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ABSTRACT

Most water policies (Decrees) in Cameroon have beemsed on expanding infrastructures,
in particular networks of ‘safe’ water supplieshetthan sustainably manage water resources.
Moreover, comparing the budget of water sectohts¢ in social sectors, it occupied the last
position with that of Social Affairs, with an avgmannual budget respectively of CFA 310
and 87.6 billion francs over the period 2004-2068th being preceded by education and
health sectors. As a result, there is increasieggure on watershed services in general and
water quality in particular, and therefore, the ustainability of watersheds. To reconcile
social welfare and the sustainable management @frgleeds, this thesis builds a payment for
watershed protection framework for the sustaingbdf Lake Barombi Mbo watershed in the
Mount Cameroon zone. Using Contingent Valuationhoét(CVM) and Choice Experiment
method (CE), two environmental valuation methodsedaon stated preferences, we assumed
that a positive aggregate willingness to accept A)vdompensation and willingness to pay
(WTP) compensation express both supply and den@mnadtershed protection. In addition to
these two methods and using a basic game theappimach within the framework of a
Pricinpal-Agent model, we assumed that the cootitinaf upstream WTA and downstream
WTP by the Municipality as intermediary reducestiia@saction cost and makes the payment
scheme effective and equitable. The results ofTibleit model estimation under the CVM
give an aggregate WTA of FCFA 84.5million/year, whirepresents a total cost of
reforestation by farmers to protect the watershéatiablesage (-), sex (+), education (-),
knowledge of bio-fertilizers (+gre significant determinants of WTAThe aggregate WTP of
downstream users is sensitive to the design optnththe models used. The aggregate WTP
varies from FCFA 69.7million with Binary Logit estates under CVM to FCFA
185.7million with the Conditional Logit model, and FCFA 293.2million/month with
Random Parameter Logit (RPL) estimates under C&iable age (+), education (+),
availability of a tap-water at home (+3ignificantly increase the probability to pay the
proposed bid, whilevater bill (-) significantly decreases this probability. Morequée RPL
model highlights heterogeneity in the preference®ray respondents. The total benefits
derived from these various watershed managemenbuatts and the CVM reveal an
estimated value of what could be the amount of e by downstream households to
upstream farmers for the provision of environmestalices in the watershed. Per year, the
ratio maxXWTP/minWTA is about 41 (largely greateariil) and underlines the fulfilment of
the economic precondition for the payment schente fesults of the basic game theory
highlighted the role of the council as principalreducing monitoring costs (inspection) if
upstream farmers as agents decide not to shirkcangerate. Therefore, the government
should develop a genuine water policy in Cameraaset on a bottom up approach that takes
into account households/farmers and councils dmution to watershed protection.
Furthermore a revision of water, environmental,estry and land tenure laws which
incorporates PES mechanism would reduce watersbgrdiation in the country and increase
the availability of the scarce financial resourteguired for their sustainable management.
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RESUME

Les politiques (décrets) camerounaises de gestoredu ont été davantage axées sur
I'expansion des infrastructures, en particulier deseaux d'approvisionnement en eau de
gualité et moins sur la gestion durable des resssuen eau. En outre, en comparant le
budget du secteur de l'eau a celui des autresusgceciaux, il a occupé la derniere place
avec celui des affaires sociales, avec un budgetedrmoyen respectivement de 310 et 87,6
milliards de francs CFA sur la période 2004-20@)st deux précédés par les secteurs de
I'éducation et de la santé. Ceci a entrainé ungsyme croissante sur les bassins versants en
général et sur la qualité de I'eau en particuBerinsi a la non soutenabilité de ces bassins.
Pour réconcilier le bien-étre social et la gestthmable des bassins versants, cette thése
construit un cadre de paiements pour la protectiobassin versant du lac Barombi Mbo dans
la zone du Mont-Cameroun. A l'aide de la méthodealliation contingente (MEC) et de la
meéthode d'expérimentation des choix, deux méthddealuation environnementale basées
sur les préférences déclarées, nous avons suppaoseapnsentement a recevoir (CAR) total
et un consentement a payer (CAP) total tous p@sikipriment a la fois l'offre et la demande
de protection de ce bassin versant. En plus del@es méthodes, un simple jeu basé sur le
modele Principal-Agent a été développé. Dans ceecadous avons supposé que la
coordination du CAR en amont et du CAP en aval lpa¥lairie en tant qu'intermédiaire,
réduit les colts de transaction et rend le systdmeaiement efficace et équitable. Les
résultats de I'estimation du modéle Tobit dansaldre de la MEC donnent un CAR total de
84,5millions de FCFA / amui représente un codt total de reboisement gmadgriculteurs
pour protéger le bassin versant. Les variablgs (-), sexe (+), éducation (-), connaissance
des biofertilisants (+)sont des déterminants significatifs du CAR. Le C#&al des
utilisateurs en aval est sensible a la méthodenetnaodeles utilisés. Le CAP total varie de
69,7millions de FCFAavec le logit binaire de la MEC185,7millions de FCFAvec le logit
conditionnel et 93,2 de millions FCFA / mo@vec le logit & parameétres aléatoires (LPA)
sous la méthode d'expérimentation de chdies variables age (+), éducation (+),
disponibilité d'un robinet dans la maison (&ugmentent significativement la probabilité de
payer l'offre proposée, tandis que la varialeldt de la facture d'eau (-Himinue
significativement cette probabilité. De plus, le A.Pnet en évidence I'hétérogénéité des
préférences parmi les répondants. Les bénéficaausodécoulant des divers attributs de
gestion du bassin et de la MEC révélent une vastimée de ce que pourrait étre, le montant
des paiements effectués par les ménages locahsaégat aux agriculteurs en amont pour la
fourniture des services environnementaux dans cssibaversant. Par an, le ratio
CAPmaximun/CARminimum est de 41 (largement supérieul) et vérifie la condition
économique préalable du projet de paiement. Ladtaés du jeu développé ont souligné le
réle de la Mairie en tant queincipal dans la réduction des codts de controle (surnedasi

les agriculteurs en amontgenty décident de ne pas tricher et coopérent. Ainsi, |
gouvernement devrait développer une politique eleul'basée sur une approche ascendante
qui tienne compte de la contribution des ménagagritulteurs et des communes dans la
protection des bassins versants. En outre, unsioévides lois sur I'eau, I'environnement, la
foresterie et la propriété fonciére qui integrenk@canisme de paiements pour services
environnementaux réduirait la dégradation des bassiersants et augmenterait la
disponibilité des moyens financiers nécessaires lgom gestion soutenable.
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CHAPTER ONE

General Introduction

1.1 Background

Increasingly, ecological degradation has led teepéer renewed focus on the links between
economic growth and development. Healthy ecosysmmade society with a wide range of
critical goods and services that contribute diseat indirectly to human well-being. A
specific landscape such as forest and other woedgtative cover in uplands and sloping
lands not only provide timber and fuelwood, bubasrve important environmental functions
in land stabilization, erosion control, regulatiohhydrologic flow, habitat for wildlife and
climate stabilization. These services, namely “gstesn services” provide both the

conditions and processes that sustain human life.

Whereas ecosystems services, categorized in tefr@owisioning services, regulating
services, cultural servicemndsupporting serviceare benefits people obtain from ecosystems
(MEA, 2005), environmental services (ES) are pwsitexternalities generated by human
activities that sustain the provision of ecosysteervices, and includeiodiversity
conservation, carbon sequestration, watershed ptme and landscape beautyMany of
these services are important in production proseasd climate stability (Pearce and Turner,
1990; Costanza and Daly, 1992; De Groot, 1992;yDaBd97; Costanza et al., 1997; De Groot
et al., 2002). However, despite their obvious inigace to our well-being, their recognition
and the roles they play rarely enters policy debatepublic discussion. As a result, more
than two third of them (including 70% of regulatiagd cultural services) are being used
unsustainably (MEA, 2005; FAO, 2007; UNEP, 2011)rtkermore, the failure to account for
their adequate valuation leads to their under giowi (Cornes and Sandler, 1996; Salzman,
1997).

From an economic perspective, the market failuso@ated with the nature of ES being
“positive externalities” or “public goods” causeosgstems to degrade. These services lack
markets or incentives for their provision that comth prices (Salzman, 1997; Swinton et al.,
2007). As a result, local land managers do nativeca compensation for conserving them
and thus, ignore them in their private decision-mgkwhich often leads to socially sub-
optimal land use decisions (Niesten and Rice, 26@¢din, 1968). In addition, incomplete

information that includes ignorance and uncertaratarding ecosystem functioning and land
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use conservation practices, as well as lags in tand space between environmental
disturbance and recognition of environmental pnolslealso cause these ES to decline
(Aylward et al, 1995; Wertz-Kanounninoff, 2006).rthermore, the lack of attention paid on
ecosystems as capital assets that can deprecideg@ade irreversibly if they are misused or
overused results in ecosystems degradation (DasgRf08; Barbier, 2011). Therefore, the
costs of the degradation of these services are inigich and poor countries alike, while

threatening sustainable development (Landell Nifid Porras, 2002; Ajonina, 2011).

Nevertheless, economic theory has long sought tmtiky favorable mechanisms to
internalize these externalities (Pigou, 1920; 193@ase, 1960; Dales, 1968; Hardin, 1968).
Moreover, managers and policymakers have promotedda array of institutional and
technical approaches (Pearce and Turner, 1990pstt990; Baland and Platteau, 1996).
Historically, regulations and fines were common rapphes, along with subsidies to adopt
improved technology or management practices. Neteth, challenges to implement these
approaches include high transaction costs and daaheaply available information on the
value of environmental services (Bulte et al., 20@8arce et al., 1989). Although attempting
to value environment components and accountingdtural capital depreciation were further
integrated into economic development policies anateggies (Asafu-Adjaye et al., 2005; El
Serafy, 1997; World Bank, 1995), valuing ecosystggds and services is not easy, yet it is
fundamental to ensuring the sustainability of glamnomic development efforts (Costanza
et al, 1997; Salzman, 1997; Pearce and Barbief);ZOBEB, 2008; 2010).

Recent innovations including green growth, greemnemy (FAO, 2010; UNEP 2011), blue
economy (Ardakanian and Jaeger, 2012), and PayferEnvironmental Services (PES)
(Pagiola et al., 2002; Landell-Mills and Porras020Wunder, 2005, FAO, 2007) have
received widespread attention. The economic retiogniof environmental functions as
valuable and scarce services for human wellbeidgtdeefforts to valorize environmental
services throughPayments for Environmental Services (PEB)ese approaches, developed
earlier in the advanced world, are promoted acribes developing world to support
environmental stewardship in agricultural and folessed landscapes and to address the
existing imbalance between consumption and resoooceservation (World Bank, 2006;
WRI, 2005; FAO, 2007). PES primarily focuses oreinglizing indirect externalities, for
instance, indirect use values obtained from ecesysthat are outside the market. The ability
of PES to internalize environmental services thasent indirect use values is what some
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perceive as the actual strength of PES schemesarethfgo other environmental policy
instruments (Wertz-Kanounnikoff, 2006; FAO, 2007@rést Trends, The Katoomba and
UNEP, 2008). In this context, PES schemes are deresi as an evolution from command
and control (CAC) instruments and polluter paysigple (PPP). Their attractiveness is in
part attributed to the interest of governments eimd organizations, especially conservation
NGOs, to find new ways of promoting ecosystems eoration, while supporting the

economic development of rural population.

The core idea behind the PES approaches is thatnektES beneficiaries make direct,
contractual and conditional payments to local lanhdérs and users in return for adopting
practices that secure ecosystems conservationestaration (Wunder, 2005). Furthermore,
PES refer to voluntary transactions where a serpiawider is paid by, or on behalf of,
service beneficiaries for agricultural land, foresiastal or marine management practices that
are expected to result in continued or improvediserprovision beyond what would have
been provided without the ‘payment’, which paymersty be monetary or in some other form
(FAO, 2007). PES transactions may involve farmemnmunities, taxpayers, consumers,
trust funds, corporations and governments acrossda range of transaction types: from
direct payments between downstream beneficiaridsugstream providers in a watershed to
consumers paying for a cup of shade grown coffemd@roduced on the other side of the
world, that is, “user-financed programmes” (inchglieco-labeling product, information
provision) (Engel et al., 2008; Ardakanian and &neB012; Herbert et al., 2010). Payments
may also be made by governments to service praviokerbehalf of society in “government-
financed programmes” (Engel et al.,, 2008), togetivth other tools. Hence, there is
recognition of financial incentives in influencifgmers, land managers and/or forest users’
decisions concerning production practices thatcattee provision of environmental services.
However, considering the former approach of PESndieins, PES transactions can be
sustained if, and only if, private demand supptirtesn, while the latter approach depends in
part on political criteria, which therefore can kasignificantly different implications for
sustainability, efficiency and equity. Consideresl alternative to CAC and Integrated
Conservation and Development Projects (ICDP), tisat“Conservation by distraction”
(Ferraro and Kiss, 2002; Niesten and Rice, 200w effectiveness of PES and their impact

! Hence, a variety of terms that describe them,uitioly “Market mechanisms for environmental services
(Landell-Mills and Porras 2002)Cbmpensations for environmental servi¢Bosa et al., 2003 Rewards for
environmental servicgPRESA, 2009, 2011), amri-environmental paymen{©ECD, 2009).
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on poverty and local development would be in linghwthe sustainable development
(Locatelli et al., 2008; Wunder et al., 2008. Pégend Coll., 2003; Karsenty et al., 2010).

Nevertheless, while the concept of PES is fairlpn@e, their implementation can be
challenging. Many of these services arise from demprocesses, making it difficult to
determine which actions affect their provision,identify precisely who the providers and
beneficiaries are and to agree on who holds th taenjoy those service@Barbier, 2011,
Kindermann et al., 2008; Arriagada and Perring,20agiola, 2005; Ajayi et al., 2012).
Beneficiaries not used to paying for a service mggiow resistance to do so and suppliers
may need to adopt new practices with some degrasmadrtainty. Moreover, the extent to
which the two objectives of environmental conseoratand development can be achieved
simultaneously through market-based mechanism®tisclear. Win-win outcomes are not
easy to obtain and reactions to PES schemes irea@t®n and rural-development circles
have been mixed (Kareiva et al., 2008; Wunder, 2007

The concept of ES is embedded in multi-actors anttitevel process of market regulation
and-/-or public policies (Karsenty et al., 2010;etber and Schiele, 2011; Herbert et al.,
2010); and also involves new forms of governana #re being built and are yet to be
invented (Antona et al, 2012). While institutiorre aecessary in PES analysis (Muradian et
al., 2009; 2010; Vatn, 2010; Alix-Garcia and WoHf)14), their emergence is seen as a social
and institutional innovation resulting from collt learning process (Segura, 2003; Bennett,
2008). In a market regulation framework with PE®tcacts, an auction to allocate contracts
create a temporary market where one otherwise doésexist (Ajayi et al., 2012). An
incentive compatible mechanism (Vickrey, 1961) befiyercome information asymmetries
by giving participants a direct incentive to tdflettruth. The competition created in this
auction environment gives participants, an incentiv reveal their private information about
the lowest payment that would make them to accepervironmental services contract
(Ferraro, 2008; Ajayi et al., 2012). For public ipgldecisions framework to take ES into
consideration, the values of ES should be knowwedkas their supply and demand; and the
estimation of their values, supply and demand regunon-market valuation techniques. A

common approach is the total economic value conedpth encapsulates the full range of

2 Establishing international payment schemes sucpagment for carbon sequestration or REDD+ mechatiamraised
several important concerns due to information asgtries and the number of producer of benefits. édd€ES involves
negotiation and focuses on the actors, the costfautentive or binding), the application scalefgll, regional or local) and

the transaction costs.
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economic values that people attach to each tydamaf use and ecosystem (Pearce, 1990).
Following the Total Economic Values (TEV) approaehpsystem services can be classified
into use values and non-use values, whereby usewaicludes direct and indirect use values
as well as option valugg¢Pearce and Turner, 1990; Barbier et, 1997; Matkaret al., 2002).
Thus, valuing ecosystem services can enable thefusarket instruments such as PES to
incentivize forest users and communities to suakldinuse ecosystem resources (Salzman,
1997).

Although studies have tried to value these servisisg various methods ranging from travel
cost, contingent valuation and choice experimenthote (Mitchell and Carson, 1989;
Louviere and Henscher, 1982; Adamowics et al, 188eman et al., 1996; Hanley, 2001),
few have evaluated the effectiveness of existiegmtives for conservation policies (Legrand
et al., 2010; Chen et al., 2014). But there is newauating the ex-ante potential impact of
these conservation incentives for local communigéied their influence on local institutions
for managing natural resources. Ex-ante evaluatand noticeably influence the design of
the PES scheme to sustainably manage natural oeso@Ajayi et al., 2012). Moreover,
widely experimented in developed countfi¢gEurope, USA, Australia) PES appears less
widespread in developing countries where natursdueces depletion and deforestation have
become major threats to their environment and aoi® (FAO, 2007a and b). Empirical
evidences in Africa are very few and it represeotty 7% of world market for ES,

corresponding to less than one third of the markeatin America (Randrianarison, 2010).

Cameroon is endowed with rich ecosystem servicdsnatural resources. The rich volcanic
soils in most of the South West and Littoral regi@nd the maritime influence account for
luxuriant vegetation which harbor flora and faumad support considerable agricultural,
forestry and fishing activities. In Africa, Cameromanks fourth in floral richness and fifth in
faunal diversity (UNEP, 1997). There is a high @&egof diversity of ecosystems and genetic
resources (species breeds, varieties) which atedb the nature of the environment with
corresponding effects on human and animal life amthe national economy (MINEP, 2008;
République du Cameroon, 2012; 2014). The counts/ ey unique watersheds diversity
from its very dense hydrological network, drainedni the Adamawa and from Nyong-

3 The values that current generation place on theuree as something useful for future generatiothat must be used by
the same current generation later.
4 Viettel bottling company payment to farmemsough agri-environmental programme of the CommoricAdfural Policy of
OECD countries, the Conservation Reserve ProgramrukSi dating from 1980s. In Costa Rica the programemah in
the 1990s with forest conservation initiatives.
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Sanaga dorsal along the four drainage basins @arsfegds: Atlantic, Congo, Niger and Chad
(MINEP, 2008; MINEE/GWP, 2009). The Atlantic bastonsists mainly of Sanaga and
coastal rivers (Nyong, Ntem, Moungo, Wouri) withnmerous lakes including many Crater
lakes (Barombi, Oku, Nyos, Wum, among others) frkaicanic activities along its highlands.
The tropical rainforest covers about 60% of the ntgu and also covers most of the

watersheds.

However, throughout the country, deforestdtmupled with changes in farming systems and
population growth have caused severe problemsibegusion, solil fertility loss, watershed
degradation, fisheries habitats destruction andupoh of water sources (République du
Cameroun, 2012; 2014; MINEE/GWP 2010). As a regh#, livelihoods and well-being of
the majority of the households in rural area afecééd as well as climate regulation process
and the biological diversity (MINEPAT, 2007; Chifam 2011; Ajonina, 2011; Kometa and
Ebot, 2012; MINEE/GWP, 2010; R-PP, 2012). The coraton of these environmental costs
and their socio-economic impacts has heightenethefiew and households vulnerability.
Driven by short-term profit motives and represemtiabout 80% of rural population
(République du Cameroun, 2014), the private agieméest users and land managers do not
yet see the link between investment in maintaimrgdfare and sustainability of watershed
resources on which their profit and well-being depeHence, without urgent investment in

watershed management the costs of rehabilitatiariduze very large.

Furthermore, at the national level, no explicitrent legal framework directly supports the
establishment of payment schemes to handle watkiddgradation, but the engagement of
stakeholders is of fundamental importance (R-PP &aam, 2012; Nlom and Sonwa, 2013;
République du Cameroun, 2014). The Environmentaiémwork Law, Forestry Law, Water
Codes, Land tenure Law, and other environmentalsLeantain provisions that relate to PES
and which influence the need to carry out PES selsemostly dealing with the conservation,
preservation and sustainable use of natural ressufithe Forestry Law categorizes forest in
terms of ‘Permanent’ and ‘Non-permanent’ state Sorepresenting respectively 30% and
70% of total forest areas, and foresees managephemd for sustainable use of forest goods
and services in protected areas (National ParkseiRes, Zoos, among others) existing under
the permanent state forests. However, although hwedber and forestry laws are of
fundamental importance in the watershed, to datemaolicies management of the country
have been more focused on expanding infrastructargmrticular networks of safe water
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supplies rather than sustainably manage water res®(DSCE, 2009; MINEE/GWP 2010;
MINEE/GWP, 2009). Governance frameworks and lawoer@ment are still too weak and
financial means too scarce to adequately prevelhitpm and ensure sustainable watershed
management as well as efficient and equitable dsexisting resources (MINEE/GWP,
2010). Moreover, the very few watershed protecpomjects and programmes developed or
conceived in the country have been more focuse@ssessing or describing the process,
rather than on the outcome (MINEE/GWP, 2009; KwenB011). Their practical
implementation has been greatly influenced by cctsfin the management of the watershed
and political situation as well as the funding austbility. None of these studies has been
focused on empirically estimating the value of Effl assessing the sustainability of the
funding sources in the watershed. Moreover, othaliass have highlighted that the landscape
and ecosystem services of Mount Cameroon zonepbtiee most prominent ecosystems of
the country, have changed significantly over trst tiecade (Ruitenbeek, 1990; Yaron, 2001,
Agbor, 2008; Green Synergies and WWF, 2009; Ajon2@l1; Mont Cameroon National
Park management plan, 2014).

Lake Barombi Mbo watershed (LBMW) in the Mount Cao@ zone hosts the largest Crater
Lake in Cameroon which represents the main sourckimking water for Kumba town and
the surrounding villages. The Lake was designatddAMSAR site in 2006 and is an
important biodiversity hotspot famous for the ocence of twelve (12) endemic fish-species,
which renders Barombi Mbo one of the areashwite highest densities of endemic
species per area in the World (Schliewen agohg, 2006; Eyenga et al, 2004). With the
presence of freshwater sponges, the lake harbasobithe few examples of habitats for
endemic Crater Lake fish species-flock with a higto per hectare (Schliewen and Tanjong,
2006; Drawall et al, 2011). While representing asgvation, touristic, research and socio-
cultural site, LBMW is also a source of foods, tenbfuel wood, fish and other useful non-
timber forest products to the surrounding commasitHowever, LBMW is threatened due to
sedimentation and pollution from “illegal” farmingnd unsustainable fishing activities
coupled with deforestation and water abstractiorhil®/some of the farms and cocoa
plantations are located at the vicinity of the lalkee use of pesticides to spray cocoa within
the catchment area harms water quality as weleadife cycle of the endemic fish diversity
in the Lake (Agbor, 2008; Tchouto et al., 2015)e Stomatepia mongepecies has currently
been considered critically endangered (IUCN Rett Darwall et al., 2011).
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Nevertheless, because of the steeply slopes natwBMW prone to suffer erosion and the
existence of a mixture of limon, laterite, sandigycand volcanic soils (Schliewen and
Tanjong, 2006), a Forest Reserwas created in 1940 to protect the Lake. Until20he
Lake Barombi Mbo Forest Reserve (LBMFR) was themagad by the Ministry of Forestry
and Wildlife (MINFOF). However, following the decealization process in the country and
in order to ensure the participative and sustasmaidnagement of LBMFR, the management
was transferred to Kumba | Council in 2012 by Miergal Decision
N°2002/D/MINFOF/SG/DF/CSRRMS 2T1%August 2012. Therefore, the Reserve is currently
under a three-year provisional management convergigned between MINFOF and the
Council in 2013. One main requirement of this caria was that Kumba | Council has to
work in close collaboration with the local commyrntbncerned and with technical support of
MINFOF to fight against illegal activities in theserve, to protect the lake and ensure the
sustainable management of the reserve. Yet LBMFRsdaot have an Environmental
Management Plan. Moreover, realizing those actisitn National Parks and Reserves usually
faces resistance from communities and necessitatgtsinable financial resources and /or

technical expertise.

1.2 Problem statement

Watershed protection is an economic justificatibrtanservation activities as soil and water
conservation may vyield benefits to land-owners atl@viate damage to downstream
economic activities (Aylward et al., 1995). Whilenstituting an area of land that drains into
a common water source, watershed as common pamineEs, is a natural asset that delivers
a stream of goods and services to society (PostkITdhompson, 2005; Kerr et al., 2005;
Smith et al., 2006). Watershed services are thexefimportant for rural households to
maintain their agriculture and forests based Ihadid and to adapt to climate change which
affects both water quality and quantity (Rai et2@114). Considered as the process of guiding
and coordinating use of land and water resourcesa imwatershed, hence, watershed
management should provide desired environmentalicesr and goods without adversely
affecting resources upstream or downstream, presbeshigh economic return and enhance
community resilience to climate change through anable land use and water resource

management (EPAT, 1999). Any policy to achieveaunable development requires adapting

5 According to Law N 94/01 of January 201994 Forest Reserve is a permanent state forestr uhe sub-category of

production forest.
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watershed management to economic and social esaljBrooks et al, 1982; Pattanayak,
2004; Forest Trends, The Katoomba and UNEP, 2@0@thermore, integrated watersheds
management approaches are important for lake asefvar basin governance. Lakes are
intermediary lentic water bodies with longer watesidence time than lotic waters (rivers,

streams) (Lin and Nakamura, 2012). Individual lak&@uence upstream and downstream
lotic water flows in their watersheds and produaaermiocal impacts that can sustain human
consumption and production activities which ultislgtdepend on land uses. On the global
scale, lakes collectively significantly affect theggulating functions of the hydrological cycle

(Lin and Nakamura, 2012). Consequently, effectakel governance must consider both the
elements of water bodies and human activities witheir watersheds. Integrated watershed
management seeks to increase the availability adystem services by balancing ecological,
economic and social dimensions of watershed managenThe demand for these local

services must be sufficient to allow villagers dondal actors to manage watersheds for

improved provision of these services and sustaynrarestments that may be required.

However, efforts to protect watersheds are jeopaddiby the complex nature of the
externalities involved (Lubell et al., 2002). Thie-site nature of many conservation activities
benefits makes both valuation and internalizatidnthese externalities difficult, thereby
preventing the development of sustainable waterghetection programs. This is also the
case in areas where mountain forests provide dogaratnational benefits to hydroelectricity
and irrigation schemes. Building incentive systehad solve market, policy and institutional
failures impeding watershed protection remains thehallenge for policy-makers, scientists
and communities in Cameroon. Typically, command-emwtrol institutions and policies may
be effective in controlling pollution from well-deed point sources, such as factories or
sewage treatment plants. However, they are lesstefé in regulating non-point sources of
pollution, such as those occurring when downstreeater pollution (or scarcity) is the result
of the combination of individual actions carriedtoby geographically dispersed and

heterogeneous upstream providers.

By means of market transactions between downstegamupstream economic agents, PES
schemes may induce upstream stakeholders to takastteam effects into account when
making decisions about their own land use, regultm larger socio-economic efficiency.
Moreover, direct payments may be more cost-effective meeting environmental and

development goals, as compared to indirect meannahcing a better management of
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natural resources (Ferraro and Kiss, 2002; Lard@ls, 2002; Pagiola et al., 2005). PES
scheme in a watershed are derived from the Co#setsem. Namely, in a free market with
clearly established property rights and zero tretisa costs, the gains in efficiency due to the
internalization of environmental externalities amdependent from the initial endowment of
property rights. Hence, the adoption of the potip@y principle is not a condition for
achieving a Pareto situation when applying thigdkif instruments. In fact, the polluter-pay
principle for most water-related service paymerdesdnot hold, since upstream landholders
are often compensated for avoiding/reducing negatiwironmental externalities. However,
PES schemes should fulfill two conditions in ortlebe efficient. First, the compensation of
upstream landholders should be at least equaletapiportunity cost of the promoted land
use. Secondly the amount of the payment shouldbwerlthan the economic value of the
environmental externality i.e., the abatement @dsmproving water quality or the cost of

water treatment (Kosoy et al., 2007).

In tropical watersheds such as that of Barombi Mhudnerable groups tend to be located in
upstream areas, where land is often less produ@iha more prone to suffer erosion.
Nevertheless, these rural communities are oftenvigess of environmental services
benefiting other groups in better socioeconomigasion, often located in downstream urban
areas such as Kumba Town. Hence, PES schemessarexgected to contribute to wealth
redistribution and poverty alleviation. PES shoulbrk as multipurpose (win-win)
instruments, improving the conditions of differéypes of natural resources in the watershed
at the same time (forests and water), raising aves® about the economic worth of
ecosystems, and contributing to economic developm€aluing watershed services or
examining ex-ante the conditions for successfulemgntation of PES schemes is then more
directed towards establishing effective incentichesnes to promote sustainable watershed
management and improving social welfare. Hence, ftillewing research objectives and

guestions.

1.3 Research Objectives

The main objective of this study is #malyze the conditions to be met ex-ante for an
effective payment scheme for watershed protectianLBMW in the Mount-Cameroon
zone.Specifically, the study seeks to:
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> Estimate the upstream users’ willingness to ac(dftA) compensation and factors
that influence their WTA to participate in reforasbn, conservation and agro-forestry
activities;

> Estimate the downstream users’ willingness to pay®R) for watershed protection
activities by upstream users and to determinedb®fs that influence their WTP;

> Develop a fair and equitable payment scheme invetershed.
1.4 Research Questions

What are the conditions required for implementinghaeffective payment for watershed

protection in LBMW in Cameroon?

Given the environmental attributes, economic andasautility, and stakeholders of this
watershed, the above research question can beegtango three specific ones:
* What is the willingness to accept of upstream u@arsers, fishermen) to participate
in conservation, reforestation and sustainablecaljural practices?
* What is the willingness to pay of downstream usékaumba households,
CAMWATER) for watershed protection upstream? and
* How can intermediaries (Kumba | council, and atheroordinate the upstream and
downstream interests (WTA and WTP) for the paymscheme to be fair and

equitable?
1.5 Significance of the study

The questions above underline at the same timatgageenvironmental, socio-economic and
policy interests. In scientific context, the wide@pg between the global benefits from
ecosystems and what we are willing to pay or recéov maintain and conserve them is a
critical symptom of how oblivious we are to thekssarising from the excessive ecological
deterioration caused by the current pattern of ecoa development (Phelps et al, 2011,
Barbier, 2011; Njomgang, 2009, pll; Gomez-Baggetetinal., 2009; Wunder, 2007,

Nordhaus, 2007; Pattanayak, 2004; Rojas et Aylwaff)3; Stern, 1997; Grossman and
Grueger, 1995). Moreover, the most noticeable s BiEerature is the effort to create the
market and an equitable schemes. Indeed, althdwegghght must be defined, the commodity
be delineated, and the group of users and proviteis be specified, the difficult task as
exclusion is very demanding in PES scheme. Using lBarombi Mbo watershed as case
study, the present study contributes to the liteeabn the internalization of environmental

externalities, ecosystem services valuation, thegnated watershed resources management
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and PES mechanisms. In addition, the study con#&ila the analysis of the role of

intermediaries in PES literature.

In an environmental and socioeconomic context, Véur{@006) and Miranda et al. (2003)
emphasize that farmers’ participation in PES sclemeanfluenced by PES contribution to
household income and land opportunity costs, anesnibiat PES incentives have contributed
up to 30% of household income in a variety of elperes across Latin America.
Notwithstanding, Wunder also acknowledges that ¢cenomic value of environmental
services is often set by service users rather fvaviders, which indicates that these
initiatives are governed by power asymmetries.résieof local communities in PES schemes
is also explained by the provision of non-monetheyefits, including an improvement in
internal organization, an increased visibility beétfarmers for buyers (Corbera et al., 2007;
Mayrand and Paquin, 2004; Rosa et al., 2003) arr@ase in land-tenure security. This study
completes the previous studies by analyzing the & B8mes where farmers lack power in a
negotiation process and have rather user righte@nesources. The study also fills in the gap
of previous studies by taking into consideratior IWTP for another type of downstream
users that are households to ensure the sustagipalithe funding in a context of a private
sector operator providing water services. Moreoifepayment for watershed protection in
Barombi Mbo will generate new sources of conseovatunding, additional incomes for local
population and new negotiated solutions to enviremtal problems, its focus is first of all to

solve problems affecting water resources in theergaed.

In policy context, to cope with the ongoing unsiumsthle management of the country’s
natural resources, Cameroon is committed to devahapimplement a national Payment for
Environmental Services (PES) program by 2020 arecetbre, to impute PES in the national
budget. This study therefore provides baselinermétion that could help the implementation
of PES watershed at the national level and to dgvitle LBMFR management plan. The data
collected fills the gap of the lack of data on ttaue for watershed services of the country

and also contributes to further researches inighe. f

1.6 Scope of the study

Whereas Cameroon has important lakes or water aguthe largest and most threatened
Crater Lake is the one located in Barombi Mbo wsited. This Lake watershed represents a
conservation, research and education site comparether Lakes in the country as well as a
sociocultural and an attractive touristic site loe country. The watershed is also a source of
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livelihoods to the surrounding communities. The ustginable activities carried out there
affect the economic activities as well as the viiging of the local communities. Thus, a
payment for watershed service scheme in LBMW wallphimprove the deficiency of water
resources to Kumba households and the effectseandgbonomic activities; reducing the cost
of water treatment to the Water Utilities Compatey Camerounaise des Eaux (CDE)”; and
improve social welfare of village communities thgbuan increase in their income levels.
Moreover, the study could be used by Kumba | Cdutei implement an effective

reforestation programme in the reserve and arounad Liake, which programme could

generate benefits to the Council from REDD+ mecdsraronce implemented in the country.

1.7 Brief Outline of the methodology and presentatin of data

The study uses at the same time primary and sepprdita. Secondary sources of
information were published and unpublished works tie study area and structured
guestionnaires administered to Divisional Delegatd Agriculture, Economy and Planning;
Environment and Nature Protection and Sustainaldge@pment; Forestry and Wildlife;
Energy and Water Resources; Fisheries, LivestodkAammal Industries; Kumba | and City
Councils, and others key informants. Primary daggewcollected from sampled farmers and
households using structured questionnaire and ttaface interviews; from CDE using

administered questionnaire.

A total number of 384 farmers were surveyed in ngash from 05 villages: Barombi Mbo,

Kake I, Njurky, Small Ekombe and New Town Baronmdmd 383 households were surveyed

N
1+Nd?

in downstream Kumba Town of the watershed. Thetdlg formuld: n = was used

to determine each sample size @ndN = 9562 was the number of peoples older of more
than 15 years old in upstream or N= 400,000 inlakstdownstream, and d= desired margin
of error (0.05). Hence, a total of 767 individuairhers and households were surveyed. The
proportionate stratified sample procedure basedltages was used to determine the number
of farmers to be interviewed in 03 villages: Kak&mall Ekombe; Njurky, after fixing the
number in Barombi Mbo and New Town Barombi villagisce most closed to the reserve

and lake. In each village and Kumba town, farmexs laouseholds were randomly selected

6 This formula is equivalent té%zlf’#, by Sudman, S. and Bradburn, N. (1982). “Asking questia

practical guides to questionnaire design; JossegsB&an Francisco, Californiatyhere p is the proportion of
the populations having the studies characterigtitewing a normal distribution, angis the desired margin

error.
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for interviews. Before starting data collection,usrerators were hired and trained on the
content of the questionnaire, methods of data civddle and on how to approach farmers and
households. The questionnaires were pre-testedmatified with 30 upstream individual
farmers and 10 household heads downstream. Moregiven the use of Choice Experiment
(CE) method in addition to the Contingent Valuatinathod (CVM), during the questionnaire
test, focus groups discussions were organized wililge representatives in order to identify
the main attributes and their levels of the watedsto be valued, of which were added those
identified from secondary sources. Indeed, ChoicgpeEiment is a stated preferences
approach to elicit WTP values based on the comibimatf the attributes and attribute levels
of the good being valued. The different attributdsthe watershed and their levels are
presented in Table 3.1. Moreover, the villages antivities carried out upstream of the

watershed are given in Annex 1.

Experimental Design: For the downstream part, besides the applicatid®M, a total of5
attributes were identified, of which 4 attributeghw?2 levels each and 1 attribute with 4
levels. This then gave a total dfx@ =64 combinations or profiles. By using the ogboal
plan design and the SPSS 20 Software, 8 profiles saccessfully generated, which allowed
us to get 4 choice cards per individual householaned with 2 alternatives plus status quo.
Thus, there was not need to block the design agxperiment design gave only four cards

for each individual. An example of the choice cargresented in Table 3.1.

Furthermore, within the framework of the Coase theg the study uses a basic game theory
with the Principal-Agent model to analyze the tet®n costs, the efficient level of the ES
protection to be adopted, and the efficient paynteriie set in LBMW. Moreover, the ratio
maximum WTP/minimum WTA is computed in order toifsethe economic preconditions of

the payment scheme.

1.8 Organization of the study

The study is organized in seven chapters: Chapter focuses orgeneral introduction
Chapter two presents the theoretical framework loé tsustainability of watershed
Management and Payment for Environmental Servidesthis chapter, is included an
overview of status, threats and management of slaels and ecosystem services, and the
framework of Payments for Environmental Service€ameroon. Chapter three presents the
conceptual framework and methodology of the vatumatof ecosystem services in the

-




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

watersheds (CVM and CE). Chapter four focuses erptvision of environmental services
through sustainable agriculture and fishing adsésitin the watershed by estimating a
willingness to accept of upstream users. Chaptee filetermines the demand of the
downstream’ households for improved watershed mamagt by estimating their willingness
to pay. Then Chapter six analyses the role of nmégliaries in linking upstream users’
willingness to accept and downstream willingnessp&y for an effective PES scheme.
Finally, Chapter seven presents the general canclus

Chapter two that follows, explores the theoretif@mework of the sustainability of

watershed management and of the Payment for Emagatal Services mechanism. The
framework of Payments for Environmental ServicesCameroon is also presented. The
chapter explores alternative governance arrangesrtbiat have been required to produce
equitable and economically efficient outcomes foratevshed ecosystem services
management. This relied on the interface betweenaxgas of scholars: the governance of
common pool resources and the governance of eXtexsa which laid out detailed

arguments in support of privatized vs. collectiwvgynance of the commons, and for free
market or contract-based (autonomous) vs. statalategy (Hierarchical) governance of

externalities. Moreover, looking at the environnardnd sustainability challenges through
the framework of ecosystem services, the chaptesiders the optimal combination of free
market and hierarchical governance needed for slader ecosystem services utilization,

which integrates the value of these services tHrd®RigS schemes.
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CHAPTER TWO

Watersheds Management, Sustainability and Payments for
Environmental Services: A Theoretical Framework

What now remains of the formerly rich land is ltke skeleton of
a sick man with all the fat and soft earth havirgsted away and
only the bare framework remaining. Formerly, maniy tie

mountains were arable. The plains that were fultich soil are

now marshes. Hills that were once covered with disreand
produced pasture now produce only food for bees.

Once the land was enriched by the early rains, whiere not
lost, as they are now, by flowing from the baredlamo the sea,
the soil was deep, it absorbed and kept the watand the water
that soaked into the hills fed springs and runnisifgeams
everywhere. Now the abandoned shrines at spotsewfbemerly

there were springs attest that our descriptionhef fand is true.

----Plato (quoted in Hill&.104 and in Daily, 1997, Chapter 1)

Daily, G. (1997). Introduction: What are Ecsigm Services; Chapter 1.

2.1 Introduction

The recognizance of watershed management for deosyservices dates back to Plato’s
descriptions of the effects of deforestation o smsion and the drying of springs in 400BC
(Plato quoted in Daly, 1997). However, watershednatiral asset has been subjett
attention in economic theories. In economic comnsitilen, watershed gathers a diversified
natural resources including, land, water, forash,fmines or energy, plants, and many other

services which can be used for cultivating and ggeimg and support human life.
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Adding renewable resources to non-renewable resswonsidered by Hotelling’s tradition
in 1931, natural resource economists, includinggbeconomists, land economists, mineral
or energy economists and fisheries economistsynalice external effects by applying
economic theory and quantitative methods to deteemihe optimum allocation and
distribution of these natural resources. The pritibifis against oil and mineral development
(Krutilla, 1967) and cutting timber on certain gowment lands (Fautsman, 1968), and the
closed seasons for fish and total allowable of leate fishes (Gordon, 1954) have this
justification. However, while resource economistéthue to encourage economic growth
from natural resources, Meadows et al. (1972) fgbkéd the fall in the ability of the natural
environment to assimilate wastes arising from potidn and consumption as the level of
pollution increases. As argued Dasman et al. (1988)economic development takes place
within natural systems... although development brictggnges to varying degrees, it is still
subject to environmental limitations of these natusystems.”Therefore, while resource
economics evolve, natural systems are consideredpasvider of raw materials inputs and a
receptacle for waste products of producers andurness. Controlling air and water pollution
have been major challenges coupled with the rewyabif waste from production activities
(Pigou, 1920; Coase, 1960; Georgescu-Roegen, 11975; Ehrlich and Ehrlich, 1981; De
Groot, 1987; Costanza and Daly, 1992; Perringsl.et1892). Governing common pool
resources and establishing property rights regithesdin, 1968; Ostrom, 1990) have also
been challenged and subject to intense debates,s@hcho consensus is made, when
considering resources such as air, biodiversityidlif@, ecosystem services, on which

defining a set of private property rights is phgdlig not feasible.

Hence, as the world’s resource base is limiteda@mdains a complex and interrelated set of
ecosystems that are currently exhibiting signs refifity, it is increasingly questioned
whether the global economic system can continugréav without undermining the natural
systems which are its ultimate foundation (Grossnaawa Krueger, 1995). Balancing
development while maintaining ecosystems integetyuires a concerted planning effort that
is inclusive and transparent. An integrated managempproach that guides overall planning
in the watershed recognizes the importance of mstdlieholder negotiations as a means of
combining top-down policy implementation and bottap participatory processes. Better
governance is about including all those who shbalde a say, either because of their official
position or because they benefit or suffer from toeasequences of decisions made. The

search for adequate funding to undertake integnatgdrshed management is a core concern
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among government agencies. A variety of economitfarancial approaches for integrated
watershed management are already applied, includowgl ways of analyzing economic
costs and benefits in decision making, introductbbmew prices and markets for watershed
goods and services and development of innovativantiing mechanisms (Landell-Mill and
Porras, 2002, Pagiola et al., 2002; Wunder, 200%gr the past decade, there has been a
progressive shift in the way watershed values leen calculated and presented to decision
makers. The concept of total economic value ha®rbecone of the most widely used
frameworks to identifying and categorizing wateshigenefits (Bateman et al.,, 1996;
Pattanayak, 2004).

This chapter defines and discusses in its two fasttions the concept of watershed
management as common pool resources, the extersalieory and approaches for integrated
watershed management, the sustainability challeagdstheir theoretical evolution. Section
three defines the concept of payments for envirgnialeservices while comparing it to other
instruments for externalities internalization ire tivatershed, and presents their theoretical
evolution. Section four discusses the status oémgaeds in Cameroon and the mechanism for
financing the environmental and ecosystem sericegection in watersheds of the country.

Finally, section five concludes the chapter.
2.2. Watershed Management: The Sustainability Chatinge.

The importance of multiple economic, social andiemmental benefits derived from land-
based resources has increased in recent yearsd Snanagement of these resources is
therefore prerequisite to sustainable resourceebapeoduction systems. Watershed
management, which in essence is the applicatiolaraf resource management systems, is
considered by many to be the most appropriate apprdo ensuring the preservation,
conservation and sustainability of all land basedources and improving the living
conditions of people in the uplands and lowlanasedrated watershed management with
participation of all the relevant key actors hasdme widely accepted as the approach best
suited for sustainable management of renewablenandrenewable natural resources in the
upland areas. The starting point for watershed grmant is recognizing that watersheds are
the fundamental hydrological units and thus a bdamd unit where biodiversity and

ecosystem functions can be sustained and wheldboeel opportunities are provided.
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2.2.1 Concept of Watershed Management.

Many watershed resources are characterized byexglsion cost and rivalry, the two main
attributes of common pool resources (Kerr, 2007ani¥natural resources in a watershed are
often held in common, such as pastures, forestadgdfish), and groundwater. Other
resources tend to be managed individually, espga@gticultural land, but also some patches
of pasture, forest, and captured runoff water. Atewshed is defined, however, by the
hydrological linkages among all these resourcesr(K&07). Through these hydrological
linkages, a watershed system is in fact a highuskmh cost, subtractable environmental

resource, that is, a common pool resource thasfggecal commons management problems.

2.2.1.1 Watershed Management: A Historic View.

Large scale removal of forest lands by humans & nimeteenth and early part of the
twentieth centuries created significant changeshen hydrological function of watersheds.
Downstream flooding occurred more frequently, vathbsequent increases in loss of life and
damage to infrastructure. Accelerated erosion, ymwed by changes in the biotic and
hydrologic components of natural drainages (watsis)) created unprecedented large scale
siltation of developed lowlands. At the time, thengral consensus was that the removal of
forest was causing these undesirable impacts, wjoicls the Plato’s descriptions of the
effects of deforestation on soil erosion and o#mrsystem services in 400BC (Plato quoted
in Daly, 1997). However, at that time, developingamanisms for reversing the process

through sound scientific management had not bgwioaty.

During the second quarter of the twentieth centtivg,discipline of forest hydrology evolved
from the need for scientific management of the swil water resources of headwater
catchments in order to minimize the flooding andtason of productive lands and
infrastructure in the valleys and plains inhabibgchumans. As the importance of rangelands
and cultivated lands in the hydrologic cycle ané #rosion-sedimentation processes of
catchments became known, forest hydrology gave twayore comprehensive, present day
watershed management. Over time and in respond®atwging needs, the scope of watershed
management has broadened from the initial concépiechnical management of water
resource to an integrated discipline that appliesobical, technical, social and economic
principles to maintain the productivity of headwaaed lowland areas through the scientific

management of soil, plant and water resources. ddere in complex, multiple use commons
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like watersheds, interests have been balancedvtim and across diverse interest group to

generate agreement on regulations about resourcessa allocation, and control.

2.2.1.2 Common Property Rights Regimes and Waterstievlanagement

“Commons-type” natural resource management problgmessist despite widespread
awareness and concern among resource users. Howevediscussing common property
resources including fisheries, wildlife, surfacedagroundwater, range, and forests, it is
important to differentiate between the charactessshared by these resources, and to
distinguish between ownership of that resource thedproperty-rights reginiéen which the
resource is held (National Research Council, 18@ény et al., 1990). The primary feature in
the literature with regards to the resource itsethe property of the resource that shapes the
likely effectiveness of different forms of ownenshand governance (German and Keeler,
2010).

Common-property resources share two important cheniatics. The first i€xcludability(or
control of access that is, exclusive for a group. The physicalunatof the resource is such
that controlling access by potential users may bstly and, in the extreme, virtually
impossible. According to Feeny et al. (1990), mtigna resources such as fish, wildlife and
groundwater pose obvious problems for regulatinges€. Similarly, range and forest lands
typically pose problems of exclusion. For large ibsdof water, the global atmosphere,
exclusion is even more problematic. The secondc basaracteristic isubtractability (or
rivalry), that is, each user is capable of subtracting fiteenwelfare of other users, that is, the
consumption of the good by one agent reduce thetiuavailable to other users. Even if
users cooperate to enhance the productivity of tlesburce, for instance by replanting trees,
the nature of the resource is such that the lefvekploitation by one user adversely affects
the ability of another user to exploit the resourthis is illustrated with aquifer water or
catching fish with Gordon (1954) and Scott (1958 two modern resource economists
usually credited with the first statement of corti@mal theory of the commons. Indeed, if
one user pumps more water from an aquifer, othersuwill experience an increase in

pumping costs as aggregate use approaches or exasthrge capacftyMoreover, if one

" That isthe institutions governing resource use and managem
8 Thus, rivalry is a source of the potential diverge between individual and collective rationality.
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user harvests fish, the cash per Eb(ilitz 0x) of fishing effort of other fishermen declines,

while effort (capital and labor) increases. Heraxeording to Berkes et al. (1989), common
property resources is a class of resources for twhixclusion is difficult and joint use

involves subtractability or rivalry. However, thefohition here resembles that of Ostrom
(1986) where Ostrom underlines the importance efdilstinction between the intrinsic nature
of the resource and the property rights regime undhéch it is held, by defining the class of

these resources as “common-pool resources”.

Furthermore, four categories of property rightshwmtwhich common property resources are
held are defined by Feeny et al. (1990), includipgn access, private property, communal
property,andstate propertyHowever, these are ideal and analytical typegréatice, many
resources are held in overlapping and conflictiagnlinations of these regimes, and there is
variation within each. Nevertheless, it is impottém distinguish these four basic property
rights regimes (see Feeny et al., 1990, p.5; Gi#&antrup and Bishop, 1975; Bromley and
Cernea, 1989, pp. 3-5; Berkes et al., 1989, p.@¢mé$etz, 1967, p. 354).

Open accesshis regimeis the absence of well-defined property rights, thedaccess to the
resource is unregulated and is free and open toy@ve. Under this regimes, resources are
characterized by their “public goods” nature i.en+rival (consumption of the good by one
does not reduce the amount left for others) and-exmtudable (individuals cannot be
excluded from consuming the good). Therefore, nessuunder this regimes are loudly
exposed to over-exploitation and degradation, eajyecwhen population density is
increasing or the commercial value of the resoig@mportant (Ciriacy-Wantrup and Bishop,
1975). This is generally the case of many offshocean fisheries before the twentieth
century, the global atmosphere, and some protemted unmanaged where neighborhood
population found reasonable to continue exploitiegpurces that are protected, as according
to their thought, they hold rights too on the reses (Hardin, 1968; Heltberg, 2002).

9 In the specific functional form of the harvest rafg) = efx from where the catch per uéit= 6x is derived,

q(t) is the harvesting rate of fish, e is the dff@apital and labor) required for ¢ is the stock size anila
parameter.
10 Hardin (1968) presents National Parks as anottstarice of the working out ¢tie tragedy of the commoas
they are open to all, without limit. He suggestedianal parks to be sold off as private propertyperkept as
public property where the right to enter them dlecated likely on the basis of wealth, merit, éott or a first
come first served administered to long queues.
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Private propertyunder this regime, the rights to exclude othessfusing the resource and

to regulate the use of the resource are vested indavidual (or group of individuals such as

a corporation); and are generally recognized aridreed by the state. Unlike rights under
open access, private property rights are usualtjusiwe and transferable. Examples include
forests or rangelands that are held privately orape beach. In developing world, poverty,

population pressure, corruption, high transactiosts; property rights failures and lack of

infrastructures can seriously limit the effectiveseof this regimes, especially when these
rights do not benefit to the holder (Platteau, 1992

Communal propertyunder this regime, the resource is held by antiti@ble community

of interdependent users. These users exclude etgswhile regulating use by members of
the local community. Within the community, rights the resource are unlikely to be either
exclusive or transferable; there are often riglitsqual access and use. Watersheds generally
fall under this category. Some inshore fisheriaage lands, and forests have been managed
as communal property. Similarly, water-user assmria for many groundwater and
irrigation systems can be included in this categémgeny et al., 1990). The rights of the
group may be legally recognized, but in other cadesrights arele factodepending on the
benign neglect of the state. Baland and Platte®@96)l distinguish between regulated
communal properties where rights to manage theureee are defined, and unregulated
communal property where there exist no rules gamgrthe use of the resources; which
absence is likely to lead to overexploitation. Mokthe watersheds unmanaged such as the
one of Barombi Mbo falls under this category. Sauokolars have used the term “common

property”,
“commons” to refer exclusively to the communal prdyg (Ostrom, 1990; Bromley, 1991).

common goods”, “commaon resources”, “cuon property resources” or simply a

State propertyor state governanceFinally, under this regime, rights to the reseuace
vested exclusively in government which in turn nekiecisions access to the resource and
the level and nature of exploitation. Examples udel forests and rangelands held by the
government and resources such as fish and wilthée may be held in public trust for the
citizenry (community or people). The category ddtstproperty may refer to property to
which the general public has equal access andigists.rBut the category also differs from
other regimes in that, in general, the state, enpkivate parties, has coercive powers. In
many African countries, it is the colonial govermtse then independent governments that

have established rules for natural resources mamagfe For example, in Barombi Mbo
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Forest Reserv€ (LBMFR), rules for the management were establistiigd colonial
government following Order No.17 of 1940 in accorck with Forestry Ordinance 38 of
1938, published in the supplement to Gazette NofZZb April 1940. From its creation until
1970, the reserve was managed on the basis obitarwg plan. Then, in accordance with the
1994 Forestry Law, LBMFR become a permanent statest for protection, where local
communities living at the periphery are authorir@@pply their user rights for consumption.
Although the reality remains dominated by tradiibmules governing natural resources
management (Heltberg, 2002), nonetheless, formgaléion can transfer the management to
local authorities and strengthening informal lotadtitutions in managing them (Bromley,
1991). Since 2013, the management of LBMFR wassteared to Kumba | council who
signed a three year provisional convention in 2@itB the Ministry of Forestry and Wildlife
that was in charge of managing the reserve unfiR2@lthough the nature of the property-
rights regime under which the resource is heldhigartant, the information is not sufficient to

draw valid conclusions concerning behavior and autes.

1. Hardin (1968) vs Ostrom (1990)
Hardin (1968) highlighted in his seminal paper,important issue related to the commons,
namely the The Tragedy of the CommonsHardin relied upon a thought experiment.
Considering the case of a pasture open to all, iHasked everyone to imagine what would
happen to a metaphorical village common if eaclidrean was to add a few animals to his
herd. His thought highlighted the divergence betwieeividual and collective rationality. Of
course, as rational being, each herdsman seekasxtoniae his gain. Explicitly or implicitly,
more or less consciously, he ask#/Hat is the utility to me of adding one more anitoainy
herd”. If each herdsman found it more profitable to gramre animals than the pasture could
support, because each took all the profit from xnaeanimal but bore only a fraction of the
cost of overgrazing, the result would be a traggslof the resource for the entire community
of herdsmen. Thus Hardin concluded th&eédom in the commons brings ruin to all”
(Hardin, 1968, p. 1244). To avoid the tragedy, Hrardcommended that the commons could
be privatized or kept as public property to whights to entry and use could be allocated. In
other words, the open access and unrestricted derfieaina finite good in common pool
resources inevitably leads to overexploitation,urenqg enclosure or privatization of the

commons. This parable has had a remarkable impattoth policy debates and academic

UForest reserve was established to protect thedakeell as its fauna and flora. At its creatiore Barombi
Mbo and Kumba inhabitants were given the righigh fn lake.
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enquiry into natural resource management (GermankKaaeler, 2010); it has been used in
formulating resource management policy for Atlar@ianada fisheries (Feeny et al., 1990).
Moreover, while the definition and description dietproblem of managing the commons
predates Hardin’s story by many years, it remanescientral story by which the problem has
been examined. Furthermore, in an approximate Waygdin (1968) highlights that the logic

of the commons has been understood for a long tpeehaps since the discovery of
agriculture or the intervention of private propentyreal estate. But it is understood mostly
only in special cases which are not sufficientiyegralized. He referred thus to overgrazing
by cattlemen leasing national land to increasingigduces erosion and weed-dominance.
Likewise, the oceans of the world continue to suffem survival of the philosophy of the

commons.

The assumption of the inevitability of resource rdeigtion under common property regimes
has been extensively critiqued by Elionor Ostrond @olleagues. Feeny et al. (1980)
conducting research to test Hardin's hypothesighlighted in contrary to Hardin's
hypothesis under communal property that it is fmesinder certain forms of traditional or
indigenous common property to manage resourceisabtg. Their findings suggest that a
surprising number of cases exist in which usersehiagen able to restrict access to the
resource and establish rules among themselvessfeustainable use. Overall, they come to
conclude that private, state and communal proparty all potentially viable resource
management options, but that a more complete th#dway Hardin should incorporate

institutional arrangement and cultural factorstovide for better analysis and prediction.

The Ostrom tradition has clarified how groups ofrgscan create institutions to fulfil a set of
functions required for managing resources sustfinabluding exclusion, allocation among
users, and conditions of transfer in situation whadividual property rights fail to carry out
these functions. By studying a large number of chséies from traditional common property
regimes across the world, Ostrom has underlinest afeatures common to institutions that
have proved effective in ensuring the sustainatdeagement of common property resources.
These includa clearly defined community of resource users;eaity defined resource; the
presence of clearly defined rules clarifying rightesponsibilities and sanction for non-

2They used as their criterion for success, the eginof ecological sustainability with the definiti@f the
World Commission on Environment and Development @ of 1987, that is, whether the resource in
guestion has been usedithout comprising the ability of the future gen@was to meet their own neé€d#\s
predicted Hardin, Feeny et al. highlighted thatarmaben access regimes, incentives for successinhgement

are absent and weak.
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compliance; effective monitoring systems; confiésolution mechanisms that are cheap and
easy to access (Ostrom, 1998pach of these factors plays an important rolenfluéncing
levels of mutual trust as well as expectations bhtvmay be gained through cooperation
(German and Keeler, 2010However, determining what makes collective managgm
possible and effective both in terms of the nanfré¢he resource and the nature of human

institutions in watershed management has beenigigbt by some authors.

2. Transaction costs and Common pool resources manageim

Factors contributing to undesirable but widespreatliral resource management behaviors
include the perceived or real costs associated witifiting to alternative management
scenarios and the resulting outcomes in the coatrdluse of resources; and the absence of
effective enforcement mechanisms to support exjsimnew rules and regulations. Economic
costs of shifting to more desirable or equitabléenshed management may be in the form of
transaction costs (Vatn and Bromley 1997; Vatn, @it of economic losses associated with
the shift to alternative arrangements (Coase, 198 reciprocal nature of “social cost” in
the governance of externalities by Ronald Coasé(Q)lhas been adopted as one way of
addressing the perceived cost of improved govemamdhe watershed. Moreover, hybrid
institutions that include elements of private pmyeaegimes also have the potential to
facilitate comprise in the full or partial competisa for parties who may lose from a move to

more fair or efficient outcomes (German and Keedé4,0).

3. Trust and Cooperation in watershed management
The role of trust in facilitating cooperation in t#eshed management is a central question that
spans the interdisciplinary literature on trust aodiety (Ostrom, 1998). Following Hardin
Russell (1990), trust is defined &sncapsulated self-interest, an account in whicke th
truster’'s expectations of the trusted’s behaviopeates on the rational assessments of the
trusted’s motivations”. Thus, trust is particularly important in interdeagent exchange
relationships where the utility of person A depemsthe strategic choices of person B.
Interdependence social exchange relationships|emgki because there is a probability of
receiving a bad outcome if trust is misplaced andtéd individual does not engage in the
expected behavior (Willianson, 1996).Trust fadiésaexchange by allowing actors to make
credible commitments to behave in a certain wayenewithout the monitoring and
enforcement services of an outside agent, trusiceedhe transaction costs of cooperation
(Kreps, 1990; Lubell, 2000; 2003).
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Following Ostrom (1990) and viewing watershed mamagnt institutions as governance
institutions for solving collective action problemsvolving the use of common pool
resources (CPR), authors such as Lubell (2003)tguabiout that without effective governance
institutions, watershed resources are overexplodaad ecosystems are not maintained,
leading to undesirable outcomes for both private jamblic actors. As a matter of fact, CPR
appropriators have a choice between using natesalrces at a sustainable level (cooperate),
or taking as much as they can, as quickly as pleséilefect), which results in a Prisoner’s
Dilemma game. Unfortunately, because defectors db experience the social cost of
unsustainable behavior, there are always incentovéee ride on the cooperation of others. If
all actors defect, they reach the mutually undbkraoutcome of overexploitation and
possible destruction of the resource system (&sheries collapse). According to Lubell
(2003), effectiveness of watershed management dspen cooperation from all types of
involved stakeholders. Because each stakeholdembastive to free ride on the watershed
protection efforts of other actors, cooperationMatersheds captures the essence of a risky
social exchange relationship in collective actiagterdma. The most prominent national
example is the US Environmental Protection Agendy&ional Estuary Programme (NEP),
where Estuaries in the NEP conduct a collaboraplanning process resulting in the
completion of a nonbinding resource management, plaich requires voluntary cooperation

for implementation (Lubell, 2000).

However, the environmental problems associated adhcultural runoff have a similar
strategic structure. Farmers use the waste astionilaapacity of groundwater and surface
water to absorb the excess nutrients (especialbgpiorous and nitrogen) contained in field
and pasture runoff. These excess nutrients geperathe from animal wastes or fertilizer.
Because groundwater and surface water basins arexatudable, farmers do not experience
all the social costs of their agricultural practicelence, watersheds often experience elevated
nutrient levels that exceed federal or state waietity standards.

Excess nutrients not only harm fish and wildlifet lsan also have direct effects on human
health. Farmers have a common interest in prevgntiater quality deterioration, either

because their health and economic welfare depemdtean water, or because polluted water
often triggers costly regulations from state orefed authorities. Thus, the central question is
how to encourage farmers to cooperate by instabbest management practices (BMPs) that

reduce the volume and nutrient content of agricaltaunoff. Unfortunately, cooperation is
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not guaranteed because BMP implementation is sutgjeébe logic of collective action. BMP
implementation entails increased production caskéch may injure the competitive position
of a farm operation if other farms do not implemBMP. Furthermore, BMP implementation
by one farmer would not have a large marginal inhbacause water quality is a function of
the combined agricultural practices of all farmérsthe basin. Improving water quality
requires BMP implementation by most farmers, anctheadividual farmer has an incentive
to free ride on the efforts of others. As with &§R situation, free riding by all farmers leads
to Hardin’s (1968) tragic outcome. Hence, effodsptotect watershed could be jeopardized
by the complex nature of externalities involvedr kustance, the off-site nature of many
conservation activities benefits that make intemaéibn of these externalities difficult,

thereby preventing the sustainable developmentatémshed.

2.2.1.3 Externalities Theories and Watershed Manageent

A way to see how environmental problems resultsfreatershed management is through the
framework of “negatives externalities”. In makingatsions in a market economy, businesses
and individuals take private benefits and cost iataount. However, where their actions
result in cost or benefit to someone whom they oarwharge, they will not consider that
externality in their decisions. Thus, negative md#tiesinvolve actions by one party that
directly harm other parties, but for which the tfiparty pays no cosPositive externalities
involve case where the actions of one party diyeoinefit other parties, but the first party
receives no payment. Unless some type of correpitiey is undertaken to “internalize” the
externality, too many negative externalities aralfew positive externalities will occur in the

watershed.

1. Pollution of water resources

In a reverse way, the tragedy of the commons reappi@ problems of pollution; not in
guestion of taking something out of the commong, diuputting something in sewage, or
chemical, radioactive and heat wastes into watetedd, as underlined by Hardin (1968,
p.1245), the rational individual finds that his shaf the cost of the wastes he discharges into
the commons is less than the cost of purifyingwéstes before releasing them. However,
both surface and groundwater are polluted by differsources of pollution namely point
sources and non-point sources including precipiatiPoint sourcesare identifiable and can
be monitored. They include mining or industrial @onination such as a factory pipe. Mining
is the major source of metal contamination, where#iser industries contribute to
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acidification (Perman et al., 2003). Aon-point sourceis one that cannot be identified
accurately and degrades the environment in a @iffuslirect way over a relatively broad
area. Non-point sources are by definition, diffictd identify and thus difficult to control
(Perman et al., 2003). Examples are farmland rgn&hdfills, spills, atmospheric deposition.
Hence, the intensification of agricultural actiggi has led to the contamination of
groundwater by fertilizers and others chemicalstHe United States, the US Geological
Survey of 2001 has detected herbicides in 99% lb&muistream samples and 50% of urban
groundwater samples (Postel and Thompson, 200%e lBarombi in Cameroon also
experiences such contamination. Moreover, irrigapoojects often cause a rapid rise in the
level of groundwater, which leads to waterloggingl asoil salinity (Boutry, 2011, p.112;
Mendieta, 2005; Perman et al., 2003). Thus, muctemgollution derives from its use in

industry, agriculture, or for domestic purposes.

Steps have been taken to controlling pollution @mnplex water resources with respect to
either the pollution sources (point source and poimt sources), or end use of water. This
latter implies that designated use of waters oséts to be protected may include: direct
extraction for drinking-water supply, extractiondran impoundment prior for drinking-water

supply, irrigation of crops, watering of livestodiathing and water sports, amenities, fish and

other aquatic organisms.

2. Controlling Point Sources
Policy makers and practitioners have long enjoyedsuste of tools for addressing
environmental issues affecting water resources:ncanad and control (CAC) or prescriptive
regulation, market-based mechanisms (Pigouvian)s tadefinition of property rights (Coase

theorem), and other financial incentives (Salznah Bhompson, 2010).

1) Command and Control Instruments (CAC)
CACs are the oldest forms of pollution control pms in existence. ‘Command’ sets a
standard (e.g. the maximum level of pollution akdle), and ‘control’ monitors and enforces
the standard. Examples includeAmnbient standardsminimum desired level of air or water
quality, or the maximum allowable level of a padlnt;, (i) Emission (or effluent or
performance) standardsmaximum level of permitted emissions; (iiflechnology-based
standardsthat specify the technology, techniques or prastithat a firm must adopt. This
type of standard could be in the form of ‘desigansiards’ or ‘engineering standards’; and

(iv) Other types of standardgroduct standards, input standards practical example is the
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World Health Organization’s Water Quality Standardgsee annex).Often labeled

“prescriptive regulation”, CAC directly dictates athindividuals and organizations can and
cannot do, typically by restricting activities astians that harm the environment (Salzmann
and Thompson, 2010). The major way of controllimnp sources (PS) is trough effluent
standards (effluent limits). Effluent standardsitithe amount of contaminants that may be
released into surface waters by PS. Effluent limésy by the type of polluting source, the
age of the facility and sometimes by contaminateased. This control method prohibits
direct discharges to surface water without a permitich permit states precisely what the

effluent limits are as well as the requirementsnimmitoring and reporting (Dales, 1968).

However, although there are different standardslitberent types of polluting sources such
as steel mills, pesticides, and fertilizers, thewéh been shown to be difficult to define
because limits must reflect technological diffeesacross industry grougsor example, the
U.S Clean Water Act sets pollution-discharge stadslabased largely on available
technology Moreover, standards are applied uniformly acaisshargers within identified
industry groups. This prevents cost-effectivenasseseffectiveness requires abatement levels
be set to achieve equal marginal abatement costQM@&vels across all polluters. Another
problem highlighted with uniform standards is thel of incentives for efficient abaters to
reduce effluents beyond the legal limits. In fachas be argued that the structure of the
effluent limits acts as a market disincentive tchtelogical innovation. If a discharger were
to develop a new technology to remove effluentsenesficiency, the limits will be tightened
based on the innovative discovery. This responflieimypose a higher abatement cost on all
dischargers including the innovator. Furthermoenatties for violating standards tend to be
too low and enforcement tends to be weak. To sedbpimum standard and penalty, the
government must know the demand (marginal sociaéfig and the supply (marginal social
cost) curves for pollution abatement. Since watality is a non-market good, the demand
curve is not directly observable; also, it is diffit for the government to know exactly the

industry’s marginal abatement (or external) cosveugiven the large number of polluters.

2) Market-Based Instruments
Market-based instruments (MBIs) use price or sorieroeconomic variables to provide
incentives for economic agents to abate pollutidrese include charges (or Pigouvian taxes),
subsidies, marketable (tradeable) permits (Dal&§8)L Governments increasingly have

sought ways to make CAC more flexible and redugedatsts. Cap and trade” systemsor

>




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

“pollution rights” has been one such approach, in which governmets the overall
standards for pollution, then allows private easitto determine how to allocate the limited
amount of permitted pollution through market tradBsles, 1968). Market for water has
been created in this case as the carbon marketdBassome success in the use of tradeable
permits for PS pollution control for air (most nofg SO emissions), U.S and Australia
experimented with water quality trading (State ohtéfshed Payments 2010, Ecosystem
Marketplace). In general however, this experiere lteen limited, perhaps primarily due to
the difficulty of marketable permits to operate whbere are several pollutants in the area.
With several pollutants, it is more difficult to amure aggregate emissions and to monitor
compliance. Then, the non-perfectly competitiveuratof the market for permits if the
number of polluters is small. In this case, thegbigfirms may be able to exert some market
pressure on permit prices. Moreovatetlands Mitigation Banking” or “Offset Banking”

has been another mechanism commonly used to mgktatiens more flexible, by allowing
people to engage in activities that are harmfuthi® environment only if they mitigate the
injury through some form of compensatory behaviéor.example, the U.S sometimes allows
wetlands to be modified or destroyed if the aci®mitigated by restoring, enhancing or

creating wetlands elsewhe(RBuhl and Salzman, 2006).

Charges are based on th®olluter-Pays Principle (PPP)’'which asserts that the polluter
should bear the cost of any abatement taken totamaian acceptable level of environmental
quality (OECD, 1989). According to Pigou (1932), marginavate cost (MPC) diverge from
marginal social cost (MSC) (pollutants resultingumcompensated damage), but that MPCs
and MSCs can be aligned by imposing tax on outputced to pollutant. Unlike standards,
which are applied uniformly to all polluters, chesgenable firms to adopt a cost-effective
solution to pollution abatement, and induce firmsawer their emissions to the point where
their MAC = the charge (see figure 2.1 below, whieeC is the marginal external cost).
Baumol and Oates (1971) argue that suitable taseesnare efficient to reach environmental
standard than quantitative restrictions; compaoestdndards, there is a stronger incentive for

firms to adopt new technology in order to lower tharges they have to pay.
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Figure 2. 1: An example of a Pigouvian tax. Adagtedh Asafu-Adjaye, 2000

Hence, a factory pipe nearby a stream or a lakéddoel taxed per unit of emission for its
polluting activity or for discharging chemical stéosce into the surface water that harms
neighborhood community or fauna (fish) of the lakestream. However, under monopoly
conditions, the taxed industry has ability to ceeattificial scarcity and pursue anti-social
behaviour, where with output still below sociallptional level, output restrictions could
worsen social position. Moreover, firms could passa portion of the tax to consumers in the
form of higher product prices, and imposing a texld lead to job losses as firms minimize
their costs in order to increase pollution abatemEarthermore, setting an optimum tax is
problematic for the government, due to uncertaatigut the demand and supply curves i.e
uncertainty about marginal abatement benefit (MABY marginal abatement cost (MAC)
(Weitzman, 1974).

An alternative to taxes is for the government thsstize the polluterSubsidycan be a direct
repayment of abatement costs (e.g. purchase aftollabatement equipment or technology)
or a fixed payment per unit of emissions reductiime subsidy may also apply to payment of
certain “services”, e.g. Payment for Environmental ServicdPES, which has been
proposed for sustainable management of tropicalituorests in developing countriesin
theory, both taxes and subsidies should resulthan game optimum level of pollution
abatement, but their properties with respect tantimaber of firms in an industry are different.
Differences stem from the fixed subsidy, which losvehe total and average cost to the firm,

making it lower under subsidies than under taxems€quently, the whole industry tend to
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have too many firms and produce too much outpuerdfore, in the long run, aggregate
pollution could increase under subsidies but degreader charges. Moreover, subsidizing
pollution abatement may be seen as socially ‘uhjustause what it effectively does is to
redistribute income away from society to pollutef$ie tendency for subsidies to attract entry
of firms could be avoided if the subsidy only cavabatement costs (Asafu-Adjaye, 2000).
Though difficult to monitor, the government coultdarequire some benign behaviors in
return from firm, as it is the case with farmersden PES in internalizing “positive

externalities”.

3) Redefinition of Property Rights or Bargaining Soluion (Coase, 1960)
Ronald Coase, in his 1960 articldhe Problem of Social Costirgues that the Pigouvian
approach in correcting externalities ignores thexifsrocal nature” of the problem. His main
concern is in regards to the presumptive entitldroéthe party being harmed. Coase argues
that avoiding harm to party B would also inflictrhraon party A, and that the real problem is
to avoid the more serious harm. In devising andshng between social arrangements, Coase
argues that one should have regard fortota& effect Coase is convinced that government is
likely to do a poor job of correcting externalitielsie to limited information about the
valuation that heterogeneous individuals place lenresource, and a resulting inability to
correctly impose incentive-driven or regulatoryudmns. Hence, th€oase TheorentCoase,
1960) states thategotiation or bargaining between two parties imeal in an externality will
eliminate Pareto-relevant externalities and resalan efficient solution if property rights are
well specified.The final allocation does not depend on the iniggkignment of property
rights and the only effect is the distribution obts and benefits

Considering two parties, a factory which is poligtia nearby river with industrial effluent,
and a community which utilizes thever water for drinking purposes, the Coasian sofu
could be achieved where the property rights torther is held either by the factory or the
community. -Coase Theorem with two parties located near a rivierfigure 2.2 below, the
community has a downward-sloping demand curve élufpon abatement. This refers to the
marginal benefit (MB) curve because it indicates ¢bnsumer’s benefits from consuming an
additional unit of clean water. The factory hasugmvard-sloping supply curve for pollution
abatement, which curve is also the marginal exterast (MEC) curve. In the absence of
legal requirement to abate pollution, the factoas fan incentive to supply zero pollution

abatement (q=0%) because at that level, the psafitaximized.
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Figure 2. 2: Coasian solution in internalizing isttial effluent polluting a river. Adapted from Asa
Adjaye, 2000

According to the Coase theorem, the socially optilezel of pollution abatement will be

g*=60%. To see this, let us first consider the tases of property rights to the river.

Case 1: Community has the property rights

The entitlement to the community of the properghts to the river leads to the starting point
of g=100%, since the community would like to haweroz pollution or 100% pollution
abatement (PA). The downward-sloping demand cuovePA implies that at 0% PA, the
community’swillingness to pafWTP) for PA is initially high. However, as theitsof PA
increase the community’s WTP for PA is lower thha polluter MEC. There is therefore a
possibility for trade. At 80% level for examplegtmaximum amount the polluter is willing to
pay to supply an additional unit of pollution ¢ which is higher than the minimum
compensationg, that the community will demand per unit of PA.thas particular case, the
factory would be willing to offer compensation op @io cd per unit to the community to
induce them to accept less PA. The community wdagdvilling to acceptthis amount
because even though it suffers a welfare loss fh@ving less PA, this is offset by the
compensationwhich exceeds their minimum demand price dfThus, the move from
g=100% to g=80% is a Pareto improvement becauleasit one party is better off and no one
is worse off. The factory could then negotiate lesd less PA. But it would not offer a level
of PA less than gq*=60% because below this leva, rthnimum compensation demanded by
the community exceeds the marginal cost of supfiAg(MEC). Therefore, the factory will

choose to supply PA.

>,
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Case 2: the factory has the property rights

When the factory has the property rights to therithe starting point is g=0% because it has
the right to pollute. However, there is potential frade because the community’s WTP for
PA exceeds the factory’s marginal cost of PA. If é&xample the community wishes to
increase pollution abatement to q=20%, it coul@m# ‘bribe’ ofab per unit to the factory to
induce it to supply more PA. The factory would b#limg to accept this amount because it
exceeds the MEC at that level. However, the fachay no incentive to provide PA beyond

g*=60% because MEC exceeds the maximum unit bhibebmmunity is willing to offer.

From the previous two cases, it can then be dwan itrespective of who has the property
rights, equilibrium is achieved at a quantity ofayfd price of p*. The outcome of this market
solution is an efficient allocation of resourcesd atine removal of the Pareto-relevant
externality. Howeverthe distribution of costs and benefits in each caséhat, when the
offending party has the property rights, it is #igected party who makes the payment, and
vice versaAsafu-Adjaye, 2000). Although the Coasian theoteas been based on some key
assumptions includingero transaction cost, well defined property rights free riderthat
may not apply in the real world, the merit of Codbeorem is that it recognized the
“reciprocal nature” of the externality. Hence, imetcontext of a real world with positive
transaction costs, this theorem has been effegtiaellyzed and applied under certain
conditions in internalizing positive externalitissthe watershed, where upstream actions of
farmers or fishermen damage economic activitiewefare of downstream users (Kosoy et
al., 2007; Pagiola et al., 2002; Vatn, 2010).

3. Controlling Non-Point Sources

Traditional approaches such as CAC and MBIs hawn baostly used for point sources.
When it comes to NPS, their uses are problematiause NPS are difficult to control due to
non-concentrated diffusion, and difficult to momitbecause of weather related issues. A
uniform national programme cannot address diver$s Nsuch as agricultural runoff,
activities related to land clearance and buildiegstruction, as they significantly differ in
MACs and marginal damages across each rural/urtemn Blevertheless, governments have
made efforts to address NPS by setting standamdspkecific end used of water including
irrigation, livestock watering, recreational usedadrinking water. Criteria have been
published by FAO as well as a number of countnesich criteria may differ from one
countries to another. Water quality criteria faigation water generally take into account
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amongst other factors, characteristics such as twyance, sodium concentration and
phytotoxic trace elements. Criteria for livestocttering usually take into account the type of
livestock, the daily water requirements of eachcgs the chemical added to the feed of the
livestock to enhance the growth and to reduce i8teaf disease, as well as information on
the toxicity of specific substances to the différepecies. Recreational water quality criteria
are used to assess the safety of water to be assdiimming and other water-sport activities.

The primary concern is to protect human health venting water pollution from faecal

material or from contamination by micro-organisthattcould cause gastro-intestinal illness,
ear, eyes or skin infections. Criteria are ususdlyfor indicators of faecal pollution, such as

faecal coliforms, pathogens and viruses that catflect swimmers.

Drinking water criteria are set to assure that watepply systems serving public meet
minimum national standards for protection of pulblealth. Its aim is to define, monitor and
enforce whatever standards are needed to ensutetdpawater is safe for human
consumption. The standards for drinking water apegally more stringent than those for
other water uses. As with many other uses, targetsirinking water are often set at two
levels, namely, the Maximum Contamination Level G@ICLG) and the Maximum
Contamination Level (MCL). The MCLG defines thedéwf a pollutant at which no known
or expected adverse health effects occur, alloengn adequate margin of safety. Once the
target or MCLG is established, the MCL is set. M€EL gives the maximum contaminant
level allowed in the drinking water. It is set aese to the MCLG as feasible, where

feasibility is defined through the best availaldehnology (see appendix WHO standards).

2.2.1.4Top down Approach and Bottom up Approach of watersked management

1. Top down approach
Top down approach assumes comprehensive scopetrastly $ollows a formal process to
give priority to the biophysical framework of watbed in the early periods of watershed
management programmes (Douglass and Lawrence, .199ifjough called integrated
watershed management, the government fixes thettplgn and implementes it directly by a
contractor or their own staff without consulting tlocal people (Ohler et al., 2000; Tiwari et

al., 2008). Since the early 1970s up to 1980s, liais been the approach to watershed
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management in Nepdland India. Nonetheless, although this approashshrengths, it was
not very successful for watershed management. equsE has shown that many watershed
management projects throughout the world have ddilecause they have been top-down,
fixed or rigid technology solutions geared to repla instead of complement local
conservation practices; with centralized top downservation effective if large expenditures
allocated for enforcement or under autocratic goaece (Tiwari et al., 2008). The negative
feelings of local people towards an alien efforimdnagement, which community has failed
to understand and accept highlights this failubeariples of such sentiment include acts like
arson fires and illegal grazing in forest plantasiplack of maintenance in conservation work
and other materials intended for protection of veses (Tiwari et al., 2008). Top-down
approach was then ineffective due to neglect ofltlcal knowledge, traditional practices,

socioeconomic conditions and available resourcesttgPand Shah, 2000).

2. Bottom up approach
The bottom-up approach involving decentralizatidrplanning and policy formulation has
become popular in developing countries over the ta® decade. It is built-up on the
principle of devolution of power and authority tochl communities for management,
utilization and conservation of the resources (VWRIQ3). It includes the democratic process
of participation of the local people for planningiplementing and decision making for
community development at the local level. Bottomagproach is practical for managing
natural resources, however, drawback of the approetudes delay in release of funds from
the central government and still target orienteayegnment focused and decision making
employed by local leader. The dangers of decené&tadin is often to simply empower the
local elites and perpetuate existing poverty andquality (Johnson et al.,, 2001). In
Cameroon, although decentralized process is onguaiatershed management decision is still
planned and implemented by the government accore@dry contractors CAMWATER and
CDE. The involvement of local authorities, privaigerators, and citizens remains very low.
The responsibility of municipalities is too low. tyeéhey are positioning themselves as main

or true development actors at local level.

13 The approach to resource management in Nepal stedsiof top-down planning, implementing and
monitoring of activities. Available maps and aephabtos were used to assess land and forest resodrargets
were fixed based on available budgets. Terraceawmgment programs were administrated as individaahf
activities, and other activities were planned foblx land based on project quotas (Ohler et &i002.
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However, although integrated watershed manageneerda holistic area-based planning
process that extends the government’s policy otaswable natural resources management
and development activities, there is confusionasvhly watersheds should be considered
natural resources conservation and developmenbiplgrunits, and confusion on which level

of watershed should be considered as a manageaening unit.

3. Level of watershed management as Management PlangrJnit (MPU)
Watersheds could be classified into a number olugsodepending upon the mode of
classification. The common modes of categorizagianthe size, drainage, shape and land use

pattern (see Table 2.1).

Table 2. 1: Category of watershed based on area

Category Size Range (ha) Examples in Cameroon (seéec MINEE,2010)
Water Resource Region 27,000,000-113,000,P00

Basins or sub-catchments 200,000-27,000,000 Lalkel Blasin

Macro Watersheds 9,000-200,000 Sanaga Watershed

Meso Watersheds 1,500-9,000 Sangha Watershed

Micro Watersheds 500-1,500 Lake Barombi Mbo Wéieds

Source: author, Adapted from Saharkar et al., 2015

However, distinction is made between a macro whaésls micro watershed and meso
watershed (Saharkar et al., 2015). According top@h@ear not mentionedjacro-watershed

is a large area comprising watersheds of sevetalitaries of a main river. However,
considering this level of watershed as a MPU ldad$e ineffectiveness of management in
addressing the location-specific problems and p@tisn As consequence, active public
participation is constrained. Aicro-watersheccomprising the catchment of a stream is the
most appropriate MPU. Though it requires large stwents in necessary institutional
arrangements, it addresses the macro-level plameilaged problems effectively. Mmeso-
watershedapproach represents the catchment of a tributadopsidering it a MPU would
address issues with both macro and micro level nala¢el management planning problems.
Therefore, watershed management as MPU studieselieant characteristics of watershed
and aims at the sustainable distribution of itsoueses and the process of creating and
implementing plans, programs, and projects to sustad enhance watershed functions that
affect the plant, animal and human communities iwita watershed boundary. Thus,
landowners, land use agencies, management expasgpnmental specialists, water users

and communities all play an integral part in sustey watershed management.
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4. Obijectives of Integrated watershed management
Watersheds are sustainably managed to provide ge rah ecosystem goods and services
includingwater supplies for agricultural, industrial and wh-domestic uses; water filtration
or purification; flow regulation and flood controlerosion and sedimentation control;
fisheries, timber and other forest products; redr@a or tourism; habitat for biodiversity
preservation; climate stabilization; and culturagligious, inspirational values and aesthetic
enjoymeniFAO, 1999; Aylward et al.,1995; Postel and Thonms2005). Thus, watershed
management calls for an interdisciplinary approacti must consider the social, economic,
environmental and institutional factors operatingide and outside the watershed. As argued
EPAT (1999), watershed management guides and catedi use of land and water resources
in a watershed, which process should provide disrevironmental goods and services
without adversely affecting resources upstream dowinstream. Hence, taking a watershed
management approach allows for the explicit acéogndf certain environmental benefits
and cost associated with agriculture, forestryewegsources and other development projects,
and helps identify the linkages between environademinprovement and productivity
increases over the long termBustainably manage watersheds for sustaining etersyas a
whole, has been showed to increase ecosystem egndaod welfare of inhabitants
(Ruitenbeek, 1990; FAO, 1999; Yaron, 2001). Howeweonsidering the sustainability
condition, the meaning of sustainability has bednect of intense debate in economic, and

still no consensus is made on which approach daaswbility to consider for management.

2.2.2 Concept of Sustainability

This subsection presents the various conceptstetatthe sustainability as used in the study.

It includes definition and measurement issues anoomeys.

2.2.2.1 Definition of Sustainability: Weak versus ong Sustainability

Most interpretation of sustainability take as thaairting point the consensus reached by the
World Commission on Environment and Development @, which in 1987 defined
sustainable development édevelopment that meets the needs of the presemtrggon
without compromising the ability of future geneoas to meet their own needHowever,
while Pearce et al. (1989), readily interpret Susisle development aa non-declining
human welfare over time, that is, a lower “standiofgliving” is not “sustainable”, Pezzey

(1989) interprets it a%oer capita welfare should not be declining ovené”. Thus, along
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with these two views, Pearce and Barbier (2000¥ictem the total stock of capital employed
by the economic system including natural capitaté&termine the full range of economic
opportunities, and thus well-being, available téhijoresent and future generations. However,
surprisingly, it is not simply the aggregate stoflcapital in the economy that may matter but
also its composition, in particular whether presgaherations are using up one form of
capital to meet the needs of today. By depleting World’s stock of natural wealth
irreversibly, the development path chosen today mave detrimental implications for the
well-being of future generations. The sustainabiliebate currently focuses on the ability of
the economy to substitute human created infrastredor the services of the environment,
which led to the neoclassical concept called “wgastainability” and the ecological concept
called “strong sustainability” (Gowdy, 2000).

The motivation for weak sustainability (WS) is mesng an economy’s capital stock

consisting of human-made (manufactured capitaB, ghrvices of the environment (natural
capital) and the level of technology and trainifgihan capital) which produces economic

output. WS assumes that these kinds of capitalsabstitutable for one another, and for
proponents of WS such as Hartwick (1977); Weitzn(a®76); Solow (1986), there is

essentially no inherent difference between natanal other forms of capital, and hence the
same compensation rules out to apply to both. Ag las the natural capital that is being
depleted is replaced with even more valuable physiod human capital, physical and the
remaining natural capital is increasing over tiaintaining and enhancing the total stock of
all capital alone is sufficient to attain sustaileatievelopment. This reasoning derives from
the consideration of the economy as a closed systdmare energy is exchange with the
surrounding environment but not matter. However, adiernative representation of the
economic system is an open system where therdegaation with a distinct environmental

system, both the economy and environment being cudnsystems of a larger system

namely ecosystem (Figure 2.3).

In contrast then to WS, the motivation for strongstainability (SS) is recognizing that
substitution possibilities among these differemtokof capital are very limited. Proponents of
SS such as Pearce et al. (1989, 1991); Costanz®agd1992); Faucheux and O’Connor
(1995); Stern (1997); Dasgupta (2008) and Bark€1{) argue that physical or human
capital cannot substitute for all the environmentdources that comprise natural capital

stock, or all of the ecological services perforntsdnature. Moreover, Hall et al. (1986)
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underlines that SS condition violates the Second b& Thermodynamics, as a minimum
guantity of energy is required to transform maitéo economically useful products, and
energy cannot be produced inside the economy (@sougRoegen, 1971; 1975). According
to Common and Perrings (1992), ecological pringmencerning the importance of diversity
in system resilience imply that minimum quantitefsa large number of different capital
stocks are required to maintain life-support s@&wic Thus, SS view suggests that
environmental resources and ecological goods andces that are essential for human
welfare and that cannot be easily substituted byufaetured capital should be protected and
not depleted. Thus, the only satisfactory rulepiatecting the welfare of future generations is
to keep essential natural capital intact, i.e.,maaning or increasing the value of the total
capital stock over time, in turn, requires keepitigg non-substitutable and essential
components of natural capital constant over tirivareover, for some environmental assets,
which Stern (1997) termed “critical capital”, thei®e no question of acceptable trade-off
because once eliminated, their effects are irréWlersHowever, according to Maler (1995),
the critical issue of debate is not whether nataegdital is being irreversibly depleted, but
whether individuals today can compensate futureeggions for the current loss of natural
capital. This follows Pearce et al. (1989) argumfentwhich, there is a strong case for a

precautionary approach in which the bias is toveamkserving the natural capital.
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Figure 2.3: An economy-environment system, adafsted Asafu-Adjaye (2000)
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2.2.2.2 Measurement of Sustainability

The meaning of sustainability remains uncertairgpde an overwhelming number of efforts
to define it. There are broadly acceptable debnsi such as the idea of a triple bottom line
used in discussions of sustainability and Busiiigsngton, 1999) or the concepts of ‘weak’
and ‘strong’ sustainability that emerge in econoamalysis. Yet, there is no broad consensus
on measures that allow to assess the sustainabiliynation or region (Dietz et al., 2009).
Question of how to measure sustainability seemsgrefat policy importance because
answering it allow addressing effectiveness of radfitdve strategies for achieving
sustainability in watershed management. Empiricgdlementation of sustainability tends to
focus on the measurement of sustainable incometviity 1977; Solow, 1989; El Serafy,
1989) or net capital accumulation (Pearce and Atkin 1993) rather than on direct
estimation of the capital stock. The other majomasptualization of sustainability
measurement is “green accounting” where adjustnfentsxternalities are made to national
measure of economic activity such as gross domegsticluct (GDP) or savings rates
(Genuine Saving), to reflect the environmental aodial concerns not captured in the
traditional measures (UN-SEEA, 1993). However, tiveye limited in their ability to account
for transboundary pollutants i.e. how or whethee should account for the polluting effects
external to country for which the Eco Domestic Ricid(EDP) is being computed. In
addition, EDP2 could not indicate the effects onmho welfare of a deteriorating
environment i.e. could not give early warning signéhus, Stern (1997) argues that any
sustainability indices that attempt to make a fagproximation to the reality must take into
account population growth and technical changeelsas change in human capital. Also, the
other major limitation of adjusted national accoaasta measure of sustainability is that data
requirements for calculating estimates are suhatast they may not be available for many

nations, region and time periods (Dietz et al.,%900

Combining these arguments suggests that it mayuitéuf to investigate how environmental
valuation can be a way to achieve sustainabilitpwelver, from a human point of view, what
matter about the environment is the ability of t@lBtock as a whole to be able to continue to
perform. Hence, Ekins et al. (2003) defif@s/ironmental Sustainabilityas the maintenance
of important environmental functions or Serviced gherefore, the maintenance of the
capacity of the capital stock to provide those fioms. English Nature (1994) cited in Ekins

et al. (2003) considers thatEfivironmental sustainabilitymeans maintaining the

.
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environment’s natural qualities and characteristiod its capacity to fulfill its full range of
functions, including the maintenance of biodivetrsibe Groot (1992) has identified nine
different types of values of environmental funcagrouped under the three dimensions of
sustainable development namelgcological (conservation and existence valueSpcial
(human health, personal, community and option \&|igeconomic(consumptive, productive
and employment values). However, De Groot’'s faategories of environmental functions
relate to very different aspects of the naturaitehproviding themfor regulation functions
criteria such as maximum carrying capacity, cora#on of biodiversity and integrated life
support process are involveftyr habitat functions a special dimension is added such as
minimum critical ecosystem siz&r production functions the maximum sustainable yield
level is an important criteriorfpr information functions, criteria are more driven by and
derived from social science such as perceptionabfable landscapes; cultural and historic
value. Therefore, criteria for their importance,ooiticality, and sustainable use need to be
addressed in very different ways, bearing in miteb dhat each of the criteria need to be
interpreted in a way that reflect the essentialadyic nature of ecosystems. Sustainable
development thus recognizes that ecosystem serdcedragile, and these services are
considered to be the cornerstone of this latteccaBse nature provides services that are
central to human well-being and productive activayy society that tries to develop at the
expense of its natural environment will not be austble in the long run (Salzman, 1997
2009; Barton and Thompson, 2012). Hence, althowgdreness of ecosystem services dates
back to Plato, ecologists and economists have begygstematically examining their

contribution to social welfare.

2.2.2.3 The New Economics of Ecosystems: From Fuiwgts to Services

During the last three decades, sustainability seerhave witnessed the underpinning of a
utilitarian line of argumentation that stressesietat dependence on natural ecosystems,

sometimes referred to as ecosystem services ssience

Between 1960s and 1980s, the concept of ecosysantes introduced in 1981 by Ehrlich

and Ehrlich (1981), builds on earlier literatureytilighting the societal value of nature’s

functions. In ecology, the term ecosystem funchas traditionally been used to refer to the
set of ecosystem processes operating within anogical system (Hector et al.,, 2007),

irrespective of whether or not such process ar&uug® humans. However, in the late 1960s
and 1970s, a series of contributions started nafigto the way particulaiunctions of nature
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served human societies (King, 1966; Odum and Odifi2). In the 1970s and 1980s, a
growing number of authors started to frame ecoldgioncerns in economic terms in order to
stress societal dependence on natural ecosystethsaae public interest on biodiversity
conservation. Schumacher (1973) was probably tist &uthor that used the concept of
natural capital and shortly after, several authoduding Westman (1977), Ehrlich and
Ehrlich (1981) and De Groot (1987) started refgrrio “ecosystem” or “ecological”, or
“environmental”, or “nature’s” services. The rateda behind the use of the ecosystem service
concept was mainly pedagogic, and it aimed to detnate how the disappearance of
biodiversity directly affects ecosystem functiomgtt underpin critical services for human

well-being.

The development of ecosystem services as a sepausof the research agenda was
stimulated by the Beijer Institute’s Biodiversitydgram in the early 1990s (Perrings et al.,
1992). Research priorities that this program idexati were addressed in a number of
publications that appeared in next years (Daily92191997). The paper by Costanza et al.
(1997) on the value of the global natural capital acosystem services was a landmark in the
mainstreaming of ecosystem services. The moneigwyels presented resulted in a high
impact in both science and policy making, manifédteth in terms of criticism and in the
further increase in the development and use of taoyealuation studies.

1. Ecosystem Services into the Policy Agenda

In the late 1990s and the early 2000s, the cormfeptosystem services slowly found its way
into the policy ground through thiecosystem Approacidopted by the UNEP-CBD of 2000,
and the Global Biodiversity Assessmefiidleywood and Watson, 1995). Thdillenium
Ecosystem AssessmémMEA, 2003; 2005) constitute a critical milestormatt firmly placed
the ecosystem services concept in the policy ageBdece the MEA, the literature on
ecosystem services and international projects wgrkvith the concept have multiplied
(Fisher et al., 2009). In the last few years, savanitiatives have framed global
environmental problems in economic terms and cateduglobal cost-benefits analysis. Some
relevant examples are tlstern Review on the Economics of Climate ChgBgern, 2006),
the Postdam Initiative Biological Diversity 201énd theConference of Partie@COP21)of
the UNFCCC. The projecEconomics of Ecosystems and BiodiverijfeEB, 2008),
stemming from this initiative, aims to estimate tusts of ecosystem services decline from

inaction to halt global biological diversity los®Nevertheless, while emphasizing an
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anthropocentric approach, the MEA framework stésseman dependency not only on

ecosystem services, but also on the underlyingysta® functioning, contributing to make

visible the role of biodiversity and ecological pesses in human well-being. Table 2.2 below

summarizes MEA conclusions about the status of tyviyur different ecosystem goods and

services, as well as their trend-lines (increastngdecreasing¥, or stable +/-) (Millennium

Ecosystem Assessment 2005).

Table 2. 2: The state of ecosystem services (Millem Ecosystem Assessment 2005)

Service Sub-category

Provisioning services

Food Crops A
Livestock A
Capture fisheries v
Aquaculture A
Wild foods v

Fiber Timber +/-
Cotton, hemp, silk +/-
Wood fuel v

Genetic resources v

Biochemicals, natural v
medicines, pharmaceuticals

Fresh water v

Regulatory services

Air quality regulation Global, regional, local ¥

Climate regulation Global A
Regional and local v
Water regulation +/-
Erosion regulation v
Water purification and waste v
treatment
Disease regulation +/-
Pest regulation v
Pollination va
Natural hazard regulation v
Cultural services
Spiritual and religious values v
Aesthetic values v
Recreation and ecotourism +/-

Status

Notes

Substantial production increase

Substantial production increase
Declining production due to overharvest
Substantial production increase
Declining production
Forest loss in some regions, dhaw others
Declining production of sorfieers, growth in
others
Declining production

Loss through extinction and crop genetic resource
loss
Lost through extinction, overharvest

Unsustainable use for drinking, industry, and
irrigation;

Amount of hydro energy unchanged, but dams
increase

Ability to use that energy

Decline in ability of atmosphere to cleanse itself
Net source of carbon sequestration since mid-
century
Preponderance of negative impacts

Varies depending on ecasystchange and
location
Increased soil degradation

Declining water quality

Varies depending on e¢esyshange
Natural control degraded through pesticide use
Apparent global decline in abundance of
pollinators
Loss of natural buffers (wetlands, mangroves)

Rapid decline in sacred groves and species
Decline in quantity and quality of natural lands
More areas accessiliimany degraded
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2. Cause of the Degradation of Ecosystem Services imetwatershed
Given the obvious importance of ecosystem serwicdsiman well-being, one might assume
that ecosystem services would be prized by maraets explicitly protected by the law.
Despite their economic value and central role iovion of important public benefits,
however, ecosystem services are only rarely coreider protected by the law (Salzman,
1997; 2009). Nor, in the past, have significant kats arisen that capitalize on the
commercial value of these services. The main re&sothis relative neglect according to
Salzman (1997; 2009) and Tietenberg, (2006) ixtbtd: ignorance, institutions and markets

failure.

Ignorance Perhaps the most basic reason why we do not pag attantion to the provision
of ecosystem services is that they are taken fantgd. We are ignorant of the sources of
goods and services we depend on and take themdotegl. Most environmental laws around
the globe were not designed with ecosystem senicesind, and legal protection of
ecosystems and the services they provide simplye vat primary objectives when the
relevant laws were drafted. Generally speaking,sladdressing air pollution and water
pollution rely primarily on technological or humaealth-based standards. Conservation laws
protecting endangered species are species-speauificplanning under resource management
laws are written to accommodate multiple and cotifig uses. Because these laws were not
primarily intended to provide legal standards fangervation of natural capital and the
services that flow from it and, as many authorsehawinted out, in practice they usually do
not (Salzman, 1997; 2009).

Institutional failures: A second obstacle to the protection of servicesnsgitutional.
Political jurisdictions are rarely aligned with éuogically significant areas such as
watersheds; instead, they exercise authority oveasadefined by state, provincial, or
municipal borders. Not surprisingly, environmerngedblems do not track political boundaries
and it is difficult for multiple political actorsotagree on the same course of action. More
challenging, the costs and benefits of conservoaggstem services may be separated across
jurisdictions. Thus, for example, upstream and dsveam jurisdictions will have very
different views about the value of upstream foreshservation when it comes to water
guality. As a result, consistent efforts to mankgelscapes that ensure service provision are
easily confounded by collective action problemsdfrider problem). Seeking to overcome
this obstacle, New Zealand and a number of Auatradtates in the last decade have created
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catchment management bodies that exercise langlasseing authority throughout an entire

watershed, but these remain a rare exception (Saland Ruhl, 2001).

Market failures: The last reason services are difficult to protactording to Salzman
(1997; 2009) lies in market failures. While somevees are clearly valuable to social
welfare, they may have little or even no markeugalWe have no shortage of markets, for
example, for many ecosystem goods (such as timbéslg. People pay money for fruits
every day at the grocery store without a seconbdught. But the ecosystem services
underpinning these goods (such as renewal of edilify and pollination) are free. This does
not mean that they have no value. Rather, the s=nhave no market value for the simple
reason that no markets exist in which they can doggbt or sold. As a result, there are no
direct price mechanisms to signal the scarcity egrddation until they fail (at which point
their nonmarket value becomes obvious becausesafdhts to restore or replace them) (Heal
et al, 2001). Indeed, many ecosystem services may berided as “public goods”, that is
non-rival (consumption of the good by one doesreduce the amount left for others) and
non-excludable (individuals cannot be excluded femmsuming the good). Unlike fruits that
can be bought and consumed by one person, all thibselive in a country with secure
borders and low crime rates benefit from these ipudnods, whether they pay taxes or not.
Similarly, those who live downstream from watershdienefit from the role watershed
services play in slowing floodwaters, whether tipeyd to conserve the watersheds or not.
Therefore, the public or quasi-public good featafewatershed services implies that it is
difficult, if not impossible, to exclude an indiwidl from using watershed services such as
drought control, and several individuals can use #ervices simultaneous without
diminishing each other’s use values. Their extémwndeature means that the effect on
economic profit and utility of users of these seegi (e.g. soil conservation) will not
necessarily enter the decision calculus of the Igerppf the services. Typically, these services
are characterized by economies of scale in proglu@hd consumption, and by transaction
costs in the form of incomplete information abduw hature and magnitude of their value
(Pattanayak, 2004).

Population Growth Besides the main reasons of ecosystem servicggadigion

highlighted by Salzman et al. (1997; 2009), it &nherally believed that the need to feed and
clothe a rapidly growing population is the majorusa of ecosystem services and
environmental degradation. Although concern forehgironment has heightened within the
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last three decades, the debate over populationtramd the environment has raged over the
past two centuridgMalthus, 1798; Ricardo, 1820; Mills, 1857 allecitin Gomez-Baggethun

et al., 2009). According to Hardin (1968he cause of the tragedy of the commons is the
freedom to breed without any sort of control, arsdaafinite world can support only a finite
population, “population growth must eventually etjzaro”...... and he further state'ghe
most rapidly growing population on earth today &fi@ general) the most miserable”
Obviously it is the argument of Paul Ehrlich in bigok, The Population Bomhwhich states
“population is not merely an important problem ksithe problem in ensuring the long term
survival of the human race(Ehrlich, 1970). However, one simple fact provest there is no
prosperous population in the world today that laasl has had for sometimes, a growth rate
of zero. Thus, population growth increases the dhehiar goods and services which, in turn,
puts additional pressure on environmental resoufides more people there are, the greater is
the amount of waste production, and the implicaidor the environment’s assimilative

capacity.

Poverty: Population growth, poverty and ecosystem servicegratiation are closely
interrelated. Increasing population leads to matensive use of land, shorter fallow periods
and lower soil productivity. It also leads to maotearing of forest cover and hillsides. The net
results of these effects is that there is increasmabystem services degradation (e.g., soil
erosion, landslides, etc), reduced soil produgtiand hence, lower yields. This results in fall
in per capita income and an increase in povertg. gdverty creates a vicious cycle in that it
leads to further land degradation as the poor datgg try to draw out a living on the
marginal land. However, to borrow Simon (1981) msifior", population growth may have
a positive feedback: farmers may be encourageddtptatechnological innovations in
agriculture (e.g Green Revolution). However, thsifpee effects are likely to be offset by the
negative effects, resulting in a net negative ¢ftésafu-Adjaye, 2000, p225). Furthermore,
rapid population growth in many developing courstrivas often resulted in conflicts
involving indigenous communities and state-managatural resources such as mineral
resources, national parks, etc. Gradually, someg@emdus communities are being pushed
from their traditional hunting, fishing and farmingreas due to expanding resource
exploitation or conversion to other uses. With rdgtp protected areas, suggestions have
been made that, for example, some national parkkl de made available for low-intensity

use by local communities to alleviate resource pisssure and reduce the potential for
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conflict. This is based on the idea that there loarharmonious co-existence between, say,
wildlife and livestock so that opening up natiopaltks will not be harmful to wildlife. But,
Prins (1992) views that such a harmonious existenet possibl. His solution is thaRich
Western Nations should make “in absentia” paymetitat can be used to develop
programmes to: limit population growth; provide eibhative income for the rural poor; and

encourage settle of people outside the protectedsar

3. From Ecosystem Services to Environmental Services
While benefiting from ecosystem services, humanivities therefore could provide
environmental services with the support of ecosyste However, these benefits are
uncompensated, and they are, in economic termsitiy® externalities” provided by the
landowner. Because landowners generally are nat fomithe services their land provides
others, it should come as no surprise that theyfesgencentives to conserve or enhance the
services they provide, nor are there obvious reasosy should take service provision into
account when making land use decisions. This mmghbe critically important if most lands
providing services were public property that cobéset aside for conservation, but they are
not. Private lands, including many lands used §prcaltural production, are vital not only for
biodiversity conservation but also for provisionmény other services (Farrier 1995). As a
final point, it is worth noting that ignorance apdblic goods, the barriers to market creation,
are related. Markets create knowledge. We havery advanced understanding of how to
manage farmland to maximize production of cash <fop the simple reason that they are
cash crops. It pays to manage land efficientlydap production. We have a much poorer
understanding of how to manage land for ecosystawice provision, not because services
have no value but because land owners cannot eapier value of the services their
landscape provides. Agricultural markets provideyw@ear signals to farmers of the value of
clearing watersheds or wetlands to grow more cropisthere are no markets for biodiversity,
water quality, or flood control to reflect the logs benefits once the land is cleared.
Nevertheless, the recognition that the preservatioforested lands will generate valuable
environmental services leads a growing number tbnal and local governments to set up
programmes that pay landowners to protect and nealaagls; this is the case of payments for
environmental services (Jack et al., 2008).

14 Example given is that even if the Serengeti Nafi®@ak is handed over to the Masai, it can onlyoashe growth of the
Masai population for only about 40 years.
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2.3 Payments for Environmental Services: A Promisig Tool for Watershed
Management

Payment for Environmental Services (PES) has a#tlaimicreasing interest as a mechanism
to translate external, non-market values of thdarenment into real financial incentives for

local actors to provide such services (Engel et24108). Examples include national-scale
PES programmes in Costa Rica and Mexico (Pagiolal.et2002; Mayrand and Paquin,

2004), Agri-Environmental schemes in Europe and UBApraz et al.,, 2003; Dobbs and

Pretty, 2008), Conservation Concessions and Eaden{etardner and Rice, 2002), and

Forest-carbon Plantations (Smith and Scherr, 2002).

2.3.1 Concept of Payment for Environmental ServicePES)

The "Payment for Environmental Services" (PES)a# pf economic instruments based on
market mechanisms in the context of pollution pnéo® and ecosystem conservation. These
are new approaches that promote “positive environahexternalities” through the transfer
of financial resources among the beneficiaries o¥iBnmental Services (ES) and their
suppliers or managers of environmental resourdes.PES is based on thBeneficiary Pays
Principle” (Pagiola, 2005; Legrand, 2013). In PES systems,beeficiaries of ES pay
ecosystem managers in exchange for adopting soamiqas necessary to provide these
services. Usually close to ecosystems or wetlaritdta and watersheds, these ecosystem
managers are rewarded for maintaining healthy etesys through good land or water
management practices that enhance ecosystem séonee especially those that produce
positive externalities (environmental services).odgh in theory, encouraging positive
externalities of production or consumption for e goods leads to small quantity produced
compared to what is socially optimal, this is no# tase in ecosystems management, where
many side effects exist. Considering the case i@stobeing converted to pastures for cattle
ranching in watershed helps understand this Idgflcile forests provide an important range
of ES to society, it may be more profitable for @mto convert their forest into pastures;
however, this may not be best from a social pointi@w. Thus, ES beneficiaries may decide
to pay for these services in order to make foresiservation a more profitable option for
forest owners, which increase water quality, carbtock and protect wildlife habitat (Figure
2.4).
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Definition of PES: A wide range of PES approaches and, not surprigiagVariety of terms
that describe them have been used, includiMarket mechanisms for environmental
services (Landell-Mills and Porras 2002)C'ompensations for Environmental Servi(@ssa

et al., 2003 Rewards for Environmental ServidgtRESA, 2009, 2011Agri-environmental
paymentdOECD, 2009); andnternational Payments for Environmental Servi(g®dEP et
al., 2006). However, PES remains the most widegdwend recognized term. Wunder (2005)
defines PES a% voluntary transaction in which a well-defined E8r land use likely to
secure this service) is being ‘bought’ by at leasé ES buyer from at least one ES provider
if, and only if, the ES provider secures ES provisduring a specified period of time

(conditionality)”.

Conversion Forest Forest
to pasture conservation conservation
with service
paymenti(s)
Benefits to f Minisum payment Payment(s)
ecosystem |
managers |
|
Costs to Reduced water / )
downstream services — Payment for service
populations [~ " " Loss of Maximum payment
and others __ biodiversity _
L Carbon
emissions

Figure 2. 4: The logic of PES in watershed. Adagtech Engel et al., 2008

However, Wunde® (2007) recognizes that most of PES schemes ddfinetithin this
definition. The services that PES deal with aremfenvironmental public goods (both local
and global). Their provision entails a collectivetian problem insofar as it requires the
coordination of various actors to avoid undesiralltecomes from a social point of view. The
main goal of PES ought to be the creation of ingestfor the provision of such goods,
thereby changing individual or collective behavibat otherwise would lead to excessive
deterioration of ecosystems and natural resouldesefore, Muradian et al. (2010) propose a
larger definition of PES asa“transfer of resources between social actors, Wwlamnms to
create incentives to align individual and/or colige land use decisions with the social

interest in the management of natural resourcé&ich transfers (monetary or non-monetary)

15 Wunder (2007, pp.50) points out that ‘many initia were either loosely monitored or not monitoaedll, payments
were up front instead of continuous, and paymergeewnade in good faith rather than being truly ic@ent on service

provision’.
50
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are embedded in social relations, values and peoosp which are decisive in conditioning

PES design and outcomes. The transfers may thagptake through a market (or something

close to one), as well as through other mechanig@sncentives or public subsidies defined

by regulatory means. Herbert et al. (2010) idesdifa set of PES systems includimgplic

payment schemes for private land owners, formalketawith open trading between buyers

and sellers, self-organized private deals, tax mises, and certification programmes (see

Table 2.3).

Table 2. 3: Systems of P

ES

Public payment schemes
for private land owners
to maintain or enhang
ecosystem services

5 These types of PES agreements are country-specificere
governments have established focused programmes; ddmmonly
einvolve a government agency, or another publicitutgdn providing
direct payments to rural landowners to stewardr tlagid in ways thal
will generate environmental services. Payments beagtandardized d
negotiated individually. This form of PES is the sh@ommon. The
Conservation Reserve Program in the United St&iesnstance, paid
out over US$1.7 billion to farmers in 2008 in exabe for their
protection of endangered wildlife habitat, opencgpand/or wetland
(Conservation reserve Program, Summary and Enraitn®tatistics)
(also see Green Payments and American Agricultutdlina has a
similar multi-billion dollar program in place torfid erosion controlsge
Grain for Greer), while Mexico and South Africa target their payrse

toward stewards of watershed servi¢e® Mexico Forest Fund; Ecosyste
Farming the precursor of markets in South AfricBetting On Markefs

Formal markets with
open trading between
buyers and
sellers, either: (1) under
a regulatory cap or
floor on the level of ES
to be providedor
(2) voluntarily

Regulatory ecosystem service marketsare established throug
legislation that creates demand for a particularsgstem service b
setting a ‘cap’ on the damage to, or investmentused on, ar
ecosystem service. The users of the service, leaat the people wh
are responsible for diminishing that service, respoeither by
complying directly or by trading with others whceaable to meet th

usually private-sector companies or other insbtgi Sellers may als
be companies or other entities that the legislatibows to be seller
and who are going beyond regulatory requiremente €ample o
this is theEuropean Union Emissions Trading Scheomsler which
large emitters of carbon dioxide (a greenhouse gaithin the
European Union must be under a specific level carldioxide
emission per year

Voluntary markets also exist and primarily serve companies
organizations seeking to reduce their carbon faapto enhance the
brands, anticipate emerging regulation, or in raspdo stakeholder ¢
shareholder pressure, or other motivations. Volynexchanges ar

also a category of private paymengsg., Hitting the Target in New Sout
Wales; Sustainable Fisheries: Can Market Mechaniddep Get Us There?

of a Company and an Industry; Emissions Trading isth® Mother of Inventign

regulation at lower cost. Buyers are defined byldugslation, but are

Natsource Creates Carbon Credit Pool; Hunter Riveri8gliTrading Scheme; Profile

tm

h

@]

(9%

192}

or

=5 0 =X =

D

Self-organized private
dealsin which individual

Voluntary markets, as outlined above, are a category of private F
(see Voluntary Carbon Market - Climate Wedge ; Av®rto Offset

PES.

beneficiaries of ES

5 Emission} Otherprivate PES deals also exist in contexts where th

ere

&
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contract directly with are no formal regulatory markets (or none are goatied in the nedr
providers of those term) and where there is little (if any) governmémiolvement. In
services these instances, buyers of ES may be private cadegpanr
conservationists who pay landowners to change neamegt practice
in order to improve the quality of the services which the buyer
wishes to maintain or is dependent. The motivatifmmsengaging in
these transactions can be as diverse as the bliyesswill be explored
further in next sections.

U7

Tax Incentives: Tax| In exchange for committing resources to stewardagpsysten
incentives are a form gfservices, individuals receive tax breaks from tlewegnment. Tax
indirect government incentives are used, for instance, to encouragdolaners in the
compensation for United States to put their land under conservatagementssée
landowners protecting Spotlight on Conservation Easeménts

ecosystem services.

Certification Programs: | When consumers buy certified products, they aréengayot just for the
Certification ~ programs product itself, but also for the manner in whichwias produced an
designed to rewardbrought to market. Since such production and trarigpeans are ofte
producers who protectexpensive, price premiums associated with certipeaducts can b
ecosystem services hayeonsiderable. When consumers choose to pay the-praniums
been developed for fassociated with products that have been labeledecmdogically
variety of  products, friendly, they are choosing, in a sense, to paytfer protection o
including wood, paper, ecosystem servicetSee Pesticide Free but Pricey and Transforming i€
coffee and food, amongSuppIy Chains; the Forest Stewardship Council (FSC)

W= O

others

Persuasion or moral| Relies on an information approach, educating lalu#ite of the

suasion consequences of their management practices onatigsdape angd

(education fees) informing them of alternate approaches. This is@mmon approach in
many countries in the agricultural sector, wher¢eesion services

including NGOs provide counseling and technicalpsupto farmers
The goal of this approach being self-regulation.

Source, Author, adapted from Herbert et al. (2010).
2.3.1.1 PES and other Policy Instruments: ChoosintPayments” or a “Combination”?

Governments traditionally have not relied strongly payments to ensure environmental
protection. When choosing which instrument to usehanging the behavior of landholders,
the government could choose from a toolkit of sigas (Baumol and Oates, 1988; Salzman
and Thompson, 2007). Moreover, Environmental Ecandheory tells us that a right policy
instrument should be consideredonomically efficiencyit does not impose cost on the
society, or there is no loss for the sociesffective or dependabl@ achieves the target),
adaptable or flexiblgit can be changed when circumstances reque@)jtable or fair(it
treats people equally or regards its impacts ortivaad income distribution), arblitically
acceptable In addition, although the academic discussiof?BE and other instruments is
often framed of “either-or”, the discipline alsdl$eus that in a second best world where
several sources of market failure coexist, a coatlmn of instruments is needed. Thus
Landell-Mills and Porras (2002, p.2) in the caséooést sector have put ithe key question

%
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is, thus, not whether we should promote marketeauasof government intervention, but what
is the optimal combination of market, hierarchi@ld cooperative systems for governing
forest sector utilization and managemenioreover, Engel et al. (2008) argued that the
more policy relevant question concerns how diffenastruments should be combined to
achieve conservation objectives. According to Hagend Platais (2007), World Bank-
supported projects that apply the PES approach haweed away from standalone PES
projects to projects that implement PES as plabr@ader policy approaches. Hence, PES
has then received a great deal of attention asomiping approach to natural resources
management (FAO, 2007; TEEB, 2010). Regulatorycmsi have often appeared to be
disconnected from local contexts and difficult toply (Laurans et al., 2011). This was
particularly true in Costa Rica in the mid-1990sewhthe national PES programme was
elaborated (Legrand, 2013). In line with this, Pémiet al. (2005) and Grieg-Gran et al.
(2006) underlined that, whereas the CAC approadomservation deprived people from their
property or user rights, PES starts by recognitiege property rights. Thus, it appears more
respectful of local communities’ interests and malpée to provide them with economic and
social benefits, in a context of sustainable dgwelent. PES therefore complements rather
than substitutes existing tools for environmentahservation (Ferraro, 2011), including

regulatory (law, norm), economic (tax, subsidy).

The use of these contractual arrangements andése theneficiaries-pay concept have proved
appealing at the global level in fostering conskova efficiency, poverty reduction and
sustainable finance for conservation. As arguedPhftanayak et al. (2010), many of the
services supplied by nature are externalities, ibtite poor own resources that give them a
comparative advantage in the supply of ES, then &BImprove environmental and poverty
outcomes. These opportunities associated with R&Ssaems valid in the African context,
where PES seems to have the potential to increasseovation efficiency and poverty
reduction (AfDB, 2015). Even though in developirguntries institutions are weak, Barbier
and Tesfaw (2013) show that landowners with custgnenure in Africa can be efficient
providers of carbon forestry if tree planting heffgzure their permanent claims to the land.
Indeed, if farmer’s tree planting can reduce thedahof eviction, the amount of land allocated
to carbon forestry may be greater or lesser thaewprivate ownership, but it is always more
than if tenure security is completely absent. Thesults support the view that carbon forestry
schemes should accommodate traditional Africanocoaty tenure systems, and if designed

successfully, can both promote carbon forestry lbedefit the poor. Moreover, critics of
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ICDP have point out their relative inefficiency amttapacity to limit land-use changes

deriving from their indirect character and the whdeg assumptions of conservation and
development as natural converging goals. They hpk@posed direct payments for

conservation as a more cost-effective approachdfeand Kiss, 2002; Ferraro and Simpson,
2002; Karsenty, 2011).

PES is also viewed as a promising tool for molitizhew sources of sustainable funding for
conservation in Africa (R-PP, 2012). It could natyoattract international resources, but also
help countries mobilize domestic financial supgorbiodiversity conservation in accordance
with their commitments under the Conservation obl@gical Diversity or the RAMSAR
Convention (AfDB, 2015; Ajonina et al., 2014). Tha¢so especially includes the private
sector, which is taking an increasing share of eor&ion finance in some countries across
the world. Business that rely on a regular flowsd, such as hydroelectric plants or water
infrastructure, may provide new sources of finatle®ugh PES to secure these services.
Besides, businesses dependent on agriculturaher tand-based supply chain may also use
PES to enhance the sustainability of their supgigircs in order to mitigate the risks

associated with decreasing flow of ecosystem sesvand gain competitive advantages

Although PES as economic incentives could thus @pag a pragmatic alternative, especially
in Africa where environmental law enforcement isyproblematic, it will be important to
ensure that PES do not undermine intrinsic motivato conserve and law compliance by
dispersing utilitarian attitude and making peomtictant to comply with regulations in the

absence of any financial compensation.

2.3.1.2 Characteristics of PES

PES programmes differ with respect to various desaharacteristics. Some reflect
differences in the specific ES they are trying #nerate or in the social, economic, or
political context in which they operate, while atheare deliberate design choices. While

Wunder (2005) distinguished typology of PES by ¢hceiteria:areas or products, funding

16 A cocoa or coffee company for instance, may ine&rgismall producers to plant trees on their adfical lands in order

to mitigate the risk of lower production (in casewater scarcity for example), develop ecosystesnfily products and

eventually get carbon credits as well. AfDB is i firocess of financing a forest plantation projath carbon sequestration
certification in Mozambique, as an effective apgioto building climate resilience (the pilot progréor Climate Resilience

of the Climate Investment Funds (CIF)).
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sources, and level of activjtghe typology from Laurans et al. (2011) is basedthe

modalities for financinghe PES schemes.

1. Criteria in distinguishing the typology of PES

PES based on areas or products:PES can focus on the management of a speaific la
area or rely on the sale of products certifiedragrenmentally friendly. Corporations may be
motivated by indirect market concerns. Pressune femvironmentally-conscious consumers,
for example, may cause a company to source itsuptecr raw materials from supplies that
have been certified as sustainably harvested. Ty pay for service provision because of
pressure from shareholders or consumers demandp@ved corporate social responsibility.
In both cases, the company seeks to improve itggemdahis include the international
Organization for Standardization (ISO) norms IS@QE (environmental management), 1ISO
9000 (quality management), that are voluntary dinde that include “zero discharge of
pollutants”, “adoption of pollution abatement teology”, “submission of mitigation plans”,
and I1SO 26000 which provides information and decishaking tools for businesses to
identify ways they can improve their impacts ongle@and places they work and live in, and
thereby become more valuable and valued membessaxety (Henriques, 2011). A green
premium paid by consumer is then considered asdE&ding to Wunder (2005).

PES based on specific E®ooking at the PES systems operating around thibdyv

payments gather around four broad types of ES:

Watershed protection This includes the ecosystem services of waterifipafion,
enhancing/ensuring water quality and quantity, dl@ontrol, erosion control, and others. In
general, downstream beneficiaries pay upstream tawkers either for adopting particular
land uses or maintaining current land uses. Paysnimtwater services benefit from the
advantages that it is relatively easy to identifthbthe providers and the users of these
services and, equally important, the users arergbyealiscrete private operations such as
hydroelectric facilities and industrial users ostitutions that represent groups of users such
as municipal water authorities (who act on behgthe public) or irrigation districts (who act
on behalf of the irrigation farmers). All of theparties have an obvious and direct interest in
service provision. Moreover, the beneficiaries tipatarly water users, are used to paying for

water, already.
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Water services are the most common PES schemedatibeglobe (Landell-Mills and Porras
2002). The most cited successful case is that sfl&lgroup in France that has compensated
since the late 1980s farmers for the opportunitgt af abandoning practices that could
pollute the source of its Vittel mineral water (UR&013). In Latin America, mostly in
countries such as Costa Rica and Mexico, Paymanwédershed services (PWS) have
emerged from national policy programmes where Siaged public institutions reward
resource managers in exchange for a single or dibwi ES. In Mexico, the Payment for
Hydrological Environmental Services (PHES) programwas founded in 2003 to pay for
upstream forest conservation that would protectewadervices using revenue from
downstream water charges (Kerr et al., 2005). lmaEa, the “Socio Bosque” national
programme constitutes an investment in PES. Glghthlere are a number of initiatives for
payment for watershed protection around the wonld #he value of their transactions was
estimated at USD 8-10 billion in 2011 and the fegus still growing fast (Rodriguez de
Francisco and Boelens, 2014; Benett et al., 2088)ough watershed protection is a specific
ES, it is important to note that many positive seffects exist in protecting watersheds.
Through sustainable land-uses, watershed proteetibances the local carbon stock through
carbon sequestration, wildlife habitat and landscaesthetics. Therefore, paying for

watershed protection is to pay for a bundle of ises:

Carbon sequestratiorDepending on how the climate negotiations corgltide sequestration

of carbon by reforestation, afforestation, and lasé may end up dominating all the other
PES schemes combined in terms of total value. Tdssic example of such a PES scheme is
a large emitter of carbon dioxide in a country tlegjulates greenhouse gas emissions paying
a land owner to plant additional trees (Annex: ffegwn carbon sequestration by tree). In
exchange for the additional carbon now sequestéined;ompany obtains credits it can use to
offset its greenhouse gas emissions. In contrastatershed services, it can operate at the
regional, national or global scale, though thedreaems to be increasingly toward national

and global markets (Ecosystem Marketplace, 2015620

Biodiversity conservatianBecause biodiversity is such a classic publicdydbe PES here
are smaller and more discrete. While there areatedl examples of species habitat banks,
biodiversity payments can take a wide range of f&rincluding purchase of conservation

easements, payment for bio-prospecting rights searh permits, hunting and fishing
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licenses with Safari Companies, and managementamgtto conserve and restore habitat.

Not surprisingly, most of these payments operatbeatocal or perhaps regional level.

Landscape beautyrhe most obvious example of this is eco-tourigimere tourism operators
pay a local land owner or community not to huntamtain areas or to engage in particular
land management activities. Examples include conitywuhunting zones (ZICGC) in
Cameroon. This approach has run into criticism feat meaningful payments from eco-
tourism actually end up in the hands of locals. &tbaless, as development pressures
increase, the value of natural and beautiful plag#isincrease, as well, raising at least the

potential for greater revenue flows toward eco-gur

PES based on funding source&: critical issue of PES concerns witWho the Buyers of

the ES are” In particular, there is an important distinctioetween cases in which the buyers
are the actual users of the ES, and the cases ichwine buyers are others (typically the
government, an NGO, or an international agencyingabn behalf of the users of the ES.
Hence, PES funding can comes from a public or pgigaurce. Engel et al. (2008) distinguish

PES in terms ofgovernment-financédr “user-financetischemes.

In a “user-financed” PES, the buyers are the actual users of the ES. Fstanoce, a
hydroelectricity power producer that pays upstrdand users to conserve the watershed
above its plant. Pagiola and Platais (2007) refietoekind of PES scheme as “Coasian” and
argued that the scheme is particularly likely to dficient, as the actors with the most
information about the value of the service are dliyeinvolved, have a clear incentive to
ensure that the mechanism functioning well, carenlesdirectly whether the service is being
delivered, and have the ability to re-negotiatetéwminate) the agreement if needed. Thus,
user-financed PES are often implemented in sitoatith local monopsonies or oligopsonies.
However, as the number of ES buyers increasessdaction costs and incentives for free
riding increase as well. Moreover, when the ESmarelic goods, such as biodiversity or a
bundle of ES, then it is often difficult to identiind delimit the users, and non-excludability
implies that users have strong incentives to frée. Hence, when appropriate conditions for
user-financed PES to emerge do not hold, governmegalvement may be the only way that
PES can be implemented. Government can overcomérabeaiding problem by charging
compulsory user fees. Furthermore, government, N@Dsnternational organizations can

take an important role in facilitating a Coasiartcome by reducing transaction costs. This
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has been the case of Costa Rica PJfkogramme that provides a forum for voluntary
contributors to channel their contribution throughalready existing administrative structure
(Engel et al., 2008).

In “government-financed” PES, the buyers are a third party acting on behalsaivice
users. This is typically a government agency, builad also be an international financial
institution or conservation in the case of globateenalities. For example, the Global
Environment Facility (GEF), the UNEP, and the Forearbon Partnerships Facility (CFPF)
of the World Bank were established by the inteoral community to preserve global
benefits such as biodiversity and carbon sequestratand their financing for PES
programmes that protect global ES are considerpdyment by the users’ representative.
However, as the buyers in this case are not tleetduser of the ES, they have no first-hand
information on its value, and generally cannot obsealirectly whether it is being provided.
They also do not have a direct incentive to enshuethe programme is working efficiently,
on the contrary, they are often likely to be subjecvariety of political pressures (Engel et
al., 2008; Ferraro, 2008). Because of these facRagiola and Platais (2007) argue that such

programmes are less likely to be efficient.

Nevertheless, such programmes may be more cesttielf than user-financed ones because
of economies of scale in transaction costs or fupdnodalities. Indeed, in some cases,
governments finance PES through compulsory feesyeldao service users rather than from
general revenue. As a matter of fact, Laurans e{24l11) identified PES funded by a
voluntary grants, a fee or tax to consumers of gaaticular ES, or through the national
budget. Considering the case of the Mexico's pnogna of payment for hydrological
environmental services (PHES) that aims to presemrter supplies funded from a portion of
the revenue generated from water use fees, Engel @008) believe that PES are properly
considered to be government-financed. Indeed, P¢tii®l also be seen as user-financed; but
water users make none of the decisions in this rarome. Indeed, although many
stakeholders were consulted in the process, atiram design decision were made by the
government, and, water users were notably absent the table, and water users have any
option to withhold payments if they do not recethe water services they seeks. Thus,
according to Engel et al. this program, and othieat rely on compulsory fees should be

considered as government-financed. Moreover, djisiglh between these two financed PES

17Pagos pos Servicios Ambientales
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schemes, then, is not just who is paying the Hilg,who has the authority to make decision
about paying the bills. However, considering thsecof PES programmes financed directly
by users, and where the users are in the publiorsée.g. public sector hydroelectricity

power producers), Engel et al. argue that theylshioel considered user-financed if they rely
on their own budgets and have ultimate decisioninga&uthority over whether to enter into,

or continue participating in a PES programme. Fastance, PES programme in which a
municipal water utility such as that of PimampinoEcuador pays for watershed protection is

according to Engel et al. most appropriately comsd a user-financed PES programme.

Furthermore, an intermediate case is the case vareiGO or another agency financed by
voluntary contributions takes on the role of the Bi8/er. Examples include thiéorest
Carbon Partnership Facility (FCPFpf the World Banlk, an NGO such as thetinal
Forest Fund of Costa Rica (FONAFIMD or an environmental funds or trust fshduch as
the Sangha Tri-national Trust Fund for environmenCentral Africa (FTNSpaying for an
existence value like biodiversity conservation. Madagascar, payments have been
implemented in small watersheds by NGOs to enswedunctioning of micro hydro powers.
These are government-financed in the sense tlmtdagarty is taking the decision on how to
spend funds; but they are also somewhat like a-fusmnced programme since users’
contributions are voluntary, and, thus, users caujgrinciple withdraw future funding if they
do not feel that the agency is investing funds aeppately. Although there are good reason
highlighted to expect user-financed PES to be naffieient than government-financed ones,

there are many instances in which government-fiedRES may be the only option.

PES focused on ES providergnother critical issue concerns withVho the Sellers of
ES are”. According to Engel et al. (2008), the potentis¢lters” of an ES are those actors
who are in a position to safeguard the deliverytloé ES. Land-use practices affect
downstream water services, for example, throughr teect on filtration, evaporation,
erosion, and other processes (Figure 2.5). In géniis means that the potential sellers are

landowners or forest users located upstream ofvitershed.
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Hydrological Water —— Welfare of
effects services —— water users

Carbon Emission Carbon
Land use sequestration reductions buyers
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Figure 2. 5: Understanding ES provision in the wsited. Adapted from Pagiola and Platais (2005)

The vast majority of PES programmes are aimed atater landowners. However,
governments are also landholders, and so PES pnogga can aim, wholly or partially, at
public lands such as protected areas. Examplesdacthe Reduction of Emissions from
Deforestation and Forests Degradation (REDD+) mashaderived from the Kyoto Protocol
of the UNFCCC in developing countries, where gowents are the main services sellers
(carbon sequestration, etc), through restrictionlasfd-use for forest conservation and
sustainable forest management, or building assets as reforestation and some practices of
agroforestry or silvopastoral farming (R-PP, 20R2publique du Cameroun, 2014). In other
cases, local communities have joint property rigittsit least use and management rights to
land and may act as collective ES providers, rgigsues of intracommunity distribution of
PES (Engel et al., 2008). These include commuragnents for environmental services such
as the ones developed in the South and East regibri@dameroon by thé&entre pour
'Environnement et le Développemd@ED) with two community forests and EU-WWF in

Ngoyla Mintom with four community forests.

Whoever the sellers may be as presented in Tab|ePES seeks to take advantage of their
knowledge of the cost of ES provision and to seektbe low cost providers. As long as
participation is voluntary, ES sellers are unlikedyaccept a payment lower than their cost of
providing the ES, while conditionality ensures thay actually comply with their contracts
(Ferraro, 2008; Ajayi et al., 2012).

]



Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Table 2. 4: Potential buyers and sellers of ES

Category of actors Description and examples

Potential buyers of Environmental Services

When services are public goods or diffuse benef&sa government may step in
and act on behalf of those benefiting from the ises:

* Level of government intervention depends on treesof service provision. For
example: government payments to landowners forsr@ices of water quality
(local government), flood control (regional govemmt), or carbon sequestration
and biodiversity conservation (national government)

Corporations * When services are provided to discrete benefidapeivate PES buyers may be
willing to pay providers to ensure continuous psim.

o Thus a hydroelectric company may be willing to pagper watershed
landowners to keep their forests intact in ordemtaintain the service of
erosion control (so the lake behind the dam doésitiaip).

o Similarly, ecotourism operators may pay a local mamity to ensure
conservation of attractive biodiversity in the sumding areas.

Government bodies

0o A company engaged in land development may volugtaffset its harm to
local biodiversity by voluntarily restoring and emtting habitat elsewhere.
o Corporations may pay for services because of atgnyl requirements for
offsets.
o0 The same offsite mitigation requirement may be farea company that drains
and fills a wetland.
Consumers/ urban ® A category of consumers may wish to direct its pases toward companies and
products that act in what they view as an enviramally responsible manner.
Eco-labels and certification programs can providdorimation to guide the
i purchasing behavior of these “green consumers.”
services « If enough consumers wish to buy certified produthen suppliers and retailers
consumers) will respond to this market demand.
» Households may be willing to pay for water quaptgservation in order to reduce
the cost of the treatment of water for drinking gmse or home activities, or to
reduce the risks of diseases caused by poor waddityq

citizens/
households (water :

Nonprofits Not all buyers of services are motivated by profit:

(environmental » Conservation groups and land trusts may routin nd owners to conserve
group y

groups, biodiversity as part of their groups’ central missi

philanthropies) » Similarly, philanthropies may fund service provislén order to ensure continued

provision of an undervalued public good.
Potential providers or sellers of environmental serices

Private * In many countries, most ES are provided by privisteds. These are often
agricultural lands, including crops, grazing antlisulture. While one-to-one
exchanges between buyers and private landownerpaamsble, collective action
problems are significant. There are high transaatiosts to single negotiations and
gathering together enough sellers to achieve dfisignt level of service provision
may be difficult. This is particularly challengirfgr small scale and low-income
land owners in many rural areas (particularly inedeping countries) who face an
information constraint and may lack clear legd¢ tib the land.

» To overcome some of these problems, landowners onggnize into a private
association so they can negotiate with a singleeydetter protect their interests,
and increase the overall level of service provisfon sale. Such collective
organization also allows sellers to “bundle” diffat services together.

Public Landowners * Public bodies control large amounts of land in s@oentries, and may negotiate

for service payments.
e A community group may sell services from commundlgld land or from land
where community members have specific propertytsigisuch as grazing or

Landowners

o
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cropping).

e In some countries, the payment to public bodiessknvice provision has been
controversial. Critics argue that these lands aublig therefore they already
belong to the people. If so, then it is improperct@arge the public for services
provided by their own lands.

Mitigation * In countries with offset requirements for developimerivate parties may create

Providers mitigation banks and sell “credits.” This happemstie United States with wetlands
mitigation and in some states with endangered spdwibitat.

Certification » Those who are directly paid may not be the provifeservices. For example, in

Organizations certification systems, the certifying body is oftpaid a licensing fee by the

supplier for use of its eco-label. The certificatiindicates that the seller is
operating in a sustainable manner (e.g., shadergroaffee) and this, in turn,

signals consumers that they should buy this protatber than others that are not
labeled.

Intermediaries or brokers of environmental services

NGOs e Local NGOs often receive payments and then direttedandowners or may
facilitate such payment flows through sensitizatiamd capacity building
initiatives.

Government or * Government may use the legal instrument to mangiatate companies or other

municipalities beneficiaries to make payments to government ageras trust fund that operates

through a defined mechanism to compensate landewner

Source, Author, Adapted from Salzm&®09) and Salzmasnd Thompson (2007)

From the foregoing, although PES programmes involuaracts between consumers of ES
and the supplier of these services, the majoritghef PES is funded by governments and
involved intermediaries, such as NGO. Moreover,general, the party suppling the ES

normally holds the property rights over the envinemtal goods that provides a flow of

benefits to the demanding party in return for conga¢ion. However, the supplier of ES

could be in a situation of a common pool resodf@PR) such as watershed, governed by
communal or common property regimes. In this chaegaining between the parties involved

based on Coasian theorem is likely to lead to iefitcoutcome, if transaction costs are

reduced by government or its representation (Kesogl., 2007; Vatn, 2010). PES schemes
are designed to support the delivery of ES from P the considerations relevant for
managing CPRs sustainably could also help the deaigl the implementation of PES

schemes.

2. Common Pool Resources and PES
To explore the similarities between PES schemesC#Rs, Fisher et al. (2010) analyzed six
characteristics for successful CPR management fmawvious research and applied these to
existing PES activities. Three of CPR charact@sstocus on the resource size, the user
community, and the user-resource relationship. GRRies found that smaller resources with

18 Ecoystems are described as Common Pool Resourcesitvildard to stop people using them, and whenpgerson’s use
reduces the resource available for others. Ther@mwiental systems that provide ecosystem servmgsh as forests,
catchments or fisheries, are often CPRs.
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well-defined boundaries are easier to manage,easmaaller user groups. The same applies to
PES: PES applied to very large river catchmentsO@Dkn? and 175,000kr) and diverse
user groups spread over a large geographic arehffacalt to manage. However, suggestions
have been made that PES in this large area coutdalpeged better at a sub-catchment scale
(Fisher et al., 2010). CPR management also works wigen the users are close to the
resource, and are highly dependent upon it. For, R&#®en users are not distant from the
service provider, as it is the case for lake waienls, users can understand the benefits they
receive from the resource. The next two charadiesigxplore institutional arrangements and
interactions between these and the resource. Amgrgance arrangements for CPRs must be
clear and seen as fair by users. This suggestgactsitfor PES should be awarded
transparently, and any rules should be agreedatioddy with user communities to ensure
social acceptance. The relationship between itistital arrangements and the resource are
also important. Institutions governing PES schenesl to understand the system in question
and demonstrate to policy makers and users ofabeurce the effectiveness of the scheme
through successful monitoring. Thus, the institodiolinks between downstream water use
and upstream catchment management need to beygst&thgthened. Finally, the external
environment can also play a role in CPR managerk@ntinstance, changing global resource
demand, new technologies, and political shift chhraffect the effectiveness of both CPR
management and PES schemes.

Government (and donors) have a vital role in pramgoéquitable governance, secure tenure,
an enabling policy, legal and institutional framekyocapacity building of national PES

providers, collective institutions and transpar®®S monitoring arrangements. Early PES
experiences reveal some positive equity impaces illkproved tenure security, community
empowerment, organizational and social capital kdgweent. While PES do not essentially
favor pro-poor outcomes, experience is showing ttate-offs between environmental and
social objectives can be managed with approprietereal support. Thus PES could allow a
redefinition of property rights and lead to moréagEnt environmental managemen. This has

been noticed the case of the Costa Rica PSE proggam

3. The Coasian Approach towards PES
To date, the mainstream conceptual basis for PEiwatershed has been Coasian approach
of externality, which favors policy options based market or quasi-market bargaining,

underpinned by the allocation of property rights, dchieve socially optimal levels of

.
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environmental externalities. In the context of PE&ershed design, the Coasian approach
puts great emphasis on reducing transaction calstg€ating property rights and establishing
bargaining processes between those who own or reatte natural assets and/or their
associated services (i.e., providers of ES) andetlwveho are willing to maintain or enhance
the provision of such services through a paymeamydls of ES). However, the property rights
in this context have to do not only with land owstep but also with land use rights and the
right to commercialize services generated from nahtassets (Muradian et al., 2010). In this
light, payment reflect de facto re-definition ofoperty rights insofar as service providers
acquire contract obligations to maintain or undegtapecific land use activities and in some
cases buyers also gain right to trade the serwts dor their own commercial purposes
(carbon sequestration purposes). Furthermore, 24h0) points out that a wide variety of
PES cases depend strongly on State and commurgggement, and therefore cannot be
considered as voluntary market transactions, at ieam the buyer’s point of view. Even if
private transactions occur, sometimes the voluntandition in Wunder’'s definition is not
met. Kosoy et al. (2007) highlighted that upstrdand manager are rewarded for improving
their land use practices, but generally water uasgsnot even aware of paying higher water
fees for PES. Moreover, ES are often not fully wedi, and in particular PES tend to be
implemented without previously established cledrcausal relationship between land use
practices and the expected enhancement of thetedr§es. As a result, in many cases, the
efficiency of PES can hardly be demonstrated. Iditamh, many PES cases in developing
countries fail to meet the conditionality criterrmWunder’s definition. Usually, monitoring
tends to be restricted to checking compliance wWithpromoted land use changes, instead of
verifying changes in the actual provision of thgéded ES.

Another feature of the mainstream PES conceptugdizés its distinctive separation between
efficiency and equity considerations, which sugg#ésat PES must be considered primarily as
instruments for improving the efficiency of naturakource management and not necessarily
for alleviating poverty (Pagiola et al., 2005). i kision according to Muradian et al. (2010),
renders effects on poverty reduction as “welconasigve “side effects”, and the poor should
be target as long as their inclusion does not ingffigiency loses. Pagiola et al. (2008) note
that poorer landholders have been able to parteipa providers of ES. Examples also
include the community PES with CED and EU-WWF im@aoon, where population hold
use rights on the resource. Hence, PES in theypalena may be explained in part by the

expectation that they may become win-win mechari@nboth environmental protection and
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poverty alleviation. However, the available evideno date on participation of the poor in
PES programmes is mixed (Kareiva et al., 2006).rdfbee, practitioners will increasingly
face the challenge to link PES schemes with rueletbpment, though the approach

primarily concerned with pure efficiency goals.

4. Incomplete Information in PES: The role of Social drms, Perceptions and
Power Relations
In some circumstances as underlined Muradian e(2€110), economic incentives many
“crowd-out” local rules and social norms, affectimgfrinsic motivations’ for environmental
protection. Moreover, social capital is a critidalctor conditioning PES success, since
stakeholders mistrust may prevent attaining enwremal goals, and that economic
incentives are insufficient on their own to engeniddl participation. Vatn (2010) elaborates
further on these ideas and argues that PES schmamestute a mechanism for reconnecting
decisions about land use management across diffaotors through cooperation, and that
such a process is mediated by existing institutiasisch include property rights, legal
framework, social perceptions and values. For exempocial perceptions about the
relationship between land use and the provisionESf may be significant factors in
determining the feasibility of PES, particularlydanditions of incomplete information. Many
PES at the watershed level are based on the coonahtvisdom that there is a positive
relationship between forest cover and water quarditd quality, a shared belief that
sometimes is not supported by hydrological evide(i¢esoy et al., 2007). Very often,
practitioners base their decisions on assumptibosatahe relationship between the promoted
land-use, the impact on the provision of ES andlfinthe induced changed in welfare.
However, this is not necessarily seen as a desmnbdick, but as a “precautionary” strategy

to deal with uncertainty and incomplete information

The role of the intermediary is also key in undanging the performance of PES. Both Vatn
(2010), and Kosoy and Corbera (2010) suggest thtrmediaries often become the
“dominant agent”, who define the services to bddth set the conditions among buyers and
sellers, and largely influence the price of thehexge. However, although these author have
tried to analyze the power of intermediary ageotgitot the transfer of resources between
buyers and providers, this important subject hasyeb been sufficiently addressed in the

literature (see also Muradian et al., 2010).
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2.3.1.3 Effectiveness and Efficiency of PES

According to Arriagada and Perrings (2009), the@fteness of PES in meeting conservation
goals is, still nonetheless not well understoodebd, an important feature of these incentive
systems generally is that since they are volunteir outcomes are products of the private
decisions of landholders, as the agency designsstheme and offers to the landholder,
which decide whether to participate or not. As imy a&economic problem, the agency

influences but does not completely control progatcomes (Siikamaki and Layton, 2006).

An important issue in PES concern the extent tactwi#ES programs are able to meet their
objectives, i.e., the extent to which the programmades sure that ES “bought” constitute an
improvement over the “business as usual’ scenaaddijonality), ensures that any

mechanism exists which aimed at ensuring bene@y®id the duration of the programmes,
and at ensuring that environmental damages ardraigferred to other areas or locations

(leakage).

Various types of inefficiency that a PES programmight experience have be identified by
Engel et al. (2008). The first two are relateddoial inefficiency and concern with either the
failure to adopt practices whose social benefitseed their costs, or in the adoption of
practices whose benefits are smaller than thetscéis both cases, social welfare is reduced
over what it might have been. However, to thesda@st judging in practice whether these
problems are experienced is frequently not posséslevaluing ES in monetary terms is often
very difficult or costly. Thus, the type and sizepayments provided by a PES programme
affect the likelihood of these social inefficienayising. Costa Rica’'s PSA programme, for
example, offers a relatively low, undifferentiateshd mostly un-targeted payment (Pagiola,
2008). Thus it will only tend to attract particigganvhose opportunity cost is low, or negative.
Therefore, in such case, the socially-desirabld-lage practices are not adopted because the
payment offered is insufficient. The relatively Igpgyments mean, however, the adoption of
socially inefficient land uses is unlikely to ocaur a significant scale. The third inefficiency
concerns with paying for adoption of practices thatld have been adopted anyway, known

as “lack of additionality” or “money for nothingFérraro and Pattanayak, 2006).

1. Additionality Criterion
Additionality is the measure of outcomes in relatim what would have occurred in the
absence of intervention (Engel and Palmer, 20083k lof additionality concerns with paying

for adopting practices that would have been adoptede absence of payment. Therefore, it
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is not problem of social inefficiency since thegirees adopted are in fact socially efficiént
Rather, it is a problem of financial efficiency, i is generating less ES per dollar spent for
example than if the problem was avoided. The keyatteristic of PES deals is that the focus
is on maintaining a flow of a specified ES sucltlasn water, biodiversity habitat, or carbon
sequestration capabilities, in exchange for somgthf economic value. The critical, defining
factor of what constitutes a PES transaction, hawnesg not just that money changes hands
and an ES is either delivered or maintained. Ratiher key is that the payment causes the
benefit to occur where it would not have otherwisbat is, the service is “additional” to
“business as usual,” or at the very least, theisemwan be quantified and tied to the payment.

Figure 2.6 below shown an additionality for a caripooject’.

Project
Scenario*®
= Additional carbon
§ removed from
5 atmosphere
2 Baseline
S Scenario*
Time

Figure 2. 6: Additionality in carbon stock enhanestproject

In order to ensure that the ES is indeed maintatasdbuyers expect for their money- the
transactions require regular and independent eatifin of sellers’ actions and their impact
on the resources. Therefore, sellers must: maimaenhance specific ecological structures
and functions beyond what would have happened enatisence of payment, and remain
accountable to independent verifiers (if a buyeunes) to ensure that the “service” being
paid for is indeed being delivered (Forest Trenflee Katoomba and UNEP, 2008)..
Furthermore, PES deals should ensure that envinot@ingamages are not transferred to other

areas or locations (leakage).

191t can result in social inefficiency, however,dases where funds for PES are limited: paymentanto uses that would
have been adopted anyway reduce funds availalieltce socially-efficient land-use change elsewhirie also inefficient
in that the transaction costs involved are ‘wastB&S programs that offer low, undifferentiated] am-targeted payments
are particularly likely to experience this problem.

20 Net carbon stock changes from project activiBaseline minus project emissions
Net change in non-CO2 GHG emissions with the prejdemissions without the project minus emissions whth project
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2. Leakage or moral hazard problem in PES
Leakage or spillage refers to the intentional ointemtional displacement of activities
damaging ES provision to areas outside the geograpione of PES intervention once the
contract is concluded (Robertson and Wunder, 2@¥gel et al., 2008). This issue of
leakage, known as moral hazard in information Ectinose have been analyzed in market of
Lemons, labor Market and insurance (Akerlof, 198pence, 1974; Shapiro and Stiglitz,
1984). If leakage occurs, the environmental bemefibtained from PES may be
overestimated. Leakage may occur directly, for gdamif landholders protecting forest
under PES shift destructive activities to otheestrareas. It may also occur more indirectly
through market mechanisms. For example, land eneoit in PES for forest conservation
may lead to increased prices of forest productsagmicultural crops, thus encouraging
extractive activities or agricultural conversiondther forest areas. Furthermore, PES deals
should ensure that any mechanism exists which aiemsuring benefits beyond the duration

of the programmes (Permanence).

3. Permanence Criterion
Permanence refers to the ability of PES to achieng-term improvements in ES provision,
including beyond the period of the payment propkemvpayment horizons are finite. Critics
of PES have stressed that permanence may be hihbgrehanges in external conditions
(e.g., increases in market prices of agriculturapacompeting with forest conservation) or by
lack of long-run funding for PES (e.g., due to lied project durations). Pagiola and Platais
(2007) note, however, that one of the attractidnBES is precisely that it should be able to
adapt to changing conditions. As long as partiagmais voluntary for both buyers and sellers,
both have the option to walk away at any pointafditions change. What may seem as the
essence of impermanence, however, is the meandioh wermanence is assured: by giving
both parties the ability to require that contrdmtsre-negotiated to accommodate for the new
conditions. However, if the conditions change saimthat there is no longer room for a new
deal between ES buyers and sellers, then it isabytdesirable that the programme stops
working, as continuing would be socially inefficieMore generally, the basic logic of PES
of compensating ES providers for the externalitiesy generate means that it is not very
useful to talk of permanence after payments endrettcannot be any expectation of
permanence in the absence of payment. This makepdimanence of benefits of a PES
programme dependent on the continued flow of fimapd.ack of long-run funding may be a

problem in government-financed PES programmes, evhending is subject to project
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durations or policy cycles; it is less likely to e issue in user-financed ones, as long as the

programmes are delivering the ES that the userpayiag for (Engel et al., 2008).

4. The role of targeting or Screening
The role of targeting concerns the selection ofrihmber of participants or sites in a PES
scheme. When the number of applications to padieipn the PES programme exceeds
available financing, service buyers can use tamgeto select among applicant sites to
maximize the programme’s financial efficiency (Rertet al., 2003; Alix-Garcia et al., 2005;
Engel et al., 2008). Targeting approached for amas®n programmes may be based on
benefit or cost considerations, or a combinationboth (Babcok et al., 1997Benefit
targetingof PES would be based on actual ES (and possiblig@ements of side objectives)
delivered by a given site. Targeting could alsdased on threats and hence the likelihood of
additionality. By explicitly considering both ESvids and additionality in selecting among
PES applicants, the real benefits of the prograrmamebe enhanced (Engel et al., 20@3)st
targetingis related to making payments flexible. Fixed pawis give high production rents
to landowners with low costs of ES provision, whhese with high costs of ES provision are
likely to not participate in the programfeThus, flexible payments equal to (or just above)
the individual costs of ES provision would allowdar areas to be included in a PES scheme
for a given budget. However according to Engelle(2908), the challenge in cost targeting
lies in estimating site-specific costs of ES prans particularly opportunity costs in light of
the information asymmetries. Moreover, there isdniee targeting instrument that combines
benefit, additionality, and cost considerations (Ather et al., 2008). In practice, the benefits
from improved targeting are compared to the traimsacosts associated with factors such as

additional data needs and changes in administrptiveedures (Engel et al., 2008).

5. Information Asymmetries Analysis in PES
PES generally have two common features. First @@y voluntary. Second, participation
involves a contract between the “conservation dgeaiid the “landowneffHere,
“landowners” denotes any entity that is in the gmsi (de jure or de facto) to supply ES
through its influence on the ecosystem or watersiwbde “conservation agent” denotes any
entity that wishes to encourage landowners to supglThe landowner agrees to manage an

ecosystem according to agreed-upon rules and eevpayment (in cash or in kind)

2! However, when there are multiple potential prodsic# a benefit like carbon sequestration withed#ht marginal costs
which are not observable by the service buyerggb@sed mechanisms on which PES is based are tidkbly more efficient
than quantities based mechanisms. Indeed, pri@baschanisms screen out the high cost produceck whcourage them
to produce less and low cost units to produce r(f@agiola et al., 2005).
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conditional on compliance with the contract. HoweVveES contractual relationship are
subject to asymmetric information between landowner ecosystem managers and
conservation agent or agency. Indeed, asymmetiocnmation refers to a situation in which
different agents possess different information, avhieads to inefficient outcomes arising
from strategic opportunities (Jehle and Reny, 2Q429). Information asymmetries can then
limit the effectiveness of PES schemes and make tepensive to implement. There is a
well- developed literature in “contracts theoryéatiprovide abundant insights into the design
of PES contracts (Hart and Holmstrém, 1987; Wikiam, 1975; Laffont and Martimort,
2001; Bolton and Dewatripont, 2005). There are tmportant information asymmetries in
the design of contracts: adverse selection or mébion hidden (pre-contractual private
information) and moral hazard or hidden action (jmostractual information asymmetries)
(Hart and Holmstrém, 1987).

Hidden action (moral hazard) arises after a cohtnas been negotiated. The conservation
agent may find monitoring contract compliance gosthd thus will be unwilling to verify
compliance with certainty (Ferraro, 2008). Thus tandowner has an incentive to avoid
fulfilling his or her contract responsibilities,rfexample by displacing activities damaging ES
provision to areas outside the geographical zon®ES intervention. Agri-environmental
payment schemes have experienced the issue ofrh@ten (Fraser, 2002; Hart, 2005).
Moreover, this concern have been underlined witspeet to payment for carbon
sequestration or REDD+, which is symptomatic of gle@eral difficulty of establishing such
international payment schemes (Barbier, 2011). E®B+ primarily focused on one global
ES which is the protection of forests for carbormgusstration, Karsenty (2008) and
Kindermann et al. (2008) argued that monitoring @edfying changes in deforestation rates
in developing countries and their impacts on cambminssions could increase substantially the
transaction costs of implementing a REDD+ schemeaoglobal scale. Thus, the high
opportunity costs faced by many developing coustmeostly in Africa from losses in
foregone agricultural and timber benefits as ndtidagelsen (2010), uncertainty over future
demand for carbon credits, the feasibility of Idegn donor financial assistance and the
possibility of a short-lived REDD+ mechanism (Plselpt al., 2011), could lead these
countries to shift unsustainable practices intogmmat lands, thereby, increasing the issue of
leakage. However, in government-financed PES imptdged by NGO, a leakage mitigation

strategy based around participatory consultatiarsiglly developed.
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» Hidden Information or Adverse Selection
In contrast to hidden action, hidden informatiodv@se selection) arises when negotiating
the contract. Landowners have better informatioantlthe conservation agent about the
opportunity costs of supplying ES. Thus, landowrtens secure higher payments by claiming
their costs are higher than they are. More pregis@hdowners use their private information
as a source of market power to extrmébrmational rentsfrom conservation agents. These
rents are payments above the minimum payment regessinduce landowner participation
in the PES programme (Ferraro, 2008). When congservagents pay informational rents,
they obtain fewer ES per dollar spent for instath@ they could obtain in a world in which
opportunity costs of supplying ES are observabhasT] according to Ferraro (2008) society
benefits more if the payments just compensateahddwners’ opportunity costs of contract

compliance.

An example of situation of hidden information in ¥ illustrated by Ferraro (2008) with a
conservation agent interested in contracting vatidbwners for habitat quality, h, which can
be represented by numbers ranging from 0 (completehverted) to 100 (pristine). The
participation is voluntary and thus contract payteemust at least cover the landowner's
opportunity costs (in the theoretical jargon, tparticipation constraints” are satisfied). There
are two types of landowners: those with high-oppaty costs (H) and those with low
opportunity costs (L). A type H landowner has tlstdunction 2f and a type L landowner
has the cost function 2h. The conservation agentldvdike to contract with type L
landowners first, and only contract with type Hdawners if the agent's demand for habitat
guality was not satisfied by type L landowners. lihdowners, however, would like to be
paid as if they were type H landowners. But, ipadfic parcel of land is considered and it is
assumed that the conservation agent wishes to ambnwith a landowner to keep the
landowner's habitat pristine for example at h=10a perfect information world, the agent
would offer $200 if the landowner were type L aDPO0O0 if the landowner were type H.
However, if the conservation agent could not deteemf a landowner is H or L, all
landowners would claim they were type H in orderdoeive the larger payment of $20,000.
Thus, from foregoing example, as long as thereulsstantial heterogeneity in opportunity
costs of supplying ES, hidden information will berablem. Reducing informational rents to
landowners may have implications for other goakoasted with PES. Policy mechanisms
that reduce these informational rents have beessifiled into three categories (Ferraro,
2008).
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1) Gathering more information on landowners in the fom of “costly-to-fake”
signals.

Collecting information on ¢ostly to fake”signals refers to gather information on observable
landowner attributes that are correlated with oppoty cost and use these attributes to
establish contract prices. With this informatiomeocan create eligibility requirements for
receiving a given contract type and price. Thisrapph seems to be the simplest one and is
common is U.S. agri-environmental schemes wheretegoscontract prices differ
geographically to reflect regional differences pportunity costs (Ferraro, 2008). Soil type,
distance to roads and markets, forest type andssdevalue are other examples of attributes
that are often correlated with opportunity costd,amportantly, are impossible or costly for
landowners to fake or falsify. Economic models gfieultural returns based on observable
characteristics help categorizing cost types (Naidod Adamowicz, 2006 cited in Ferraro,
2008). Regional and local intermediaries with bettdormation about field conditions can

facilitate the designation and collection of inf@tion on these attributes.

2) Relying on Screening Contracts (self-selection meahism)

An alternative approach to gather on landowner azttaristics is to induce landowners to
reveal their “type” by offering a contract for eadh the different types of landowners
believed to exist. Contracts are designed so @h&ndowner could never be better off
choosing the contract intended for another typenstiering the numerical example from the
box above with type H and type L landowners, thgeesal insight is that two types of
contracts should be offered: a high output conti@ctype L and low output contract for type
H landowners. In addition to the requirement of ading payments to at least cover all
landowners costs, the contract design puts rastigton the payments so that landowners
pick the contract intended for their type, this satisfy the incentive compatibility
constraint” as argued Ferraro (2008). This is underlined bgidPa et al.(2005), where
beginning with the work of Weitzman (1974), founlkdat one of the cases Weitzman
examined is particularly relevant to PES, notabhewthere are multiple potential producers
of a benefit (e.g., carbon sequestration) withedéht marginal costs which are not observable
by the service buyer. Pagiola et al. conclude efdfficiency of price-based mechanisms over
guantity-based mechanisms, as they screen outighechst producers, encouraging them to

produce less and low cost units to produce more.
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However, to encourage type L landowners to revesir type, the conservation agent must
compensate them at a level above their opportwasts, resulting in “overcompensation”.
This overcompensation is then a rent from the peivaformation held by the low cost
landowners. Thus, through the use of screeningacist the conservation agent has reduced
the informational rents paid to the low cost landevs, but has not eliminated them. This
results in a “second-best” rather than a “firsttbesitcome. Moreover, despite the appeal of
screening contracts, their design in the field @& straightforward. Designing a menu of
contracts that satisfy the participation and ineentompatibility constraints and maximize
the conservation agent’s objective function requikmowledge about the distribution of
landowner types and sophisticated calculations dnyservation practitioners. In addition,
Bolton and Dewatripont (2005) state “more oftemthat, research articles in contract theory

are hard to penetrate even for a well-trained néade

3) Harnessing competitive forces through procurementactions.

Procurement of goods and services for which treee no well-established markets is
commonly performed using auctions (Ferraro, 2008his has been analyzed in
microeconomics theory where the sellers does na¢ parfect knowledge of market demand,
but only statistical information. Only the buyeheselves know precisely how much of the
good they are willing to pay at a particular prid@. overcome this issue, researchers have
used tools from the theory ofiechanism desig@dehle and Reny, 2011 p.427-484). Certain
types of auctions have this property, in which iest bidding strategy is to bid one’s true
value for an object as given the definition of tike the Incentive-Compatible direct selling
mechanismgVickrey, 1961). With PES contracts, an auctioraliocate contracts creates a
temporary market where one otherwise does not.eXiBES contract procurement auction is
a process through which a buyer of ES invites Iftdaders) from supplies of ES for a
specified contract and then buys the contracts thighlowest bids. The competition created
gives participants an incentive to reveal theivgte information about the lowest payment
that would make them willing to accept an ES cartt(Rerraro, 2008), and reduces incentive
for sellers to inflate their contract prices. Instllype of “reverse auction” or procurement
auction, only the lowest bidders receive contrdégayi et al., 2012). In some auctions,
bidders can only bid oncsi(nultaneous whereas in others they can bid more than one tim
(sequentigl. Moreover, in some auctions, bidders can sea®thas when making their own
bids ©pen bid, or the bidders each make their bids without kingwvhat other bidders are

choosing ¢ealed bij)l Payments for winning bidders can be based oir then bids

>
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(discriminative-price auctionor on a rejected bidugiform-price auction, which often used
the lowest rejected bid to set the pji¢eee Ferraro, 2008). The buyer may wish to buy a
given number of contracts or service quantity, rhaye a maximum reservation price per
contract, or may have a fixed budget. These bugebates may be common knowledge or
only known by the buyer. Each combination of auttadtributes can give rise to different
bidding behavior (Ferraro, 2008).

Unlike screening contracts, auctions do not reqthie conservation agent to specify the
distribution of landowner types. Landowners reviadir distribution through their bids.
Auctions theoretically reduce informational rentshwfewer distortions to the supply of ES
and use competitive bidding to reduce the attraoigs of low-cost landowners claiming to
be high-cost. Auctions also have the advantageewdaling to the conservation agent any
changes in the cost distribution over time, whishuseful when contracts are periodically
purchased or renewed. As a matter of fact, withenecommonly usethke-it or leave-iprices

in conservation initiatives, such changes can dmdyinferred indirectly by excess supply,
implying that the price is too low, or excess deth&r contracts, implying the price is too
high. Auction mechanism is also used as reseanih to make ex ante estimates or to reveal
costly-to-fake associated with cost types (Ferr2fi)8). However, auctions require a large
pool of bidders to induce competitive pressures @mdeduce incentives to collude or
otherwise behave strategically. Thus, how manyig@pants constitute a “large” pool will
depend on local conditions and the auction enviemmThough an auction offers an
approach to efficiently allocating contracts amdemst-costs landholders, which can improve
the overall cost-effectiveness, experiences witttians in developing country settings are
limited (Ajayi et al., 2012; Ferraro, 2008 ), arek ttwo dominant forms of price setting for

PES contracts are bilateral bargaining and pogted(fixed take-it or leave-it prices).

2.3.1.4 Voluntary PES: Current Markets and Transacions Types

What emerges is a picture of a market that suppondreds of projects globally, from
capturing methane from landfill, replanting foredts distributing cleaner-burning cook
stoves. Many of these projects provide additiomaldiits, including job creation, biodiversity
conservation, watershed protection, and climatenghaadaptation; and target benefits to
vulnerable groups including indigenous people. Havethe focus here is on voluntary

carbon market state and state of watershed payments

-
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1. Voluntary market state for climate regulation and arbon sequestration

Voluntary markets for carbon offsetting enable camips gaining an advantage by piloting
new ways to reduce and price carbon. Under then(levelopment Mechanism (CDM) of

the Kyoto Protocol of the UNFCCC, credits from wities that avoid carbon emissions such
as avoided deforestation in the tropics are notsidened. All forestry deal entering the

regulated carbon market relate to reforestation affatestation as defined by CDM, which

traded around 1,266million tonnes of carbon dioxddeivalent (MtCO2e) and US$20 billion

worth of carbon credits in 2009. The largest fortnadling platform for the voluntary market

is the United States-based Chicago Climate Exch@@@X), where was transacted in 2009,
41.4 MtCO2e representing almost half the voluntaarket in the form of Carbon Financial

Instruments (CFlIs). The other half was traded enaver-the-counter (OTC) market, between
individual buyers and sellers (either directly braugh brokers and retailers) (Herbert et al.
2010).

The voluntary carbon market allows not only investits in “green” renewable energy, but
also in a range of land-use options that sequestéoon, including sustainable forest
management (SFM) and agroforestry. In 2014, valyntlemand for carbon offsets grew
14% to 87MtCO2e transacted, at an average prick8@/tonne, but this volume represents
only a fraction of 1% of total global emissions2014. In 2015, the volume transacted
increased over 2014 by 10% to 84.1MtCO2e. Howeata) market value fell 7% to $278M

due to the average price dropping of 14% to $XB&ocompared to 2014 (table 2.5). This
demand for real, verifiable results is increasingéflected in bilateral government to
government climate finance (as public agencies segks to demonstrate tangible climate

contributions ahead of the UN climate negotiationBaris).

Table 2. 5: Voluntary carbon market average pracebvalues

2005 2006 | 2007 @ 2008 | 2009 2010 2011 2012 2013 | 2014 | 2015

Average 4.1 4.1 4.1 6.1 7.3 6.5 6.0 6.2 5.9 4.9 3.8 3.3
Price($/ton
ne CO2e)
Value? $301 | $48 | $111 | $359 | $790 | $485 | $444 | $602 | $530 | $339 | $298 | $278
M M M M M M M M M M M M
Source, author from Ecosytem Marketplace’s refort2014 and 2015

IThe first Ecosystem Marketplace report was pubtishe2007, but the data collection encompassesywéor to that date;
2 the value (volume weighted average price) exclulesREDD Early Movers (REM) agreement which usedb#ofine
proxy and that the average price is $4.0/tonne CO2e

E
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A few countries have received the most voluntampea finance over the yedfsand the
cumulative volume of offsets issued across the fogjor voluntary standards in 201thg
Verified Carbon Standard (VCS), the Gold Stand&&), American Carbon registry (ACR),
and the Climate Action Reserve (CARas reached 301MtCO2e over the last decade, with
119MtCO2e retired.

* Voluntary carbon market state in Africa
Historically, fewer than 3% of offsets developedlenthe CDM were sourced from Africa,
and voluntary project development, too, has lagggund that of other regions. According to
Ecosystem Marketplace report of 2014, voluntary dosy have spent a cumulative
US$253million on African-based offsets over thetmhiecade, corresponding to about half of
the cumulative value attributed to Latin AmericamdaAsia respectively. However, total

offsets transacted have steadily risen over thesyea

Demand for forest carbon in Africavoluntary buyers have shown steady interest in
supporting avoided deforestation, cook-stoves, atieér pro-poor project types in Africa.
Project developers committed to the region are mx@ating with new methodologies with
large potential on the continent, such as avoidew/ersion of grasslands and blue carbon
methodologies for mangroves. Buyers have contraetedtal of 45.1MtCO2e from the
continent, of which 54% was transacted in the thste years alone. Demand for African-
based offsets reached 6.7 MtCO2e in 2014 with aeepices of $5.7 per tonne, tracking
above the global average. In 2015, African offsdés remained stable at 6.7MtCO2e, just
slightly less than 2014’s volume. The majority oblume originated from forestry or
cookstoves projects as buyers sought to suppodsemns reductions that contributed to low
deforestation and sustainable development of thérent. Though average prices decreased
9% to $5.2/tonne, buyers paid more for African effsthan from any other region except
Oceania, for a total of $34.7M. Buyers (end-usersetailers) often contracted directly with
project developers and 54% of Africa’s 2015 offsahsactions represented primary market
demand while the remaining 46% of tones were relsplsecondary market actors.

22 The United States which never ratified the Kyotot®col, cumulatively transacted the largest volui8é MtCO2e worth
$656M, of any at the highest price of single coun®ther countries home to the most voluntary af&sgply locations are
Brazil (39.5MtCO2e worth $233M); Turkey (31.7 MtCO2enihh $207M); India with $205M; Kenya with $154M; @hA
with $153M; Cambodia (4.3MtCO2e worth $40M); the ematic Republic of Congo (4.6MtCO2e worth $20.8M)adda
(2.5MtCO2e worth $17M); Ghana ($11M); Mozambique.28¥) and Indonesia (4.6MtCO2e). None of these coestriave
implemented national carbon pricing regimes, andlevbdS buyers transact international offsets toimaitéd extend,
European buyers have traditionally transacted thjenity of these assets.

i
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Supply of Forest Carbon in Afric&8uppliers reported transactions from 21 differefrican
countries in 2014. Kenya-based projects led the, waypnsacting 3.1 MtCO2e in 2014 and
accounting for nearly half of the continent’s vokimver time (18.7MtCO2e). Historical
projects development has also been strong in theodoemtic Republic of Congo (DRC)
(4.6MtCO2e), Uganda (2.5MtC0O2e), Ghana (1.6MtCO2ey] Mozambique (1.0MtCO2e).
In 2015, Kenya remained the primary source of téfsesupplying 3.1MtCO2e from
cookstoves and forestry projects. Neighboring Ugaiaflowed at 1.5MtCO2e, with Zambia,
Madagascar, and Malawi also recording at least ethteansactions from separate
organizations. South Africa plans to enact a catlaann 2017 that would allow compliance
entities to offset up to 10% of their regulated sstons. Table 2.6 below shows the overall
volume, value and the average price supplied @@il5, along with project categories and
standards. The main African carbon offset supplikas respond to Ecosystem Marketplace

are reported in appendix.

Table 2. 6: African voluntary carbon market unttl®

All time until 38MtCO2e $253M $6.6
2014
2014 7MtCO2e $93M $5.8
2015 6.7MtCO2e $34.7M $5.2
Forestry and Land Use Household Device or Efficient and Fuel Switching
Service
46% 44% 4%
Gold Standard VCS VCS+CCB
39% 30% 22%

Source, Author from Ecosystem Marketplace’s repfmt2014 and 2015.

Although some African countries have made effosténtegrate the Ecosystem Marketplace
and are performing, Cameroon is still not “visibt#é&spite the rich potential of natural forest
ecosystems of the country, and some pilot projetshave been implemented. However, the
Paris Agreement during the COP21 of the UNFCCCilsettone for ambition, cooperation
and action at all scales for forest carbon in Afriand in Cameroon in particular. The COP21
reaffirms the goal of limiting global temperatureiease below 2 degrees Celsius, establishes
binding commitments by all parties to make “natibnaetermined contributions”, and to
pursue domestic measures aimed at achieving theencdnclusions also reaffirm the binding
obligations of developed countries under the UNFGGGupport the efforts of developing




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

countries, while for the first time encouraging waiary contributions by developing
countries too. The Paris agreement set the decdadionobilizing US$100 billion a year in
support by 2020 through 2025, with a new, higheal go be set for the period after 2025.
Thus, unlike the CDM, a market-based mechanism mnde Paris Agreement could
potentially include any country and transfers cdidd/ in any direction. This is very relevant
for the country, which are seen REDD+ as a toolsigstainable development (R-PP, 2012),
and has ratified the Paris Agreement with the camemt to reduce its emissions at 30% by
2025. Moreover, in its fifth report to the convemtion biodiversity, the country committed to
implement a national PES programme for biodiversidpservation by 2020, and to impute

them into the national budget.

2. State of Watershed Payments

Ecosystem Marketplace through the Investments ineWhed Services (IWS) generally
focuses on two leading instrument for watershedegtmn: Payment for Watershed Services
(PWS) and Water Quality Trading (WQT). However, W&E developed to meet traditional
CAC water quality standards, where water qualitglg@re met by trading pollutant reduction
credits between states, regional and local aceWgS include both bilateral and collective
action fund mechanisms (such as water trust fumi)nig buyers and sellers of watershed
services at the local, regional and national sCEhese agreement are then usually voluntary
although in some cases a regulatory driver is ptes@d they constitute the largest group of
watershed investment projects tracked on the maaket also the most diverse: significant
variation is size, transaction activity, and projesophistication (Ecosystem Market and
Finance, 2015). Most PWS schemes rely on natureerwatfrastructure or “green
infrastructures” to keep water sources clean aré, $acluding forest as green infiltration
galleries (Germany), to mussel (mollusk) beds lterfinitrate pollution instead of treatment
plant (Sweden), to wetland restoration at watetftondeal with storm events (New York
City). Other practices on the marketplace includecaltural best management practices,
afforestation/reforestation or improved forest ngamaent (Ecosystem Marketplace “State of

watershed payment”, 2012).

In terms of environmental outcomes, these paymdrage translated into efforts to
rehabilitate and protect nearly 117 million hecsagéobally in 2011. However, not all these

programmes measure success in terms of land, stsoereturned 130,000 megaliters of
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water to rivers and aquifers and more than 4.6ionilimegaliters in 2012. Thanks to
watershed investment programs, 3.4 million pounflsnibdogen and 97,000 pounds of
phosphorus were kept out of the global waterway2Ghl, where they would have led to
algal blooms and oxygen-starved “dead zones” (Btetal., 2013). All the PWS do not take
the form of cash payments, watershed services gedvare being compensated “in-kind” in
the form of technical training, agricultural input®mmunity economic development, or even
tenure security. But according to Bennett et al1@3), survey respondents where possible
estimate the value of in-kind payments to be inethdn aggregate transaction figures.
Transactions totaled US$8.17 billion in 2011, atabglly IWS have steadily increased since
monitoring began in 2008. Market saw a bounce ih22@vhere China represents the lion’s
share of reported payments as the country hasasedefunding for “eco-compensation”
mechanisms, i.e., the compensation for ecologestoration and protectiéh The Chinese
economic muscle has offset falling investmentscil@gical infrastructure in North and Latin
America, traditionally global leaders in fundingtershed protection (Bennett et al., 2013). In
addition, the market has tracked growing intereststacking” and “bundling” payments for
multiple ES, not just in the United States, bubadls Indonesia, Vietnam, Tanzania, Kenya,
and Colombia. “Bundling” refers to a payment thet¢agnizes multiple ES delivered by an
intervention, including habitat for imperiled spesi carbon sequestration, or landscape
beauty, while “stacked” payments not only recognizeltiple services, but offer distinct

revenue streams for each.

Globally, watershed services payments in 2013 tmeen estimated at US$690million, with
most programmes on the smaller side (median laed protected is 2,000ha) and active at
the sub-state/provincial scale (involving two orrexonunicipalities). The network of water
trust funds connected through the Latin AmericantaV&unds Partnership is an exception
that share financing models and project design ey and is not seen to reinvent the wheel
in project development as others. Moreover, theagewfunds, which draw on a mix of
funding streams to capitalize a fund, generally aggal in trust, to invest in conservation and
restoration projects, are the fastest growing madelatin American today. Eight funds
existed in 2008 and at least seven were launch 20d2. US$ 27 million partnership
between The Nature Conservancy, the FEMSA Foundathe Inter-American Development

23 The equivalent of enough water to nearly fill Lakiehigan.
24 Water insecurity poses probably the single biggest to the country’s continued economic growthllag, and the
government has clearly decided that its ecologimadstments will pay off
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Bank, and the GEF aimed to have 32 funds capithlaz®oss Latin America in 2015. These
funds offer sustainable financing, long-term statdér engagement, and flexibility to select
projects at a landscape scale (Ecosystem MarkefEimadice, 2015; Bennett et al., 2013).

Considering the payer type (beneficiary, polluter, public good payer), payments are
overwhelmingly initiated by public good payers ligevernments and NGOs (Figure 2.6a).
The trend is dominated by Chinese’ massive spenftinggeco-compensatiofpublic good
payer share with China is 97% in 2011 followed lendficiary pays with 3%, while without
China, beneficiary pays gets the great share of G6%6wed by public good payer with
31%). Private buyer are typically companies with cleaempional and reputational risks
related to water: the Coca-Cola Company, Nestlé aA8Miller to date have been the
“largest buyers”. Though this segment remains timgh only US$0.3 million transacted in
2013, buyers considered current projects as aialifftroof of concept”. Yet, the Coca-Cola
Company and its partner bottling companies stoddiro2012-2013, and are involved in at
least 20 watershed service programmes around thid)wdhe payment by household water
users are mostly experienced in the Southeast Asiainstance, in the Branta watershed a
guasi-compensation mechanism works, where houseteigand through the community
water buyers association (HIPPAM) represents 25%heftotal payment (Bennett et al.,
2013). In Africa, projects have emerged in somentes like Ghana (Pra and Kakum River
Basins), Kenya (Lake Naivasha), Gabon (Mbé watelsh&ambia (Water Futures
Partnership), Malawi (Shire River Basin), Guinea &outh Africa. Table 2.7 gives a
summary details of IWS in Africa until 2012.

Table 2. 7: Summary details of Investments in W&tted Services (IWS) in Africa

Active programmes 6 in total
Programmes in development 10 in total

Value of transactions in 2011 US$109.3million
Value of transactions 1995-2011 US$864.7million
Hectares managed for watershed services in 2011 J11%2ectares
Hectares managed for watershed services 1995-2011 .3 million hectares

Source: Ecosystem Marketplace 2012

Looking at the supply side, a range of “sellersisgxwhile private landholders (often
agricultural producers and forestland holders) iooit to be the most prominent “sellers”
(figure 2.7b). On both the payer and provider sjoticipation is still largely voluntary.

However, according to Bennett et al. (2013) thereshaf participants driven by policy
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frameworks is growing, suggesting that compensafmmwatershed services is gaining

popularity as a carrot to accompany regulatorymato

Global Demand for IWS by Global Supply of IWS by Sector
Sector
Private
landowners

1% Federal Business/Industry
‘ State/Province e \‘ Academic

11% 11%
Country * 47% Civil/[NGO
21%
5% ’ Municipality 7%/ = Communally-held
£
= Pri 5% 9% ederal
25% 6% Private o 79 .
S5 = State/Province
CivillNGO 1%
= Country
= Academic
= Municipal
Figure 2.7a Figure 2.7b

Figure 2.7: Global demand and supply of InvestmentWatershed Services, from Ecosystem
Marketplace 2012

Today, PWS is a widely used policy tool for consdion, an instrument for facilitating
transition to a green economy through a blue ecomamd from this perspective, PES is seen
as win-win solution to environmental degradation @overty (Rodriguez de Francisco and
Boelens, 2014). At the national level in Cameroibrere is no clear policy framework for
PWS initiatives. Currently no legal framework ditgsupports the establishment of payment
schemes and the engagement of stakeholders in B% $heme is of fundamental
importance. However, the land tenure laws, foresnys and other environmental laws
contain provisions that relate to PES and whicluerfce the need to carry out PES schemes
mostly dealing with the conservation, preservatimia sustainable use of natural resources,

including watersheds.
2.4 Watershed Management and PES Framework in Cameroon

The subsection presents first the management oivétiershed in the country. This will be
follow by the framework (Laws, institutions amoniers) of the payments for environmental

services mechanisms

&
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2.4.1 Watershed Management in Cameroon

Watershed or water resources management repreaengjor challenge for the socio-
economic and sustainable development in Camerdoooricerns the vital human needs,
economic activities, protection of the ecosystentthe environment as well as land use and
public health. Since water resources are complax;tlaat water is a dynamic natural resource
whose supply is heterogeneous with different chalsjdiological and ecological attributes,
steps have been taken in managing water resouncdseicountry. This accounts for the
different sources of contaminations which may lessified either as point sources or non-
point sources. An important step has been takem thé adoption of Law No. 98/005 of 14
April 1998 on the Water Regime in Cameroon, whictiraduces a new regulatory

environment.

2.4.1.1 Legal and Institutional Framework Governing Watersheds Management in
Cameroon

The legal framework for water in Cameroon seembeaharacterized by a very protective
normative framework and a rigorously supervisedrafieg system. Law No. 98/005 of 14
April 1998 on the water regime fixes on the frameéwof the respect of environmental
management principles and protection of public thedhe general legal framework of the
water regime. This law makes water a good of natiberitage of which the State ensures the
protection and management, and facilitates acceal. tYet, the State may transfer all or part
of its powers to regional and local authoritiesu3halthough water appears to be a common
resource, its management is under the state owpeilte merit of this framework is also to
establish a typology of water in terms of surfacges, groundwater, spring water and mineral
water.This merit is explained that although surfa@der and groundwater are, in practical
sense, distinct water supplies, potential threatsrte, can have implications for the other
because of the hydrological cycle that connectsthidoreover, this classification has an
effect on the regime of exploitation which may lee@mpanied as appropriate with payment
or fee when water is extracted for industrial omooercial purposes. Three taxes and royalty
fees are in connection with water resources settwse are, sanitation tax, extraction charge,
and value added tax (VAT).

A sanitation tax is collected by the state on pefmVners of facilities connected to public
sewer systems, or private collection and treatroéntaste water. The rates and methods to
collect the tax are set by the Finance Act. Thisisaintended to supply a Special Allocation

-
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Account established for this purpose by a PresidieDecree. Under Article 11 of Decree No.
2005/3089 -/-PM of 29 August 2005 specifying thieswgoverning the assessment, collection
and control of the sanitation tax and water extoactharge, the price of the sanitation tax per
unit pollution load, referred to amitary tax of industrial waste water discharges set at
FCFA200. Moreover, according to Article 17 of theoee Decree, the price units of water
extraction charge are set according to the amolntilnic meter extracted as follow: FCFA
100 per cubic meter between 0 to 1 000 cubic metewsater abstracted; FCFA 50 per cubic
meter over 1000 cubic meters of water collectedvéir, the unit price of water extraction
charge for agriculture, livestock, or fish purpgsesiose daily quantities are more than
500cubic meters of water per day is FCFA 25 peiiccuieter. Whereas, the sanitation tax
would affirm the Polluter-Pays-Principlé, the royalty fees in the water sector would affir
the principle of the Sampler-Pays(Préleveur-Payeup and is according to GWP (2010), an

incentive for the realization of water facilitieg private actors who are large users.

The law also emphasizes the protection of waten frarious pollutants, the preservation of
water resources, the quality of water intendedctorsumption, and the penalties due to non-
compliance with the law. Thus, it poses at the séime, strict rules which are intended to
protect water against all kinds of contaminatiod astablished a parallel system of liability
and fairly dissuasive criminal penalties rangingnirjail or prison sentence of 5 to 15 years
and the payment of fines of an amount FCFA10 tan#lon francs, with the possibility of
doubling the penalties and fines for repeat offen€&ther legislative and regulatory texts
complement this device, including Law No. 96/12 ®fAugust 1996 relative to the
management of the environment (framework law), ba No. 2000/2 of 17 April 2000 on
maritime waters of the Republic of Cameroon. Theent regulatory framework for water
management is very broad, and includes essentialfirst decrees of implementation of the

Water Act system of the country.

For the purposes of law 98/005 of 14 April 1998 umber of decrees were issued including
Decree No. 2001/162-/-PM of 8 May 2001 which fixdse procedure of appointing
the agents in charge of the monitoring and cordgfakater quality; Decree No. 2001/163-/-
PM of 8 May 2001 regulating the perimeters of pcote around catchments, treatment and
storage of drinking waters, and formalizes the nuoimg and control of these areas. Decree
No. 2001/164 / PM of 8 May 2001 and its appenditailie the extraction methods of both
surface and groundwater for industrial or commérngpiaposes. It specifies amongst others

e
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the classification of waters and the process otroting water extraction facilities. Decree
No. 2001/165-/-PM of 8 May 2001 and its two app&adispecify the terms of protection of
both surface and groundwater against pollution sorde spills, and the general measures of
protection. Decree No. 2001/216-/-PM of 2 AugusOR@stablishes a special account to
finance sustainable development projects relatedvater and sanitation. However, the
absence of a reference document in lieu of natisadér policy on which regulations should
be underpined amplifies the normative and struttweakness of the water sector in the

country.

The institutional frameworR of the water sector is characterized by the centia of the
Ministry of Energy and Water (MINEE). However, givehe transversal nature of water
resources, several other government departmentgaob/ed. While MINEE is the main
actor responsible for the development, implememrtatind evaluation of the government's
policy on production, transportation and distribati of water, the Ministry of the
Environment, Nature Protection and Sustainable Deweent (MINEPDED) is responsible
for the development of environmental policies ahdse relating to the conservation and
protection of natural resources in general andatewresources in particular. The Ministry of
Urban Development and Housing received the misssangar to those entrusted to MINEE
in the mobilization of water resources for domegticposes in urban areas. The Ministry of
Livestock, Fisheries and Animal Industries is mfreused on the protection of marine and
river resources, studies and researches for tloweeg of fisheries and fishery resources. The
department is also involved in water resources gament through the development of
pastoral water. The Ministry of Agriculture and BRurDevelopment focuses on the
conservation, soil restructuring and the develognwnirrigation schemes, and also the
development of rural water supply. Other adminigires including the National Committee
of Water and the National Committee for the Enuwnamt, both inoperative, should provide
technical support, coordination and consultatiamsEector is then composed of a plethora of
stakeholders, which could result in a lack of camaton between them and the main actor
MINEE. Moreover, this may result in incompletenest information regarding water
resources management and sanitation, and inadequat#oring and evaluation of water
resources, data collection, processing and manageiMereover, the decisions in terms of

25 The configuration of the institutional landscagiehe water sector falls into three major collegésctors that are: i °) the
state and its main divisions especially the Miyisif Energy and Water (MINEE) but also other minést, agencies under
guardianship, and regional and local authoritiag; Sther users of the private sector and civitisty; iii °) and the partners

of cooperation.
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“watershed management” are taken here in a compsaleeway from a top-down approach,

rather than from an integrated management approach.

Due to the reforms implemented in the urban watéxsector, public services for drinking
water have been delegated to two companies. Tkt ifirthe Cameroon Water Utilities
Corporation (CAMWATER), a public company responsifdr the management of assets and
rights assigned to drinking water service in urlbad sub-urban areas. It is also responsible
for the construction, maintenance and managementfi@structure of collection, transport
and storage of water. The second, the Cameroudas&aux (CDE), which operates within
the framework of a public-private partnership, ssponsible for the production and
distribution of drinking water in urban and sub-ambareas, the maintenance of water
treatment facilities and related activities linkedsales functions, including statement, billing
and collection of revenue (MINEE/GWP, 2009d). Sitoteh companies are responsible for
the maintenance of water treatment facilities, hisome cases leads to a free rider problem,
and therefore in a management conflict, when thereeed to act. No responsibility is
emphasized regarding the proper management of statds on which their activities and

profits depend.

In terms of water and sanitation, the country coates with the international community. It
ratified thirty multilateral environmental convemris including a number related to the
problems of water and sanitation. Through the fonagn and facilitation organizations, this
cooperation ensures the majority of funding to thater sector. Thus, the government
represented by MINEE received in July 2006 therfora support of the Global Water
Partnership in the framework of the programme ‘tRaghip for African’ Water Development
(PAWD)". This support was directed to the implenagian of PAWD Il (the integrated water
resources management (IWRM)), and to develop ttegiated management action plan of
water resources (PANGIRE), which the first step weeched in 2010 with the development

of “the state of the water sector in Camerbon

2.4.1.2 Externalities and the management of waterslds in Cameroon

|. Contribution of Water Sector to the Socio-econont development of the country.
Cameroon has enormous water resources, groupedigitomacro-watersheds and five river
basins: the Lake Chad Basin, the Niger basin, dmea@a basin, the Congo basin and the
coastal rivers basin (MINEE/GWP, 2009a). Threehs five basins are shared with other
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countries: Lake Chad, Niger and Congo basins (gpad-Annex). The river system is made
up of waterways and natural or artificial lakeseTlesources available are categorized into
surface and groundwater representing respectiv&l®ss kn? and 267.88 km3, with

groundwater representing 21% of surface water ressu

The country with its 475 442 Knarea, accounts approximately 8.3% of inland watgswa
consisting of rivers (0.02%), flood plains and nhas (7.2%), natural lakes (0.4%) and
artificial water reservoirs (0.6%). By its physichversity, climate and geographical position,
the country has several fragile ecosystems or na$laareas subject to desertification and
floods. The main wetlands of countries are disteduinto wetlands of running water,
stagnant flood waters and of coastal areas (MINEHAG2009a). Moreover, water resources,
especially cross-border, are subject of regiondl sub-regional cooperation bodies of which
Cameroon is a member such as the Niger Basin Aitgh@iBA), the Lake Chad Basin
Commission (LCBC).

In terms of water resources exploitation, the grepart of water consumption needs goes to
hydropower (88.74%), followed by irrigation (7.25%nd household consumption (2.96%).
Farming, industry and mining are the last with 8888.138% and 0.026% respectively as
illustrated in Table 2.8. However, it should be etbthat hydropower is within the non-
consumptive demand and thus, is not competitivethier uses. Considering the competitive
demand, irrigation is the largest consumer of resesiof the country with 64.36% of needs,
followed by home consumption (26.32%), farming 85%), industry (1.22%) and mining
(0.23%) (GWP, 2010). In the context of fulfillinhe economic function of water, a major
investment is made to generate a value added oAHGE billion and FCFA 81.046 billion
respectively in urban water and hydroelectricityn Affer in terms of achieving 17,745
equivalent waterhole (EPE), that ensures the prvisf 116,935 m3 /day of water in rural
areas (GWP, 2010). However, with the access t&idignwater for 75.1%, 27.7% and 43.9%
household respectively in urban and rural areastla@dvhole country, the country remains

below the Millennium Development goals (MDGS).
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Table 2. 8: Water needs per basin and types ofisad

Bassins

Needs Lake Niger Sanaga CongpCostal Total for % of the
Chad Rivers | Cameroon needs per

(10%km?3) | usage, ratio

to total

Domestic 55.07 65.9 101.6 14.9 88.8 326.27 2.96

/Households

Livestock 84.01 13.4 -- - -- 97.41 0.88
Irrigation 328.95| 377.08| -- - 91.79 797.82 7.25
Hydroelectricity | -- 7600 2169 -- -- 9769 88.74
Industries -- 0.33 8.16 0.06 6.62 15.17 0.138
Mines - -- -- 2.9 - 2.9 0.026
Needs(16¢ km® | 468.03 | 8056.71| 2278.76 | 17.86 | 187.21 | 11,008.57 100

Source: MINEE/GWP, 2009; GWP, 2010

Regarding the water resources management finantegnational budget has supported
investments in the water sector by an average @t1Gmillion per year, or 0.73% of its total
value and 0.2% of GDP between 2004 and 2008. Ttiwearcial resources represent only
about 7.5% of which should be allocated to thatmsein respect to the commitments and
statements of the government. Between 1997 and, 20@3ic resources for rural water
amounted FCFA37.9 billion, covered at least in ¢hiith by international aid. Comparing
the budget of the water sector to those in soeiedoss, it occupies the last position with that
of Social Affairs, both being preceded by the etincasector and the health sector with an
average annual budget of FCFA 310 and 87.6 bilempectively over the period 2004-2008.
To improve access to safe water and sanitationintresstment effort to support should be in
line with the MDGs. This effort is evaluated at FAZ7.985 billion between 2007 and 2016,
and 270.2 billion between 2007 and 2015, respdgtiver urban and rural water, and rural
sanitation. To meet these needs, development partreave availed FCFA 400 billion, of
which CFA200 billion francs for drinking water af@FA 200 billion francs for sanitation
(MINEE/GWP, 2009¢; GWP, 2010).

Il. The issue of protecting water resources from vaous degradations

If the unavailability (quantitative and qualitatjvef resources is detrimental to certain
development activities, their relative abundanaatsty involve risks, and are a source of
nuisances. In Cameroon, as in many developing desntvater is one of the most threatened
environments. Indeed, in urban and rural areasto890% of wastewater discharged into

rivers or coasts are raw sewage, that is to saghdrges that have not been treated. The
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causes of the degradation of water resources aigplauand can be classified into two
categories, namely those of climatic origin andhespogenic origin (MINEPAT, 2007;
Chifamba, 2011; Ajonina, 2011; Kometa and Ebot, Z0GWP, 2010; R-PP, 2012).
Regarding climate causes, the northern part ofcthentry is characterized, for over thirty
years by a decrease and irregular rainfall. This tesulted to a persistent drought that
weakened the ecosystems and reduced the potehtiatural resources such as land, flora,
fauna, surface water and groundwater resources HRINI, 2007; MINEE/GWP, 2009b;
GWP, 2010).

Anthropogenic causes are related firstly to popatatgrowth which led to the
overexploitation of natural resources to meet teeds of fuelwood energy increasingly
important, secondly to poor farming practices swtdsh and burn agriculture that has
contributed to further deteriorate the soil andtidgsvegetation cover, and finally bush fires
which destroyed vegetation and natural pastureNNB®AT, 2007; Chifamba, 2011; Kometa
and Ebot, 2012). According to Demenou (1997), corncrak fuelwood collection
significantly degrades forest in a few peri-urbag@as specialized in this activity and in most
other areas, families collect most of their fuelddimm forest they clear for crop production.
Moreover, although fuelwood is considered as a toghpct of clearing for agriculture,
fuelwood and charcoal market is the largest maidetorest products in terms of physical
volume of timber felled. An annual per capita cangtion estimate for the country in 1994
was approximately 1fn with total national consumption estimated at 18lion m?.
According to MINEE (2010), fuelwood consumptionrieased from 1981/1982 to 2001/2002
at an annual rate of 2.67%. A recent study by tagoNal Institute of Statistics (2008) shown
that 83% of Cameroon’s populations depend on bisnagsa source of energy, and in rural
areas it is the only available source of energyNEl’s estimate consumption from biomass
is 91.18% for firewood, charcoal (0.9%), bagasseé palm kernel shell (5.39%) and other
waste (2.45%). Over-collection of firewood thentdegs/degrades forest and riparian buffer
along rivers or lakes. The bare soils due to tlaes®ities are exposed directly to the weather
(wind, rain, sun) resulting in important water eooswhich causes sedimentation of rivers,

ponds or lakes.

The silting and siltation are observed on all iver Cameroon (MINEPAT, 2007; GWP,
2010). The inland shipping sector is most affeddgdthis phenomenon because the safe

waterway period is reduced year by year. Moredl@ating plants introduced as ornamentals
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are now a serious threat to the existence of rimagssocio-economic development activities
such as fishing, transport, distribution of wateydro-electric power (GWP, 2010). Water
resources are also subject to an increased rigtolition from household activities with
waste solid, waste waters and sewage systems ¢eddiectly into watercourses; industrial
activities with the effluents from most industrighich are dumped untreated into waterways,
and poor fishing practices by pesticide use (GWI,02 République du Cameroun, 2012,
2014; Tchouto et al, 2015.). This pollution resqgtifrom the rapid population growth,
sanitation infrastructure and inadequate treatméntaste constitutes a threat to the public

health, wildlife and also to the revenue souraeduiding fishing and tourism (GWP, 2010).

From waterborne diseases statistics, intestinahinghs have affected more than 10 million
of Cameroonian between 2003 and 2006. On an avdregiéh expenditure per household
health and per month of FCFA7, 854 (representirig 29 the average income estimated at
FCFA 26 800), the share of poor water and non-atoit diseases is 70%. The annual
amount of expenses related to waterborne diseasebqgusehold is estimated at FCFAG5,
975. From a value of imports-based medicines andlicak equipments of FCFA
213.675billion between 2001 and 2005, poor water mon-sanitation diseases have caused
an outflow of currencies of about FCFA149.572 oilli with FCFA29.914 billion a year
(GWP, 2010).

Water sector financing in the country suffers amotigers of the non-consideration of water
as a strategic sector from a socioeconomic devedopnperspective, the low rate of
implementation of the investment budget, the namygaance with engagements particularly
in urban water, the absence of a mechanism fordoweation interventions of development
partners in the water sector, and non-accountinghi® payments for watershed protection.
Furthermore, from the strategy paper for growth antployment (DSCE) of the country
(which defines its vision by 2035 as an emergingntxy), activities related to water and
sanitation although well mentioned, are reducetitpusmproving access to water quality and
sanitation facilities, ignoring the other sub-sestof water that include water for agriculture,
livestock, fisheries, transport, and environmentoag others. (DSCE, 2009, p62-63).
Therefore, water sector of the country is still faom being at the heart of the process of
economic and social development, which should awcéor food security, livestock, and

fishing activities.

-



Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Food security and navigationThe control of water through the watershed mamesge will

not only ensure food security through increasedcaljural productivity due to the constant

availability of water for several annual crop cyclghis in response to repeated and timely
climate related drought), but also will ensure ffade transport of agricultural products in

rural areas inland waterway. Moreover, from a hyagacultural potential estimated at

290,000 hectare, about 14%, that is, 40,000 heetar@nder irrigation scheme. The country
is the biggest and the leading center of agricaltproduction in Central Africa, and has a
regional opportunity to increase its potential ¥@getable crops and export (cocoa, coffee,
etc.), especially in a context where the third @e¢services) contribution to real GDP is

increasingly important over the last decade andjtedith between 2011-2013 (INS, 2013).

Livestock: There is a frequent dichotomy observed betweenrvgatiats and pastures in the
country, that is, where there are pastures, tleeli#tle or no water and where there is plenty
of water, that is, permanent water, there is ndyrasAn integrated watershed management
approach could allow a harmonious development wéstock, which by the nature is
essentially of wanderer (nomad).

Fishing: The fishing sector plays a nutritional role of grenportance. The fishery products
constitute nearly a third of animal protein consdnme the country and occupy 5% of the
active production. Its contribution to the GDP oifpary sector is about 5%. In recent years,
annual production has stagnated around a bit m@®0Q0 tonnes of fish including
9,700tonnes from industrial fisheries, 63,000torofasaritime fisheries, and 50,000tonnes of
continental fishing. While fishing however, has areotential for development (the country
has a coastline of 360 km with an exclusive ecooomane (EEZ) of 40km, and varous
species of fish), the main constraints to the dgwekent of craft, maritime and continental
fishing have been identified. These include theatemess of production areas and the lack of
a structured network of fresh fish distribution it the country (resulting in huge loses of
catch), the use of poor technique and productionipggent (canoes in majority) and
rudimentary conservation means, the difficulty atess to credit, the irrational exploitation
of fisheries resources and the lack of control ma@ms, monitoring and surveillance of
fishing activities. Most fishermen are foreignerslalmost half of the fishing products are
exported “illegally” to the neighbouring countrieBnother constrainst is the lack of the
organization of fishermen and other stakeholdenslfding community management of
fisheries resources). Aquaculture or fish breadiegpite its advantages (potential production
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estimated at 20,000 tonnes), remains almost ar@hfiamily business (50tonnes in 1997/98)
due to most of the constraints highlighted inclgdimgh cost of ponds and training (GWP,
2010).

Environment The country is home to several wetlands and wagels of great interest for
ecosystem conservation. A number of them such asothBarombi Mbo are threatened by
both physical degradation due to human activitieg, also by a reduction in vital water
resources for their preservation (Ajonina, 2011hduwdo et al., 2015). Since a wetland is an
area where the main element influencing the biatid the abiotic factors is water, improved

watersheds management will ensure ecological sadigity in these fragile areas.

The strong correlation between water and econommd social development has led
governments, private organizations, and donors tetcdevelop watershed management
projects in some regions of the country. Helvet#894) developed a watershed protection
project in Tubah upland watershed and Bambui wiagersvhich focused on rehabilitating the
watersheds, preserving their rare biodiversity andserving the water resources through
vegetative cover establishment (see Kwenty, 201d).addition, from the incentive
mechanisms developed at the international leveklionate change and the preservation of
biodiversity including the international PES or RED- (Barbier, 2011), positive effects
could arise at the watershed level as local ooregiecosystem.

2.4.2 PES Framework in Cameroon

Cameroon is a signatory of the UNFCCC and in 2@42,country submitted its Readiness
Preparation Proposal (RPP) to the United Nation®BRE programme (UNREDD+), under
the Forest Carbon Partnership Facility (FCPF) ef\World Bank (CFA 100 billion). In the
RPP, the country manifested its willingness to enpént REDD+ at the national level as a
tool to achieve sustainable development. More ne#iibn are being made in the country for
the development of a REDD+ national strategy, whiolechanism is viewed by the
government asd participatory and inclusive mechanism that intggrloudly the concerns of
the different stakeholders and indigenous peopled @aespond to the socio-economic
development problems of the country by taking adoount the set of solutions required to
mitigate climate problem(R-PP, 2012). However, there is need to find § teafinance such
mechanism through innovation financing means. MeeeoPES schemes have not yet been

established by legislation in place, but thereaaset of provisions that relate to them.
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2.4.2.1 Legal and Institutional Framework for PES shemes in Cameroon
In Cameroon, the concept of environmental serviaeks recognition in society as well as
their formal establishment in the constitution egislation. However, the concept of ES and

PES could be easily taken up by the Camerooniasltign.

The Constitution and laws governing natural resesiror ecosystems managemamtthe
country does not explicitly mention PES. Howevédre ttountry’s constitution authorizes
protection of the environment and recognizes tHe od environmental resources in the
development process. It grants citizens a ‘rightatchealthy environment’ where it is
mentioned in its preamblé:..every person shall have a right to a healthy emwiment. The
protection of the environment shall be the dutyewdry citizen. The State shall ensure the
protection and improvement of the environnienionetheless, the preservation and
environmental protection have always been viewed dsty, but not as a service that could
be provided, through incentive mechanisms derifingn market failures behind ecosystems

management.

Forestry law Besides the Law No. 98/005 of 14 April 1998 on t#&aRegime and its
implementation Decreeshe Forestry Law N° 94/01 of 20 January 12®htains an explicit
reference to forest ecosystem services and protidekeir sustainable management, thereby
linking environmental, economic and social conceindeed, the forestry law is crucial for
the governance of PES in the country. The countrgsees management plans under its
forestry law aimed at the sustainable use of fogegids and services in protected areas
(national park, reserves, zoo, etc). The law alsesees community and commercial hunting
zones (ZIC, ZICGC), and community forestry, whelne tommunities around these areas
have the duty to sustainably manage forests amdlif@iresources (Section 24, 37). Section
14 (1) forbids any one to light a fire that may sawlamage to the vegetation of the national
forest estate without prior authorization from tbeal authority in accordance with the order
of the Senior Divisional Officer. Furthermore, segs 15 and 16 dhe intervention norms in
forestry zoneprotect ecologically fragile areas of watershedstiands) from mechanical
activities such as agriculture and timber expl@tathat degrade soil.Such activities in this
area can cause the destruction of soil that wowddshbject to intense erosion. This area is
entirely dedicated to protectionThe exploitation of NTFPs is at all times, but dodlection

of wood and fuel wood is not done during dry seadomber exploitation is forbidden in

swampy areas and in a radius of 30 m around watarces and along streams. Moreover, in
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areas of steep slope, trees must not be cut dows. Maintains around rivers, a gallery
forest to protect their regim@MINEF, 1998).

Environmental law the Law No. 96/12 of '8 August 1996 relating to Environmental
Management is the national framework law that pgapes a holistic view of the
environment. It mandates the government to devatup implement environmental policies
and instruments, establish environmental standandsresearch, and gather information on
environmental issues. It establishes an environahgolnning process and provides for
public participation. Furthermore, it creates cawmating institutions, oversees a financial
mechanism, and provides the basis economic institam&his law just like the forestry law
do not provide any particular specific provisiom RES. However the law provides th#té
environment constitutes a national common heritagets protection and rational
management of resources it provides to human téeohgeneral interesiSection 2 (1), (2)).

It mandates the President of the Republic to drpwhe national environmental policy which
shall define the national strategies, plan or paognes for the conservation and sustainable
use of environmental resources, which shall bee@émginted by the government, decentralized

authorities, grassroots communities and environatgmbtection associations.

The framework also provides that the laws and edguis should guarantee the right of
everyone to a sound environment and ensure a haosbalance within ecosystems and
between the urban and rural zones (Section 5). Mbsil Section 62 provides thatThe
protection of nature, the preservation of animaldaplant species and their habitat, the
maintenance of biological balance and ecosystendsth@ conservation of biodiversity and
genetic diversity against all causes of degradationl threats of extinction are of national
interest’. It then places a duty on the state and citizersateguard this natural heritage. The
law also punishes any person who pollutes or degrdide soil and subsoil thereby altering
the quality of water. Moreover, with respecttéxes and chargesthe law provides for tax
exemptions as incentives for conservation measutfiesvever, these provisions are not

always implemented by the state financial authesiti

Land tenure LawLand tenure rights are a very important asped®®B$ and greatly affects
the implementation of PES schemes and they deterthm level to which PES schemes can
be effectively carried out especially when it con@$ES schemes in watershed areas. Law
No. 74-1 of & July 1974 establish rules governing land tenureCameroon. This law
provides that the State is the guardian of all $ammdthe country (Article 1 (2)). However it
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also provides that custodian communities who amupging and using lands, which are
occupied by houses, farms and plantations and iggdands manifesting human presences
and developmefft may apply for land certificates in accordance witha law governing the
application of Land Certificated. The law therefore makes it mandatory for comniesito
obtain land certificates on land that they havenbeecupying. The importance of property
rights in watershed PES schemes cannot be ovetstB®perly delimited boundaries
promote effective PES schemes in watershed areas.

MINEPDED is the leading and coordinating governmiastitution for REDD+ in Cameroon.
Then, a national PES scheme would be under thésiipsof MINEPDEP. Moreover, the
National Programme for Participatory Developmemii?) of MINEPAT is the structure
undertaking the ongoing implementation of REDD+ jgects for councils under the
coordination of MINEPDED. This is expected to leaadhe national REDD+ strategy. At the
stage of the Project Idea Note (PIN), ten (10)guty were selected from 365 councils within
the five agro-ecological zones of the country, #mel next step will to develop the project
description document (PDD) for the six (6) retair@djects out of ten. MINFOF/CIFOR
(2013) evaluated the contribution of PES to theonal economy and concluded that once
implemented, the mechanism could generate averagehnet revenues from FCFA11.66 to
25.05 billion that would benefit to the governmeasdyncils, management structures and local
communities. While the evaluation study also presithe key of sharing PES benefits among
stakeholders based on that of annual forest fedésrther hightlights that this amount could

increase with the valuation of watersheds protactio

2.4.2.2 Typology of Payments for Ecosystems Managent in Cameroon

Figure 2.8 gives a conceptual analysis for the Malty financing mechanisms for ecosystems
services management in the country. These canvimedibroadly into carbon based schemes
(CDM, REDD+) and PES schemes including Trust fuadd others compensatory schemes
which can be held either by the government, comtiasji private sector or NGOs
Compensatory schemes held by government, privaterser communities may not necessary

be monetary in nature but may be physical or cé&pdmiilding activities. Despite some

* This land is called National Land. Section 14 af ttand Tenure Law does not give a definition ofaratl land. It only

lists the types of land that are considered natilamal. One of them is land that is occupied bydbmmunity and have been
used by them for a long time.
2"The Law on the application of Land Certificates mwLNo. 76-165 of 27 April 1976 to Establish the Ctinds for
Obtaining Land Certificate as amended by Decree 2005-481 of 16 December 2005 to Amend and Supplesmne
Provisions of Decree No. 76-165 of 27 April 197@&tablish the Conditions for Obtaining land Ceréfes.

94




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

promising local initiatives of PES pilot projectsat have been implemented in the country

little attention is given to these innovative fic&al mechanisms for ecosystem services that

are PES for their own. The state of PES schem&E& development is presented in Table

2.9.

Voluntary financing schemes

Carbon based schemes Other PES schemes
l I
| | 1 |
CDM REDD+ Trust fund Compensating schemes
l | [
Governmer Community Private sector
or NGC

Figure 2.8: Conceptual analysis of voluntary paytmien ecosystems management in Cameroon.
Source: Author construction

Table 2. 9: State of ‘potential’ PES schemes in @awon

Schemes

Government

Annual Forest Fee (AFF): The AFF is a fee transfert from forest concessjons

(forest management units) and production forestsriparian populations

(Articles 26, 67 and 68 of the 1994 forestry LaWhe AFF gives councils and
)

local communities’ access to funds that were prgslip completely controlleg
by the State. According to Order N°0076/MINATD/MINMMINFOF of 26 June

2012, the government share is 50%, while 50% goéiset community accounts

(20% to all councils managed by FEICOM — Councilnéhu20 % to the
catchment councils and 10% to concerned villagenconities).

Hunting taxes revenueln addition to the rental fees from hunting zqa¢C)

and the community hunting zones (ZICGC), the lamahmittees that manage

the ZICGC (COVAREF) and rent the areas to profesdidiunting guides,
receive 10% of the leasing and hunting taxes frd@GC operators (Article
of Order N°0076).

u| Private
s| NGO

or

The Sangha Tri-National trust fund (FTNS) activitee FTNS as trust fund for

environment in Central African established in 20€htributes to the long-ter

financing of conservation and eco-development #d@s; and to the cross-

border cooperation in the forestry complex and guiatd areas of the Sangha

Tri-National, which covers Cameroon, Central AfricRepublic and Congo [a

surface area of 4.4 million hectares. FTNS pursatsvities of anti-poaching,
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promotes ecotourism, supports institutions, andirenthe capacity building @
local communities, their involvement in carbon esima reduction mechanisn
and the improvement of their living conditions.

=]

Biodiversity Conservation

Marine turtle conservation in the Campo National Ha The initiative started in 1999 with the
objective to protect the marine turtles with thkabitats and improving wellbeing of local
population, while creating a marine sanctuary farime turtles. The project was funded by
Tropenbos Foundation (1999-2002); EU (2003-200%F&NUD (2010-2011) and Tourists jin
Kribi. The sellers were fishermen who capture maiurtles accidentally in their fishing nets
and other local communities who collect turtle egdss initiative for biodiversity conservatign
received the support of intermediaries such as Wiaal NGOs (KUD’A TUBE) and als
from local government services of MINFOF, MINEP, NHPIA, etc. The fisherman whigh
accidentally captured an alive marine turtle reegi*CFA 10,000 (US$20) based on the local
cost of marine turtle and equivalent kg of meaty @+A10 (US$0.02) per egg from a tourjist
through a system of sponsorship campaign for tsugo receive a sponsorship certificate.
However, the main concern was that the paymentrabpen the tourist visit and the number of
accidentally caught fish which cannot be known weightainty.
The Mount Cameroon National Park conservation incires The Programme for Sustainable
Management of Natural Resources South-West Reg®8MNR-SWR) has signed |a
Conservation Development agreement with villagesirad the parks for enhancing management
performance and communication. 91 villages are i and the conservation incentivies

promote collaboration and create benefits at inldial and community level. PSMNR-SWR
develops income generating activities at the faewell with cocoa, cassava, plantain, agro-
forestry development, and also improves socio-egininfrastructure including water, roads|to

main markets. Moreover, it encourages income frastasnable resource management and| the
use of Non-timber Forest Products (NTFPs) like bosingo and the prunus barRrgnus
Africand). As far as prunus bark is concerned, local conitimsnrevceive 60% of the benefits
for road, and council infrastructures constructiB% goes to the harvesters and 10% to| the
management structure. There is also a system cfeceation bonus that is implemented for

poaching and enroachment reporting. However, tierse is not so far from the traditional
ICDP although it introduced conservation bonusasritive schemes and agro-forestry.

Carbon Sequestration

Community PES initiated by the CED, BioClimate Raseh & Development (BioClimate) an
the Rainforest Foundation DFID,UK

This pilot initiative assists local community of dlenyeng (1043ha) and Nomejoh (1759 ha) in
Cameroon, to protect their forest resources usiB§.FThe initiative seeks to change forest
management practices and enables local commututigdopt sustainable resource management
and receive direct payment for their environmeptaiformance. Beyond having local impact,
the project aims to nourish debates that are influng the development of national REDD+
policy, even though government support for thegmbhas been lukewarm. Households in hoth
villages expressed their willingness to base etgion of their forest on principles of ecosystem
conservation in the hope to receive in return corepton to reduce poverty. This project tqok
up the challenge of reconciling local developmemd global challenges of greenhouse gases
reduction.However, CED states that its PES pilot cases wasmplanted for carbon credit
purpose, but only a way to reorganize communitgfbmanagement as alternative to logging.
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Mainly, monetary compensation were some FCFA 32mill(US$64000) to be disbursed
through the intermediantion of CED to bank accowitsommunity farming groups practicing
improved sub-canopy agroforestry that conservesstarover involving the cultivation of shart
rotation crops, beekeeping, livestock and NTFP$ectibn and commercialization. Payment
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hinged on community defined simple forest monitgrjparameters based on tree density [and
forest area changes. The scheme has been a mdeld lmitiatives but the major drawbacks was
the sustainability of funding mechanism after theydys (donor) (DFID) left, and the lack pf
legislation supporting PES to avoid conflicts wiphivate logging operators that continue
exploiting timber in those CF with the support@tal elites.

The PES initiative of Ngoyla Mintom developed by Viénd funded by the European Union
The Ngoyla Mintom PES scheme focusesthe socio-economic aspect of the Ngoyla- Mintom
forest conservation and sustainable managemeng irfiplementation of PES in particular for
carbon trade for which Wildlife Works Carbon (WWG@he Nedbank andmining companie
(Camlron and Geovic) were interested, permitatee resources durability and increase
welfare of the local populations in four commigstforests, while ensuring the continuity |of
the project activities. The project accompanied Rign Vivo standard for carbon credits
certification on the voluntary market has beenuatited the carbon certificate in early 2017
However, the major concerns is that the certifazatprocess took long (5years), leading WWF
to develop other socioeconomic activitives to stopal population discouragement, whjle
waiting for carbon revenues generated from thentaly market.
Watershed Protection

An agreement of CFA400 Million (US$80,000) is shi#ing negotiated with private sector that
has elements both for biodiversity compensationg@anent for watershed protection serviges,
concerning the development of the hydroelectric grolsom Pangar along the National Park
Deng-Deng and involve Electricity Development Caogiion (EDC), World Bank, Frengh
Development Agency (AFD) and World Conservationi&yc(WCS) . Yet, the project is based
on a macro watershed where externalities are ysdificult to internalize because of the large
number of stakeholders involved.

Source: Author construction, from existing secogdiata on pilot initiatives in the country

A critical appraisal of the state of PES implemé&ataof the country highlights:

i. A multiplicity of lexternal donor driven shoridid projects with sustainability problems
The multiplicity of projects addressing variousdiieersity and natural resources degradation
problems mostly end after Syears with critical peots of financial and institutional

sustainability for long-term impacts after projeats.

ii. Many projects are not initially conceived as EOnly very few of these projects
(Community PES within the South and East Camerdantle marine project) were initially
conceived as PES schemes where payments have laglentoncommunities in exchange of
undertaking land management activities in ordgreippetuate ecosystem services. Though the

funding source was not sustainable.

iii. Active participation and facilitating role dNGOs Most national and international NGOs
have been playing facilitating or intermediary sie meeting the objectives and outcomes of
these projects. Most national NGOs being heavilyad@ependent lack vision and continuity

especially in the face of very competitive and seatonor funds.
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iv. Low private sector participationThere is little active participation of the prigasector
especially the non-forestry sector ones in thesg 8hemes, though they make more profits
from ecosystem services that derive from their r@ttesources exploitation activities, and
are considered as potential warranty for sustaflriding. They still fail to see the linkages
between resources exploitation and need to suotidns to sustain the flow of ecosystem
services. No private scheme between water usemdr@idgwer, water utilities companies, etc)
and local communities has been implemented up te, ddthough few researches have
focused their attention (Ngondep, 2011; Green Syf&WF, 2009). Ngondjep (2011)
identified the most likely internalization mdith\a to encourage the preservation of the
hydroelectric potential of the lake Lagdo througdri@ultural activities carried out in its
watershed. It appears that the outcome ef greservation of the hydroelectric potential
of lake Lagdo is equal to the value of power losthe power company due to the silting-up
of the lake. A compensation system for farmershe watershed seems to be the most
adequate modality to extend the life of the lakewever, no private initiative is undertaken

until now.

v. Low incentives for community to maintain ecasysservicesin most of these projects
there are little incentives for communities to begaged in activities to perpetuate the
resources since most of the funds are directedrtsmaeeting transaction costs, with very
little resources achieving the desired changedtitude and customs for improved land-use
practices. Moreover, these initiatives or projettteugh well-intentioned, rather generate
conflicts within the communities that are the irded beneficiaries targeted for the agency
(donors, NGOs, etc). This is especially the casereder there is lack of collaboration
between communities or often contradiction in mgesaeceived from donors if more than
one. Consequently, most of these initiatives ojguts hardly meet their objectives, leaving
post-project communities even worse-off than the-gmoject stage with an accelerated
degradation of ecosystem services. Lack of a g@esernance, benefit sharing mechanisms,
and monitoring system from external resource exgtioin for the catchment communities
further discourages them to maintain these ecasysesvices.

vi. Low incentives for downstream households tardmrte to the sustainable financing of
watershed protectianWatershed protection provides not only water itpdbr drinking
purpose but also safe water for household actsvitoreover, protecting watershed helps not
only to stabilize local climate through carbon sesjtation, but also to conserve biodiversity
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(fish, bushmeat), and increase access to fuelwlbthis have substantial positive effects on

health and household well-being. The access torwatality involves costs to household

including treatment costs, costs for searching tbkElowater sources when tap water is no
longer available, costs in terms of job loss antkreéss. Downstream household could
compare these costs to their willingness to paywatershed protection by upstream users,
and decide whether to contribute or not. Houselnody contribute if WTP is less than for

example the treatment cost of obtaining drinkingera

2.5 Conclusion of the chapter

Watershed is an important component of rural dgmaknt and natural resources
management strategies in many countries. A watdrghe special kind of common pool
resource due to the hydrological system that lisk resources. Management is difficult
because watershed systems have multiple confliaises, so, any given approach spread
benefits and costs unequally among users. Thetme@s commons research predict great
difficulty in managing complex watersheds and explahy success has been limited to
isolated, actively facilitated micro-watershed pais with a focus on social organization.
Encouraging collective action is easiest at theroaweatershed level, but often optimal
hydrological management requires working at the roya@mtershed level, and potential
tradeoff are suggested between these two approath@®over, while for Hardin, the
solution to common pool resource management lieh@mdividual or the State, the work of
Ostrom and colleagues emphasizes the potentiatlbfygvernance institutions (communal
governance). Furthermore, policy makers and praeéts have long enjoyed a suite of tools
for addressing environmental issues including pigsee regulation, redefinition of property
rights, market mechanisms, moral suasion, and dih&ncial incentives. However, looking
at the environmental and sustainability challenge®ugh the framework of ecosystem
services helped justifying the use of paymentseiavironmental services (PES) in setting
where the policy case have been or might be wealkeNMnportantly, the framework helps
inform better use of the tools by identifying thdseds that would be most valuable to
conserve and showing new ways to use them by ngeagw market for the ES (positive

externalities) generated.

PES has appeared as particular valuable tool irtingethe increasing need for improved
environmental conservation, and has been consideresh important supply side innovation

of buying conservation. They have been widespreadeveloped countries and in general
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successful in countries with well-defined propextights on forest resources. In Africa, some
initiatives have emerged, despite the weak andlé&ragstitutional framework of the context,
or the absence of clear defined property rightsired for successful PES schemes. However,
given the high potential of natural resources @f tbntinent, PES have been shown to curb
global and local environmental degradation and ggweduction. In the watershed context,
ES providers and buyers have been shown to beyedsittified since it is viewed at local
rather than global scale as it was the case withocasequestration, and the potential of the
bundled of ES that can be provided. Although poasmmetries between buyers and sellers
have been acknowledged, PES have usually presbatenls and providers as equal players.
At a field level, marginalized peasant and indigegheommunities have to bargain not only
with large hydroelectric power and water companesg agri-businesses, but also with
representatives of national, regional and municg@aternments. Hence, the value of ES

should be set by services providers rather servisess.

Furthermore, it was difficult to consider that thexist a real water polity in Cameroon, taken
from the perspective of “public policy”. Indeedudying public policy is to treat the action of
the government, to understand which aspects oéaole management are support by what
authorities, policies, through which concrete teraasd generating what consequences for
who. From the literature, the treatment of watedstetated problems remains marginal in the
country, despite the importance of watershed sesvand the existence of a department that is
dedicated to them. Indeed, there is relatively demgulatory framework and institutional
bodies that govern the management of water ressuBié these are not structured around a
real strategy that make watersheds or water asoanee that must be preserved and use in a
sustainable and rational way, as an environmeasalurce that can cause social conflicts if it
is not well managed, a public health and develogrnssue above all. Watersheds or water
management in the country still remain an affairtioé State, public authority, and its
implementing agencies CAMWATER and CDE. The invaheat of private operators, local
and traditional authorities and citizens remainsakveAt this level, the responsibility of
municipalities or councils at the field level ismaist zero. Yet, they are positioning
themselves as genuine actors of local developnrehshould therefore be committed to the
development work in this area. Furthermore, theréew national data on water, and the
monitoring mechanisms of water quality available fublic consumption by competent
authorities were almost absent. The legal andtirigthal configuration does not yet integrate
the principles of integrated water resources mamagé In addition, watershed services
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valuation did not receive much attention in therdoy which can lead to the payments for
watershed services that could rise the scare fiaaresources required to fill the gap with

investment needs.

The next chapter explores the conceptual framevaoik methodology of the valuation of
ecosystem services in the watersheds, and prefismtstudy zone. Although ecosystem
services valuation has been shown to be certaifflgudt and stressed with uncertainties, one
considers the exercise of valuing the ecosystemicesr or services of natural capital ‘at the
marginal’, which consisted of determining the diffieces that relatively small changes in
these services in the watershed make to humanrneelfaleed, changes in quality or quantity
of ecosystem services have value insofar as thegrechange the benefits associated with
human activities or change the costs of those iieBv These changes in benefits and costs
either have an impact on human welfare trough &skedl markets and non-markets
activities or free markets such as PES. The stody zs presented, with consideration of the
upstream and downstream parts of the lake wateraloed) with the different stakeholders

that intervene.
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CHAPTER THREE

Conceptual Framework and Methodology of Environmental Services
Valuation in Watersheds

3.1 Introduction

Watershed jointly produces both commodities and-marketable goods and services
including carbon sequestration, flood control, bredsity and cultural services that are not
necessarily traded on markets but highly valuedsdwgiety. Created by the interactions of
living organisms with their environment, these gsbsm services provide both the conditions
and processes that sustain human life. Peopleaatepecosystem and, like all other living
organisms, they affect the processes taking plaae tas well as deriving welfare gains from
them. Compared to organisms, people have an engrmfluence on ecosystems as a results
of the population numbers and densities, pattefnsoosumption and use of technology.
Therefore, the provision of these ecosystem sesviseof highest societal and policy
relevance, and a better understanding of the rblecosystem services is critical for well-
being, and sustainable development. Nonethelespitdetheir obvious importance to our
well-being, the recognition of ecosystem serviaed the roles they play rarely enters policy
debates or public discussion. One of the major attlogical challenging in assessing the
provision of ecosystem or environmental service$S)(Es the integration of risks and
uncertainties across different ES as well as ofigpand temporal scales to assess synergies,
trade-offs and threshold effects.

In recent years, a substantial research effortpolidy interest of ES emerged, and the ES
concept is used for diverse purposes such as gagsiareness, policy analyses, regional and
national land use planning or payments for envirental services (PES). In this context, the
valuation of ES is crucial because the values @ssatcwith the provision and management
of ecosystems have to be considered in the desisi@ make as a society. This chapter
focusses on the valuation of ecosystem serviceasttpresents the general framework of
ecosystem services valuation, then the conceptaalework of ES valuation along with an

overview of the different methods, the Contingerdluation method (CVM) and choice

experiment (CE) methodology are presented and shkgcliin section three. Section four

presents the study zone.
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3.2 Ecosystem Services Valuation: A General Framewo

The general ignorance of ecosystem services idyptre results of modern society’s
dissociation between goods (computers, cars anthict) on the one hand and services
(biodiversity, nutrient cycling, and pollinationhdhe other hand. For example, it is perhaps
not surprising as argued by Salzman (1997) thatyn@nildren, when asked where milk
comes from will reply without hesitation, ‘from thgrocery store’. However, the primary
reason that ecosystem services are taken for grastthat they are free. We explicitly value
and place monetary figures on ecosystem goods asidimber and fish. Yet, the services
underpinning these goods generally have no madeeynot because they are worthless, but
rather because there is no market to capture gnmeésxtheir value directly.

Classical economists (Smith, 1776; Ricardo, 181&y, S1829) emphasized the relative
importance of ecosystem services by recognizinmths ‘hature’s benefits’or “use values
for which no price could be paid. Smith (1776) eamibes that the wealth of a particular
society is the result of the amount of labor it ewfibs, including timber, pasture from
rangeland and the yield of soil as “natural product He does not consider value to stem
from nature itself, but from rent derived from igppropriation. Ricardo (1817) wrote:
“natural agentsare serviceablé¢o us [...] by adding to value in use; but as thesfqren their
work gratuitously, as nothing is paid for the usetle air, of heat, and of water, the
assistance which they afford us, adds nothing toevan exchangg{1817), 2001, p.287). In
line with Ricardo, Say (1829, p.250) statéshe wind which turns our mills, and even the
heat of the sun, work for us; but happily no ons et been able to say, the wind and the sun
are mine, and the service which they render mugtdie for”. Thus, Say poses the idea of
nature’s services as costless, free gifts of natdogvever, Marx® (1891, 1970 p7) considered
value to emerge from the combination of labor aatlire. He statestabor is not the source
of all wealth. Nature is just as much the sourceusd values (and it is surely of such that
material wealth consist!) as labor, which itselfosly the manifestation of a force of nature”
(Gomez-Baggethun, E., et al., 2009). Figure 2.3wshan evolvement of natural capital

consideration in Economics.

28 See also Marx ((1867), 1887p13; (1859); 1989p22eited inGomez-Baggethun, E., et al., The history of ecosyste
services in economic theory and practice: fromyeaotions to markets and payment schemes, Ecoldga@aomics (2009),
doi:10.1016/j.ecolecon.2009.11.007
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Figure 3. 1: Evolvement of the conception of naiarearly Economics literature .Adapted from
Gdmez-Baggethun, E., et al., 2009.

Although awareness of ecosystem services in therslaéd dates back to Plato, and to
classical economists, efforts to identify and cltaithese services’ valuable contributions to
social welfare by ecologists and economists arersimgly recent (Costanza et al., 1997,
Daily, 1997; Salzman, 1997; Toman, 1998; Loomislet 2000; Dasgupta, 2008; Barbier,
2011). Their research has demonstrated the extyelnngth costs of replacing many of these
services if they were to fail (Dasgupta, 2008; Barb2011). The boolNature’s Services:
Societal Dependence on Natural Ecosystedited by Daily (1997) is an important synthesis.
The book presents the first rigorous attempts émtifly the range of ecosystem services and
to objectively value the services in dollars; tllk's findings also provide important insights
for environmental law. Thlew York Timekas welcomed the book as ‘the pioneering efforts

of some practical ecologists who are eager to nsak@non cause with economists.

In line with Daily, Costanza and his colleaguestheir paper The Value of the World’s
Ecosystem Services and Natural Capitaf’1997, set out to capitalize all the existingadat
allowing to obtain an approximation of the totabeomic value of all the ecosystem services

provided by the biosphere. They estimated the ntreeonomic value of 17 ecosystem
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services (most of which is outside the market)f6rbiomes, based on about 100 published
studies and a few original calculations. Each datonverted into US dollars (1994 base) per
hectare per year. For the entire biosphere, theevial estimated to be in the range of US$16-
54 trillion per year, while global national produstaround US$18 trillion per year. But with
the uncertainties surrounding ES, this value issmered a minimum estimate. However, the
reactions aroused by this paper are going to bsigeste and the positions taken, quite
marked both positively and negatively. For examplergaard and Bote (1998), major actors
of the strong sustainability view adopt a veryical attitude by titling their papemlNext, the
Value of God, and Other Reactidrend justify it in this way:*Will ecological economists
bring us the value of God next? And will this be &nd of history for economic valuation?
Or, now that we know the exchange value of theheave wondered with whom we might
exchange it and what we might be able to do with thoney sans earth..”. Reaction
unpleasant to Daily (1998, p.21) who reacts in tspecifying that‘The purpose of the
authors of ‘Pricing the Planet’ is quite reasonabéand not, contrary to some wags, to sell, or
rather rent, the earth to extraterrestrials. Nor doconsider their exercise in any way
blasphemous, akin to putting a price on God (...Most negatively reactions arise due to the
“large attempts” by authors to place a monetaryeabn the biosphere as an ecosystem,
which one could either be sold or compared to aro#iguivalent ecosystem that does not
exist. But, the idea of Costanza et al. paper washbw that replacing the world’s total
natural capital is by definition impossible, foetsimple reason that there would be nothing
left to replace it with, because the value of theldis natural capital is “infinite”. Hence, the
issue of valuation is inseparable from the choiaed decisions we have to make about

ecological systems.

Furthermore, Water Act, the Endangered Species Aot the National Forestry Act
implicitly protect ecosystem services through thdiabitat protection and planning
procedures. Hence, although some argue that eeosygdrvices cannot be evaluated, that we
cannot place a value on such intangibles as huifgarehvironmental aesthetics, or long term
ecological benefits, in fact, we do so every daye Wplicitly assess the value of these
services every time we choose to protect or degtiaelenvironment (Pearce, 1990). In this
view Myers and Reichert (1997 cited in Meral 201@derlined the leitmotiviwe don’t

protect what we don’t value” Nonetheless, despite these statutes and indgtecosystem

29 http://www.sciencedirect.com/science/article/pig20800998000123

105




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

protection remains inadequate (Salman, 1997). Psrtes underlined Salzman (1997), the
most policy challenges facing protection of ecamysts that of valuation, that is how to
translate ecosystem’s value into common units séssment of development alternatives. In
this sense, the hard decisions revolve not arounether ecosystem protection is a good
thing, but rather how much we should protect anatat cost. For example, how would the
flood control and water purification services ofparticular forest be diminished by clear
cutting or selective logging of 10%, 20%, 30% adodin a watershed? At what point does
the ecosystem’s net value to humans diminish, gntidww much? Can the degradation of
these ecosystem services (in addition to ecosygtands) be accurately measured? And if so,
how can partial loss of these services be balaagadst benefits provided by development?
Therefore, the fundamental issue is then whethemoplicit valuation of ecosystem services
is accurate, and if not, what should be done alb#utMoreover, while the estimated value of
these services is impressive, it is important toogmize that these are estimates with

significant challenges:

Landscape-specific nature of ecosystem servidegshallenge in valuation is that an
ecosystem service’s value can be landscape-spéetifee benefit to humans of an ecosystem
is not a straightforward biophysical measure, ipedels on its vegetation type, its goods,
services or its amenities. Furthermore, identicasgstems in different locations will have
very different values. For instance, an ecosystararbon sequestration and biodiversity will
be valuable even if distance from human populatlmit, its role in pollination and flood
control likely will not (Salzman, 1997).

Absolute and marginal valuation of ecosystem seedcPolicy makers must concern
themselves with two different types of valuatiorheTfirst is the absolute value of the
ecosystem service. Methods to determine this haea ldentified. These values may prove
important for political or advocacy purposes. Knogvithat watersheds provide billions of
dollars of services to local communities may makeaisier to adopt regulations restricting
development of watersheds or other protective mreasurhe second type of measure is
marginal value. Land use decisions are made onntamgins, such as whether to allow
development of ten hectares in a seventy hectatlamdefor instance. Absolute service values
cannot inform this decision. Thus, the greatestiieeecosystem service valuation may be at

the margins, determining how much is service piowisvorth in this particular location?

30 This also refers to the size of ecosystem (nakidoeal, particular) we should consider for valoat
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Relative cost Often, policy makers do not need to know the alisokalue of a service at
all, so long as it is obviously important. In denglwhether or not to invest in an ecosystem
service or a technological service provider, thg keestion is relative cost, i.e. which
approach provides the needed level of servicevatdobcost? If it costs $10 million to build a
treatment plant and $5 million to institute landeushanges with the same resulting
improvement in water quality, then investing in @gosystem service makes financial sense
irrespective of the absolute value of the wateifization service. In this respect, valuing the
costs of substitutes may be more important thanimglthe absolute service. Moreover, other
insight of an ecosystem services perspective tsrliasting in natural capital can prove more
efficient than using built capital to deliver kegrgices. For example, floodwaters can be
addressed through built capital, such as enginegogkls (e.g., construction and maintenance
of dikes and levees) or through natural capitahsas landscape management (e.g.,
restoration of wetlands in flood plains). In somestances, perhaps many, landscape
management may prove a better public and privatesiment strategy for providing flood
control once one accounts for the positive extéraslof improved water quality, wildlife

habitat, and recreational amenities.

Hence, ecosystem services make critically importonitributions to human welfare and
valuation can make this clear. Depending on theuoistances, policy makers may need to
decide whether an absolute and marginal valuattomaost useful. A broader and more
complete understanding of ecosystem services cdhefuhelp justify the use of positive
incentives. In using scarce governmental fundséonpte particular environmental behavior,
policy-makers generally would like to show that faeds generate equal or greater public

benefits.

3.2.1 The Concept of Total Economic Value

The concept of total economic value (TEV) providefamework to value ES uses and to
take these into account when making policies tiffeces ES of watershed; and there is an
increasing consensus that it is the most appr@poat to use (Barbier et al., 1997). Before
proceeding with the conceptual framework of envinental valuation and the analysis of the
techniques available for expressing in money tdimasvalue of ES, the nature of such value
must be explored. Two broad categories of valueslafined in the literature as components
of the TEV of ESUse value and Non-uses valugfe TEV of ES as applied to watershed is
illustrated in figure 3.2.
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1- The concept of Use Values (UV)

Use values are defined as the benefits that démore the actual use of ES. For example,
people can derive a benefit from burning firewoading herbs for medicinal purposes,
walking in a forest, watching birds, or admiring ttandscape (Markandya et al., 2002). UV
are grouped according to whether they are direchdirect (Pearce and Turner, 1990). The
former refers to those uses which are most famibaus: harvesting of fish, collection of
fuelwood and use of the watershed for recreatioredduses of watershed ES could involve
both commercial and nhoncommercial activities. Comuiaé uses may be important for both
domestic and international markets. In generalyvtiiee of marketed products (and services)
of watersheds is easier to measure than the vdlu®mcommercial direct uses such as
transport through a river or lake.

In contrast, an additional category of UV is suggedo include those values that are not
readily perceived when individuals are asked tduata the value of ES. For example, an
individual may not be aware of the value of treeggeenhouse effects and the importance of
the latter. This is one reason why policy maketgrofail to consider these non-marketed
informal uses of watersheds in many developmenisiers. Therefore, various ecological
functions of watersheds may have important inditesgt values (IUV). Their values derive
from supporting or protecting economic activitiégitthave directly measurable values. The
IUV of an environmental function is related to tbkeange in the value of production or
consumption of the activity or property that it psotecting or supporting (Barbier et al.,
1997). However, as this contribution is un-marketges financially unrewarded and is only
indirectly connected to economic activities, thds®/ are difficult to quantify and are
generally ignored in watersheds management desisiar example, natural floodplains may
recharge groundwater used for dryland agricultgrazing livestock and domestic or even
industrial use, yet many of these floodplains dnedtened by dams and other barrages
diverting water for upstream and water supply (Barbt al., 1997; Gopal, 2016).

2- The concept of Option Values (OV)
In addition to the above UV, the conceptopition value (OVhas also been introduced, that
is, the additional value placed on a watershechbgd people who want to have the option of
using its ES in the future. According to Markandyaal. (2002), this concept is based on two
basic arguments: uncertainties and irreversibiligyated to environmental issues. It is

assumed here that if an individual is uncertaintiviethe ES will be available in the future,
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he/she will be willing to pay a sum in excess aflmer expected consumer surplus to ensure
that the ES will be available in the future. The @¥refore, can influence decision making
regarding the most efficient allocation of ES (thgt conservation versus development).
According to Barbier et al. (1997), in most cashbs,preferred approach for incorporating OV
into the analysis is through determining the défeze between ex ante and ex post valuation.
Moreover, if an individual is uncertain about theure value of a watershed, but believes it
may be high or that current exploitation and coswer may be irreversible, then there may
be quasi-option value derived from delaying theeli@@ment activities. Thus, quasi-option
value is simply the expected value of the inforomatilerived from delaying exploitation and
conversion of the watershed today. Therefore, gojpison value consists not as a separate
component of benefit but involves the analyst ioperly accounting for the implications of

gaining additional information (Barbier et al., 799

3- The concept of Non-use Values (NUV)
Non-use values (NUV) are described agistence values (EVand “bequest values (BY)
The argument behind existence value is that pedpleare about ES, not only because they
or their heirs, can get some sort of benefits or agoid some sort of loss by using or
preserving ES. People wish to maintain or impro& dut of sympathy for animals and
nature or from moral conviction. There is therefareintrinsic value, a value that resides ‘in’
something and that is unrelated to human beinggetlher (Markandya et al., 2002). For
example, there are individuals who do not currentbke use of watersheds but nevertheless
wish to see them preserved “in their own right”. E8va form of NUV that is extremely
difficult to measure, as EV involve subjective \aions by individuals unrelated to either
their own or others’ use, whether current or futukeother important subset of NUV or
preservation values is bequest values (BV), whiesults from the desire of people for
preserving ES for the enjoyment of other peopldah the present and future generations.
BV involves altruism such as, for example, the iesi individuals placing a high value on
the conservation of tropical watersheds for fulgeeerations to use. BV may be particularly
high among the local populations currently usingadershed, in that they would like to see
the watershed and their way of life has evolvedcamjunction with it passed on to their
inheritors and future generations in general. FBgB12 provides an example of taxonomy

described above with references to the forest aatdrwesources in the watersheds.
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Total Economic Value

|
| | | |
| Direct use values | ‘ Indirect use values | Option values | Existence values Bequest values

Output directly consumed Functional benefits Future direct and Intrinsic values Altruism values
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Figure 3. 2: Definition of the TEV of watershed ERlapted from Barbier et al., 1997; Pearce and
Moran, 1994; Markandya et al., 2002, and Gopal6201

From figure 3.2, the total economic value of E$hie watershed is obtained as follows:
TEV = UV + NUV = (DUV + IUV + OV) + (BV + EV)  (3.1)

However, even if, in practice, it is not easy tdangle these different components of TEV,
the above concepts are usually bear in mind whématng the value of environmental
services. Moreover, in many circumstances, it isratial importance to assess the total value
of ES, or that of some components of it, in monetarms. Often, the benefits of a proposed
development will be much greater than the primeasg value of ES, but much less than the
TEV of these ES. Furthermore, the measure of tHeevaf ES is needed to comparing
alternative projects, policies and programmes,dieminine how far a policy should go. For
example, how aggressive should greenhouse gasiensigse controlled (this, is a function of
the magnitude of social losses and how these dve taeasured). Moreover, the value of ES
involves accounting for their depletion, often tingh green national accounting, or the
promotion of landscape amenity. Measuring the H8evalso could help in informing user
pay policies, and to solve environmental litigatibmough compensation payment. All this

however, usually depend on the monetary value iddal place on the ES.
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3.2.2 Welfare Foundation of ES Valuation: Basic Cotepts of valuation methods

The monetary valuation of an ES is usually basethe monetary value that individual place
on it. Thus, the maximum amount of money an indigidis willing to pay for obtaining a
benefit or avoiding a loss in most situations r&fethe intensity of his/her preferences for
such a benefit or loss. These preferences in @mased on the value she or he attaches on
the watershed (Markandya et al., 2002). Therefive,maximum willingness to pay (WTP)
can then be considered as an expression of indiv&ualues, and the minimum willingness
to accept (WTA) is an amount of money considerecc@mpensation for producing the
benefit or for incurring a cost and this refleat tvalue of such benefit or cost. For example,
when an individual buys an ES paying market pribe, price pay directly reveals a lower
bound of his/her maximum WTP. Similarly, when adiwdual sells an ES receiving the
market price, the amount of money received direcdyeals upper bound for his/her
minimum WTA for foregoing the use of such assetooproduce the asset. However, when
there is no market for an ecosystem good or seroeiceiously there is no price that reveals
the lower bound of individual’'s maximum WTP and tigper bound of the minimum WTA.
In this case, to evaluate people WTP or WTA, tkato obtain a monetary measure of the
value individuals attach to a non-marketed ES,rzédtive means are used. But before

discussing these means, some general conceptsdiregsWTP/WTA need to be presented.

According to Markandya et al. (2002), both maxWTil aninWTA of individuals for a
change in the level of an ES can be measured Igakirthe variations of the individual's
monetary expenditure required to keep him/her fackht in terms of satisfaction (welfare),
when change occurs. MaxWTP and minWTA can therakernt as the monetary indicators of
the individual’s welfare changes. Changes in thell®f an ES in the watershed can then
affect the welfare of individuals in different waysccording to basic economic features of the
watershed. An ES may be priced, such that indivegdbave to pay some amount of money to
secure its use (tap water supply). However, manwifeSublic or quasi-public goods, which
while affecting the welfare of each individual, amet under control the control of each
individual (for example air quality). According tthese specific features, an individual
therefore may be willing to pay or accept as comsp#@an, to obtain, provide /avoid these
changes that follow in the watershed p#ce increase; price decrease; improvement in the
guantity/quality available; and degradation of thguantity/quality available In these

different contexts, the individual’'s maxWTP anchkMTA are measured using the economic
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concepts oftompensating variation (CV), equivalent variatideV(), compensating surplus
(CSU) and equivalent surplus (ES(Warkandya et al., 2002). We will focus here onUCS
and ESU of quantity/quality change of ES.

1- Measures of Welfare for free or uncontrolled ES
When considering ES outside the control of the gores, it appears that any changes in their
level affects the utility of the individual (figui&3b). Such effect will lead the self-interested
consumer to make the following commitments/requdsts payment as underlined by
Markandya et al. (2002):

» In the case of an environmental improvement, tavileng to pay something to bring
about the environmental improvement, or to requoenpensation to provide or
supply the expected environmental improvement;

= In case of environmental degradation, to requirmensation for the environmental
damage or to be willing to pay something to prewerth damage.

In both cases there are measures of the WTP/WT#hefconsumer for the environmental
change (figure 3.3a). Figure 3.3 illustrates théfave measure due to quantity/quality change
in ES and the CSU and ESU for environmental impmoemat.

The compensating surplus (CSE9r an ES improvement is the amount of money tiesds
to be deducted from income of the consumer to keepher at the same level of utility as
without environmental improvement (notéld) (figure 3.2b). While theequivalent surplus
(ESU) for an environmental improvement is the additiomadome to be given to the
consumer to bring him/her to the same level ofitytlU;: that s/he would attain with the

current income if environmental improvement frogit& B occurred.

4

Measures of welfare change due to quantity/quality change of ES

‘ T e

Improvement Degradation B G \\
v ; b TS m ””” | ﬂ
. ) CsU — —
maxWTP minWTA minWTA maxWTA mi U U
(CSU) (ESU) (CSU) (ESU) ﬂ — s
| — P

Figure 3.3a: Measure of minWTA & mawWTP for quayijuality change; Figure 3.3b: ES

0 Eo E ES
improvement

(CSU and ESU)

Figure 3. 3: Welfare measure due to quantity/qualitange in ES and the CSU and ESU for
environmental improvement
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2- WTP/WTA for an environmental improvement
The maxWTP for an improvement is measured by CSbusT if an environmental
improvement from Eto Ex occurs, other things equal, to keep the utilitytreé individual
constant, this needs to be compensated by redsatidncome available for consumption M.
Hence, if the individual is asked how much s/he Mdae willing to pay at maximum to get
environmental improvement, assuming that he behaves rational way, s/he would be
willing to pay at maximum the differenden-my). That is, the savings in expenditure she
would obtain to keep the utility level Uo if thev@rmonmental improvement does not occurs.
The differencgmo-my), representing the WTP of a rational individuages an environmental

improvement, is then the CSU of the consumer’s edipere for the ES improvement.

The minimum required compensation to forgo the ssyed improvement or (to supply the
improvement) is measured by ESU. An environmentgirovement from &to E, leads,
ceteris paribusto an increase of utility from dXo Us. If the individual is now asked how
much s/he would be willing to accept as a minimtorforgo (or to supply) the environmental
benefit, assuming he/she behaves in a rational wéne would be willing to accept at
minimum the differencéms-mp), that is, the increase in expenditure s/he woutdrio reach
level U if the improvement does not occur (or the expemdits/he would incur to allow
achieving the utility level Wif improvement of the environment occur). The eliéfince(ms-
np), representing the minimum compensation required\(WitA) of a rational individual to
forgo (or supply) an environmental improvement,then the ESU of the consumer’s
expenditure for the ES improvement. Different ajpgfes have been use to assess the ES
values and to compute the WTP and WTA for the vgatsals environmental improvement.

3.3 Approaches of the Evaluation of watershed ES

Some popular and accepted evaluation approach&atefshed services have been proposed
in the literature. These range from environmentadts-benefits analysis (ECBA) to the
valuation methods. We first present the differeppraaches of watershed environmental

evaluation and then the valuation methods.

3.3.1 Environmental Evaluation Approaches

This approaches include cost-benefit analysis (GCB#st-effectiveness analysis (CEA),
multi-criteria analysis (MAC), cost-utility analgsi(CUA) and impact analysis (IA) (i.e,
environmental impact assessment (IEA), socioeconampact assessment).
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1- Cost-Benefit Analysis (CBA) Approach to ES Evaluatin
The CBA is used to compare costs of a policy (mtpjeith the benefits to determine whether
there is a net benefit to society. Given that resesi are scarce, the selection of a given
investment means that the resource will not belabiai for other alternative. Thus, there is an
opportunity cost (OC) to carry out the investmertis OC is taken to be the cost of the
project or the WTA for the project to be implemeht8imilarly, the benefit is taken to be the
WTP for the good or service. Hence, the net sdmakfit (NSB) is defined as: WTP — OC
. The rationale of CBA is that if NSB then, in theory, the state can use the surplus to
compensate the losers, i.e., potential Pareto wgonent. Though this rule has generated
controversy because it does not require actual eosdtion to take place, increasingly, we
are seeing cases in which government is requir@aiesmes through the court system, to
actually compensate losers in big development ptojgnis is also the idea emphasizing the
PES mechanism. The first formal application of CBAs in 1768 to evaluate the net benefits
of Forth-Clyde canal in Scotland; and CBA first ee®d official government recognition
under the U.S Flood Control Act of 1936. Under this, CBA was required to evaluate the
benefits and costs of all water resource projectwitoever they accrue; and to show that
flood control was in the interests of social wedfar

However, the first application of CBA that accouhfer the value of amenity services, i.e,
the application of the environmental CBA (ECBA) wime by Krutilla and Fisher (1975). In

their model, the value stream of the commodity tweent alternative was larger in early
years and diminishes steadily over future time, r@ag the comparable amenity services

stream increase over time.
* Krutilla-Fisher (1975) Model

Let NSB=Bd:-Cit— EG (1), where NSB = Net social benefit in time t for 1,2,

..,T, where T = project lifetime.
Let EG = B (P):= environmental benefits of preservation in time t.

Similarly let By and G be written as B(Dpnd C(D), respectively for the benefits and cost
streams associated with development without ther@mwental impacts. We can therefore

write Equation 1 as:

0 NSB = B(D): - C(D): - B(P} 2

114




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Treating time as continuous, we can write (2) as

Where NPV= Net Present Value. This can be writen a
T T
NPV(NSB=[[BR- CR] € dtf BP® dt (3
0 0

According to Krutilla and Fisher (1975), the vahfehe wilderness amenity services will rise
over time relative to the prices of the inputs aodtputs from development. Most
development options have close substitutes (egsilféuel vrs hydro power and nuclear).
Rising demand for extractive outputs can be meteateasing real costs over time. However,
wilderness preservation benefits have effectivedyozsubstitution possibilities, even with
technological progress. Environmental amenity seswihave a high income elasticity of
demand. But technological progress cannot augnhensipply of these services. Therefore,
with economic growth and technological change, wpeet the relative value of natural

environmental assets to increase.

We introduce this into the model as follows:
T T

NF’\/(NSB:J'[ B[L® dtj[ P e dt @
0 0

Where preservation benefits are assumed to grewcanstant rate a, giving a flow of benefits

of Pé'. While development benefits and costs are constantan rewrite Equation 4 as:
T
NPV(NSB= NPV[ PEY] ot (
0

Thus, things to note given that “r’ and “a” arereative factors are:

1. If a > 0, NPV will be less than a=0 for a gidRV’, i.e., if we take the Krutilla-Fisher
argument on board, a development project is lésdylito pass the inter-temporal allocative
efficiency test for a given NPV'. Therefore, thenmtend for natural environment will be

growing faster.

2. If a =r, then in effect preservation benedits not discounted.
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3. If a > r, then the benefits are discounted ¢@ative rate, and the discounted stream for P

will be growing over time.

Assuming that T- «a
We can rewrite (5) as NPV (NSB) = NPV’ — P/(r-a) (6)
Therefore, for g => P/(r-a)} => NPV| for a given NPV’

From the model presentation, Krutilla-Fisher stamdhe intergenerational inefficiency this
generates in allocations of natural environmentsbatsveen development and amenities
services. Furthermore, CBA applied to sewage treatnproject in order to build a
wastewater treatment facility and associated pugpiations and drainage pipework, reveals
that the primary socio-economic benefits are a ¢tdn in health costs and mortality rates
due to reduced pollution to water resources andedtimdrinking water, a reduction in the
costs of treating increasingly polluted water siggland an increase in labor productivity as
a result of a reduction in absence from work dudiness. Secondary economic benefits from
projects include benefits to industry and agriad@tirom using recycled water, and additional

revenues from re-afforestation (Asafu-Adjaye, 20btes).

2- Cost-Effectiveness Analysis (CEA)
The CEA technique is generally used for selectmg@rag competing options to achieve a pre-
established decision. The rationale is to complaeerelative costs of the readily alternatives
available and to choose the least cost option.his &pproach, benefits are specific and
common, but are not valued in monetary terms. Cdehbeen used by policy makers in

finding out the least cost option to achieve a wptdlution standard fixed at a certain level.

3- Environmental Impact Assessments (EIA)

An EIA imposes a participatory process through Wwtitee promoter of a project provides all

information related to the proposed activity (elggation, nature, type of impact on the

milieu and people, mitigation measures) in a pudbcument. This information is placed at

the disposal of the public and local communitieshest project site. The resulting public

consultations provide an opportunity for commuitie draw attention to possible impacts on
ecosystem services that have not been identifre@ameroon, though foreseen in the 1996
Environmental Framework Law, EIAs were not impleteeinuntil 2005. The Ministry of the

Environment and Protection of nature (MINEP) plagekiey role in preparing EIAs and the
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current Ministry of the Environment, Protection oature and Sustainable Development
(MINEPDED) gives the green light for execution betprojects. These EIAs cover issues
relating to ecosystems in urban and rural areas emtdblished inconsistencies between
proposed construction or project development aedsaexposed to natural hazard such as

floods, erosion, landslides and earthquakes.

4- Multi-Criteria Analysis for evaluating ES managemert
MCA provides a framework to explore and evaluate ¢ffects of uncertainty and multiple
objectives. It deal with qualitative or quantitaiwscores or measures, provides a flexible
framework and has the ability to incorporate stakadr preferences in considering people
from different sciences. Thus, MCA is adopted whée problem is complex, and
information discovery is important and could in@linput from multiple disciples; when
outcome are uncertain and difficult to value in miany terms, and the stakeholders are in
conflict about the importance of multiple outconrecateria. In addition, MCA requires the
final decision to represent a satisficing solutaord not necessary an optimal solution. With
the MCA, one can adjust the ranking of criteriguatiscores shapes, and include additional
criteria or options. However, under MCA, stakeleofdare usually required to have a certain
level of education, and information requirements ba excessive (money consuming) along
with mathematical foundation which is weak. Furthere, requirements to apply weights can
be more problematic for policy-makers (time consughi All these issues make MCA not

easy to implement in developing countries. .

From the foregoing environmental evaluation appneac CBA is the preferred approach in
large and complex projects with significant so@atl environmental implications. Whereas,
CEA is preferred where major economic benefits oartre valued in monetary terms.
However, the major limitations of these approaclespgcially of CBA, when environmental
issues are involved, include their inability to @ant for the uncertainty due to complexity of

ecosystems, and the valuation, in money termspofmarketed ES such as fauna and flora.

3.3.2 Valuation Methods employed for watershed ES

Various methods have been used to estimate botmanket and non-market components of
the values of ecosystem services in the waterdheske methods are usually divided into two
main classes: Revealed preference (RP) methodstatetl preference (SP) methods. But
sometimes, the Benefit transfer (BT) and a combimieckvealed and stated preferences are

considered (Figure 3.4).
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Total Economic Value

Revealed Preferences (RP) or Stated Combined Benefits Transfert Stated Combined || Benefits Transfert
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Contingent Rating (CR)
Contingent Ranking (CRn)
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Figure 3. 4: Watershed ES valuation methods

As noticed early, many watershed values are netthjr reflected in market prices at all. This
is true for all the environmental functions, fosoerces harvested for own use by households,
for most recreation and water transport serviced, far all non-use values. Moreover, the
application of valuation techniques requires aneusinding of the economic concept of
willingness to pay (WTP) and willingness to acc@pTA), which is the basis for economic
valuation of any ES. Thus, techniques such agrthel cost method (TCM), hedonic price
method (HPM), contingent valuation method (CVM) ambice experiment method (CE)
have been employed to estimate directly WTP andetams WTA in the watershed.
However, such valuation methods are not easilyiegipke in remote and rural settings of
developing countries as quoted in this citationVittington Dale (1998, p.21, cited in
Milanesi (2007)) for CVM:*Ten years ago only a handful of very rudimentagntngent
valuation (CV) studies had been conducted in dguaipcountries; at the time conventional
wisdom was that it simply could not be done. Theblems associated with posing
hypothetical questions to low-income, perhapseiltite respondents were assumed to be so

overwhelming that one should not even try. Todayhawe come full circle; it is now assumed
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by many environmental and resource economists atidypanalysts working in developing

countries that contingent valuation (CV) surveys siraightforward and easy to d¢”

In certain circumstances, valuation techniqueshsasindirect substitute (IS), indirect
opportunity cost (I0OC), relocation costs (RC) amghlacement costs methods (R@hich do

not related uniquely to WTP have been applied (Barkt al., 1997). For example, in the case
of wetland, some non-market values have been appabed through the use stirrogate
market priceswhich is the use of an actual market price oflated good or service to value
the wetland use that is non-marketed. In the cdskaovested or directly used wetland
resources that often have no market (e.g., fuelyydbd value of their use has been estimated
by the market price of similar goods (e.g., fueldgmurchased from other areas) or the next

best alternative or substitute good (e.g., chajcoal

In case apparently no marketed substitute orredteme exists, other methods of valuing a
non-marketed watershed or wetland resource havampoyed. These include thedirect
opportunity cost (IOChapproach, where the time spent collecting or tsivg, or planting
trees is valued in terms of foregone rural wades,dpportunity cost of labor based on other
employment. These methods also include théirect substitute approagchwhere the
opportunity cost of using a substitute for watedshesource is employed as its value measure
(Barbier et al., 1997). For example, the costshiaiming water outside the watersheds could
be costed as a substitute for using the watersheal source. In addition, the OC of using
manure (compost) that is normally applied as feetlas a substitute for fuelwood could be
used to value fuelwood. The actual expenditureslicect use-values of watershed services
such as recreation/tourism, water transport, mayeftect individuals’ WTP for them since
they may be non-marketed and therefore unpricedthim case, alternative methods of
valuation have been applied. For water transploetyalue has been expressed in terms of the
cost of alternative/substitute means of transgat.recreation/tourism, thteavel cost method
(TCM) has been applied, where the value of visiting veaied areas is derived from the cost
of travel, including recognition of the opportunitgsts of travel time. However, more often,
CVM and CE has been used to value recreation irersla¢éds (Adamowicz et al., 1998;
Loomis et al., 2000, Carlsson et al., 2003).

Furthermore, the values of watershed environmdutaitions arise indirectly through their

support or protection of economic activity and mp. Hence, where economic production

31 The developing countries concerned with CV apfibcs up to 2005 are listed in Milanesi (2007, [899-
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is being supported, the value of these functiors been measured in terms of Wedue
changes in productivitfyCP) attributed to these functions operating normaligrpier et al.,
1997). Moreover, where economic activity or propeg being protected, the values have
been expressed in terms pfeventive expenditures (PEpat would be required if the
functions were degraded or irrevocably disruptée damage avoided costs (DAGhere
these functions were to continue normally; andabsts of alternatives/substitutesreplace
these functions, or theelocation costsequired if these functions were lost. For example
hurricane damages were avoided by maintaining abasttland strips to reduce storm

intensity inland (Barbier et al., 1997).

Benefits transfe(BT) refers to the practice of using values estimabedhh alternative policy
context or site as a basis for estimating a vatmetfe policy context or site in question. BT
studies are often the only recourse where dataas pr funds are not sufficient for a full-
scale valuation study. This method has been emglbyeCostanza et al. (1997) in estimating
the value of the world’s ecosystem services andrabtapital. However, BT application
depends on a number of factors, including simyfaot the sites, i.e., the ES in both sites
should have roughly similar characteristics andpibjeulation in both areas should be similar;
the values in the first study should not have beetimated a long time ago because

preferences change over time.

Contingent valuation method (CVMndchoice experiment (CEttempt to assess non-use
value and option values associated with watersi®&dAB underlined by Barbier et al. (1997),
estimating non-use values is extremely difficultl@mny option associated with preservation
will also be difficult to assess and quantity. ladethe general presumption is that the option
values (including quasi-option values) attacheth majority of tropical watershed may be
very high, as they represent unique and irrepldeea@ssets that generate significant
environmental benefits. The full value of thesedf#s may not always be realized currently,
but may only become apparent as these watershedsreserved over time. Thus, because
option values arise out of the uncertainty oveurfeitunknown watershed benefits, the value
may be extremely difficult to estimate. A furthensideration is about the sustainability of
the current uses of a watershed. Indeed, direct osevatershed area such as harvesting for
fish and timber, may significantly affect ecolodicalationships in the long term. Thus, some

attention must be paid to determining the “sustamgield” of watershed ES with regards to
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current direct uses. Therefore, unless use is madach techniques such as CVM and CE,

estimating non-use values and option values wikbXteemely difficult or impossible.

Contingent valuation and CE are survey techniguesgudirect questioning of individuals
while they are on-site or by mail to generate eatés of individuals’ WTP for ES they value,
or of how much compensation (WTA) they would requfrthey no longer had access to the
ES as before. In the watersheds, the general agprowolves ascertaining from the
individual either how much s/he is willing to pay eénsure that the watershed attributes are
preserved, or alternatively, how much s/he is agjlto accept in compensation for the loss of
some or all of these watersheds attributes, orce@ to allow the increase of some
watershed attributes (Hanley et al., 2001; Bateata., 1996; Carlsson et al., 2003).

3.4 Contingent Valuation (CVM) and Choice Experimen (CE)
Methodologies

To obtain and estimate the WTP/WTA for ES, there iar the literature, two valuation
methods based on stated preferences of individsalsdicated early in figure 3.4: Contingent
valuation method (CVM) and Choice Modeling (CM) ({alh include Choice Experiment
(CE) and Conjoint Analysis (CA)). Indeed, economiststirtely use non-market valuation
techniques to estimate the WTP for public goodst¢Mill and Carson 1989). In particular,
CVM has been extensively used to directly estintla¢epublic WTP for ES. The application
of CVM and other stated preference methods in ety non-market value of ES are widely
reported in economics literature (Adamowicz etl&98; Bateman and Willis 1999, Loomis
et al., 2000). Under the CVM, the choice of elittda formats for WTP questions has passed
through a number of distinct stages. In the eaésry, open-ended elicitation formats were
predominant amongst practitioners. Nonethelessatigfaction with the approach gradually
grew because of the incidence of protest bids tieguirom the associated cognitive burden,
and of the potential for strategic bidding (Hangtyal., 2001). Moreover, during the 1980s,
there has been a shift towards the use of dichatsnahoice elicitation, which not only
provided incentives for the truthful revelationptferences but also simplified the cognitive
task faced by respondents (Bishop and Heberlein9)lHowever, an increasing number of
empirical studies revealed that dichotomous choéselts seemed to be significantly larger
than open-ended valued, possibly due to yeah sayagley et al.,, 2001). But, neither
approach is ideally suited to deal with cases winti@nges are multidimensional. Hence,
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partly as a response to these problems, valuatiantiponers increasingly developed an

interest in alternative stated preference formatt &s Choice Modelling (CM).

Choice Modelling (CM) is a family of survey-basee@timodologies for modelling preferences
for goods and services, where goods and servieedeacribed in terms of their attributes and
of the levels that these can take (Hanley et BD12 Respondents are presented with various
alternative descriptions of a good or service,edéhtiated by their attributes and levels, and
are asked to rank the various alternatives, totham or to choose their most preferred. By
including price/cost as one of the attributes @& Hervice or good, WTP can be indirectly
recovered from people’s ranking, ratings or chai¢eswith CVM, CM can also measure all
forms of value including non-use values. The cohedpmicroeconomic framework for CM
lies in Lancaster’'s (1966) characteristics theorwalues which assumes that consumers’
utilities for goods can be decomposed into utgitier composing characteristics. Empirically,
CM has been widely used in transport literatured an marketing or market research
(Henscher, 1994), but has only relatively recelben applied to other areas such as the
environment (Hanley et al., 2001). Since individpedferences or WTP can be uncovered in
CM surveys by asking respondents to rank the optmesented to them, to score them or to
choose their most preferred, these different wafsmeasuring preferences therefore
correspond to different variants of the CM approaeaimely contingent ranking, contingent
rating, paired comparisons and choice experimétitsvever, Choice experiments (CE) is
shown to be a welfare consistent estimate wheraatsngent ranking depends on the context
and contingent rating and paired comparisons aubtéfld (Hanley et al., 2001). Moreover,
contingent rating and contingent ranking do notvpgle respondent with an opportunity to
reject the good. The only way they allow oppositi®ty registering a low rating or ranking.
In that sense they are considered to be uncondltmmrelative measures of WTP and could

be understated.

In choice experiment (CE), respondents are predemitd a series of alternatives, differing in
terms of attributes and levels, and are asked ¢os# their most preferred one. A baseline
alternative, corresponding to the status quo orridthing’ situation or “opt-out”, is usually
included in each choice set. This is because onthefoptions must always be in the
respondent’s currently feasible choice set in otddre able to interpret the results in standard
welfare economic terms. CE approach was initiakyeloped by Louviere and Henscher
(1982) and Louviere and Woodworth (1983) to valeedironmental attributes of public
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goods. However, the public goods supplied throughrenmental management of watershed
services are rarely valued using CE (Shrestha dadakapati, 2003; Scarpa et al., 2007; Rai
et al., 2014).

3.4.1 Theoretical Framework of CVM and CE: The Ran@m Utility Model.

CE shares a common theoretical framework with dmmous-choice CV in the Random
Utility Model (McFadden, 1974), as well as a comni@sis of empirical analysis in limited
dependent variable econometrics (Hanley et al, ROBibwever, the attributes of the
alternative being valued are not identified in ©¢M because either you want the entire
panel or not. Under CE you have many options thatpoposed and defined by many
attributes, and attributes are defined in differéatels. That is, attributes vary across
alternatives and respondents are then requirechtose their most preferred options or
alternatives. Therefore, the CE will allow to valtiee attributes of each environmental

function in the watershed.

1- Random Utility Model Framework
Random utility Model (RUM) provides the basis fo ®@aluation method. Under this model,
each of the environmental attributes of the impdogervicesin the watershed forms an
alternative,i, in a choice setd. Alternativei would be one specific type of consumption
bundle representing an improvement in the envirariedequality of the watershed with its
conditional indirect utility functionU,; for an individual household or land manager

expressed as:
Uni = Vni + €ni = bXyi + &5 (3.2)

WhereU,,; is an individual n’s utility from choosing altetinge i ; V,,; is the deterministic
component of utility and is specified as a lingatex of the attributeX,,; of thei different
alternative in the choice set; afy is the stochastic element that represents uncdisierv

influences on individual choice.
We assume = improved state, arjd= status-quo.

In addition the probability of a land manager odiwtidual choosing alternative overj is

given by:
P,(i) =Pr (Uy > Uyj; Vj € 0, i #J) (3.3)

=Pr(Vm-+ Eni > an+6nj; V] € Q), l?':_])
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=Pr(£nj— Eni < Vni_an; V] € Q), l-';t])

IndeedV,,; include the attributes of the alternatives beiaigd such price (direct payment)
or tax.@ is the set of alternatives being valued. Howewwtiyvidual n will answer “yes” to a
proposed bit if the policy change £ 1) causes his utility net of the required paymém
exceed utility of the status quio< 0). Furthermore, by assuming:

0] An individual additively separable utility in stoa$tic and deterministic
preferences and that it is a function of Y (Disicreary income or profit) anid/,
(socio-economic characteristics) affecting his/ prefferences. And

(i) &q0 and €,, are identically, independently distributed (i.i.cdndom variables
with zero means, we can then write the Radontyak:

Uni (Vs Wi €ni) = Vi (G W) + e (3.4)

Individual will accept the bid or payment mectsamiif:
Vi (Yp = By Wo) + €ng > Vg (Y — By W) + €
Will reject if:
Vi (Yn = By Wo) + &ng < Vg (Y — By W) + g
The utility difference(Ay,,) between the acceptance and rejection of the litus given by:
Ayp = Vo (Yo — By We) — Vg (Yn — By W) + €ny — Eng (3.5)
W,, B, andY,, are elements of,, andb is the vector of parametefsanda

2- Estimating model or model specification for WTP

In order to identify the most preferred alternatieguation (3.5) can be econometrically
estimated based on responses to a household erdinali survey. Assuming that the error
term is identically and independently distributéd)(and follow a type | extreme-value or
Weibull distribution and that indirect utility (U¥ linear in attributes (W), equation (3.5) can
be estimated with a conditional logit (CL) modeldivdden, 1974). In fact, some conditional
multinomial studies used datasets that incluterrative-specific variables, such as prices
and quality measures for all alternatives, jost the chosen alternative as under the
multinomial logit model (MNL). The MNL model struate represents the probability of
choosing an alternativiesuch that the utility of the alternative is greaten the utility of all
other alternatives (Shrestha and Alavalapati, 2088jvever, in analyzing the relationship to
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multinomial model, Cameroon and Trivedi (2009) sbhdwthat MNL and CL models are

essentially equivalent as the parameters of the Midh be estimated by using asclogit
command as the special case with no alternativedfgpeegressors. Therefore, yields the
same estimates as the mlogit command. Moreovarggthe other way, they showed the
possibility to estimate the parameters ofCh model using mlogit. But this is more

difficult because it requires transforming eatative-specific regressors to deviations
from the base category and then imposing paexreguality constraints.

Furthermore, the MNL and CL models impose the i@gin that the choice between any
two pairs of alternatives is simply a binalggit model. Indeed, the selection from the
choice set must obey the Independence from Irrateddternatives (I1A) property which
states that the relative probabilities of the twatians being selected are unaffected by the
introduction or removal of other alternatives. Tpisperty follows from the independence of
the Weibull error terms across the different opticontained in the choice set (Hanley et al.,
2001). Moreover, socioeconomic variables (s) ametones introduced in this model (CL) to
detect sources of heterogeneity amongst land managel households. But since they are
constant across choice options for any given indiai, they usually entered as interaction
terms, i.e. interacted with choice specific atttésu This usually leads to the estimation of a
random parameter logit (RPL). The CL model is egped as:

exp(Vni)

PI‘(Uni>Unj;VjEQ), li])zm
i

(3.6)

Where V,,; , include the socioeconomic characteristics andirenmental attributes or
variables. Therefordy,,, B, andY,, are elements df, andb is the vector of parametefs
and a associated td,, sinceV,; is linear in attributes W,; = bX,; ). These variables or
attributes are usually derived from focus groupscuassion, empirical literature review and
secondary data while designing the research insntinfquestionnaire) and considerably

depend on the local context.

The respondent's WTP representing the compens&id is estimated using CL model
(Louviere et al. 2000; Adamowicz et al. 1998). Aplified method of estimating WTP for a
level of change in environmental attributes isaketthe ratio of the estimated coefficient of
the attribute ) and the coefficient of the cost attribite). This ratio is commonly known as

part-worth or utility representing the marginal walof a change in the attribute, i.e., the
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marginal rate of substitution between income chaagg the change in the attribute under
consideration. Thereforgf and a estimates will then be used to compute the agtgeyda P

and then the demand for Watershed ES by subsgtthiem in the following equation.

WTP = _:Battribute (3'7)

Aprice
As far as WTA is concerned in the CVM, the WTA Haeen usually estimated using the
Tobit model developed by Tobin (1958) for analysfsconsumption spending in durable
goods and which focused on a regression takinguatspecifically the fact that the spending
cannot be negative, or Heckman model (two stades)it models are qualified of censored
or truncated regression models. In a censoredssigire model, one disposes of observations
of the explanatory variables at least over the alvesample, whereas, in a truncated
regression model, all the observations of explayeaod dependent variables out of a certain
range are totally lost. These models are thosavfich the dependent variable is continuous
but it is observed only in a certain interval. hetstudies of WTA estimate, one model the
probability for the variable WTA to belong to tha&terval[0 + o[ in which it is observed
as no compensation is negative (Dupraz et al., ;2B0&kley et al., 2009; 2012).

3.4.2 CVM in practice: Steps, Issues and limitatios
It has been highlighted that a good CVM study intesshed should consider the following

steps in its application. Steps that some areladsd for CE.

= Before designing the survey, the applicant shoegdn as much as possible about how
people think about the watershed goods or senwcesiestion. S/he should consider
people’s familiarity with the goods or services vasl as the importance factors such
as quality, quantity, accessibility, the availa@ibf substitutes, and the reversibility of
the change. As a matter of fact, CVM studies assutim&t people understand the ES
in question and will reveal their preferences ie ttontingent market just as they
would in a real market. However, most people aramiliar with placing monetary
values on ES. Therefore, they may not have an adedwasis for stating their true
value. Hence, people should be familiar with thedgoor services in question, and the
applicant should determine the extent of the adi@gopulations or markets for the ES
in question, and chooses the survey sample basé#teappropriate population. This
is in order to avoid theon-response biabat arise from the CVM application.
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= The hypothetical scenario should provide an aceueatd clear description of the
change in environmental services associated wiéh gtogramme, investment, or
policy choice under consideration. It could convéysossible this information using
photographs, videos or other multi-media technigasswell as written and verbal
descriptions. This is in order to avoid th&formation biasthat arise whenever
respondents are forced to value attributes witlcivtiney have little or no experience,
and in which cases, the amount and type of infaonagpresented may affect their
answers;

= Unlike ordinary survey questions, which often asspondents whether they are
willing to pay X monetary unit to improve ‘air quigl the nature of the watershed
uses and the changes to be valued should be ggkaifidetail. Thus, respondents
would assume that one or more related improvemardsincluded. For example,
people have tendency to think of environmental mapments in general in the
watershed, even when asked about water qualityealand as result, the WTP
response in these two cases may be similar. Therefo avoid thd?art-whole bias,
which leads to the same WTP response when peoplased to value one part of the
good and then subsequently asked to value the Whalevould not be necessary in
the CVM methodology to point out specifically omsater quality, since biodiversity
or fish would not remain the same. However, in asiiily, it would be necessary to
point out specifically only water quality, sinceobiversity or fish would also be
considered as another attribute of the watershedyhich a monetary unit will be
affected. Some researchers have argued that paftewdias could be avoided by
reminding respondents to consider their budgettcainss;

= Questions can be asked in a variety of ways, usitiger bidding games, payment
card, or open-ended and close-endiedmats. In the bidding games, respondents are
offered progressively higher bid (lower amount)iluthiey reach their maximum WTP
(minimum WTA). With payment card, a range of valieprovided on a card and the
respondents is requested to choose one. In the-eomied format, respondents are
asked to state their maximum WTP or minimum WTAtWilose-ended format, also
referred as discrete choice, two variants are lysgahsideredDichotomous choice

(referendum)where a single amount is offered and respondeptasited whether or

32 An example is that if people are first asked fagit willingness to pay for one part of an enviremtal asset (e.g. one lake
in an entire system of lakes) and then asked teevidle whole asset (e.g. the whole lake system)athounts stated may be
similar

127




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

not they would be willing to pay /accept this pautar amount for ES improvement,
or whether they would vote yes or no for a spegfiticy at a given cost. This also
refers to as the “take it or leave it” approach] Brouble-bounded referendumwhere
respondents who answer ‘no’ to the first amountodiiered a lower amount, and those
who answer ‘yes’ are offered a high amount;

= In addition to the hypothetical question that afsksWTP/WTA, the survey specifies
the mechanism by which the payment will be maBe (vehiclg, for example,
through increased taxes or water bill fees. Howeweorder for the question to be
effective, the respondent must believe that if theney was paid, whoever was
collecting it could affect the specified environrtedrchange. Thus, a useful vehicle is
usually the donations to a trust fund to be adrtenesl by an independent NGO, or the
collection of fees by a municipality or council, ieh is usually closed to the
population.

= Applicant should specify whether comparable ses/iege available from other
sources, when the ES is going to be provided, ahethver the losses or gains are
temporary. Indeed, people will reduce their WTPRmarease their WTA if they are
aware of the substitutes. Thus, the specificatforomparable services available from
others sources has as result to avoidetidedding effect (a biashich is attributed
to the existence of substitutes, or which occursabse people are seeking a ‘feel
good’ or “warm glow” associated with contributinga good causg

= Respondents should understand the frequency of gratymequired, for example
monthly or annually, and whether or not the paymemnil be required over a long
period of time in order to maintain the quantity quality change. Moreover, they
should understand who would have access to thenHSvho else will pay for it, if it
is provided;

» Respondents should understand that they are clyreaying for a given level of
supply. Therefore, the scenario should clearlydati whether the levels being valued
are improvements over the status quo, or poteaéeines in the absence of sufficient

payments. Furthermore, when the household is the ainanalysis, the reference

33 The expressed answers to a WTP question in a CVM lmeabiased because the respondent is actuallyeaingwa
different question than the surveyor had intend@dther than expressing value for the good, theoregmt might actually
be expressing their feelings about the scenarith@rvaluation exercise itself. For example, resieoits may express a
positive WTP because they ‘feel good’ about theddagiving for a social good (referred to as theatm glow” effect),
although they believe that the good itself is uromant. Respondents may state a positive WTP inrdadsignal that they
place importance on improved environmental quatityeneral.
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income is the household’s income rather than redp@ar's income. However, a
strategic biagnay arise when the respondent may provide a biasgder in order to
influence a particular outcome. For example, if tleeision to preserve a stretch of
river depends on whether or not the survey prodacssfficiently large value for
fishing, the respondents who enjoy fishing maydragted to provide an answer that
ensures a high value, rather than a lower valueréfigcts their true valuation. Thus,
responses may be unrealistically high/low if resjeonts believe they will not have to
pay for the good or services and that their answnay influence the resulting supply
of the good. This bias is well overcome in choicedelling technique;

= The questionnaires should be pre-test for potebtades such as starting point bias,
which occurs in the prompt respondents by sugggstinstarting bid and then
increasing or decreasing this bid based upon whétleerespondent agreed or refused
to pay such amount. It has been shown that thecehof starting bid affects
respondents’ final WTP/WTA response. Pre-testirguies testing different ways of
asking the same question, testing whether the igueist sensitive to changes in the
description of the ES or resource being valued,somdetimes conducting post-survey
interviews to determine whether respondents aténgtéheir values as expected. In
relation with this latter point, some researchemgua that there is a fundamental
difference in the way that people make hypothetiedisions relative to the way they
make actual decisions. Therefore, this leads tohgimothetical biaswhich occurs
when respondents may fail to take questions sdyiaise the hypothetical nature of
the exercise, and because they will not actuallseljeired to pay the stated amount.

= Validation questions are included in the survey,verify the comprehension and
acceptance of the scenario, and to elicit sociogmon and attitudinal characteristics
of respondents, in order to better interpret vemmin responses across respondents;

= CVM and CE are conducted as in-person intervieelgphone interviews or malil
survey. However, though the in-person interviewthe most expensive survey
administration format, it is generally consideredoe the best approach, especially if
visual materials are presented;

= A large, clearly defined, and representative saroplide affected population should
be interview; and a high response rate should beaed. This is then in order to
improve the statistical efficiency of the analysisl results obtained.
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= Once the results of CVM studies are obtained, dreynot difficult to interpret, since
monetary values (WTP/WTA) can be presented in teximsean, median per capita or
per household, or as an aggregate value for tleetaft population.
= In theory, the results of the WTP question and Wguestion should be very close.
However, when the two formats have been comparetA Wignificantly exceeds
WTP. Critics have claimed that this results invalet the CVM approach, showing
responses to be expressions of what individualddvdee to have happen rather than
true valuations. But, this divergence usually dejseon the income elasticity and the
substitution effects (Hanemann, 1991; Shrogen ¢t1894), or loss aversion for
public goods that may have serious implicationsvieifare (Coursey et al., 1987).
Hanemann (1991) demonstrated that the divergenteasagge from zero to infinity,
depending on the degree of substitution betweerlgg@p ES and given a positive
income elasticity. Hanemann showed that one shoulg expect convergence of
WTP and WTA value measures when the ecosystem gosdrvice has a very close
substitute; and that when the good has an impestdzdtitute, a value divergence will
exist and will expand as the degree of substitutiesreases. Furthermore, in the
context of PES mechanism, this divergence is reduio ensure the participation
constraint identified by Wunder (2008).
Although CVM is the most widely accepted methoddstimating TEV including all types of
non-use values, some issues and limitations hame twederlined, and a great deal of research
has been conducted to improve the methodology (Md#a 2007). Choice experiment (CE)
have been shown to overcome the strategic biasobyegquiring respondents to state their
bids. Non-response bias is overcome by the easitietrespondent to tick its best alternative
or option on a choice card illustrated by photobgrap

3.4.3 CE in practice: Steps, Experimental Design E€iency, and Heterogeneity

In the last decade, the use of discrete choicerempets (CESs) for the purpose of nonmarket
valuation of environmental goods and services hameg favor with many applied
environmental economists. The first study in apmyiCE to non-markets environmental
valuation was that of Adamowicz et al. (1994). Gis used when policy outcomes may be
usefully described in terms of attributes and thgadtive is to infer the value attached to the
respective attribute levels. Attributes could blevant policy traits (behaviors) and typically

include the policy cost to the respondent (see .} 3
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+«+ Steps in conducting Experimental Choice Analysis
Some steps have been underlined in conducting periexental choice study. An overview of
the effort necessary is provided under the chatiaateon of the decision problem below.

1-Characterization of the decision problem:This is a most important stage of the study.
Through focus groups, literature review, interviemith experts, etc., the applicants seeks to
characterize the decision problem in terms thatd#i@sion maker understands. Specifically,
the applicant needs to understamalv individuals become aware of the need to make the
decision in questignneed todefine the dimensions of evaluation of the ecosysgfeods or
servicesto search fomformation on attributes and alternativee constructhoice setsand

to make decisionsThese items are crucial in formulating a decigowablem that is most
similar to the decisions that individuals make @alrlife, when the selection problem of
interest is on relatively familiar to decision mekelndeed, when the choice being studied is
less familiar to the respondent, this stage maxamithe chances of communicating the
desired information to him or her. The applicarstoateeks to identifgources of individual
heterogeneitye.g education, income, attitudes towards enviemal issues) that could lead
to important behavioral differences. Therefore, dhigputs of this stage are usually: relevant
attributes and attributes levels selection, cheeesize and composition, relevant sampling
frame for the study and individuals differences.

2-Attributes and attributes levels selection Based on study objectives and stepl
information, the attributes, the number and valfiehe levels for each attribute must be
defined. Often, this stage is conducted in paraligh stepl. For example, when defining the
dimensions of evaluation of the ecosystem goodsewvices. Commonly, attributes are
identified from prior experience, secondary reseaaad/or primary, exploratory research
(Louviere, 1988). After identifying the attributés a particular experiment, the analyst must
assign values or levels to each attribufBsese levels should be chosen to represent the
relevant range of variation in the present or fidumarket of interestThough commonly
presented in words and in numbers, attributes dsetlve been also communicated via
pictures (static or dynamic), computer graphics] aharts etc. To the extent that visual
(rather than text) representations of attribut@leware utilized, it likely that respondents will
perceive levels more homogeneously, likely leadongore precise parameter estimate in the
modeling stage (Adamowicz et al., 1998a). Howewbe tradeoff is that non-textual

presentation of information is costly and oftengisonsuming to produce.
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3-Experimental Design Development Once attributes and associated levels have been
determined, analysts typically use some form ofigegfull factorial or orthogonal) to
generate different combinations of attribute levesdled “profiles” (Louviere, 1988). A
“profile” is a single attribute level combination in a compldésetorial combination of
attribute leveld®. While a“design” is a sample of profiles which have a pamar set of
statistical properties that determines the utilggecification (s) that can be estimated (i.e
identified)(Adamowicz et al., 1998)

A number of methods have been suggested for bgildmice designs related (Bunch et al.,
1993 and, Kuhfeld 2000 cited in Zwerina et al., @9%%uviere and Woodworth 1983). Most
of the methods use extensions of standard or imaditlinear experimental designs (Green,
1974; Hanley et al., 2001; Martinsson et al., 206IDwever, the use of linear designs in CEs
may be non-optimal due to two well-known differendeetween linear and choice models.
First, probabilistic choice models are nonlineathe parameters, implying that the statistical
efficiency of a choice design depends on an (unknoparameter vector. This property
implies the need to bring anticipated parameteueglin choice designs. Second, choice
design efficiency depends both on the creationppir@priate profiles and properly placing
them into several choice setor example, it has been shown that in a linearigtesthe
order of the 16 profiles in a conjoint exercise slo®t affect its formal efficiency, whereas the
efficiency of the same 16 profiles broken into fohbice sets depends critically on the
“grouping” . Despite its limitations, linear design theory bagn used to produce satisfactory
choice designs for many years, but has generalgn bet optimal in a statistical sense
(Ferrini and Scarpa, 2007).

Experimental design (ED) is concerned with howremate the choice sets in an efficient way,
i.e., how to combine attribute levels into profilgsalternatives and profiles into choice sets.
The standard approach in marketing, transport aadttheconomics has been to use so-called
orthogonal designs, where the variations of thebaties of the alternatives are uncorrelated
in all choice sets. In addition, recently, there baen a development of optimal EDs for CEs
based on multinomial logit (MNL) models. These ol design techniques are important
tools in the development of CE, but there are othere practical aspects that should be

considered.

34|n the statistical design literature, the profile‘treatment combination”.
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* Optimal Design Techniques

A design is developed in two steps:dBtaining “profiles”, i.e., the optimal combinatienof
attributes and attributes levels to be includedthie experimentand (ii) combining those
profiles in choice setsA starting point is &dull factorial design which is a design that
contains all possible combinations of the attriblgeels that characterize the different
alternatives. A full factorial design is, in genlengery large and not tractable in a CE. For
example, in an experiment with 5 attributes, eadh w levels, the full factorial design will
give # = 1024 profiles, which are too much to be considei@ reasonable choice sets.
Therefore, there is usually need to choose a subisetl possible combinations, while
following some criteria for optimality and then &bruct the choice sets. Hence, the following
‘sentence’ is often stated in CE studie3hé total number of combinations implied by thé ful
factorial could not be employed, so a main effecteogonal fraction of such factorial was
employed. Choice sets were then formed by blockiegresulting set of profiles into n
blocks”. Moreover and ccording to Adamovicz et al. (199&a)YMain effects plan” is an
orthogonal subset of the complete factorial whidloves an analyst to estimate a strictly
additive, “main effects only” (no interaction terinsitility specification The means of
blocking or dividing a design into manageable stbsd# profiles can be accomplished, by
randomizing the profiles, then subdivide the reoededesign to obtain subsets of desired
size, or alternatively, generate a design that aorg the blocking factor as an attribute with
as many levels as there are blocks. If the blockawgor is orthogonal to all other design
columns, the resulting blocks will have the dedegtroperty that all levels of all attributes

will be present in every blogk

In CEs, while, orthogonality in particular has baesed as the principal part of an efficient
design, more recently researches in marketing daveloped design techniques based on the
D-optimal criteria for non-linear models in a CEntext. Several strategies explore some or
all of the requirements for an efficient designGé. Kuhfeld et al. (1994) use a computerized
search algorithm to minimize the D-error (see appgnin order to construct an efficient
design (linear), but not necessarily orthogonalt, Boese designs do not rely on any prior
information about the utility parameters and hedoenot satisfy utility balance. Zwerina et
al. (1996) adapt the search algorithm of Kuhfeldalet(1994) to their four principles for
efficient choice designs. In order to illustrateithdesign approach, Zwerina et al. return to

35 But Adamovicz et al. (1998a) underlined that thisgerty may come at the price of a larger design frexmitted by other
considerations, in which case a tradeoff must bédema
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the MNL model, and McFadden (1974) analysis thawsd that the maximum likelihood
estimator for the conditional logit model is cotsig and asymptotically normally distributed

with the mean equal 6 and a covariance matrix given by:

N Jm

Q= (2'P2) = [Z Z Z, P, 7,1 (3.8)

n=1 j=1
Wherez, = X, — Y7 Xin Py

This covariance is the main component in the Droglicriteria, and depends on the true
parameters in the utility function, since the clkoiprobabilities,P;,, depend on these
parameters (Alpizar et al., 2001). D-optimalityrétated to the covariance matrix of the K-

parameters, defined as:

11-1
D — efficiency = [I.QI?] (3.9

Zwerina et al. (1996) identify four principles fan efficient design of CE based on a
nonlinear model: these a(@ orthogonality, (ii) level balance, (iii) minimaverlap and (iv)
utility balance Orthogonalityrequires that the levels of each attribute vadependently of
one another. Level balance requires the levelaoh attribute to occur with equal frequency
in the design. A design hasinimal overlapwhen an attribute level does not repeat itse in
choice set. Finallyutility balancerequires that the utility of each alternative witla choice
set is equal. This last property has been showretonportant since the large difference in
utility between alternatives the less informati@nextracted from that specific choice set
(Alpizar et al., 2001). However, at the same, pinisiciple is shown to be difficult to satisfy
since it requires prior knowledge about the trusrtiution of the parameters, though some
researchers provided strategies for obtaining itfficrmation, which includes results from
other studies, expert judgements, pilot studiessmagiential designs strategies. Zwerina et al
approach holds several important advantages oeetqus choice design strategies in that: it
optimizes the correct criterion of minimizing esation error rather than following linear

design principles, it can generate choice desigasaccommodate any anticipated parameter
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vector, it can accommodate virtually any level obdal complexity, and finally it can be

build using widely available softwaf(Alpizar et al., 2001).

However, according to Martinsson et al. (2001)re¢ha&re several other problems with these
more advanced design strategies due to their combypland it is not clear whether the
advantages of being more statistically outweigh ghablems. Although some information
about the coefficients is required for other desstpategies as well, more elaborate design
based on utility balance are more sensitive todinaity of information used, and incorrect
information on the parameters may bias the finaedes. Empirically, utility balance makes
the choice harder for the respondents, since tla@g ho choose from alternatives that are
very close in terms of utility; and which might véts in a random choice. Moreover, these
designs are based on a conditional logit model g/lfer example, homogeneous preferences
are assumed. Violation of this assumption may Hi@sestimates. There are other simpler
design strategies which do not directly requir@infation about the parameters. Ferrini and
Scarpa (2007) after reviewing recent advances inf&Dlogit models, contribute to the
existing literature by exploring empirical perfornca of a number of recently proposed
approaches to construct designs for discrete Chss.iffivestigation is conducted by means of
Monte Carlo experiments designed to focus on thigefsample size properties of frequently
employed logit estimators for value derivation mvieonmental valuation. However, in all
cases, some information about the shape of thgydtihction is needed in order to make sure
that the individuals will make trade-offs betwedtrilautes. In environmental valuation, the

only CE study that has adopted a D-optimal strate@arlsson and Martinsson (2001).

= CE vs CVM Design Development
The theory of optimal design for CE is related ptimal design of the bid vector in a CVM
survey. Indeed, it is showed that the optimal desig a CVM survey depends on the
assumption regarding the distribution of WTP (Kauem, 1993 cited in Alpizar et al., 2001);
and as in the case of the optimal design of bidesain a CVM, an optimal design of a CE
depends on the value of the true parameters ofitihiy function. Generally, attributes and
levels are selected on the basis of both the aobgecf the study and information gathered
from focus groups, prior research or secondaryigmymresearch, exploratory research

36 They used a SAS program that generates relatsigigle choice designs and can be generalized tdldvanore complex
problems (Scarpa et al, 2007).

135




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

(Adamowicz et al., 1998a). However, differentlyrfr&CVM-type tasks, CEs require that the
analyst defines how many choice sets or scenarmsréplications) each respondent will be
asked to do. While there are no hard and fast rdles analyst generally must balance
respondent learning and fatigue against efficiese af the respondent (Adamowicz et al.,
1998a). It has been shown that including more th&m 5 attributes in a choice set may lead
to a severe detriment to the quality of the datkected due to the task complexity (Alpizar et
al., 2001). The number of choice sets each respnsl@sked to evaluate ranged from 4 to
16 (or very occasionally even 32) and the numbealtefnatives in each choice set from 2 to
about 8 (Carson et al., 1994). The most frequenicehset composition is that of two

alternatives and the status quo, where the statossgadded to ED alternatives, rather than
being built into the overall design efficiency. Th#ocation of alternatives in the single

choice set is either randomized or with differemmbinatorial devices.

4-Questionnaire Development, Sampling and Data Coll&éon: The questionnaire is either
self-administered or presented through an intergreWhile its main content is one or more
choice sets through which the respondent will bé&deyuit may also include sections
requesting sociodemographic, psychographic, attitidand past behavior data. It has be
argued that this last item (past behavior data) i@yof particular interest if the analyst
intends to combine RP data with SP results. Analgsts not only have to collect information
on what the individual actually did (e.g. wheredhe fished or obtained drinking water), but
also what other alternatives were considered, &mtkéessary, the characteristics of both
chosen and non-chosen alternatives. As in the CMMey or in any survey based research,
pretesting of the questionnaire is a necessary oae in CE study. Furthermore, there is
little analysis that underlined non-response bie€Es, either item-non response or survey
non-response. However, more complex, demandingegutesigns will results in increased
item non-response. Furthermore, the usual congidesaof desired accuracy levels versus
data collection costs must guide definition of skergizes. In CEs total sample size is further
affected by the total number of choice sets andntiraber of choice alternatives in a given
choice setFor example, in our CE study with a sample sizeabtpu383 households, where
each household responds to 4 choice sets, eacltefoby 3 alternatives or options, the final
sample size (number of observations) for data amhyill be 4x3x383=4,596 observations
In addition, if analyst is estimating models thet@unt for individual differences, s/he has to
impose in the case of blocking design, minimum darsfze requirements within segment to
enable accurate predictions within segment.
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5-Model estimation: Statistical models used with CEs differ according (1) the specific
functional form for the probability that a partiaulalternative is chosen, (2) the specific
functional form that links the predictor variables (1), and (3) the nature of the random
component assumed for the difference of the @ditof the two choices (Scarpa et al, 2007;
Alpizar et al, 2001; Carson et al, 1994), (see #isoretical framework developed early). The
most common model estimated has been the Multindoogit (MNL) or Conditional Logit
(CL), and the most common estimation criterion iaximum likelihood. However, other
choice model specifications such as MultinomialkftrdNested MNL or Mixed Logit as well
as other criteria such as parametric and non-pdranmave been applied to CE data (Scarpa
et al., 2007). Moreover, combination of multipldalaources, involving both RP and SP data
(CVM and CE data) has been performed (Adamowicd.e1998b). The resulting estimated
coefficients are used to compute the marginal Wa#® diven in equation 3.7 above). CE
methods have been only applied in computing WTHEhoagh Legesse (2015) used the
method to analyze WTA. But neither the mean norrttagginal WTA was computed, and

there was no outcome arising from his analysis.

= Treating Heterogeneity in CEs
Treatment of taste heterogeneity in CEs have bestemither in defining priori segments
(e.g. income, location, experience, frequency &) ahd interact them with design attributes
to capture differential attribute sensitivities (lvdere, 1988); in estimating a latent class
model, which is a special case of a random paramefgecification in which a discrete
number of support points are hypothesized (Scar.,e2007), or in estimating a random
parameters model, which postulates continuousihlligtons for parameters (Birol et al.,
2006; Carlsson et al., 2003).

o Study Brief Experimental Design Presentatiof’

Our CE consists of selected subsets of all posSpigfiles” obtainable by combining and
varying attribute levels. For the watershed managgmaluation, attributes aveater quality
fish, air quality and fuelwood (forest) and thewatershed management féerice). Four
attributes have two levels and one with four levelseir levels are either continue
(quantitative) or discrete (qualitative). Experirtadly varying the levels of an attribute allows
us to estimate how the frequency that a partialtarnative is chosen varies with the changes

in the level of that attribute. The lack of suffint variation in the levels that an attribute takes

37 More developed in Chapter five
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in actual market data was one of the principalaeador using CEs, since that variation is
now under our control through a hypothetical marRéte effect of changing the level of a
single attribute represents the “main effect” thas$ be estimated for each attribute.

However, the five attributes and the respectiveelewvould provide a total of*g4'=64
profiles or combinations, which would be difficdhd expensive to implement in a survey.
As we are in a multi-attribute multilevel contextahoice, the identification and efficiency of
the estimates depends crucially on the choicexpierimental design (EDJjhat is,how we
combineour attributes and attributes levels to create aitgives in the choice sets to be
presented to the respondeni$oreover, since researchers have shown that Ehehbuld be
statistically efficient, providing the maximum acaay of the estimates for the unknown
population parameters given the available sampke sind that at the same time the resultant
choice tasks should require a relatively low cagaiteffort from respondents, so as not to
impair respondents’ efficiency, an orthogonal degig SPSS Software) was used to generate
the optimal profiles to be assigned to choice setsards. Eight (08) profiles were generated,
and were then used as alternatives of the choite Aéiernatives, described in terms of
attributes and their levels were policy situatio@szen the number of profiles obtained, there
was not need to block the design. By using a ramzkanmethod, four (04) choice sets were
then created and was assigned to each househaoléx&mple, profile 1 and profile 8 were
put together plus status quo to form choice setbmrnor card 1. Table 3.1 illustrates an

example of profile and choice set in our CE study.

Typically, respondents were asked to select thé fo@s a set of alternatives in the choice
set, and to repeat this choice task four times éercourse of the interviews, each time
choosing from a choice set with different alterwesi This results from the fact that, CEs are
repeated referendum contingent valuation respowbese the choice situation requires the
respondent to select from possibly two or more gyolsituations (alternatives), each

succinctly described in terms of attributes andrthevels. Using the set of these observed
discrete choices, we have estimated separate rabrgalues (or main effect) for each

attribute used in describing the policy alternaivinteractions of socioeconomic variables
with attributes were also estimated in chapter.five
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Table 3. 1: Profile, attributes and levels, andichset in CE

Number of profile 4

ID of card

Water guality

Fuel wood

Air quality

Fish

Cost

4

100

3

Moderate

Species

400

Profile generated using SPSS orthogonal design.

Attributes and their levels

Example of Choice Set

additional to what
households are
paying now for water
bill or could be a
labor contribution for
reforestation

management /
month

Attributes Description Levels Status quo S —— . o
Water quality Amount of water 1. Asmuchasnow | No change Whl_ch of the mlluwl_ng improved watershed management options do you prefer? Option | and
(Watqlty) availability per (100 liters/day) Option 2 would entail payment to your household. No payment would be required for option 3

household per day for 2. Twice as much as (Status quo) that is “No change”, but the conditions at the watershed would still continue
household activities now (150 deteriorate with drastically logs of fish species and size, deforestation until at the vicinity of the
liters/day) Lake which affect waer quality and quantity, also air quality and fuel wood availability.
Fuel wood (WFW) | Amount of fuel wood 1. Asmuchasnow | No change Attributes
available per (2 bundles/day) Watershed management | Watershed Status quo
household per day 2. Twice as much as Opton ! management option
from the LBMFR now (3 bundles Ontion 2 Ontion3
watershed. This can per day) P prot
result to a reduction 150 litrs/day for 150 ltersiday for
of fuel wood to the Water quality drinking purpose (rinking purpose
household.
Air quality (CO2 Change in air quality 1- High change No change === P
absorption) in Kumba 2- Moderate change
(Airqlty) municipality due to ﬁ ' ...-/J Neither
reforestation in the
watershed. This will ) o) management
contribute to the Fuel wood -
household well being " . 0,,”‘0" Inor
Fish (Fish) Quantity and species 1- Increasingin fish | No change
of fish available to stock and diversity v"m,mggmgm
the household per 2- Increasing in fish —
month, Th%s can stack - qua!lt_v (€0, High change in air quality | Moderate Change in air option 2:
result to a increasing absorption) i i Qual &
. uality
of fish price to the I NO
household while Inereasing fish stock and | Increasing fish stock .P refer
conserving the ; diversity and diversity improved
critically endangered Fish watershed
- Species.___ management
Watershed An introduction of 1- 200 FCFA 0 CFAF
management fee new monthly | fee for 2- 300 FCFA
(Cost) watershed 3- 400 FCFA WIP for . -
management. This fee 4- 500 FCFA Improved SO0FCFA JO0FCFA OFCFA
could be a fee watershed

Your choice
(Please tick one
box)

Source: Author construction

3.5Study Zone

3.5.1 General description of the Lake Barombi Mbo Watersked

» Geographical and Administrative Location

The Lake Barombi Mbo Watershed (LBMW) is situatadhe Meme Division of the South
West region of Cameroon and comprises the LakerBairdbo Forest Reserve (LBMFR) in

its upstream part. The LBMFR was created in 194@ @wers about 920 ha. It is located
between longitudes 04° 39’ 10” South to 04° 40’ NBrth and latitudes 09° 23’ 53"West to
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09° 25 11” East. It hosts the largest Crater LakeCameroon which represents the main
source of portable water for the Kumba town and skherounding villages. The Lake
measures about 2.5 km width and 110 m deep anddesignated as a RAMSARsite in
2006 (Eyenga et al. 2004; Schliewen and Tanjon@R0he Reserve is bounded to the North
by the Barombi Mbo village, to the South by the Kaariown and in the West by Kake 1 (see
Figure 3.4). The following villages and settlemearts found at the periphery of this Reserve:
Barombi Mbo, Small Ekombe, Kake 1, Njurky, and NBarombi town.

These villages constitute the upstream part ofwthtershed (see Figure 3.5); while Kumba
city constitutes the downstream part of the watstKumba is located between latitudes 3°
and 4° north and between longitude 9° and 10° aadtis also known as K-Town or Green-
Town. The city is a trade Centre for cocoa and pailprand has timber industries as well. The
town is a local road junction, making it one of timain commercial towns in Anglophone
Cameroon. Trading in Kumba attracts the interedbadigners, mostly Nigerians (the Igbos
tribe), who always control a greater percentag&uwhba main market. Because of its size,
most of the major roads to the regional interialate Kumba, running to the Nigerian border
at Mamfe, to the Korup National Park, and to theumtoCameroon (Northeast) and Mount
Koupe (East). The main geographical attractiorhésltake Barombi Mbo. As menthe water

supply in Kumba is mainly from the Lake Barombi Mbo
» Biophysical Characteristics: Climate, Geology and 8il, Vegetation and Fauna.

LBMW has a typical equatorial climate with two mageasons, which are made of a long

rainy season (March-November) and a short dry sefBecember-February). The average

annual temperature is approximately of 18°C or dees as the altitude increases and annual
precipitations range from 1,825 to 3,000 mm (Nkaf2@02; RIS 2006-2008).

The area has been experiencing drastic climategesaas rains come sometimes earlier in
March with unexpected rains during dry seasonsnfRiiwas experienced right up to
December in 2010 instead of October—November asheasase in the past, altering planting
and production seasons of cash and food crops lhssvether economic activities (Tchouto
et al. 2015). Furthermore, the area is made upespsslopes prone to erosion and has a
mixture of limon, laterite, sandy, clay, and volcasoils. These soils have a high content of

38 The Convention on Wetlands, called the Ramsar Coimreris an intergovernmental treaty that provides framework
for national action and international cooperationthe conservation and wise use of wetlands agid thsources.

140




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

andosols and are composed of volcanic materialgllysdark. They are generally fertile and

favor the growth of food and cash crops.
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Figure 3. 5: Location of the Lake Barombi Mbo Watexd

However, in deforested and degraded areas, seilgradually losing fertility due to increased
slash and burn, soil exposure, pollution, over pnog, and leashing (Tchouto et al. 2015).
Agriculture is gaining more and more importanceéhie area at the expense of forest, with as
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a result the pollution of the lake by the accumatabf fertilizers used, if nothing is done to

protect the area.

At the creation of the forest reserve, the Lake s@sounded by a lowland evergreen and
semi deciduous forest that has suffered and coeditw suffer from human activities such as
farming, hunting, timber, the NTFPs exploitatiomdauncontrolled fishing (Agbor 2008;
Nkafure 2002; Schliewen and Tanjong 2006; Tchotta.e2015). Over the years pass, these
resources attracted more people, and the major foamgs -cultivated are cassava
(esculentury plantain Musa paradisiacgl maize, cocoyams, Egusi meloi©€ucumis
sativug, and taro Colocasia antiquorum The major cash crops in the zone are cocoa, palm
oil, and rubber; characteristics of the humid foeggo ecological zone of the South-West.
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Figure 3. 6: Upstream part of the Lake Barombi MBatershed. The map shows the Forest Reserve
and surrounding targeted villages, and the farmsgfeen) located at the border of the lake (see
Legend)

142




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

The fauna of the LBMW is very “poor” but “criticaland is composed of few mammals,
reptiles, amphibians and birds. Several specidangffishers, cormorants and birds of prey
can be observed regurlay, especially in the drg@eéTchouto et al., 2015). Small monkeys
are also observed around the lake. Chimpanzees al&vereported to occur in the reserve
area. Moreover, with the presence of freshwatenmgps, the Lake is also an important
biodiversity hotspot famous for the occurrence afehdemic fish-species, which renders
Barombi Mbo, one of the areas with the hgghdensities of endemic species per area
in the world (Schliewen and Tanjong, 2006; Eyeegal, 2004). However, the population of
these wildlife species is reducing significantlyedo illegal hunting and poaching. Moreover,
most of the endemic fish species are serioushatareed by pollution and sedimentation from
human activities, including agriculture, forestuyater extraction and fishing. The endemic
fish species of the Lake such @#arias maclareniis being drastically reduced and the
Stomatepia monogleas been classified as critically endangeredenttCN Red List. About
3.5 tons to 4.2tons of fish are caught per montthénlake and fish species are then expected
to reduce as the declining quality of water anthifig practices will no longer be able to

support the current biodiversity number.

e Population and Socio-cultural Characteristics and Ativities

Lake Barombi Mbo Watershed has about 419,630 indwatsi, of which 400,000 inhabitant
downstream and 19,630 inhabitant upstream (Tchettal., 2015). Moreover, the lake
watershed is an attractive touristic (leisure, tsghing), research and education site. The
forests, hills, rock features, lake itself and figbecies constitutes the main attractiveness.
While constituting a conservation (Forest Resear®] socio-cultural site, the watershed is
also a source of livelihoods to the surrounding lmmities. The demand for agricultural
products, fish, wood and fuelwodn Kumba trigger intensive farming with multipledd
and cash crops and heavy use of chemical in thersfad. These practices occurring until at
the vicinity of the lake lead to erosion and cdmite to water quality degradation (Agbor,
2008; Tchouto et al., 2015). This has already teduh increasing water purification cost for
the Cameroon Water Utilities Company (CAMWATER) addmerounaise des eaux (CDE),
as well as shortage of water to households. Freld §urvey, the decreasing of water quality

in 2012 has increased the costs of water filtraBgstems that were installed at FCFA 15

3% Fuel wood is a major source of energy for rural arban poor households in Cameroon as in the akéha demand has
increased substantially following the currency deation of 1994 which led to major increases incesi of energy
substitutes such as cooking gas and petroleum (Bemd997; Ndoye, 1997; Adesina et al., 2000).
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million to the CDE and CAMWATER, coupled with undawater bills by households during
at least seven (07) months; this, because of pobad water quality from the tap. However,
agreements with farmers to change land managenmaatiges would resolve water quality

problems and enhance other ecosystem services.

3.5.2 History of Lake Barombi Mbo Watershed Management

Towards the end of 1937, the Senior Conservatdiooésts for Cameroon noticed that most
of the forests found between the cliffs and thethNeastern shores of the Barombi Mbo Lake
was cleared and transformed into cocoa farms, latdespecially only the forests found on
steep slopes were not destroyed. He recommendesfdheto the residents and the District
Officer of Kumba that the lake and the portion ofefst at the vicinity of the Crater Lake

should be reserved. The residents and the DisDiticer agreed that reservation was
desirable and the consent of the Bafaw (Kumba) Bambi tribes was obtained in May

1938. In August 1939, the settlement was held &edtérms of this settlement recognized
only rights to fish and the authorization to hatvescoa in existing farms. Although no

timber exploitation was ongoing, felling was nottrearized in the reserve. Lake Barombi

Mbo Forest Reserve (LBMFR) of 920 hectares was titeated by the colonial government
following Order No.17 of 194(h accordance witkorestry Ordinance 38 of 193@ublished

in the supplement to Gazette No.20 of 25 April ¥84This Order also establishes the rules

for the management.

The creation of the reserve aimed at ensuringfémat encroachment and consequent erosion
would cease, and therefore for the lake to be andis of an exceptional beauty, and the
site as a potential sanctuary for the Chimpanzeellption found in the Barombi forests. In
1947, the reserve boundaries were resurveyed hyding the path South-wards to the Kake
River and an amendment order was signed by thevé&#®uthority and published in the
Gazette of the 26of August, 1948. From its creation until 1970, theerve was managed on
the basis of its working plan. Then, in accordawié the 1994 Forestry Law, LBMFR has
become a permanent state forest for protection,ravihecal communities living at the

periphery were authorized to apply their user sgbt consumption.

40 page B.42 of Laws of Nigeria (lvo, 2008)
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The lake served as an important reservoir for dnmkvater, which is still exploited as the
single major source of drinking water for the mptiis Kumba and its surroundings. The
exploitation of the water started in 1978 with tteemer Cameroon National Society of
Waters (SNEC). In 2005 and following the reform lerpented in the urban water sub-sector,
two companies have had the privilege of receiveghion of public services of drinking
water. The first is the Cameroon Water Utilitiesr@wration (CAMWATER), a public capital
company and responsible of the management of agsdtsights assigned to drinking water
service in urban and sub-urban areas; also redgenfir construction, maintenance and
management of infrastructures of collection, tramspand storage of water. The second, la
Camerounaise des Eaux (CDE), operates within tlendwork of a public-private
partnership, and is responsible for the productiod distribution of drinking water in urban
and sub-urban, maintenance of water treatmentitfesiland activities related to the sales,
including statement, billing and collection of rewe. Since 2005 then, the water of the lake

is exploited by these two companies that suppheniat Kumba town and surroundings.

Nevertheless, since 2006, it is noticed an expansioupstream cultivated areas of the
watershed reaching the vicinity of the Lake, maiiolyd crops, cocoa and rubber plantations,
which increased pollution levels in the surface ewadue to pesticides and fertilizers use
(Agbor, 2008; Tchouto et al., 2015), and erosiaat tias narrowed the depth of the lake of
about 10m (CDE survey, 2015). Because of theseathréacing the Lake biodiversity
(endemic fish species) and the surrounding vegetathe Lake BMFR was designated a
RAMSAR site in 2006 by the Cameroonian Governmé&th(iewen and Tanjong, 2006).
Before August 2012, the reserve management wasr uhdecontrol of the Ministry of
Forestry and Wildlife (MINFOF) through the ContrBlost of Barombi Mbo, Divisional
Delegation of MINFOF of the MEME Division. But themmanagement of LBMFR was
transferred by Ministerial Decision N°2002/D/MINF(¥6/DF/CSRRVS of ZlAugust 2012

to the Kumba 1 council who signed a 3 year prowiaicconvention with MINFOF. The
transfer modalities require the Council to elab®tae management plan of the reserve, carry
out proper demarcation of the reserve and an anmggneration in the reserve with the
technical support of MINFOF. As mentioned in sect®ty (4) of the above convention, from
the regeneration activities, the council could expgbe benefits from the emission reduction

financial mechanism REDD+ that will be implemengtdhe national level of the country.
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As a lake watershed, the upstream part of LBMWaoaisstituted by the above five villages
(recalling here Barombi Mbo, Kake 1, Njurky, NewrBiabi Town, Small Ekombe) and the
downstream part by an urban community of househgpldlslic and private administrations of
Kumba town. Besides farmers of the five villaged #re population of Kumba town, six (06)
divisional delegations of government agencies; Kar@ity Council and Kumba | Council are
involved in the management of LBMFR (Figure 3.Bhese divisional delegations are those
of the Ministry of Forestry and Wildlife (MINFOF)vater and Energy (MINEE); Fishing,
Livestock and Animal Industries (MINEPIA), Enviremty Nature Protection and
Sustainable Development (MINEPDED), Agriculture aRdral Development (MINADER)
and Economy and Planning (MINEPATheir activities or contributions vary with respéx
the attributes of the watershed. MINFOF, MINEE, NERIA, MINEPDED focus on forest
cover, water quality and quantity, fisheries and/iimmental protection respectively,
whereas MINEPAT and MINADER indirectly support commnities around the watershed
through public investment credit via MINEPAT/CAMCURgro-forestry practicedafmer
field school and farmer business schoot some pesticides and fertilizers. Kumba City
Council and Kumba | Council focus mainly on promgtiecotourism in the LBMFR and in

ensuring its sustainable management (Author Sumtyadministered questionnaires, 2015).

MINEPDED
MINADER
| MINFPAT | \ MINEE
MINFOF
Lake Barombi “———— MINEPIA
Mbo Watershed
Kumba City
Counci : —
. _» Public: Urban Citizens

Kumba | Council & /
Farmers
Fishermen

CDE/CAMWATER Forest users; Villages Authorities

Figure 3. 7: Stakeholders intervening in Lake Basbkibo Watershed

. State of Lake Barombi Mbo watershed management

From field survey, all the stakeholders highlightiedt the current management of LBMFR is

not sustainable. According to some of them, enaitgntion was not paid. They reported that
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50% and 75% of forest cover is destroyed, and treaxistence of management plan for the
LBMFR. But, in collaboration with Kumba | councilhe programme for the sustainable
management of natural resources South-West Ref&8MNR-SWR) foresees to develop
one under the management convention (Author Suwigly administered questionnaires,
2015; Tchouto et al., 2015). In regards of theatmiration with the surrounding communities,
MINFOF sensitizes communities on the negative ingpa¢ farming, and has sometimes
organized patrols and controls with Eco guards ightfagainst illegal logging, wood
collection, etc. These activities of eco-guardsatae conflicts with the communities, as the
land for cultivation is short in the area coupleihwhe increasing farmer population, since
most of the Forest Reserves in the South West baga created during the colonial period
(Tchouto et al., 2015). Kumba | council contributedthe livelihoods of the surrounding
communities via school and road construction, aaiof! promotion in the framework of
local development. Moreover, MINFOF and Kumba | @al started to regenerate forest
covef?in LBMFR. Nonetheless, the regeneration activifased difficulties among which,
conflicts with farmers. The trees planted were mgstd by farmers, who see these trees as
intrusion to their own farms. Yet, no incentivesrevgiven to these farmers for the MINFOF
and Council strategies to succeed. A list of fagriesm Barombi Mbo village has been made

available.

Water Utilities Company CDE and CAMWATER extractailout 4,500rhof water per day
from the lake. Almost all community including hobtséds representatives and village
authorities noticed a positive relationship betwderest cover and water (quality and
guantity), and the importance of forest in protctiatershed, and to regulate local climate.
But, village authorities highlighted the non-exrste of financial compensation scheme with
CAMWATER & CDE to the village as potential providef watershed protection service.
This is in part due to the free riding possibiligtween the two companies. As a matter of
fact, because both companies are responsibleéanthntenance of water treatment facilities,

they tend to free ride in this case when thereesdnto act to preserve the water source.

41 The statistics on the ecotourism activities vargneen the City council and Kumba | council. AbouD70 800 people
visit LBMFR each year, coming from Europe, USA anteotpart of the country. However, in addition tcople from

Kumba, the number of visitor increases to aboudd® people per year (Kumba | Council). The visisfpaid to the council
vary with respect to the status of the visitor. ivVfses for Cameroonian is between 100 to 500fcfailenforeigners pay
between 2,000fcfa to 2,500fcfa. No statistics aiged on the total amount per year.

42 About 8,000 to 17,000 trees have been plantedrsio the reserve by service providers and GREENBIEIGO with the
funding from MINFOF. The total cost of the regeriena programme started in 2013, was about FCFA 1ifomj with a

cost of CFA 1,000/tree. The corresponding hectaneddetween 20ha to 345ha.
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Indeed, no responsibility is explicitly emphasizezharding the proper management of
watersheds in the country law to any of them (G\&®,0); each of them tends to point out
the responsibility of the other one at the fieldele and then does not feel itself concerned
with the sustainability of the watershed. In &ddi, the two Councils underlined the

possibilities offered by the reserve and Lake fog environmental services payment; but

stated of having signed no partnership for PESioW.

Furthermore, households underlined the substartfakts the erosion that narrowed the
depth of the lake have had on their health and-legtig. This has implied an increase of the
costs of access to water quality including costvater treatment, cost in terms of time for
searching for other water sources when tap watsrmeaavailable, and diseases. Therefore, a
PES with farmers and households could have thenpakd¢o reduce these socioeconomic and
environmental costs in the future. PES scheme dhmiincluded in the management plan of
the reserve foreseen in order to cope with thenfirsd resources scarcity and their
unsustainability. This surely pass through thenestion of the value each of the major
stakeholders, according to their activities an@sphttach to the ecosystem services of this

watershed.

3.6 Conclusion of the Chapter

Although ecosystem services valuation is showndacértainly difficult and stressed with
uncertainties, one then could chose to make thek&ton explicit or not; could do them
with an explicit acknowledgement of the huge uraaties involved or not (e.g.
incorporating option values or not). The chaptentt@rough the process of valuation. The
exercise of valuing the ecosystem services or aesvof natural capital ‘at the marginal’
consisted of determining the differences that nedéff small changes in these services make
to human welfare. Changes in quality or quantitgodsystem services have value insofar as
they either change the benefits associated withamuactivities or change the costs of those
activities. These changes in benefits and cost®e hmpacts on human welfare trough

established markets or through non-market actszitie

Furthermore, although some valuation methods cbeldised to value watershed ES, CVM
has been and is still a widely accepted metho@&$timating TEV including all types of non-
use values. The methodology has been presentedlaasasome of the issues that arise. Due

to some of its issues, researches have been ceddiecimprove the methodology. Hence, the
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emergence and development of CE approach. CE res fiesented and has its roots in
Lancaster’'s characteristics theory of value, indoan utilities model (RUM) and in
experimental design. Successful implementation B$ @quires considerable up-front work
dedicated to understanding the choice process amtiexi(s) involved, identifying the
attributes that influence choices, and selectingramiate attributes levels. Careful
consideration have also be paid to the differe@easng respondents and task complexities.
Thus, once these elements have been understoegjgndtrategy for creating sets of choice
alternatives is selected that is consistent witss¢helements and simulates actual market

conditions of ES valuation as closely as possible.

Despite all the development and advancement of etheso methodologies, their
implementation in developing countries have beery Yew. This can be due to the costs
involved or the validation issues that often aaseunderlined by Whittington Dale (1998,
p.21, cited in Milanesi (2007)). In the country, ®\has been mostly applied in internalizing
pollution in urban area or in valuing urban parke{&thio et al., 2011). Few cases have been
applied in rural area in valuing biodiversity (Nlp2008), in computing the TEV of tropical
forest (Lescuyer, 2000), or the TEV of the watedsfiRuitenberk, 1990). No application of
CE has been identified till now, whether in valufiogest ES or watersheds ES, though this is
crucial in establishing PES scheme as stated daulghermore, the issue of the divergences
between WTA and WTP in the literature has not beepirical examined in this context,
whereas in the framework of PES mechanism, thierdence is used to ensure the
participation constraint of the programme. Henberé is need for an empirical valuation of
watersheds ES and an examination of this participatonstraint or condition in the country,

particularly in the study zone.

Following this, the next chapter focuses on thevigion of environmental services through
sustainable agriculture and fishing activities he watershed by estimating a willingness to
accept of upstream farmers of Lake Barombi Mbo vghted. The chapter contributes to the
internalization of negative externalities that aeffthe valuable services ecosystems provide to
local, regional and international communities. kdle traditional markets have been
underdeveloped or lacked for many environmentalises including watershed protection.
This generally resulted in the failure to take iatwount the costs of these services loss in the
decisions to convert or alter natural habitat tavanarket-based agricultural or timber

activities. However, where these services have lodadirect, indirect, or nonuse value to
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neighboring or distant communities, the internaiaaof these external values rose the scales
in favor of environmental service provision, pautarly in the case competing resources, such
as agriculture or timber are only marginally pralfie. Hence, the role of sustainable
agriculture and fisheries in providing environmérgarvices through internalization of the
negative externalities of farm activities is idéetl in the next chapter. Agro-forestry and
forest regeneration are considered as the maiaisabte agriculture practices that could be
promoted in the study zone, and the determinantgilbhgness to accept (WTA) along with

the mean WTA will be determined.
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CHAPTER FOUR

Sustainable Agriculture, Fishery and the Provision of Environmental
Services in the Watershed: A Willingness To Accept Estimate of
Upstream Users

4.1 Introduction

The rapid disappearance of the world’s tropicaé$bicover, despite socially useful goods and
services they provide, suggests that the sociesgliocates these natural resources (Amigues
et al.,, 2002; FAO, 1997; MEA, 2005; Pagiola et &Q02). Watersheds connect and
encompass terrestrial, freshwater, and costal stasg, and perform a wide variety of
valuable ecosystem services, including the supplgt purification of fresh water, the
provision of habitat that safeguards fisheries araogical diversity, the sequestration of
carbon that helps to mitigate climate change, ardstipport of recreation and tourism (Postel
and Thompson, 2005). In many tropical settingssehservices primarily contribute as inputs
to agricultural production and fishery. But, theoeemic worth of protected watersheds is
rarely quantified (Dixon, 1997; Georgiou et al.,979 Gregersen et al. 1987; Pattanayak,
2004).

The market values these services partially or nallaand consequently, economic agents
and policy makers receive distorted market sigaat¥or unreliable and incorrect information
regarding the value of these services (Barbier,413®anayotou, 1994). The failure to
incorporate adequately these values into decismnsut the use and management of
watershed lands reduces net benefits that socui@ge from watersheds. Land use changes
from forests to farmlands, for example, diminisle tbility of a watershed to perform its
ecological work (FAO, 2007a; Postel and Thompsd@52. Moreover, the conversion and
modification of watersheds (streams, lakes, andrsivhave already progressed to a large
extend. Revenga et al. (1998) in a global analgkis06 primary watersheds found that in
nearly one-third of them, more than half of thedi@mea has been converted to agriculture or
urban-industrial use. Such effects are negativerpatities, as their costs are not reflected in
market prices (Baumol and Oates, 1988; Coase, I36@iGhs and Pretty, 2004; Pigou, 1920).

Agriculture and fisheries are therefore global grises and the need for sustainable

solutions to pressing environmental and productiballenges is acute almost everywhere
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(FAO, 2007a; Roberton and Swinton, 2005). Henceseat trends suggest that, during the
twenty-first century, a continuing and growing dewdor agricultural and wild products and
ecosystem services will require farmers, agricaltptanners, fishermen, and conservationists
to reconsider the relationship between the agdcailtproduction and the conservation of
biodiversity (Asche, 2011; FAO, 2007b, 2010; Rodent and Swinton, 2005; Scherr and
McNeely, 2008; Swinton et al., 2007; Zhang et 2007). Current priority research areas
include soil carbon and plant nutrition, water d¢yaland quantity from a watershed
perspective, water as habitat for living aquatisorgces, forests for both timber and non-
timber forest products, and incentive systems foproving the provision of beneficial
externalities, including payments by non-agricudtists for environmental services provided
by agriculture and forestry (FAO, 2007a; TAC-CGIAR01).

While fishing activities are not practiced at agkr scale in the country and do not
significantly contribute to its Gross Domestic Riod(GDP), agriculture is the mainstay of
the country’s economy. About 75% of the active pgapon is involved in agricultural
production, which accounts for 50% of total expaatsd 19.7% of GDP (République du
Cameroun, 2014). Peasant farmers have used traitimethods to grow crops for
subsistence. A system of shifting agriculture wasmon and long fallow periods ensured
ecological sustainability in the country. Exporbgs such as cocoa, coffee, banana, palm oil,
and rubber were introduced far more earlier, by G®man colonial ruler and became the
focus of the national agricultural production anesearch (Grehrke, 1997). With the
Cameroon Green Revolution launched in the SouthtWegion (Buea) in 1972, the
Government encouraged mono-cropping and the usdherhical inputs, subsidizing up to
65% and 100% the cost of fertilizers and pestigidespectively. With government subsidies
and credits, many farmers shifted toward producaxport crops and became heavily
dependent on external inputs. However, excessigetishemicals in agricultural production
affects water quality and threatens the wetlanavatershed’s functional capacity to purify
water; consequently affecting food production asced Banerjee et al. (2013). Furthermore,
because of forests conversion to farmlands, tla totest area passed from 22.5 million ha in
1975 to 19.5 million in 2005 (République du Camerd014). Thus, these threats from
agriculture due to conservation have led consemgts to develop Protected Areas where

agricultural activity is officially excluded or seusly circumscribed (Scherr and McNeely,
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2008). Government has created a number of Protesteds*® (PAs) to conserve the
country’s biodiversity (République du Cameroun, 202014), and with the decreasing in
land availability?, in areas where traditional shifting agricultusestill applied, fallow periods
have been reduced or are non-existent anymore.g;isat fertility in the cleared land cannot
recover to optimal levels and thus slash-and-barming systems become unsustainable. In

some areas of the country such as that of LakerBartbo, these threats are considerable.

Very extensive areas of the Reserve have beenasiwd and transformed into food crops
farms and cocoa, palm oil and rubber plantationgb@k 2008). Unsustainable farming
practices such as slash and burn have largelyibated to the high rate of deforestation and
forest degradation recorded in the area (Tchout.e2015). Some of the farms and cocoa
plantations are located at the border of the lae® (Figure 3.6), and the use of chemical
fertilizers and pesticides to spray cocoa harmematiality and the life cycle of the twelve
endemic fish species of the lake. Moreover, fishaogvities as implemented in the lake by
inhabitants are neither selective nor sustaindééeling to the extinction of the endemic fish
species Clarias maclareni)and the pollution of the lake (Schliewen and Tagjd2006); the
Stomatepia mongepecieshascurrently been considered critically endangeredC(NJRed
List) (Darwall et al., 2011). These illegal and usiginable farming activities into the reserve
coupled with unsustainable fishing activities cimite to the destruction of wildlife habitat

and the depletion and loss of biodiversity as asglthe environmental quality.

Given these unsustainable farming practices thegctatboth biodiversity and ecological
sustainability in the zone coupled with the growipgpulation due to soil fertility and
reserve’s resources, there is need to promotedbptian of production models favorable to
biodiversity conservation such as agro-ecologysémaeng agricultural biodiversity depends
on a fuller recognition of the importance and trewr®mic value of natural resources,
including soils, forests, and the ecosystem sesvibey provide. Hence, attempts to place a
monetary value on environmental services providgdalgriculture underline its rising
importance in ecological and economic terms (Steve&®11). Valuable approaches for

promoting agricultural practices, which promotedne@rsity conservation are Payments for

43 Ten Protected Areas (National Parks, Reservesywet® created within the country between 2006 #id 2nd about 174
protected areas have been created within the gofrotn 1880 to 2015.

44 As a matter of facts and as the MEA (2005) catealamore than 45% of the 100,000 Protected Aradsnfiore than 30%
of their land area under crops. Nonetheless, aithon light of political and economic realities, myarecently designated
PAs in several African countries explicitly perraibiodiversity friendly agriculture, usually in ageconsidered as category
V or VI by the IUCN system (IUCN, 1994). However, iagttural activities within the PAs of the countaye officially
considered as illegal, and even if at all allowtb@y are not biodiversity friendly.

153




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Environmental Services (PES). PES provide financesfers to landowners, farmers, and
communities whose land use decisions may affecbitbdiversity value and create incentives

for the conservation of plant and animal species.

However, designing these incentives for a volunpanyision of environmental services (ES)
by farmers and fishermen is not easy (Swinton.e2807). If in theory, PES is an economic
incentive mechanism for the provision of ES, analyztheir implementation especially in
agricultural and fishing sectors underlines theageependence of their effectiveness on their
social acceptability. Moreover, given the diffictdisk to evaluate watershed through a market
mechanism, the compensation for watershed protecsiaisually based on the opportunity
cost of changing practices or restricting use sglitowever, by doing so, the amount of
payments are not always sufficient to implemeninges in agricultural and fishing practices
accessible to farmers (Delvaux et al., 1999, Kdyseh al., 2010) and targeting the lowest
cost for service providers requires an approachrtheeals private information ex ante (Ajayi
et al., 2012). Alternatives have been proposedakifng into account the Willingness To
Accept (WTA) of environmental services providerghie determination of the PES structure
(Ajayi et al., 2012; Amigues et al., 2002; Delvaek al., 1999) as well as the farmers’
perception of the importance of forests and thenservation practices that may be of great
importance to design suitable management incemsttbemes (Appiah, 2001; Bessie et al.,
2014).

The main objective of this chapter is to estimdte willingness to accept of farmers for
providing environmental services in the watershieda&e Barombi Mbo. This objective falls
in three specific ones: firstly, a description bktprovision of environmental services by
farmers through improved agricultural and fishimgqtices in the watershed; secondly, an
identification of criteria through which farmersrpeive the negative effects of their practices
on the environment; and thirdly the determinatibrnariables that affect farmers’ willingness
to accept to provide ES through agroforestry oonestation in their agricultural system. The
chapter is organized in five sections. The nextieealefines and describes strategies for the
provision of environmental services in sustainablgricultural systems, including the
contingent valuation approach. The subsequentosediscusses materials and methods used
in the chapter. Results are then presented andsdied, including assessments of traditional

and environmental practices, the farmers’ perceptfshing activities, and results of the
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analysis of WTA along with the computed average WTAe final section concludes on the

work undertaken in this chapter.
4.2 Literature Review and Theoretical Framework

4.2.1 Concept of Sustainable Agriculture and Fishegr

Sustainable agriculture started to generate sagamifi interest in the 1980s and has come to
represent not just a different set of technologtesonventional agriculture, but a means to
achieve sustainable development (D’Souza and Gedatleinm, 1998). Defined as agro-
ecology, low-input agriculture, biological agrioulé, regenerative agriculture, or organic
agriculture, sustainable agriculture aims to inseeagricultural productivity while reducing
negative effects on the environment and providingrenmental services. While improving
the internalization of environmental externalitiasagricultural production, an agro-ecology
system increases economic returns to farmers throuaye efficient inputs use and enhances
resource management (Scherr and McNeely, 2008gebhdalthough these environmental
measures may slow agricultural outputs in the staom, eco-efficiency gains yield long-

term economic benefits (Stevens, 2011).

A number of practices and technologies have beemusly developed and adopted to
promote sustainable agriculture worldwide. Integglapest management systems have used
varietal crop mixes, pest monitoring, and managénpeactices to reduce the need for
pesticides (Kogan, 1998; Scherr and McNeely, 2008yanic farmingp relied on an organic
soil fraction callechumusto reverse the perennial problem of erosion, dejlletion, decline

in crop varieties, low food quality and livestodetl, and rural poverty (Kuepper, 2010; UCS,
2009). Agroforestry is a concept of integrated lasd that combines elements of agriculture
and forestry in a sustainable production systemletances productivity with environmental
protection (Smith, 2010). Under an agroforestrytesys aquaforestry is one of accepted
models for fishery today. Although good fish marmagat systems were developed since the
1950s (Gordon, 1954) to prevent open access fishimg include limited vessel size,
restrictions on which gear can be used, numbeishinfg days, restrictions on engine power,
and limited entry to the fishery (Asche, 2011; Wjl2000). Aquaforestry consists in a system

of riparian buffers or trees planting on the buwndldish ponds, lakes, or reservoirs to stop

45 Organic agriculture is a holistic production mamagat system that avoids the use of synthetic ifeetd, pesticides, and genetically
modified organisms, minimizes pollution of air,Is@ind water, and optimizes the health and prodiigtof interdependent communities of
plants, animals, and people (Muller-Lindenluf, 2D09
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erosion and help fish species to be able to sutainpopulations and increase the amount of
oxygen they receive (Sheriff, 2012). Agro-forestnyd reforestation in forested watersheds
reduce the ecological footprint of farmed areas teddamage to wild species from toxics,
soil disturbance, and water pollution. Increasingtyoforestry and reforestation are viewed
as providing ecosystem services, environmental fienand economic commodities as part
of a multifunctional role of agro-ecosystems (J@3§9; MEA, 2005; Smith, 2010).

4.2.2 Concept of Environmental Services

Whereas ecosystems services are benefits peopden dibbm ecosystems (MEA, 2005),
Environmental Services (ES) are externalities geedrby human activities that sustain the
provision of ecosystems services, including waksprotection, biodiversity conservation,
carbon sequestration, and landscape beauty (OEE¥; P001; Pagiola et al., 2002). They
are then only a part of ecosystem services anccamsidered as positive externalities of
production and public goods. Positive externalitiegolve cases where the actions of one
party (firm, farmer, or fishermen) directly bendfiher parties (consumers or producers), but
the first party receives no payment. In public gdambntext, the amount of the good used by
some agents cannot reduce the amount used by a@thdrghese latter cannot be excluded
from using it. Economists thought of policies andentives to internalize externalities and to
create incentives for the provision of public gaoEgou (1920) recommended that actions
generating positive externalities should be subeitli and these policies provide the context
for decision-making by individuals, businesses, godernment agencies that make on the
ground decisions that affect ecosystems. Succésshddressing the degradation of
ecosystem services requires the understanding edf gnovision and their value and the

design of incentives for their sustainable provigiBolasky, 2011).

In the current debate on multi-functionality of iegiture, the concept of ES describes various
agricultural activities that contribute to the nteimance, preservation, and improvement of
the environment in its various dimensions that &edscape, natural resources, and
ecosystems (Aznar et al., 2009; FAO, 2007a; Jd3@9;2Swinton et al., 2007). An important

place is then given to agriculture in providing dbeservices, especially in developing

countries where agriculture is one of the main@sabf activity.

4.2.3 Sustainable Agriculture, Fishery and Environnental Services
Among Earth’s major ecosystems, agriculture isathe most directly managed by humans to

meet human goals. Food, fiber, and fuel produasotme overwhelmingly dominant goal of
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agriculture. Yet as a managed ecosystem, agrieulplays unique roles in both supplying
services to and demanding services from other stasys. In this process, agricultural
ecosystems depend upon a wide variety of suppoatiugregulating services, such as water,
soil fertility, and pollination that determine thiederlying biophysical capacity of agricultural
ecosystems (Swinton et al., 2007; Zhang et al.,/R0But, on the other hand, agriculture
negatively affects the environment through overmfseatural resources as inputs or through

their use as a sink for waste and pollution (FA@Q72) as indicated in Figure 4.1 below.
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Figure 4. 1: Ecosystem services and dis-servicagddrom agricultural ecosystems. Adapted from
Zhang et al. (2007).

Nevertheless, sustainable agricultural systems ltaviributed to deliver and maintain a
range of valuable public goods and have been prowdre less vulnerable to shocks and
stresses. Mechanisms through which sustainablecudignie systems contribute to
environmental services have been examined by nwubeauthors (Alavalapati and Shrestha,
2003; Jose, 2009; Pretty et al., 2011; Scherr achedly, 2008; Van Noordwijk et al., 2007).
Bonnieux and Desaigues (1998) showed that meshwwgueled improves productivity of
dairy cows and generates external benefits to coassi(amenities for walkers and wildlife
protection) and firms (inputs for tourism). Moreov€®OECD’s works in 1994 on rural
amenities and in 2001 on multi-functionality of @giture focuses on the same ES approach.
Based on this approach, positive externalitiesrofipction are supplied essentially by agents
using environmental components and natural reseurcéheir production process. Farmers
and forest users are then implicitly consideredhas providers of ES and these ES are thus

by-products of the main production (agriculturdarestry).
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In the last decade, agricultural and/or forestrgsgstems have been recognized to offer a
potential to deliver four main ES that are carbequestration, biodiversity conservation,
watershed protection, and landscape beauty (Alpatil@and Shrestha, 2003; Landell-Mills
and Porras, 2002; Pagiola et al., 2002; Wunder520% emphasized by Jose (2009), trees,
crops and/or animals integrated into an agro-foyesystem enhance soil fertility, water
quality, and biodiversity, increase aesthetic, @eduester carbon. Within the watershed
context, a stream of goods and services are detivd?ostel and Thompson, 2005), and one
usually encounters a bundle of services includnmggtiiree others main ES described in Figure
4.2.

a. Sustainable agriculture and watershed protection
Many of the world’s most important watersheds arensgly populated and under
predominantly agricultural use, and most of thé aes in agricultural land use mosaics where
crop, livestock, and forest productions influencgrological systems. In such regions,
agriculture can be managed to maintain criticalensited functions, such as maintaining
water quality, regulating water flow, rechargingderground aquifers, mitigating flood risks,
moderating sediment flows, and sustaining freshivspecies and ecosystems (see Figure

4.2).
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Figure 4. 2: Ecosystems services provided by wiadels (Adapted from Brauman (2015)). In
addition to hydrologic services, a watershed preducvariety of other services; examples of these a
shown in the figure.

Terrestrial land, soil and vegetation managemeay ptitical roles in the hydrological cycle
and this refers to the concept of “green waterhg@rc and McNeely, 2007). Protection and
establishment of native vegetation buffers alomgashs, lakes, rivers, and riparian systems
are critical for biodiversity conservation, andai@n buffers have been proposed as a means
to combat non-point source pollution from agrictadufields. Riparian buffers help to clean
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runoff water by reducing the velocity of runoff,etieby promoting infiltration, sediment
deposition, and nutrient retention (Jose, 2009jtdBs also reduce the nutrient movement into
ground water by taking up excess nutrients. Acegydio Van Noordwijk et al. (2007),
watershed functions in agricultural landscapes lwareffectively provided through strategic
spatial configuration of perennial natural and [#dnvegetation, with maintenance of
continuous soil cover enhancing infiltration.

b. Sustainable agriculture and carbon sequestratiorthvn the watershed
Many of ES derived at the farm scale or landscageeajoyed by the society at larger
regional or global scales. Carbon sequestrationlweg the removal and storage of carbon
from the atmosphere in carbon sinks (oceans, lalaggetation, or soil) through physical or
biophysical processes. It is estimated that inangathie removal of atmosphere CO2 through
carbon sequestration in soil and vegetation sinkadriculture has the potential to offset up
to 20% of global fossil fuel emissions (Stevensl 0 However, this depends on enhanced
soil management and cultivation as carbon sequesiarsoils can be released back to the
atmosphere through inappropriate farming practit@gestments or practices that increase
soil organic matter and some trees species witha farm could both increase farm
productivity and enhance carbon sequestration liortate change mitigation over the long
term.
The incorporation of fruit trees, Non-Timber For&bducts (NTFPs) (Sonwa et al., 2007)
and the adoption of alley farmiffAdesina et al., 2000) and live hedges (Ayuk, 3987
agroforestry systems can increase the amount dbooarsequestered compared to a
monoculture field of crop plants. In addition t@ttarbon stored in aboveground, agroforestry
also stores carbon belowground (Jose, 2009). Inichtnopical forest zones, the adoption of
improved seeds in the agricultural system couldlyiknitigate climate change, in line with
the underlined reduction of emissions due to dstate®n and forest degradation (REDD+)
mechanism. Improved seeds or the seedlings adolg@mhfarmers to produce more outputs
from the same area of land (Pretty et al., 2011jilenreducing negative environmental
impacts of slash and burn and shifting cultivatsystem that contribute to carbon emission.

Results of the alternatives to slash and burn (AB#)ative conducted in the country

46 Alley farming is an agroforestry technology invioly the cultivation of food crops between hedgerofvaitrogen fixing

leguminous hedgerow species. The leguminous spédwes deep roots for nutrient capture and recygclingpduce

substantial amounts of biomass, which are apptigtie¢ crops as mulch, and contribute to nitrogeatifon. The technology
requires farmers to prune periodically the leaviethe hedgerow trees or shrubs for application afclm The technology
has been shown to increase and sustain produdtioraiae compared to conventional bush fallow, pnéwosion, control
weeds, enhance nutrient cycling, and build upaginic matter. For details, see Adesina et aD@20
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regarding trade-offs faced by farmers in generabiggiversity conservation and carbon
sequestration along with their implications for ante and food security, compare the
financial returns to various agricultural produatisystems with the carbon they sequester.
From a carbon sequestration perspective, the laggess are indisputably achieved through
leaving the forest intact (FAO, 2007b). Howevers thption generates essentially no financial
return. Moving from food crop/short fallow to foamop/long fallow significantly increases
carbon sequestration, but reduces profitabilityweeer, moving from food crop/short fallow
to intensive cocoa (with or without fruit salestlieases yields in both carbon sequestration
and agricultural profitability (Tomich et al., 200&ted in FAO, 2007b).

c. Sustainable agriculture and biodiversity protectiavthin the watershed

The food system must address or adapt to the cellap harvest of wild game and wild
fisheries in many regions around the world, dueoterexploitation and habitat loss or
pollution. Mechanisms by which a sustainable adpica system contributes to biodiversity
have been examined by various authors (Aznar anteP€ornet, 2003; Jose, 2009; Pretty et
al., 2011; Scherr and McNeely, 2008; UCS 2009).te3ys like agro-forestry plays major
roles in conserving biodiversity. Agro-forestry pides habitat for species that can tolerate a
certain level of disturbance and helps to redueeréite of conversion of natural habitat by
providing a more productive and sustainable alteredo traditional agricultural systems that
may involve clearing of natural habitat. It alsdpseto conserve biodiversity by providing
other ecosystem services such as erosion contdolvaier recharge, thereby preventing the
degradation and loss of surrounding habitat. Asedimed by Jose (2009), multistrata cocoa
agro-forestry systems that include timber, fruihdanative forest species contribute to
biodiversity conservation by providing habitat favian, mammalian, and other species,
enhancing landscape connectivity and reducing edigets between forest and agricultural
land. Moreover, agroforestry practices provide ioved wildlife habitat by increasing
structural and compositional plants diversity ia tandscape. Windbreak and riparian buffers

offer the only woody habitat for wildlife in mangaculture dominated landscapes.

Reducing agrochemical use and livestock wastesgh-input production systems can also
greatly benefit wildlife. The agri-environmentahstne in the EU with farmers contributed to
the reduction of negative impacts of fertilizer apdsticide inputs on biodiversity and
stabilized soil erosion (Kleijn et al., 2003; Stege2011). Systems that use crop rotations,

and green and animal manure have shown higher Veisily by foregoing chemical
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pesticides, supplying more diversed habitat, amihamg nitrogen pollution (UCS, 2009).
Multi-stage agroforest systems, tree fallows, amthglex home gardens are especially rich in
wild biodiversity. According to Schroth and Harv@007), to conserve biodiversity over the
long term, land management should focus on consgmative forest habitat within cocoa
production landscapes, maintaining or restoringdtically diversed and structurally complex
shade canopies within cocoa agroforests, and metpother types of on-farm tree cover to

enhance landscape connectivity and habitat avaiiabi

d. Sustainable agriculture and landscape beauty wittitre watershed

With accelerating urbanization worldwide, the lo$siatural habitats and natural features has
become a central concern for planners and residastsvell as farmers operating in peri-
urban areas. Agriculture can protect green spawesefsthetic and recreation values and help
to finance the maintenance of green space for wWaldiabitat, recreation, and ecosystem
services. As underlined Scherr and McNeely (20p83jtive outcomes for human habitat and
aesthetics require adequate management of crofivestock wastes, air pollution (smoke,
dust, and odours) and pollution run-offs. Furthemmahe agri-tourism sector is inclusive of
farming activities, which can be linked to the tisor sector as an entrepreneurial advantage.
Research by Viljoen and Tlabela (2007) showed tiaxte is a new trend among farmers to
embrace new opportunities and often farmers embtaggsm as an income generator.
Moreover, agro-ecotourism can be an important radtiere enterprise for small farmers, and
such an enterprise typically involves charging fe®saccess to your property for wildlife-

related recreational activities such as hikingoeamg, camping, and photography.

However, in spite of all this potentials for sustble agriculture to provide ES, a standing
forest usually represents a potential source afnrethat can be accessed through logging or
farming in the case of a sudden need. Moreovedimgllivestock also represents a common
form of insurance against possible future shocksmiérs may thus be unwilling to introduce
changes into their production systems that invaltess of these means. Nevertheless, given
that the environmental services approach leadsolistians that environmental effects of
farmers’ activities provide the final users witthigher welfare, then positive environmental
externalities should be internalized by sendinghalg to farmers that emit these positive
external effects. The providers of these ES shbaléncouraged to provide them and be paid
for them, at least at the marginal social benafiicpred by these ES. Since environmental

public goods are not traded on conventional maylstpply and demand schedules require
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some forms of non-market valuation. Thus, studiasehused environmental valuation
methods to measure the social benefit associatdd theese ES, among which travel cost,

hedonic price, and contingent valuation methods.

4.2.4 The Contingent Valuation Approach

First proposed in the economic theory by Ciriacyriviap (1947), the Contingent Valuation
Method (CVM) is used for an ex-ante evaluation afigy implementation and is a
democratic method of decision-making support, whardividual preferences are the
foundation (Desaigues and Point, 1993). It is avesurbased on the stated preference
techniqgue where respondents are directly askegpess their Willingness To Pay (WTP) or
Willingness To Accept (WTA) for a hypothetical clggnin a non-market good (Mitchell and
Carson, 1989).

Although subiject to criticisms regarding relialyiland validity across the literature, CVM has
emerged as a valid tool for estimating the berlebs of non-markets goods, particularly for
direct and indirect use values (Hanemann et alD2R0The theory of consumer behavior
underlies CVM and more technically, from a bene@ist measure, the use of WTP
(compensation) and WTA (compensation) depends @n tyipes of valuation question
(Mitchell and Carson, 1989, p30). Moreover, the ichobetween the WTP or WTA
formulation is a question of property rights, tigtdoes the agent have the right to sell the
good in question or, if he wants to enjoy it, daesave the right to buy it? (Mitchell and
Carson, 1989, p30). However, since we are dealiitg public goods where rights are
collectively held, this question is often not arsyeane to answer. If an individual, such as a
farmer, has an exclusive property or user righesr @ good and is being asked to give up or
restrict that entittement in terms of exclusivity wansfer of user rights, then the correct
measure within a contingent valuation frameworliSA (Carson et al., 2001). In this sense,
there is some evidence that farmers through exposumlagri-environmental schemes have
become familiar with the trade-off between agrigtdt production and provision of

environmental public goods (Buckley et al., 20031 2).

Buckley et al. (2012) estimated the WTA for supptyiecosystem services by farmers
through the adoption of riparian buffer zones inagtural catchments. Bateman et al. (1996)
used CVM for the provision of agricultural foresttough establishment of recreational
woodland. In economic terms, the measures of vidag investigated were, in the case of

farming experiment, farmers’ WTA compensation faitshing from their present activities
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into the provision of recreational woodland. Thewurid that farmers were more familiar with
the concept of assessing potential compensation tlmauseholds. Amigues et al. (2002)
applied CVM to examine the WTA of households thahdand on the banks of the Garonne
River to supply a strip of riparian land for habifmeservation. The values suggested by
farmers who indicated a positive WTA was consistgith revenues generated from crops.
Dupraz et al. (2003) found that CVM is a reliablethod to reveal the behaviors of farmers
facing the invitation to participate in an agri-eommental scheme. The valuation of social
benefits of ES provided by farmers has not receiveath attention in the country and the

lack of data for the implementation of PES so astudy their profitability as well.

4.2.5 Policy Option: The promotion of Sustainable &riculture in Cameroon

The Government has redefined its development pigerto include sustainable agriculture
and protection of natural resources (soil, florayrfa, and water). The government then
requested assistance in the promotion of ecoldgidaendly agro-pastoral practices that
would lead to the conservation of its natural resewbase, including National Parks and
Reserves, while improving the soil productivity.déed, aware of the importance of
biodiversity as an essential component of its smwaomic development and recognizing
slash and burn agricultural practices as the dirster of ecosystem services degradation, the
country is engaged in international financial medsas for biodiversity conservation and
climate change mitigation. The country is committadits 2014 report to Convention on
Biodiversity to develop and implement a nationajRants for Environmental Services (PES)
program by 2020 to cope with the ongoing unsuskdéénananagement of its natural resources,
and therefore to impute PES in the national budgeteover, aware of the potential negative
impacts of deforestation and forest degradation doosystem services, Cameroon has
engaged in the international Reduction of Emissiol® to Deforestation and forest
Degradation (REDD+) process. Several steps have taden so far. The first step was the
validation of the country’s Readiness Project Itiede (R-PIN) in 2008, the submission of
Readiness Preparation Proposal (R-PP) in 2012, tleedmplementation of REDD pilot
projects. Since then, initiatives and REDD+ pilobvjpcts have emerged within the country.
The areas of interest are the regeneration of a&getcover in the agricultural sector of the
country, while improving agricultural productivitgnd the reduction of extensive agricultural
lands through an intensive agricultural system.robwed seeds have been disseminated and

small farm materials and/or machineries have beeengto rural households. Fertilization
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through the development of environmentally friendbyricultural techniques, especially the
development of agro-forestry, crop rotations, amdbrzation of fallows under integrated

watershed management are foreseen.

However, main actions undertaken until now were edavithout clear and systematic
perceptions and expectations of farmers or comnasniT he effectiveness of such incentives
mechanisms in promoting sustainable agriculturalcfices depends on the value farmers
attach to ecosystem services and on their opptytwast to switch to such sustainable
practices. Furthermore, the realization of thess&tasnable activities around Reserves and
National Parks usually faces resistance from conitiesn Involving farmers in such
incentive schemes being designed within the courgrgf a fundamental importance to
identify factors that determine their social acedjgity. Prospective research on farmers’
ability to participate in the provision of enviroemtal services in Cameroon is necessary and
indispensable. Hence, it is essential to analypenfthe farmers’ side their valuation of
environmental services from agriculture. The wiless to accept (WTA) determines their
decision to participate in a reforestation progrand it is assumed that a positive WTA
reveals their decision to participate. Moreovefpiimation obtained on their socio-economic

characteristics is used to test the validity of CVM
- Field survey

Several types of sustainable agriculture practiGese been promoted among farmers in the
Meme Division by theMinistry of Agriculture and Rural DevelopmerMINADER),
including farmer field schooland farmer business schoolhrough farmer field schoql
MINADER trained farmer on good agricultural praescvia cooperatives. Througarmer
business schophgriculture is considered as a source of incontle the promotion of agro-
forestry. The institution provided farmers with theproved corn seedlings, maize seeds,
cassava cuttings, and some pesticides and fersilizéowever, difficulties encountered by
farmers to adopt agro-forestry practices were thavailability of improved agro-forestry
species or nursery and the insufficient availapitt land for planting. Furthermore, some
villages such as Barombi Mbo and New town Baroméreanot targeted since, due to their
location closed to the Reserve managed by the WMynis$ Forestry and wildlife (MINFOF).
The lack of collaboration between these two ingtts in the field leads MINADER to not

giving opportunity to these village farmers to leand benefit from agro-forestry practices.
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4.3 Materials and Methods

The section presents the materials and methods uszdding the sampling technique, the

analytical and empirical models

4.3.1 Sampling Method

A population of 19,630 inhabitants was reported/lerch 2015, with 9,562 male and female
above 15 years old by throgramme for Sustainable Management of NaturabRe®s in
the South West RegiofPSMNR-SWR) (Tchouto et al., 2015). The followifgrmula:

n:1+'\|\lI > Was used to representatively select 384 farmetkirwthe watershed, where
&

N=9,562 is the number of inhabitants older tharyd#&rs old and = 5% is the margin error.
The selection of an age greater than 15 years atlayg to taken into account farms that are
owned or managed by youths when both or one of faents are not around or still alive.
The proportionate stratified sample procedure veaslio determine the number of farmers to
be interviewed in 3 villages: Kakel, Small Ekombed Njurky; after fixing the number in
Barombi Mbo and New Town Barombi villages sinceytlage closer to the reserve and the
lake. Structured questionnaires were used as &wumgtrument and farmers were randomly
selected within the village for face-to-face infews. Questionnaires included information on
socioeconomic characteristics of farmers, farm atteristics, and fishing activities in the
Lake. Questionnaire also included a hypotheticadnado describing changes in the
watershed due to current practices for the CVM @seras follows: Studies carried out in
the Barombi Mbo Forest reserve revealed that al®®@9b of the forest reserve is destroyed. If
the current level of activities in and around tleserve continues, there won'’t be any trees to
provide climate regulation, wildlife habitat, watquality and quantity for future generations.
To regenerate the vegetation, a reforestation paogne is foreseen by the Government. Your

participation in this survey will help governmeistienate the reforestation cost.”

Questionnaires were first pre-tested with 30 fagndihe objective was to verify its good

understanding by farmers and to determine amouortie proposed for the valuation question.
To achieve this latter objective, an open valuatgprestion was used to measure the
willingness to accept (WTA) of farmers for ES pmion. After the presentation of the

hypothetical scenario, the open question was:h&Wwould you expect as annual

compensation for trees planted in and out of tisenee?”
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After the test, the questionnaire was then revisethcorporate farmers’ suggestions on the
types and levels of activities carried out on faumna within the reserve and on the willingness
to accept for ES. Amounts obtained from the opegstian allowed the determination of the
distribution of WTA that was used to determine amtswr offers proposed per year for the
final data collection. Rather than retain valuetsveen the 18 and 8%' percentiles and out of
the tail of the distribution as recommended by Kaen (1995) for the willingness to pay, we
retained the two lower amounts that were FCFA 10,68d FCFA 15,000, due to the
tendency of people to overstate their WTA as hgitied by Kahneman and Twersky (1979).
Moreover, 1 or 2 amounts proposed are theoreticgtymal (Terra 2010) and a smaller
number of bids are preferred to a larger numbebids, as it increases the estimation
efficiency and the power of statistical tests (Albe 1995). Each of the two amounts was
then allocated to 50% of the sample to ensure tlalaistribution of the offers. A WTA
guestion to establish the minimum amount in casthercompensation in nature the farmer
would decide to accept for changes from the cutdesrd use to a more productive agriculture
in the watershed was presented using a simple-eloded format.

4.3.2 Analytical Model
A simple Tobit model (Tobin, 1958) was used to moaodemers’ WTA using maximum

likelihood estimation procedures. The Tobit modahstitutes the basic structure of models
with limited dependent variable that derive fromalifative variables models, in the sense
where one should model the probability of the Ja@ddo belong to the interval in which it is
observed (Hurlin, 2002; Tobin, 1958). In CVM, thensltaneous presence of a substantial
number of protest and zero bidders requires thetiael obit model, which can be a censored
or a truncated mod€l A strong assumption underlying the Tobit modethiat zero bidders
actually have a negative WTA, but because no ansohalow zero are allowed, they are
reconstituted to as aérd WTA. In other words, the latent dependent varaisl assumed to
contain negative values that have been censore@rtoin the empirical realization of the
variable. In empirical studies however, these zeloes are usually considered &€&’ or
“falsezero$ and the model used depends on the nature ofdte Zhe Tobit model is used
in the case where onlyrte zeros exist and the two-step Heckman method is usuahd in
the case where there exisalse zeros that is when respondents intend to free riddislike
the payment vehicle after expressing an interasthi® good undervaluation. Indeed, in the

47In a censored regression model, one disposes @nai®ns on explanatory variables at least overdberall sample, whereas in a
truncated regression model, all observations ofeegtory and dependent variables out of a certaige are totally lost.
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well-known two-part model, the first step is a bnautcome equation, usually a Probit
model that explains the decision to either paréitggn the hypothetical market or protest, and
the second step uses a linear regression to moeetdantribution decision (includingrtie
zero$). The two decisions are assumed to be indeperatehtire estimated separately. In our
case, because it is question of WTA, respondemisatdree ride as compensation is received
upon providing ES through reforestation. Therefdhe, study deals only withtftie zero%
values, i.e. respondents are not ready to restrét user rights (or to set a portion of their
land) to participate in reforestation or they fihé amount proposed too low for participation.

Thus, the Tobit model appears more relevant folyaimey our data.

From the original model of Tobin (1958), WTA belenig the intervalo,+ [ as there exists
no negative compensation and this justifies thecehof the censored regression model. The
choice is dichotomous: either the individual agreegarticipate WTA>0) or he does not
accept WTA< 0). The Tobit model was largely applied to the adopbf technologies or the
participation in conservation programmes (Bucklewyle 2012; Delvaux et al., 1999; Terra,

2010). The conceptual model is given by the follggwvequation:

WhereX, is a row vector of explanatory variables that datee the respondeiits WTA or
to participate in the sustainable agricultural @nservation programm®, is a column vector

of parameters to be estimateft, an error term with a normal distributiN (0,07 ), and
with:

WTA: if WTA: >0

WTAi:{ 0 if WTAI <0

(4.2)

WTA; follows a normal distribution and is a latent vatearepresenting the observed WTA

of individuali. The Tobit model is composed of two parts: a cargus part corresponding to
a linear regression and a discrete part relatirtheacensored point which equals to zero here.

The probability thaWTA; takes a negative or a value equal to zero is diyen

Prob (WTA? < 0) = @ (— XTH) —1-9 (XTH) (43)

And the probability foWTA; to take on positive value is:
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Prob WTA; > 0) = 1-9(—*2) = ¢ (X2) (4.4)

The conceptual model (1) was estimated by maximketthood using Stata 13, with the log

likelihood function given by equation (5):

1 1 1
Log L = Xwrao— (FLog2m + S Log 0%+ -0z (WTA; — X;0)*) + Ywra;<oLog <1 -

@(%)) (4.5)

4.3.3 Empirical Model

The dependent variable is WTA that takes positiatues if farmer accept the proposed
amount to switch to sustainable practices and a zatue if not. As far as explanatory
variables are concerned, a considerable amountpfrieal research has sought to explain
the farmer’'s adoption of agricultural technologiasd the participation in conservation
programmes in both developed and developing cam{Adesina et al., 2000; Ayuk, 1997;
Bateman et al., 1996; Buckley et al., 2012; Delvaual., 1999; Dupraz et al., 2003; Kosoy et
al., 2008; Kwayu et al., 2013; Zbinden and Lee,2200Vunder, 2008). In these studies, a
number of potential independent variables are tadelsased on prior theorization and tested
logistic or Tobit regressions aimed at identifymbich variables significantly correlate with
the adoption of agricultural technologies or thetipgation in environmental conservation
programmes. We use insights from these studiegptm®e the determinants of the farmer’s
participation or farmer’s WTA in this study.

According to Wilson (1997) and Kosoy et al. (200&ynong the variables that influence the
participation of a landholder in a conservationgpaonme are farmer and farm characteristics.
Farm and farmer characteristics can clearly aftbet participation in a programme or
technology adoption decisions. The literature hstaldished the role of the age (AGE),
gender (GEN), education level (EDU) of the houseéhbéad, the origin of the farmer
(ORIGIN), the location of the farm (LOFARM), andettiarm size (FA_SIZE) as important
determinants of the participation (Adesina et 2000; Ayuk, 1997; Dupraz et al., 2003;
Kosoy et al.,, 2008; Wunder, 2008). Kwayu et al.1@0showed that young farmers with
larger farm sizes are more apt to participate watershed conservation programme through
the adoption of tillage due to their longer plamnihorizons and lower risk aversion.
Moreover, Adesina et al (2000) found that youngemmiers had a higher likelihood for
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adopting alley cropping in the Southwest Camerddre education level of the household
head or farmer is a key in determining the farmabsity to obtain and process information
and to implement new knowledge from intensive coreg@n practices and agricultural
technologies (Zbinden and Lee, 2005).

Other important factors influencing the adoptiortesfhnologies and programme participation
include the land opportunity cost or on-farm incof@&F_INC) (Ajayi et al., 2012; Bateman
et al. 1996; Delvaux et al., 1999; Wunder, 2008)undér (2008) highlighted that the
participation in PES is determined by the fact wihimg enough &nvironmentally strategic
land’ and of having a low enough opportunity cost tokm@ayments attractive. Bateman et
al. (1996) showed that farms with higher profitdesv/from existing activities demand higher

levels of compensation to entering the conservaaheme in the woodland.

Furthermore, social and cultural values such asnipertance of forest for spiritual sites and
non-timber forest products (NTFPs) to farm housaghalre also important factors of adoption
or participation (Kosoy et al., 2008; Kwayu et @013). In Mexico for example, the
appreciation of NTFPs favor forest conservation iafidence the land manager’s willingness
to participate in payments for biodiversity consgion projects (Kosoy et al., 2008).
Although reforestation with native species is oftdre key to restoring biodiversity,
conservation professionals find it difficult to emcage landowners to use native species in
restoration projects. Indeed, Garen et al. citeddige (2009) evaluated the experiences of
farmers participating in a native species refotestainitiative in rural Panama in order to
identify lessons learned that can guide futurestq@anting efforts. They concluded that the
farmer’s interest and perceptions when planningglementing, and evaluating reforestation
initiatives were critical to ensuring the succetswuch projects (Jose, 2009). Moreover, the
perception of the outcome of practices such asé¢laey use of chemical fertilizers, slash and
burn (OUTCPRA) could lead to the adoption of susthle practices such as agro-forestry
that have a more positive impact on income andetheronment. Ayuk (1997) highlighted
the importance of such factor with the case of ghafitability in adopting live hedges and
Kwayu et al. (2013) with past conservation pradticée the watershed. The access to
information and knowledge of agro-forestry or bestilizers (BIOFERT) technologies and
the awareness about the payment for environmentalces (AWPES) mechanisms could
also be potential explanatory factors. The dedonpdf selected variables and their expected

sign are given in Table 4.1 below.
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The influence of thege of farmeron the decision to participate in conservationgproime

is not cleara priori. An older landowner or farmer is often considensate risk adverse and
then less able to engage in a new and potentiaky contractual arrangement with either the
Government or other partners. However, if refottestais perceived as a way to decrease the
scale of the farm operation, it could represenatractive option for older farmers (Zbinden
and Lee, 2005). On the other hand, the long planhorizon of young farmers could make
them apt to participate in the trees planting progne (Kwayu et al., 2013). Whethmale

or female will be more willing to accept or to participate mot cleara priori. It is often
hypothesized that in rural areas of developing tiesiwhere access to land are usually from
inheritance, woman may lack rights to grow treeslg#ina et al., 2000). Moreover, since
forest regeneration requires trees to be planteldnaonitored, woman may be more or less
willing to participate even with secure land righdepending on the number of trees required

per individual and the history of tree plantingheir own farms.

The origin of the farmeris hypothesized to positively influence its WTAe€ planting on

the farm requires the availability of enough landh& disposal of the farmer, especially land
under a secure long-term control. Migrants are ntikedy to face land constraints that may
reduce the likelihood of WTA. Thievel of educations expected to be positively associated
with the participation. Education has many positasernalities. This hypothesis is drawn
from the extensive literature on technology adaoptiad programme participation. In addition
to enhancing the farmer’'s ability to acquire anacpss information on the potential
programme, it may also be correlated with the |@f@hformation access. Indeed, if there are
potential economic benefits associated with thegganmme, owners or users rights with a

high level of education are more likely to recogniaem.

The on-farm income (ONF_INC) is expected to positively influence ttecision to accept
trees planting in or out of the reserve. The lite@ suggests that higher incomes are
generally associated with a willingness to enteislkay contractual arrangement with a third
party or the Government. Farmers with high incomres often with great management skills
are more aware of the structure of costs and resenfieach of their production alternatives
and are therefore in a better position to iderdifiyl take advantage of a programme with net
economic benefits. Thus, farms with higher reverfua® existing activities demand higher
levels of compensation to entering the conservadioreforestation programme (Bateman et

al., 1996). Thdocation and size of the farnare expected to be positively correlated to WTA.
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Farmer with a larger size of farm may be more wglito plant trees due to its large land
availability for food crops. On the other hand,aanfer owning a farm closed to a specific
zone to be protected such as wetland or in thaityodf the lake is more able to recognize the

importance for its farm of the programme objective.

Table 4. 1: Description of variables to be usetheregression and their expected signs

Variable Description Expected signs

AGE Age of farmer (CONTINUOUS) (+) Adesina et al. (2000); Kwayu et al.
(2013) ; Zbinden and Lee, 2005 ;

SEX gender of farmer (DUMMY): 1 if male and 0 if female () Ayuk (1997);Adesina et al.
(2000); Kwayu et al. (2013) ;

ORIGIN Origin of farmer (DUMMY): 1 if native and O if narative (+) Adesina et al. (2000)

Education level of farmer (CONTINUOUS): O if none,fl {(+) Dupraz et al. (2003); Adesina et al.

EDU primary, and 2 if high level (secondary and highcsal) (2000); Zbinden and Lee (2005);
Kwayu et al. (2013) ;

ONE INC Average yearly on-farm income (CONTINUOUS)in log (+) Bateman et al. (1996) ; Delvaux et

al. (1999); Dupraz et al. (2003) ;

LOFARM Location of the farm (DUMMY): 1 if out of the regerand 0 if (—) Wunder (2005)

otherwise
FA SIZE Size of the farm (CONTINUOUS): 1 if ]0-1]ha, 2 if ]]hd (+) Zbinden and Lee (2005) ; Kwayu et
— and 3 if more than 2ha al. (2013)
AWPES Awareness of PES scheme (DUMMY): 1 if yes and® if n (+) Zbinden and Lee (2005) ; Kwayu et

al. (2013)

Perception of the output of current practices bynfar (+) Ayuk (1997); Kwayu et al.
OUTCPRA (DUMMY): 1 if average (average, bad) and O if gogdod, (2013);

very good)

Knowledge of Bio-fertilizers (DUMMY): 1 if farmer has +)
BIOFERT knowledge on and 0 otherwise
NTFPs Importance of NTFPs to the farmer (+) Kosoy et al., 2008

Source: Author

The distribution and access to information suchthesawareness of the PES schenoe
knowledge of bio-fertilizersare positively correlated with the education leaatl are also
expected to be positively associated with particgma (WTA). The influence of the
perception of the quality of output obtained witlhuent practiceson the farm is not clear a
priori. Farmers with a good output from the farmulebbe less motivated to engage in new
practices even though sustainable, due to theiffetesthce in terms of output improvement
and time or horizon constraint. For a farmer toaggg the net difference in profitability must
be perceived to be higher to motivate the partt@pa(Ayuk, 1997; Kwayu et al., 2013). The
importance ofnon-timber forest productss expected to be positively associated with the
decision to participate in trees planting. Treefooests are positively correlated with NTFPs,
therefore where there is more forests or treesetisealso more NTFPs. A farmer that uses
NTFPs would be more likely or willing to plant teeto sustain and maintain the constant use
of NTFPs.
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Given these critical assumptions for participatf@irA), the model estimated from equation

(1) above in this study is:

E(WTA}) = 6, + 6,AGE + 65SEX + 6,0RIGIN + 65EDU + 0,LOFARM + 6,FA_SIZE + 0,0NF_INC
+ 6, AWPES + 6,,0UTCPRA + 6,,BIOFERT + 6,,NTFPs (4.6)

The mean WTA is computed using the following forenaldapted from Terra (2010) with
Tobit estimate:

E(WTA}) = x,0 (7)

Wherex; represent the mean of variables in equation (6) @ritie estimated coefficients of

those variables.

4 4Results and Discussion

The results are presented and discussed in thi®semnd include the summary stastitics of

farm and fishing activities, and the econometrigalysis of the WTA.

4.4.1 Summary Statistics

= Traditional and environmental practices in the farm, and farmers’ perception.
Farmers have tried to improve their lands for mgeyerations, using means available to
them at the time. Traditional and environmentakpcas used by respondents are presented
in Table 4.2. Among the 384 farmers, 87.76% in@ddahe use of chemicals as fertilizers and
pesticides on their farm to improve soil fertiliyd treat cocoa. Fungicides and insecticides
were the common type of pesticides used eitheroout the reserve. Rotation was used by
55.47% of the respondents followed by slash and [88.02%) as a technique to prepare soll
before sowing. Although villagers complained of halving enough land for the cultivation
of their crops, approximately half (50.26%) of lespondents integrated bush fallow periods
of varying lengths onto their farms. While 36.7%tloé respondents had their farms located
within the reserve, of which 11.46% are closedh®lake, a large majority (66.41%) thought
that at least 75% of the reserve is destroyed duthe fuel wood, timber, and NTFPs
exploitation coupled with farming. NTFPs such aslfuwood were collected by all
respondents of which 22.40% sold them in the Kumizaket. However, 40.79% of the
respondents obtained their fuel wood within theeres. The negative impact of these
activities for the reserve coupled with deforestatand pesticides at the vicinity of the lake
led us to identify some practices used by farmedtect the environment.
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A majority of respondents (62.24%) was practicingservation by keeping old and big trees
in their own farms. Main species of trees kept wender and fruit trees, followed by NTFPs.
Some farmers (48.18%) planted fruit trees, NTFRsher and other species on their farms.
The number planted varied from 1 to 110 trees par with an average of 9 trees. Seedlings
were obtained mainly from their own nursery or wboaight. The planting of trees do not
only prevent soil erosion, but it also protects éim@ironment. Moreover, slightly below half
of the respondents (48.96%) were aware of theesfation programme within the reserve.

Agro-forestry is not commonly implemented and thesause of limited awareness regarding
its importance. Only a small proportion of the @sgpents (29.17%) have heard about agro-
forestry or bio-agriculture. Information has bedstained from various sources ranging from
school, radio and newspapers, conservation ageranesvillage meetings from thifarmer
field schoolinitiative of MINADER.

Most farmers thought artificial fertilizers are tlmswer to the declining soil fertility.
However, what they need is some enlightenment oal lvays of preserving the soil from
erosion and infertility. However, only 42.19% ofetlhespondents have knowledge on bio-
fertilizers and each of the respondents was invitegxplain what he understands by bio-

fertilizers.

Table 4. 2: Traditional and environmental practiadepted by Barombi Mbo farmers

Modality Description or specy Frequency of “yes” % of the respondents
Overall 337 87.76

Chemical fertilizers use Fungicides 157 46.59
Insecticides 37 10.98

Soil preparation techniques Slash and burn 146 38.02
Rotation 213 55.47

Bush fallow practice 193 50.26
Timber 73 30.54

Tree conservation Fruit trees 69 28.87
NTFPs 60 25.10

Reforestation and Fruit trees 113 61.08
NTFPs 44 23.78

Timber 11 5.95

From own nursery 74 40.00

Origin of seedlings Buy 59 31.89
Donation 33 17.84

Agro-forestry knowledge 112 29.17
Biofertilizers knowledge 162 42.19

Source: Author’s calculations from survey data

= Farmers’ perceptions
Almost all respondents (97.14%) highlighted the omé@nce of forests in providing
ecosystem services such as climate regulationd ftmmtrol, erosion control, wildlife habitat,
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landscape beauty, and the protection of culturdl siritual sites. Almost all respondents
(98.18%) perceived the role of forest to protectenshed. Moreover, most of them (97.40%)
perceived a positive relationship between foresecand water quality and 95.5% between
forest and water quantity. However, only 25% ofnthevere aware of the Payment for
Environmental Services mechanisms. Nonethelessngheir ability to planting different tree

species on their own farms, one could expect apfaiticipation of communities in PES if

incentives to plant and preserve trees are givéneim.

= Fishing activities in the lake

Among the 384 farmers, 82 people (correspondi?lLtB5% of the sample) undertake fishing
in the lake, either everyday (35.37%) or occasign&4.63%). These activities were
practiced mainly by men (79.3%) and were done edisen by 84.15% of the respondents,
while 15.85% fish only during the dry season. Fghtools commonly used are gill nets
(75.61%) whose size range from 2 to 600 meterskebasaps (19.51%) as well as hooks
(4.88%). Main species found by respondents wereetitemic mudfish and catfisklarias
maclaren) and the fishes caught were sold to retailerbénkumba market. Besides, 46.34%

of fishermen have heard about fish breeding.

» Response rates to the offers in the contingent vadtion.
Most of the respondents (85.42%) gaveyas' response to both amounts proposed for the
reforestation programme in and out of the reseneead the border of the lake as illustrated in
Table 4.3 below.

Table 4. 3: Response rates to the amounts proposed

Offers FCFA10,000 FCFA15,000 Total
Yes 163 165 328
No 29 27 56
Total 192 192 384
%vyes 84.90 85.94 85.42

Source: Author from survey data

Furthermore, merits of agro-forestry were discuss#d respondents during the survey and
11.46% of those who are close to the lake expretssadwillingness to adopt this practice. In
addition, they committed themselves to stop ushgndcals within 8 meters from the lake, if
seedlings for agro-forestry are given to them amhing opportunities offered as well.
Furthermore, 92.68% of fishermen were willing tea®e fishing tools recommended to
participate in a fishing programme that consistshenrelease of critical size and rare species

once caught.
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The descriptive statistics of the variables usethemempirical model are given in Table 4.4
below.

Table 4. 4: Summary statistics of variables usatiéncensored Tobit regression model

Variable Mean Standard Deviation Min Max
AGE 43.15365 11.36344 18 84
SEX (%) 73.958 0.43943 0 1
ORIGIN (%) 76.823 0.42251 0 1
EDU 1.22656 0.72134 0 2
LOFARM (%) 63.281 0.48267 0 1
FA__SIZE 2.66227 0.62372 0 3
ONF_INC 13.82231 1.09786 9.903487 16.1181
AWPES (%) 25 0.43358 0 1
OUTCPRA (%) 34.114 0.47471 0 1
BIOFERT (%) 42.188 0.49450 0 1
NTFPs (%) 38.281 0.48671 0 1

Source: Author’s calculations from survey data

4.4.2 Results of the analysis of WTA

Table 4.5 presents results of the censored Togression model. In addition to maximum
likelihood estimates, their standard deviationgl #eir t-statistics, the table also contains the
likelihood ratio statistic and the number of cersbobservations (left or right censored). The

likelihood ratio statistic is used to test whetlsbope coefficients are equal to zero, i.e.,

whetherX is irrelevant in the determination E‘(\NT@. The statistic for this study is of 41.09

with 11 degrees of freedom greater than the clitedue of 19.67, indicating that the
variation explained by the model is different frasro. That is, the coefficients for this model
specification are significantly different from zemb1% level when taken jointly. All variables
have the expected sign, except for EDU and NTFRsir variables are significant in

explaining WTA for reforestation: AGE, SEX, EDU,&aBIOFERT.

The influence ofAGE (age of the farmerpn WTA for reforestation was not clearpriori.

The negative sign and significance at 1% levelt®fcbefficient suggests that older farmers
are less willing to participate in the reforestatjgrogramme. This may be because they are
often less disposed to try new innovations (PES)anhave less physical strengths and a
short horizon planning to be involved in trees ptanand monitoring. Moreover, regarding
the statistic about tree planting on the farm, nestation is done mostly by people of an age
between 26 and 50 years old. This result corrobsrétat of Adesina et al. (2000) where
older farmers were less willing to participate gr@forestry technology through the adoption
of alley farming and Kwayu et al. (2013) in consgion practices of tillage in the watershed.

175




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Table 4.5: Econometric results of factors deterngrthe farmer’'s WTA for reforestation programme
in Barombi Mbo

Variable Parameter estimate Standard Error t-values
AGE (age of farmer) -105.6413 26.335 -1
SEX (sex of farmer) 2575.053 720.499 357
ORIGIN (origin of farmer) 140.1208 696.071 0.20
EDU (education level of farmer) -1058.626 425.458 2.49*
LOFARM (location of farm) -376.5362 606.507 -0.62
FA__SIZE (size of farm) 545.8102 512.194 1.07
ONF_INC (yearly on-farm income) 19.12459 310.153 60.0
AWPES (awareness of PES scheme) 1028.464 667.885 54 1.
OUTCPRA (output of current practices) 906.0474 608.46 1.49
BIOFERT (knowledge of bio-fertilizers) 1076.195 60187 1.79
NTFPs (importance of NTFPs) -935.189 600.168 -1.56
CONSTANT 12052.44 3931.792 307
LR chi2(11) = 41.09 Number of observations = 384

Prob >chi2 = 0.0000 56 left-censored observations at WTA<=0
Pseudo R2 = 0.0061 328 uncensored observations

*rx xx * significant respectively at 1%, 5%, 10%elel 0 right-censored observations

Source: Author’s calculations from survey data

The variableSEX (sex or gender of the farmer$ significant at 1% level. The positive sign
of its coefficient indicates that male are morelingl to participate than female. As their
number increases, WTA also increases. This isn@ With summary statistics where among
the 100 females of the sample, only 40% were pigriiees on their farm, while 51.05% of
the 284 males were involved in tree planting. Theselts corroborates that of Adesina et al.
(2000) where the probabilities of adopting allegniang in the Southwest region of Cameroon

were higher for men that for women farmers.

EDU (education of the farmerwas expected to positively influence WTA. The ahfe is
significant at 5%. The negative sign of its coeéit indicates that less educated farmers are
more willing to participate than more educated ofdss could be firstly explained by the
important proportion of low levels of education caerizing rural areas in developing
countries, and secondly because farmers with lowcatn levels would learn more on the
advantages of agro-forestry and bio-fertilizergphbyticipating in the PES scheme.

The influence ofBIOFERT (knowledge of bio-fertilizers)was expected to be positively
associated with WTA. The coefficient of the varas positive and significant at 10%. This
suggests that farmers with knowledge on bio-fedils are more willing to participate in the
reforestation programme. This may be explainedheywarious advantages of bio-agriculture
that are the improvement of the output and saillitgrof the farm, the prevention of erosion,

and the protection of the environment. The rapmizgin of agro-forestry species considerably
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explains this result. This result is in line wittetliterature, which considers prior knowledge

on the mechanism or technology as an importanbrfadtparticipation.

4.4.2 Computation of the Mean WTA

It is conventional in a contingent valuation to gaute the Average WTA. Based on results of
the model used, the mean WTA for provision of ES w@amputed using the formula provided

in equation 7. Besides, the constant was addedodtesignificance at a 1% level.
Mean WTAE(WTA}) = x;,0
Thus, Mean WTA = FCFA10,352.4844 /year

As 328 respondents gave a positive WTA, the totdlAVWr the total cost for reforestation

was then computed as:

328
Total WTA =10,352.4844 x 9562 X 384 FCFA 84,554,347.6905/year

Therefore, the total cost of the reforestation pmogne was estimated a@ECFA
84,554,347.6905/year.

4.5 Conclusion of the chapter

The role of sustainable agriculture and fisherypiaviding environmental services through
the internalization of negative externalities ofnfaactivities was explored in this chapter.
Agro-forestry and forest regeneration were idestifias the main sustainable agriculture
practices to be promoted in the study zone. Theraithrough which farmers perceive the
negative effects of their practices on the envirenmhave been identified, and the

determinants of willingness to accept (WTA) hawodieen determined.

Almost all respondents highlighted the importandethe forest in providing ecosystem
services that are climate regulation, flood conteobsion control, wildlife habitat, aesthetics,
and cultural and spiritual aspects. Therefore, ftbenfarmers’ view, deforestation negatively
affects the environment. Besides, a majority opoesients already practiced conservation on
their own farms by keeping old and big trees anchesdarmers had planted fruit trees,
NTFPs, and other species on their farms. Treesteiaad or planted were not only to prevent

soil erosion but also to protect the environmergroAforestry was still not common as only a

177




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

very low percent of the respondents had knowledgagro-forestry or bio-agriculture and

bio-fertilizers.

From the contingent valuation scenario, a largeontgj of respondents have expressed a
positive WTA for a reforestation programme, whiterge were willing to adopt agro-forestry
within 8 meters from the lake to reduce chemicalsduin its vicinity. Almost all fishermen
were willing to receive fishing tools that releas@ical sizes during fishing activities and to
release rare species once caught. From the ecomcsnetodel results, age (-), gender (+),
education (-), and bio-fertilizers (+) variable®yide insights into necessary conditions for a
programme participation. Indeed, (i) younger fasnare more likely to participate in the
reforestation programme than older ones; (ii) nfiatmers are more likely to participate than
female; (iii) the participation or WTA is higher thilow educational levels and (iv) with

higher knowledge on bio-fertilizers.

The contingent valuation method (CVM) thereforeoa us to conclude on the potential
participation of farmer communities to a paymeragoamme for the watershed protection
through reforestation and agro-forestry. The aveMg A is estimated &CFA 10,352 per
year with a total cost for the reforestation programmEQ@FA 84,554,347 per year

Our estimates provide key information or insightsri a field survey and farmers preferences
of the cost of PES programme through agro-forestngl reforestation that could be
implemented by the government. Nevertheless, irrotd pay farmers for their efforts in
protection the lake watershed, this amount coulddyesed from the demand of the watershed

protection by households through their willingnesgay for the watershed ES.

Chapter five that follows focuses on the estimatbthe demand of downstream’ households
for improved watershed management by upstream farmi@e main objective is to estimate
the households’ willingness to pay for the prowisiof environmental services in Lake
Barombi Mbo watershed. The chapter contributefi¢ditnited literature on thestimation of
the demand for watersheds protection using choiggerements in combination with
contingent valuation, and it is about the firstdithat choice experiment to value watershed is

being applied in the country.
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CHAPTER FIVE

Downstream Households’ Demand for Improved Watershed
Management: A Willingness To Pay Estimates

5.1 Introduction

An important environmental service (ES) often citad an economic justification of
conservation activities, is the watershed protectionction provided by tropical forest
(Aylward et al., 1995). Watersheds are among thth'samost productive ecosystems and
provide a diverse array of important ecologicalclions and services, ranging from flood and
flow control to groundwater recharge and dischavgger quality maintenance, biodiversity,
carbon sequestration and other life-support funstidhese ecological functions and services
translate directly into economic functions and s®w such as flood protection, water supply,
improved water quality, improved fuelwood amoumtnenercial and recreational fishing and
hunting, and mitigation of global climate changeailider et al., 1997; Birol et al., 2006).
However, many watersheds have been threatened egwhdid, as such, from a global
analysis of 106 watersheds, Revenga et al. (199)ed that nearly one-third of them, more
than half the land area has been converted intwuwiyral use. Today, they are under
increasing pressure from anthropogenic activitigshsas conversion to intense agricultural
and residential uses, and pollution due to nutniantoffs. Other factors adversely affecting
the sustainability of watersheds include povertgt anonomic inequality, population growth,
immigration and sociocultural conflicts (Birol eft,a2006; République du Cameroun, 2012;
2014). The progressive loss of these servicesyllkalms human health and welfare through
poorer water quality, increased €@missions and lower crop productivity (Postel and
Thompson, 2005; MINEPAT, 2007; Chifamba, 2011; IGRA 2011; Kometa and Ebot,
2012).

In the country, governance frameworks and law esforent for water resources management
are still too weak and financial means too scaocadequately prevent pollution and ensure
the sustainability of these watersheds (GWP, 20W@st water decrees of the country have
been more focused on expanding infrastructurgsaiticular networks of safe water supplies,
with little or no focus on sustainable managemehtwater resources (DSCE, 2009,
MINEE/GWP 2009).
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Furthermore, most commentators agree that commaddcantrol (CAC) institutions have
successfully reduced pollution from well-definedingosources like factories and sewage
treatment plants. However, they have been lessessfid in regulating the remaining
nonpoint sources of pollution geographically difdsnumerous; and heterogeneous resource
users who jointly affect the environmental quatfya watershed. Moreover, CAC institutions
have difficulty in addressing problems such as taabilestruction that involve multiple
environmental media (air, water, and land) (Lule¢lal., 2002). This has led to an increased
focus on nonpoint, unrelated sources of pollutioochsas agriculture, which may have lower
abatement costs. Contractual arrangements and goéynfor water quality services from
municipal water organizations to nonpoint souragz@sent a similar instrument (Grolleau
and McCann, 2012). However, such payment mechanemmsnot yet expanded in the
country. Furthermore, alarmed by the acceleratead i wetland loss and watershed
degradation, in 1970, 100 countries created the daanConvention on Wetlands of
International importance, which provides the framgfor national action and international
cooperation for the ‘conservation and wise usewetlands and their resources (Ramsar,
1996). As a signatory of the Ramsar conventiondA&2 the country owns now 7 Ramsar
sites of a total of 827,060 hectares, of which Bagombi Mbo Crater Lake (see appendix
5.1). Therefore, as contracting Party to the Rar@savention and Convention on Biological
Diversity, the country intends to sustainably manamd improve the conditions of its
wetlands and watersheds, which provide several itapbecological functions as described
above and wellbeing to local population. The couwcteated a national Ramsar Committee
and a national focal point to deal specificallywissues of wetlands. The effort to involve
local population is still too lofff (Wanzie, 2003), and setting successfully a frantkviar the
benefits derive by local population from wetlandsl avatersheds requires the development of

conservation tools and approaches that contriloutieet sustainable development.

In addition to these international and national ootments and efforts, the growing number
of valuation studies on these environmental ressuadso reflects the increasing recognition
of the importance of wetlands and watersheds. Faabd Griner (2000), Loomis et al.
(2000), Carlsson et al. (2003), Pattanayak (208d)Eirol et al. (2006) provide an extensive
overview of watershed and wetlands valuation stididhich include a broad variety of

valuation techniques including conjoint analysmntingent valuation method (CVM), choice

48 Kouokam and Ngantou (IUCN Waza-Logone Project)),
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experiment (CE), hedonic price, replacement vatlsanage avoided and production value
methods. With the need to establish incentive sehtan watershed management, Shrestha
and Alavalapati (2003) estimate the willingnesspty (WTP) for public goods carbon
sequestration, water quality and wildlife habitabtpction using CE. Leimona and Joshi
(2009) develop a model based on the WTP of dowasirbeneficiaries (to pay upstream
service providers) using the CVM. Adamowicz et(&aP98) combine information from CE
and CVM to test for the difference in preferenced arror variances arising from measuring
passive use values through WTP estimate. Rai ef28l4) undertake a CE to identify
differences in local demand (locational differercies watershed services and examine the
possibility of using a non-monetary numeraire (labours) to estimate household WTP for

watershed services.

This chapter contributes to the watershed valudtterature by applying CVM and CE to a
case study in the country, where valuation studresvery limited (Lescuyer, 2000; Nlom,
2008; Melachio et al., 2011), and in particulathe watershed context (Ruitenbeek, 1989).
Lescuyer (2000) tried to employ CVM to estimate tle and non-use values of tropical
forest of the East region of Cameroon. However,noo-use values estimates could be
assigned to the forest area of the villages ingattd, due to their low-income and illiterate
nature of respondents to value this asset. Todayst mof the indigenous communities
recognize the role of forest at least for spirit@add cultural site and animal habitats
preservation. In Ruitenbeek’s (1989) valuation arip project in Cameroon, the benefits
from watershed protection were estimated to be sinialf of the direct conservation
benefits. To our knowledge, this chapter is thst fapplication of CE in Cameroon. Besides
comparing the CE and CVM estimates of WTP, the whajpvestigates the issues of trust
(bid vehicle bias) and controls the validity antlafglity of responses recurrent in the CVM
exercise through a non-monetary numéraire thatadabor contribution for reforestation in
the watershed. Furthermore, the chapter will mtevpolicy-makers with much needed
information on the economic worth of benefits ganed through the sustainable watershed

management, or on the value of watershed protettianrdownstream community.

The objectives of this chapter is to estimate tmand for improved watershed management
by downstream users through households’ willingrtespay. However, the variables that
influence their WTP is also determined. The WTP émonomic benefits generated by
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improved watershed management to downstream mmatstil using CVM and CE survey data
from 383 respondents in Kumba municipality.

The next section of the chapter presents the reteltarature of the economic value and
demand for watershed protection. Section 3 presapthods and materials used (CVM and
CE design and administration, analytical and erogirmodels). The results and discussions

are presented in section 4 and section 5 conclingeshapter.

5.2 Literature Review

The section focused on the economic value of wiaderecosystem services and their demand

in the watershed

5.2.1 Economic Value for Ecosystem Services and Vashed Protection.

Ecosystem services provide many benefits to pedjie.dilution of wastewater, as well as
erosion controls and water purification effectaviraparian vegetation and wetlands, improve
water quality. Enhanced ecosystems managementrangiased water quality reduce water
treatment costs to downstream cities, increasadithetics of water for visitors, and support
native fish and wildlife that different people like view or harvest or simply know the

existence (Gregerson et al., 1987; Loomis et @002 Grolleau and McCann, 2012; Marre et
al., 2015). Thus, these ecosystem services impremethrough human activities that support
ecosystems have therefore an economic value, andhhracteristics of “public goods”.

Specifically, it is difficult to exclude downstreaasers from receiving an improved water
management and air quality, and many of these enare non-rival in nature (Aylward et

al., 1995; Loomis et al., 2000). Many individualancview the same wildlife or enjoy

knowing they exist without precluding others fromirdy so.

Given these public good characteristics of ecosystervices, it is difficult for private sector
to sell them. The costs of losing them or benefitpreserving them have been broadly

classified into use values (direct and indiregptian values and non-use values (Pearce et al.

1989; Pearce, 1990, Pearce and Moran, 1994). Ttee &re recognized to be an important
component of the total economic value (TEV) of gstams and an important motivation for
enhanced conservation (Marre et al., 2015; PeardeMoran, 1994). Ruitenbeek’s (1989)
study reported no explicit non-use valV&T(P), but has set the benefits for the creation of the
Korup National Park. Non-use values have been stilgkea growing economic literature
since Krutilla (1967) and Krutilla and Fisher (198bat first discussed the importance of
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existence and aesthetic values to conservationordoty to Pearce and Moran (1994), non-

use values (NUV) are slightly more problematic efinition and estimation, but are usually

divided between bequest values (BV) and existen¢passive” use values (EV). The former

measures the benefit accruing to any individuainfiecnowledge that others might benefit

from the watershed in future. The latter derivespdy from the existence of the watershed.

An individual’s concern to protect the watersheti@igh he or she has never seen or use one

and is never likely to, could be an example of B¥us, in total, we have in the watershed:
TEV= UV+NUV= (DUV+IUV+0OV) + (BV+EV), and use as wke&s non-use values in a lake

watershed are given in Table 5.1 below.

Table 5. 1: Use and Non-Use Values in Forested iatae

TEV in a forested Lake watershed

Use values (UV)

Direct use values
(DUV)

f -Food
-Timber
-Non-timber
products
medicine, nuts...)
-Wood
-Fuelwood
-Commercial
fisheries
-Drinking water
-Tourism (eco)
-Medicine
-Education
-Research
k-Transport

Indirect use values
(IVV)
fﬁlood control
t-Erosion control
L-Nutrients
recycling
--Watershed
protection
L-Carbon
'sequestration
--Climate
Fregulation
L-Natural recreatiol
areas
L-windbreak
Wildlife habitat
{eservation

Ecological

Option values

Future use as per Value

DUV +IUV

Value for
the potential
to be
available
and yields
benefits in
the future

Non-use values (NUV)

Bequest values
(BV)

placed Value

Existence values
(EV)

the

on the resource resource has

as something in itself -

useful for

future . -Traditional

generation knowledge
-Heritage and

cultural values
-Spiritual and ritual
sites for indigenous
and local people
-Endemic
freshwater species
may exist, but are
not used

Adapted from Pearce, 1990; Pearce and Moran, 1994;

While they are without prices, these services dardaute utility to individuals and therefore

have value (Alpizar et al., 2001). This value isnetized as the individual’'s net willingness

to pay (WTP) or consumer surplus, represented byatlea under the individual’'s demand

curve but above any cost to the user of the ecexsyservice.

5.2.2 Demand for Use and Non-uses Values in the Véashed

Consumer’'s demand for a service or good is basedhenutility he/she derives from

consuming or using it. Since utility is not obsdrneaempirically, there is usually need of
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welfare measures like WTP for the practical assessrof utility changes because they are
defined in observabt® (monetary) units (Alpizar et al., 2001). The ratite of economic
valuation of ecosystem services is designed touatcior all the changes in environmental
services which would usually occur outside the rearand therefore without economic
signals regarding their contributions to social fared (Adamowicz, 2004). Given the public
goods nature of these ES, the aggregate demarsiiadlyuobtained through aggregate WTP
for these services. WTP is estimated through inldiais stated preference methods including

Contingent valuation method (CVM) and Choice Expemt (CE).

CVM is based on two central assumptions of welfamnomics, namely: individual
preferences are the basis for the assessment inbemental benefits; and individuals are the
best judge of their preferences (Desaigares Point, 1993). When no market behavior can be
observed, the willingness to pay of individualsliectly estimated by creating a hypothetical
market (Bishop and Heberlein, 1979; Kahneman ancer3ky, 1979; Hanemann, 1984;
Adamowicz et al., 1998; Bateman and Willig, 199)e hypothetical scenario describes the
expected physical changes in the watershed, thefiteeof improved watershed management,
and the mechanism of policy choices that will belemented. Hanemann (1984) was the
first to develop a coherent framework of the analys CVM based on a derivative choice of
utility maximization. However, some biases arisenfr the valuation exercise including
hypothetical bias (Mitchell and Carson, 1989), infation bias and strategic bias
(Samuelson, 1954). According to Bishop and Heberf@979) and Hanley (2001), the
overstatement of the WTP may be overcome by udiegdichotomous choice elicitation
format and close ended format, which not only pitevincentives for the truthful revelation of
preferences but also simplifies the cognitive tested by respondents because of the yeah
saying. With respect to information bias, a cldaitation of the hypothetical scenario helps
solve the bias. The strategic bias could be oveecaith the use of CE method as underlined
Hanley (2001).

Choice experiment (CE) which is a stated preferepgoach to elicit WTP values based on
the combination of different attributes levelsjas initially developed by Louviere and
Henscher (1982) and Louviere and Woodworth (1983yalue environmental attributes of
public goods. CEs were inspired by the Lancastem&roeconomic approach of consumer

491n the neoclassical economic framework, upon wigiehironmental economics and valuation methods asedy non-use
values are measured in monetary units of WTP oliMyiless to accept (WTA).
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choice (Lancaster, 1966), in which individual deswitility from the characteristics of the

goods rather than directly from the goods themsellteis the most promising systematic

method to estimate use and non-use values of deosyervices today (Hanley et al., 1998;
2001; Amaya et al., 2008). Indeed, under CVM, regithpproach of elicitation formats is

ideally suited to deal with cases where changesmalddimensional as in the watershed. In
the CE method, respondents are presented withiaechard, which has (usually two) better

alternatives versus a status quo (opt out) alteadnd are asked to choose their most
preferred one (Hanley et al., 2001; Louviere et2007). The alternatives are associated with
attributes and of the levels that these take. @Bifstantly makes probabilistic predictions

about individual decision making behavior (Louvieteal., 2007; Christie et al., 2006) and

allows respondent to imagine trade-offs betweembates (Adamowicz et al., 1998; Hanley

et al., 1998; 2001; DeShazo and Fermo, 2002; @Ghrettal., 2006; Louviere et al., 2007;

Hensher, 2010). CE further avoids biases associaittdother stated preferences methods
(Hanley et al., 2001).

Non-market valuation techniques are then one seéba$ that can be used to estimate the
demand and net-benefits from policy changes t@ufit users. However, their use to identify
demand for services and appropriate payment mesmanis often limited in developing
economies because of low income and the non-mauktiature of sub economies (Rai et al.,
2014; Bennett and Birol, 2010). Generally, WTP & ES is positively associated with
household’s income (Martinez-Alier, 1995). In regishere transactions are monetized, some
valuation studies have attempted to compare WTi fL&/M to that from CE method and as
results, CE has advantages over other environmeatahtion like CVM, although many
design issues remain unresolved (Hanley et al.8;188amowicz et al., 1998However, in
low income economies, with informal non-monetizetivaties, WTP in monetary terms for
service use can encounter a high proportion ofegtovotes (Bennett and Birol, 2010).
Furthermore, in regions where many transactionsarenonetized, asking people how much
they are willing to pay for a good or a service t@nconfusing and can result in in-correct
estimates of value (Alam, 2006). In order to bettederstand the demand for ES among cash
constrained households, some valuation studiesptézl to use labor time as a numéraire to
determine WTP (Rai et al., 2014; O’Garra, 2009; Emmd Larson, 2006). On most small-
scaled farms, labor is intensive and rudimentaoystare used. Thus, households even in the

most remote rural areas understand how much thlearlis worth. Hence, this makes labor
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contribution a good measure for understanding noealples’ interest in (or their willingness
to) sustainably manage natural resource; mostly context where the demand and value of

watershed to local communities are generally unknow

5.3Material and Methods

The section describes the survey design for CVMeaqmerimental design of the CE used in
the study. In addition, it presents the analytenadl empirical models used that are based on
the Random Utility Model of Mc Fadden (1974).

5.3.1 Empirical Approach
A questionnaire was used to gather information ociceconomic characteristics, general

attitudes towards water source and watershed piate@nd the choice experiment scenario.

l. CVM survey design

CVM involves households being presented a hypathkescenario of the watershed as a

whole. A brief of this hypothetical scenario wasfakows: [Studies showed thate adoption of

improved watershed management practices...by upstreasers increases water quality and quantity,
increases fuelwood availability, fish stock anddpg, stabilize hydrological cycle and climate thgh carbon
sequestration. Moreover, studies carried out ine.&8arombi Mbo have noticed that in addition to tlepletion
of the fish in the lake, about 90% of the ForessdRee is destroyed and mostly the forest closetidd_ake
...... that if the current level of activities in theseeve continue, there won't be any trees to protigdwood,
water quality and quantity, climate stabilizationyildlife habitat for future generationas well asfor
ecotourismin the watershed. a.Reforestation and Conservation Programme is fares by the Government.

Your participation in this programme would help th€overnment estimate the demand for Lake Barombi

Mbo watershed improved managementThus, in order to overcome the hypothetical biaS\d\M,

the study introduced the “Consequentialism” devetbpy Bulte et al. (2005) in the valuation
scenario, which consisted of reminder the houseahtblat their participation and payment will
help the government estimating the demand for éferestation and sustainable management
of the watershed. Four different amounts were detexd from a pilot survey with 10
household heads, and those amounts were offertdtetoespondents using the close ended
format. However, rather than retaining the values of the tail of the distribution and
between the 15and 8%' percentile of the high bid obtained with the omsled question of
the pilot survey as recommended Kanninen (1995) Bmda (2010), the following four
recurrent amount€FA200, 300, 400, and CFA50Were retained. These four amounts were
then considered for both CVM and CE exercises. ButCVM, the total sample was divided
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in four (4) sub-samples of 96 households and eadhwvas then randomly assigned to an
equivalent sub-sample. Moreover, to overcome tbevéhicle bias and protest votes, four (4)
length of time for reforestatior2hrs, 3hrs, 4hrs, and Shrswere identified during the pilot

survey and were applied to those who gave a “nuorese” to the valuation question.

Il. Choice Experiment design and application
The first step in CE design is to define the gamé valued in terms of its attributes and their
levels. The good valued here is the watershed, sagdificant watershed management
attributes pertaining to the Lake Barombi Mbo wsiexd were identified through focus
groups, existing studies in Barombi Mbo (Agbor 020 Tchouto et al., 2015), secondary
sources and some CE studies in developing cour{fRiaiset al.,2014; Legesse, 2015). Focus
group discussions were conducted with upstreandamchstream users to determine the final
attributes and their levels that are important iem or to the public. The five selected
attributes, their levels and description are reggbrh Table 5.2 below. Four attributes with 2
levels each were selected to reflect the varietgaflogical, environmental and economic
benefits generated by the watershed. These water quality fuelwood air quality (CO;
absorption) andish. The fifth attribute included in the CE was a m@ang one, which is
required to estimate welfare changes. The levethesf monetary attribute used and the
payment vehicle employed were determined throughpilot contingent valuation survey.
The payment vehicle was an increase in water bgt,calthough a contribution to be paid to
the Council for the local development of the wdiets was also feasible. Deduction from
water bills was preferred over contribution to ba&idpsince respondents may have the
incentive to free-ride with the latter. Householed=sre informed that the fees will be deducted
directly from the water bills by the Water Utilis&€ompany CDE and refunded to the council
through a collaborative management strategy. Thanpat levels used were FCFA 200,
FCFA300, FCFA400 and FCFA500.

* Experimental Design
A large number of unique watershed managementl@sofan be constructed from the above
number of attributes and levels, that2fs4' = 64 combinations or profiles fo# attributes
with 2 levels each and attribute with4 levels. Because respondents cannot be showneall th
different choice options or profiles, the numberpossible combinations was reduced to 8
optimal profiles based on an orthogonal fractidiaatorial design using statistical software

SPSS 20 that enables the estimation of main effébes 8 optimal profiles were used to form
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choice sets with four cards to each individual.leeard included two watershed management
options and a status quo (opt out) option as ithmeeen in table 5.2. The inclusion of status
qguo in the choice sets is instrumental to achievuedfare measures that are consistent with
demand theory (Birol et al., 2006; Bateman et24lQ3; Hanley et al., 2001). Options 1 and 2
involved the improved watershed management actibats were likely to affect the future
conditions of the watershed. Option 3 was the stgtio, thus, “no change” and involved no
improved watershed conditions and no payment af. dde size of watershed management

fees depends on the management options 1 or 2.
+ Data collection

The CE involved the same households than under Gk, were presented with four choice
cards with three different alternatives or optiokRace to face interviews were conducted
during the month of September 2015 and involvedampde of 383 household hedtis

determined using Sudman and Bradburn formula = where N = 400,000

N
1+Nd?

inhabitants downstream and d= desired margin of €@.05).

Table 5. 2: Attributes, description and levels, andcexample of choice card

Attributes Description Levels An example of chaie cards
Water Clua“ty Amc.)un.t. of water| 1-As much as now Which of the following improved watershed management options do you prefer? Option | and
aVaIlabIhty per househ0|d (]_OO |iters/day for Option 2 would entail payment m)lur hliugehmd Nupaymcm\\uu](i be requ\:'jed for option 3
. . (Status quo) that is “No change”, but the conditions at the watershed would still continue
for dally use. COOkI_ng purpose) deteriorate with drastically loss of fish species and size, deforestation until at the vicinity of the
2-Twice as much as Lake which affect water quality and quantity, also air quality and fuel wood availability.
nOW(15O |iteI’S/day Ao Watershed management | Watershed Status quo
for drinkin g Opion 1 management option
purpos e) Option 2 Option 3
_ 100 liters/day for 150 liters/day for
Fuel WOOd Am(.)unt Of fUEIWOOd 1-As mUCh as now Water quality cooking purpose drinking purpose
available to household per(2 bundles/day) _ =y
day from LBMFR | 2-Twice as much a$ &l
watershed, and results fromnow (3 bundles per L;'j Neither
an increase. day) - - management
Air  quality | Change in air quality in 1-High change Fuclwasd 2 B, o7t 1 nor
(CO2 Kumba municipality due tq 2-Moderate change \ I
absorption) reforestation ~ in  the »
watershed, and contributes option 2
to hhd well being. _ i _ _ :;:;“’:::;‘CO’ High change in air High Change inair | ] prefer NO
Fish Quantity and species of fish1-Increasing in fish 4 qualiy Quality improved
available to the householdstock and diversity Im'rea_sing fish stock and | Increasing fish stock | watershed
per month and results from2-Increasing in fish Fish Sy Bnggemeer
conserving the critically stock
endangered species.
Watershed An introduction of new 1-200FCFA et mprered. | ygpce AMRCEA 0FCEA
management | monthly fee for watershed | 2-300FCFA o
A . - mon
fee (Price) management. This fee is | 3-400 FCFA Voo e | [ ] i i ]
additional to what hhds arel 4-500 FCFA tick one bo)

paying now as water bill.

Source: Author construction

50 Rather than 399 as gave the formula used, sinoeniation on the number of households were not alvial
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5.3.2 Analytical Model

CVM and CE methods have the same theoretical fdiordavhich is the Random Utility
Model (RUM) as explained in Mc Fadden (1974). Hoareas stated earlier, the attributes of
the alternatives or options being valued are nexttiied in the CVM because either you want
the entire panel or not. Under CE many options @amposed and are defined by many
attributes. Attributes vary across alternatives mashondents are then required to choose their
most preferred options or alternatives. In eaclectee choice of an alternative (one of the
three in CE or yes/no in the CVM exercise) represardiscrete choice from a set of options.
Each alternative is represented with a utility fime (U,,;) that contains a deterministic part

(V,.;) and a stochastic componesgy;( (see Louviere, 2001; Louviere et al., 2007).
Uni = Vni + €ni = bXpi + &p; (5.1)

whereU,,; is an individualn utility from choosing alternativé and is specified as a linear
index of the attributeX,,; of thei different alternatives (option 1, 2 and 3) beintued in the

choice set, and only two alternatives (yes/no) @M representing the whole watershed
being valued. Assuming that= improved state ang = status-quo, the probability of an

individual choosing alternativieoverj is
P,(i) =Pr (Uy > Uyj; Vj € 0, i #J) (5.2)

Where,? is the set of all possible alternatives. Individoanswers “yes” to a proposed bid if
the policy change & 1) causes his utility net of the required paymemexceed utility of the
status quoi(= 0). The Random utility can be rewritten as:

Uni(Xn; Wh &ni ) = Vi (Xn; Wn) + &ni
= QXni + 5Wni + Eni (53)

And W,,; represents the socioeconomic and attitudinal cheniatics of the individuah andé

is the vector of the coefficients associated witlese characteristics. In the CVM,;
contains the bid. Assuming a type | extreme valisridution for error terme,; and
independence between choice options (IIA propeaty) individuals (Hanley, 2001), the
probability of choosing alternativdbecomes

exp(Vni)

PI‘(Uni>Un]';VjE®, l'-'/—'j)=m
i ni

(5.4)
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This probability is estimated using limited depemdevariables models. Binary Logit
(Maddala, 1983, Greene, 2012 p683) is used for Gl Conditional Logit model (CL) for
CE (McFadden, 1974; Green, 2012, p766).

CL model is specified so that the probability ofeséing a particular improved watershed
option is a function of attributes of that optiamdaof the alternative specific constant (ASC),
which is specified to equal 1 when either managérmption 1 or 2 is selected and to O when
option 3 is selected. CL assumes the Independeniceelevant Alternatives (I1A) property,
which states that the relative probabilities of tetions being chosen are unaffected by
introduction or removal of other alternatives. Mwrer, CL assumes homogeneity between
individual making the choice since parameters atandividual-specific and a single value is
estimated for each attribute (Hynes et al., 20H&nce, discrete choice model that does not
require the IIA property such as Random ParametsgitL(RPL), and that accounts for
individual heterogeneity by including interactiooSrespondent specific socioeconomic and
attitudinal characteristics with choice specifitribtites or with ASC in the utility function is
used. This enables the RPL model to pick up pre@evariation in terms of both
unconditional taste heterogeneity (random hetereig@n and individual characteristics
(conditional heterogeneity), and hence improventwalel fit (Birol et al., 2006; Carlsson et
al., 2003; Hynes et al., 2013; Rai et al., 2014).

The marginal willingness to pay (IMWTHDr CE is estimated using the formula given in the

equation below (Hanley et al., 2001):

_ :Battribute

mWTP = (5.5)

aprice

Wherep is the estimated coefficient of the managemenbate andx the coefficient of the
cost attribute. The Mean WTP of CVM is computechgsKrinsky and Robb (1986) method
(wtpcikr command) if Sigma is less than one (Sigaor Hanemann (1989) formula below
if WTP is greater than or equal to zero (as ibgdal for improvement):

1
Mean WTP = 'B—ln(l + eﬁo) (5.6)
12

Wheref,, is the coefficient estimate of the bid ghdis either the estimated constant (if no

other independent variables are included) or tlamdjconstant calculated as the sum of the
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estimated constant plus the product of the othéependent variables times their respective

means (Loomis et al., 2000), except the varialtlesme (Terra, 2010).

5.3.3 Empirical Model

The socio-economic and attitudinal variables aifecWTP in the CVM and the utility of
choices in the CE are derived from Loomis et &0, Carlsson et al. (2003), Kosoy et al.
(2007) and Rai et al. (2014) studies. Some areveldrirom the Water Poverty Index (WPI)
which considers households access to water quhbityseholds’ capacity to manage water as
well as the environmental and spatial integrityated to water resources (Sullivian et al.,
2003). Table 5.3 gives their description and exgsigns, and the model to estimate using
maximum likelihood in CVM is given in equation Soélow.

(yes)
(1 —yes)

Log = Bo — B1BID + B,AGE + B3GEND + B,EDU + BsHHINCOME + BsHHWTAP — B,WATERBILL

+ BgWSPROTp 57 + PoMBERSHIP (5.7)

Table 5.3: Variables used in CVM logistic regreasamd the Random Parameter Logit (RPL) of CE

Variable Description Mean/Proportion Expected sign

AGE Age of the household head in years 39.4830 -

GEND Gender of the household head: 1 if male and 0 if 0.5065 +
female

EDU Education level of household head: 1 if none 2.624 +

(never been to school), 2 if primary and 3 if
secondary and high school

HHINCOME Household head income in FCFA amount 149,678.9 +

HHWTAP Proportion of household with tap-water: 1 if 0.5901 +
household has a tap and 0 if not

WATERBILL Average water bill cost per month in FCFA 3,438.031 -

WSPROT_PAST Participation to water source protection in the 0.2324 +
past by household head: 1 if yes and 0 no

MBERSHIP Membership  of environment  protection 0.1123 +

association: 1 if yes and 0 if no

Source: Author

5.4 Results and Discussion

Data were compiled using CSPro 4.1 statisticaiwan® to avoid typing errors; STATA 13

and NLOGIT 4 for descriptive statistics and econtim@nalysis.
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5.4.1 Descriptive Statistics
Sample characteristicsaare given in Table 5.4 with some characteristidatee to the

activities in the watershed.

Table 5. 4: Socioeconomic, demographic and attialdtharacteristics of the sample

Characteristic Mean Stand.Deviation Min Max

Share female respondents 49.35 0.5006 0 1

Average age 39.48 12.3377 18 80

Average family size 4.84 2.4911 1 12

Household income per month 149,678.9 113,238.5 7,000 600,000

Average water bill 3,438.03 2,163.25 100 25,000

Education Never been to schooV 83%), Primary €2.19%),Secondary41.78%),
High school 28.20%).

Nationality Cameroonian91.91%),Nigerian {.05%),Ghanaian.04%)

Marital status Married  65.27%, Single  £2.98%, Divorced  @.879%;
Wisdower/Wisdow 8.88%).

Profession Small business 31.59%; Civil servant (9.06%); Private secto

(121.75%); Farmer 20.89%);Retired ¢.96%); Others 25.59%).

Information about water quality.

Appreciation of water bill cost High (23.249%), Affordable 65.54%), Cheap 8.0999, Costless3.13%.

Having a tap in the house 59.01%

Obtaining drinking water: Directly from the tap {7.55%; Boil (3.13%9; Filter (5.2299; Buy
mineral water 3.39%9; Wait for tap water to settl8(39%); Add chlorine
(4.9699; Use solar energyl (57%9; OthersQ.78%.

Perception of positive relationship forest cover and water quality 99.22%
between: forest cover and water quantity 98.17%
Fuel wood use 88.77%
Visited the Lake Barombi Mbo 61.62%
Membership of environmental association/group 11.23%
Having participated to protecting water source ine past 23.24%
Heard about payment for environmental services (BES 28.20%

Source: Author from survey data

a) Response rates in CVM and CE
In the CVM, 70.5% of the 383 respondents were mgllto pay the bid amount proposed as
given in Table 5.5 below.

Table 5. 5: Response rate to each bid amount

Bid 200 FCFA 300 FCFA 400 FCFA 500 FCFA Total
Yes 61 77 67 65 270
No 35 19 28 31 113
Total 96 96 95 96 383
%yes 63.54 80.21 69.79 67.71 70.5

Source: Author from survey data
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However, given the high proportion of protest bidthe CVM and in the context were
transactions are not always monetized, from th&%9of respondents who gave a “no
response” to the bid proposed, 56.64% was willmgpent between 2hrs to 5hrs planting
trees in the reserve to protect the Lake and te fialn species. The high response rate was
recorded with length of 5hrs followed by 3hrs pesntin. The results are given in Table 5.6

below.

Table 5. 6: Labor contribution of individuals hagigiven a “no response” to the bid amount

Duration 2h 3h 4h 5h Total
Yes 16 13 12 23 64
No 19 6 16 8 49
Total 35 19 28 31 113
%yes 47.71 68.42 42.86 74.19 56.64

Source: Author, from survey data

In the CE, across all 1532 choice occasions, titesguo (option 3) was chosen 6.14% of the
cases. However, an unequal distribution of chowas found between the two hypothetical
options (1&2). The results are given in Table 5.7.

Table 5. 7: Response rate in the Choice Experisigney

Option Number of choice occasions Percentage
Option 1 790 51.56%
Option 2 648 42.30%
Option 3 (Status quo) 94 6.14%
Total 1532 100%
Improved watershed management versus no change imanagement
Option 1&2 1438 93.86%
Status quo 94 6.14%

Source: Author, from survey data

b) Comparison of response rate between CVM and CE
In terms of improvement of the watershed managentleatparticipation rate was higher in
the CE than in the CVM as illustrated in Table ST8erefore, CE is most appropriate in

estimating use and non-use values in the watershed.

Table 5. 8: Comparison of the CVM and CE respoagesrin terms of improved management options

Environmental Valuation Method Number of favorable Percentage
responses

CE 359 93.73%
270 70.5%
Source: Author, from survey data

The econometrics results of CVM and CE are preskand discussed in the next subsection.
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5.4.2 Econometrics Results

The results of the Logit model of CVM are preserdad discussed first and then those of CL
and RPL of CE. CVM econometrics results were ole@insing Stata 13 and those of CL and
RPL using Stata 13 and LIMDEP 9.0 NLOGIT 4.

a- CVM Econometrics Results
The results of the logistic analysis are summarinet@lable 5.9. In addition to the maximum
likelihood estimates and their z-statistics, tlaislé also contains the likelihood ratio statistic,
the computed marginal effects of the explanatorsiabées and McFadden’s pseudd. R
Although the overall fit of the model, as measupgdcFadden’s R is low by conventional
standards used to describe probabilistic disciedéece models, the model is highly significant
at less than 1%. The Probability of Chi-square.300 and the likelihood ratio statistic is
38.86 at 9 degrees of freedom, greater than thieatrvalue 16.92. Four variables are found
significant and all the signs awe priori as expected except those of AGE, GEND and
WSPROT_PAST.

Table 5. 9: Results of logistic analysis of CVM

Variable Parameter estimate z-values Change in pbability
BID -0.00515 -0.47

AGE 0.03610*** 3.10 0.00713
GEND -0.22005 -0.90

EDU 0.52394*** 2.77 0.10354
HHINCOME 1.51e-06 1.30

HHWTAP 0.62954** 2.35 0.12715
WATERBILL -0.00011* -1.83 -0.00002
WSPROT_PAST -0.02632 -0.08

MBERSHIP 0.83053 1.59

CONSTANT -1.81968** -2.28

LR chi2 (9) = 38.86 Log likebod = -212.89767

Prob>chi2= 0.0000 Pseudo-R2.0836

*x xx % gignificant respectively at 1%, 5% and0® level.

Source: Author, survey data

The coefficient of AGE is significant at 1%. The sgiove sign indicates that elderly
respondents are more likely to pay for improvedenstted management. Increase in age by
one year increases the probability to participateO®0713. This also suggests that aged
household heads are more conscious to leave tigsimkth a restored state of the watershed.
This result corroborates with that of Melachio ket(2011) for the valuation of Warda Urban
Park and is in contrary with that found by Carlssbml. (2003) and Rai et al. (20114) where

elder were less likely to pay for watershed or amdl restoration.
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The coefficient of EDU is significant at 1%. Thesgitve sign indicates that respondents with
high education level are more willing to pay forpraved watershed management. A rise in
education from one level to another increases tkelilood by 0.10354. This result
corroborates with that of Rail et al. (2015) stwdyere education has the expected sign but

was not significant.

The coefficient of HHWTAP Households with tap-water in their homess significant at
5%. The positive sign indicates that respondentl tap-water in their homes, and therefore
access to water are more willing to pay for the rompd management of the watershed.
Increase in the availability of tap-water in homesreases the likelihood by 0.12715. The
finding follows the suggestion by the Water Povdrigiex (WPI) that the households with
access to good water quality are likely to contetio water source management.

The coefficient of WATERBILL &verage water bill co¥tis significant at 10%. The negative

sign suggests that the higher the household’s geenater bill the more likely they are to

vote against the improved watershed managemenagaidst an increase of the water bill for
this purpose. Increase water bill by FCFAL1 decredke likelihood by 0.00002. This also

implies that the utility of the households decreaas the monthly water bill increases; and
can be explained by the fact that water bill isaie@ly related to the household income,
which positively affects the WTP. This result cdrooates with the result of Loomis et al.

(2000) and Tarfasa and Roy (2013).

Although the coefficients of variables HHINCOME, MBSHIP and BID are not significant,
they have the expected sign. The negative sigribBRoefficient denotes that the higher the
FCFA amount the respondent was asked to pay, therlthe probability that the respondent
would vote for restoration of ecosystem servicethenwatershed.

b- Choice Experiment Econometrics Results
The results of CL and RPL analysis are given in &ppx (A, B, C) and are summarized in
Table 5.10. The results of the CL estimate arertedadn the first column of the table; and
this model was specified so that the probability s#lecting a particular watershed
management option was a function of attributeshat bption and the alternative specific
constant (ASC).

i) CL results: The overall fit of the model, the pseudo R2 i602, and the model is highly
significant at less than 1%, and all the sign aeexpected a priori. All of the watershed
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management attributes are significant factors & thoice of a watershed management
option, exceptfish, and ceteris paribus higher levels of any of thee¢ other attributes
increase the probability that a management optoselected. Households prefer increased
amount ofwater (drinking and cooking)fuelwoodand air quality, while they prefer to pay
less in terms of watershed management fee. As enwdtfact, the negative sign of the price
coefficient and its significance at 1% level in 6 and RPL model indicate that the effect

on utility of choosing a choice set with a highece level is negative.

Table 5. 10: CL, RPL and RPL with interactionsrasties for watershed management attributes

CL model RPL model RPL with Interactions
Attributes and interactions Coefficient(s.e) Coefficient(s.e) Coefficient (s.e)
ASC 0.03722 0.157E-12 0.202E-12
(0.1871) (0.105E+16) (0.138E+16)
WATER QUALITY 0.00631*** -0.01108*** -0.00898***
(0.0012) (0.0025) (0.0025)
FUELWOOD 0.49527*** 0.78148*** 0.44428***
(0.5865) (0.0876) (0.1670)
AIR QUALITY 0.39838*** 0.77487*** 0.50199***
(0.0659) (0.0851) (0.1032)
FISH 0.01446 0.48760*** 0.34261*
(0.0661) (0.1038) (0.1912)
PRICE -0.00185*** -0.00138*** -0.00163***
(0.0003) (0.00025) (0.00026)
OPT1*MALE 0.95251***
(0.2274)
OPT1*EDU ---- 0.36471***
(0.1202)
OPT2*MALE 1.13423%*+*
(0.2289)
OPT2*EDU ---- 0.29972***
(0.1111)
Log-likelihood -1978.917 -1343.730 -1322.580
McFadden Pseudo R2 0.1672 0.201622 0.214188
LR Chi2 794.86 678.689 720.989
Prob >Chi2 0.0000 0.0000000 0.0000000
Number of Observations 4596 1532 1532

*xx % *Significance at 1%, 5%, and 10% level

Source: Author, survey data.

i) RPL results with and without interactions: The RPL has a higher overall fit compared to
the CL model with a R2 of 0.214; moreover, theat#hce between RPL models (without and
with interactions) implies that improvement in tin@del fit is achieved with the inclusion of
socioeconomic characteristics. Similar to the RPadet in column 2, the model with
interactions in column 3 also results in the sigaiice of all the four attributes. The results of
RPL with interaction show that gender of the resjgmts and educational levels are

significant at 1% and positively associated witHesting options or alternatives. This
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suggests that male respondents are more willingdee away from the status quo (existing
option) relative to female. In other words, men &kely to choose improved options.
Similarly, respondents with high education levale more willing to move away from the
status quo option than the less educated oneshighiights the heterogeneity in preferences
between respondents. These results are in line thigh of Birol et al. (2006) where
respondents with higher level of education arelyike prefer wetland management scenarios
that provide higher levels of the ecological, sbarad economic wetland attributes.

Furthermore, except the attributedter quality” that significantly decreases the probability
that a management option is selected, all the oditielbutes significantly increased the
probability. The Attribute fish” is significant at 10% level under the RPL modethwi
interactions while it is not with the CL model. Qak, these results indicate that positive and
significant economic values exist for higher leskcological and economic attributes of the
watershed. The positive sign and non significarfcsthe ASC coefficient in the CL and RPL

models implies that a positive utility occurs inyanove away from the status quo (option3).

i) Estimation of Willingness To Pay (WTP)

The CVM and CE method are consistent with utilitaxaimization and demand theory

(Bateman et al., 2003). When the parameter estamate therefore obtained by the use of
appropriate models, welfare measures in the fornrmein and marginal WTP can be
determined. For CE this is done by estimating tla@gmnal rate of substitution between the
changes in the four watershed management attriliitggestion and the marginal utility of

income represented by the coefficient of priceilaite. Table 5.11 reports the computed
mean and marginal WTP for CVM and CE. A negativegimal WTP forwater qualityis

obtained with the RPL models while implicit prica® all positive with the CL models.

Table 5. 11: WTP for CVM and CE method (Per responadr per attribute)

CVM (Mean) CE (Marginal)

Binatogit Model CL model RPL model RPL with
Attributes interactions
Water quality CFA 3.4155 CFA -8.017 CFA -5.494
Fuel wood CFA 268.2517 CFA 565.302 CFA 271.838
Air quality CFA 215.7750 CFA 560.521 CFA 307.155
Fish CFA 7.83155 CFA 352.721 CFA 209.634

Watershed as a whole CFA 247.30096

Source: Author
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i) Comparison of total WTP for CVM and CE, and “Net Sccial Benefits”

In order to estimate the total value of an envirental programme or good from a CE, as
distinct from a change in one of its attributedsihecessary to assume that the value of the
whole is equal to the sum of the parts. Hanley let(2098) calculate the value of the
Environmentally Sensitive Areas Programme as tine sluthe values of its component parts.
However, in economics, objections have been raagdelit the assumption that the value of
the whole is indeed equal to the sum of its p&&sttWhole bias). Nevertheless, to overcome
this bias, Hanley et al. (2001) recommend thateslof a good obtained from CE should be
compared with values obtained for the same resasicgy some other method such as CVM,
under similar circumstances. Thus, based on tltidraof the sample that gave a response in
favor of the improved management in the surveyS%0for CVM and 93.73% in the CE), the
aggregate WTP to achieve ecological and econonmditons are given in Table 5.12 below.

For example, in the CVM, Total WTP= 247.3*270/38334€00, and in CE, Total WTP for water
quality = 3.4155*359/383*400,000

Table 5. 12: Total WTP in CVM and CE exercises

CVM (total in CE (total in FCFA)
FCFA)

Binatogit Model CL model RPL model RPL wit
Attributes interactions
Water quality 1,280,327.56 -3,005,851.69  -2,059,891.39
Fuel wood 100,576,877.59 211,951,350.39 101,546,571.27
Air quality 80,901,540.47 210,158,787.47 115,163,075.72
Fish 2,936,320.05 132,247,351.44 78,599,066.32
Watershed as a whole 69,734,725.85 - e e
Total 69,734,725.85 185,695,065.67 551,351,637.61293,248,861.92

Source: Author

From the table, the total WTP is higher with th&edent models under CE than under the
CVM.

Cost benefits analysis

The previous results can be used to design so@#ilient watershed management policies
by comparing the cost of improving the differentribtites of the watershed to the benefits
they generate (Carlsson et al., 2003; Birol et 2006). The total cost estimate for
improvements in the watershed is reported in T&H8 below.
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Table 5. 13: Cost estimates for improvement in vgsied management

Management intervention Cost in CFA francs (for 202, 2013, 2014, 2015)

1- Improvement of water quality with | 15 millionin 2012
installation of new water filtration
equipment

2- Protection, conservation and reforestation| 5 million in 2013
(that improve biodiversity, fuelwood, fish| 7 million in 2014
and air quality in the watershed) 5 million in 2015

Total cost 32 million

Source: Author, from field survey with Ministry Bbrestry and Wildlife (MINFOF), Kumba |
Council, CDE and CAMWATER.

From Table 5.11, the aggregate welfare estimatéeioefits are therefore far greater than the
total cost given in the table above. More spealfyc the aggregate WTP is about CFA 69.7
million, 185.7 million, and CFA293.25 million resgerely for CVM, CL and RPL with
interactions under CE; while the total estimatedtds FCFA32 million between 2012 and
2015 from MINFOF and CDE. Therefore the aggregatesocial benefits could be estimated
up to FCFA261.25 million with the involvement ofchkl population (Households) in

improved watershed management.
5.5 Conclusion of the Chapter

The chapter contributes to the limited literatune the estimation of the demand for
watersheds protection using choice experiment mkination with contingent valuation, and
it is in our knowledge, the first application of atbe experiment to value watershed in
Cameroon. The results indicate that there are ipeséand significant economic benefits
associated with ecological, social and economicibates of the Lake Barombi Mbo
watershed, and there are also benefits for a wetdras a wholélhe mean WTP for CVM

is up to FCFA247.003 while the marginal WTP for each of the four &ffites is up to
FCFA3.4155for water quality; FCFA271.838for fuelwood, FCFA307.155or air quality
and FCFA209.634 for fish. The aggregate WTP varies frofRCFA 69,734,725.85with
Binary Logit estimates under CVM tBCFA 185,695,065.67under the Conditional Logit
model, and td~CFA 293,248,861.92nonth with Random Parameter Logit (RPL) estimates
both under CE.

The impacts of these attributes, the socioeconoamd attitudinal characteristics of
respondents on their valuation of watershed manageattributes and options are significant

and conform to economic theory. With tleenditional logit and random parameter logit
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(RPL) models, water quality, fuelwood, air qualignd fish as watershed attributes
significantly increase welfare. The results of bieary Logit indicate that age (+), education
(+), availability of a tap-water in the home (+ymsificantly increased the probability to pay
the proposed bid under the contingent valuation|ewlater bill (-) significantly decreased
this probability. krthermore RPL highlights preference heterogenaityong households.
Moreover, households are willingness to contribiotemproved watershed management in
labor terms. Accounting for this heterogeneity #adabr contribution enables prescription of
policies that take equity concerns into consideratand an understanding of who will be
affected by a policy change in addition to the aggte value associated with such changes in
the watershed. The total benefits derived fromowsiwatershed management attributes and
from the two methods used reveal the estimatedesabf what could be the amount of
payments by downstream households to upstream farfoe environmental services
provision in the watershed. The net benefits esémaeveal that high social welfare is

achieved under the choice experiment method witdom parameter model.

The next chapter analyzes the role of intermediaridinking upstream users’ willingness to
accept and downstream willingness to pay for arectiffe PES scheme. The chapter
contributes firstly to the analysis of the trangattcosts in PES literature through an
examination of the Coasian framework for Lake BaromMbo watershed; and secondly to the
empirical analysis of the divergence between WTA &WTP in the literature. Indeed, an
implicit assumption of PES has been that once aetaoy value has been assigned to the
environmental service (ES), a market would autoradlyi evolve with buyers and sellers of
the ES. However, this assumption has hardly workegractice because it requires that the
participation constraint of the PES scheme be métaamonitoring system to make sure that

the ES is effectively provided for the payment ¢onbade.
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CHAPTER SIX

Market versus State Regulations in Protecting the Lake Barombi
Mbo Watershed: The Role of Intermediary in Coordinating Upstream
and Downstream Users’ Interests in a Potential Payment Scheme.

6.1 Introduction

The governance of externalities arising from comrpool resources management such as
watersheds has long been a subject of debatesmoeics. As externalities arise because the
actions of one or more economic agents cause uremsaged physical and/or economic
effects (positive or negative) for others, theseaties have often hinged on hierarchical (State
regulation) versus autonomous (free market or ecttvased) governance of externalities
(Pigou, 1932; Coase 1960; 1988; Meade, 1952; Bawandl Oates, 1988; Johnson, 1973;
Varian, 1995; Vatn and Bromley, 1997). Two mairditians have been considered, but both
differing on the institutional mechanism involvethe Pigouvian tradition arguing for
government regulation and the Coasian traditiompirirey support for private or market-

driven solutions.

In the modern welfare economics, by assuming deserg between private and social net
products, Pigou (1932) offers ‘corrective’ taxatieolution or Pigouvian tax to externalities.
The government then places responsibility on tlenagmitting externality by imposing a tax
on emissions of a magnitude equal to the divergbet&een social and private marginal cost.
Nevertheless, what is necessary according to Qd&6€) is an approach comparing the total
social product of alternative measures that giviésnion to alternative specification of
property rights and the transaction costs assatiatth different property right regimes. He
rejects the Pigouvian framing of the problem inrtsrof “restraining the producéf of
negative externality and considers the problemetoforeciprocal nature: avoiding harm to B
would inflict harm on A. The problem then becomileattof avoiding the most serious harm
(Coase, 1960, p2). Hence, the Coasian approactisstannegotiation or bargaining between
two parties involved in an externality, which wéliminate Pareto-relevant externalities and

results in an efficient solution if property rightse well specified. However, economic

51 According to Coase (1960), if we assume that ienful effect of the pollution is that it kills fis the question to be
decided is whether the value of the fish lost isaggr or less than the value of the product whiehcontamination of the
stream makes possible (Coase, 1960, p3).
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efficiency requires that to determine which parbuld change behavior most cheaply and
from this view, the responsible party should bedhe whose modified situation is cheapest
for society to bear (Vatn and Bromley, 1997). Teat®n cost are then key as an efficient

outcome can occur through bargaining as long as dasnot outweigh gaifé

Furthermore, while government has a crucial roleplay for Coase (assigning individual
property rights), the focus is rather on the limiitas of government knowledge and foresight
in designing effective incentives or regulationsgtode individual behavior. As a matter of
fact, imposing a tax is very costly as it requitegdiscover the appropriate level of the tax,
and its information costs may exceed the benefiteplementation. Moreover, as the scope
of externality affects more and more people, itdmees increasingly difficult to assign
property rights, and therefore difficult to estahlbargaining (Black et al., 2014). In addition,
in our world of positive or high transaction costbere institutions matter, especially in
delimitating property rights, Canterbery and Matvgk992 cited in Black et al. 2014) argued
that Coase theorem borders on ‘circularity’ becaeidernality arise due to transaction costs,
but externalities persist because of transacti@iscof removing them. Moreover, although
the Coasian framework has given rise to strong sibath for and against its applicability,
the main weakness on the side of its supporterbéas the scarcity of real-life scenarios of
large number negative externalities where privadasian bargaining resulted in externality
mitigation. Coasian theorem has been better inglicédr bargaining within small group or
between neighbors (Njomgang, 2009, pl54). Fewrctamses of pollution mitigation
involving large number of geographically dispersdtected parties have been considered
(Hoffman and Spitzer, 1995; Black et al., 2014)isTias then prompted continuing debate on
policy alternatives relying on Pigouvian taxation b@argaining to correct for inefficiencies
caused by such large-number externalities in théenstaed. Hence, whether we should
promote markets instead of government intervensarot the key question, but what optimal
combination of market and hierarchical system isdee for governing externalities arising

from watershed services utilization.

Interestingly, voluntary internalization of poseiexternalities has been developed during the
last two decades and the public bargaining outcamefirms the validity of Coasian

framework in large-number situations that also imgs nonpoint source pollution, factors

52 Coase argues that Pigouvian solution of taxationoisnecessary if transaction costs are low or,zaitowing for an
agreement that benefits all parties involved.
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that have traditionally been considered hostilétscapplicability. This is the case with the

payments for environmental services (PES) mechaifizagiola et al., 2002; Kosoy et al.,

2007; Wunder, 2008; Meijerink, 2008). In such solut there is usually no need to

implement taxes or fees, but rather payments &natize positive externalities in addressing
agricultural nonpoint source pollution, though antxnation of fines and payments could be
made possible with a PES scheme. The objectivaisfchapter is to examine the potential
PES scheme of Lake Barombi Mbo watershed as a iala¢siample that could demonstrate
the Coasian bargaining in providing solution toeemality problems, with the role of the

government represented by Kumba | Council as irddiary. The analysis of the power of

intermediary agents, often the “dominant agentP&S, is an important subject for research
which has not yet been sufficiently addressed i literature (Vatn, 2010; Kosoy and

Corbera, 2010; Meijerink, 2008).

6.2 Design of PES Schemes and Challenges

There is an increasing interest in PES as an approaintegrate economic growth, ecological
integrity and poverty reduction goals (Hope et aDP5; Landell-Mills, 2002). However,
successfully implemented PES schemes are far féhaergh (Meijerink, 2008). Wunder
(2005) identifies two key obstacles: firstly, a iied demand of ES and secondly, poor
knowledge on the institutional requirements emgilincentive and livelihood mechanisms
which so far have received comparatively littleeation (Meijerink, 2008). However,
although too few service users are not so confidbott the mechanism that they are willing
to pay for, in some cases, because the link betig®huse and environmental services (ES)
provision is insufficiently understood or ambigua@asshighlighted Wunder (2005), there is an
amount of literature demonstrating that ES areaict fprovided, and which establishes a
biophysical link between changes in practices dediricreased provision of ES (Jose, 2009;
Mdller-Lindenlauf, 2009; Stevens, 2011; Schroth dfagvey, 2007; Tomich et al., 2007 cited
in FAO, 2007). However, developing suitable empirianethods for measuring and
monitoring provision of ES remains a challenge rfaost PES programmes, and as Pagiola
and Platais (2005) states: “if services aren’twaedd, people won't pay”. Meijerink (2008)
highlighted that the type of monitoring that is uegd within PES has consequences for the
institutional arrangement needed for a succes$d.P
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Furthermore, they are mostly reduced to PES whkee ‘temand side’ is often the
government due to the public good nature of ES €Eweg al., 2008). However, although
governments have taken up responsibility of manmgi them, many PES are funded by
development agencies or rural development progranraed by urban communities or
households (Kosoy et al., 2007; Engel et al., 20080 Nonga, 2015). In general, a PES
scheme includes certain economic agents: resour@@ggers/farmers or ‘payees’, who
manage resources that provides a positive envirotahexternality or ES. This ES then
benefits another group of people, which can be eciBp group of people including
households, administrations or society as a wtaid; these beneficiaries can be labelled as
the ‘demand side’ or buyers/‘payers’ of ES. Fumhere, from the PES literature, the most
noticeable is the efforts necessary to create thkkenh Although the rights must be defined
and the ‘commodity’ must be delineated, the grofipugers and providers must also be
specified, a difficult task as ‘exclusion’ is oftewery demanding. This requires an

intermediary agent (Lin and Nakamura, 2012).

Important aspects of institutional design of PES$he watershed include property rights, the
necessary legal framework, transaction costs, aonttype and length, and hidden

information. There is a growing amount of liter&ulevoted to this, which often make use of
principal-agent theory (Hart, 2005; Ozanne et2001; Fraser, 2002; Ferraro, 2008). In the
Costsa Rica PES programme for example, contragtidas 5 to 10 years for agroforestry and
reforestation respectively. In Ugandan “Trees fdob@l Benefits project”, the duration of

agreements is typically 20 to 25 years between desmand the environmental NGO

ECOTRUST acting as intermediary for the emergingdocarbon market (AfDB, 2015).

6.2.1 Transaction Costs in PES

Transaction costs play an important role in PESeswds. Transaction cost are often
underestimated and may undermine the viability BES scheme (Landell-Mills and Porras,
2002). Therefore, the setup of any PES scheme amuasto reduce transaction costs. This can
be achieved by choosing the most appropriate unistital setup (Meijerink, 2008). Within
institutional economics three sources of transactiosts can be distinguished: contact cost,

contract cost and control cost (North, 1990, p.38-3

- Contact entails the cost of measuring the valuatildbutes of what is being exchanged.
Individuals engaged in a transaction need to kndwatwhey are buying. In case of simple

products like fruits, the cost of getting infornmatiabout the product can be low. But in
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the case of PES, the cost of getting this inforamatian be high as outlined earlier from
the links between land use and ES provision. Butpmtingent valuation scenario that
describes well the change could provide the reduir®rmation.

- Contract entails the costs of protecting right.derty rights of individuals over assets
consist of the rights, or the powers to consuméainbincome from and separate from
these assets. Exchange involves the mutual cedingglbts; and without rights to
property, market trades cannot be sustained (Inrh887). According to Barzel (1989
cited in Meijerink, 2008), the rights people hawemnasset are not constant; they are
functions of their own direct efforts at protectioof other’s capture attempts, and of
government protection. PES schemes require theaidm of titlesde jure or de fact@n
environmental externalities benefiting third pasti¢hat is, ES. Protecting rights over ES
can involve high costs because of their transiantne. But through their use rights, thus,
de factg landowners or farmers could supply ES througlr tilluence on ecosystem
(Ferraro, 2008).

- Control entails the costs of policing and enforcagyeements. As underlined Meijerink
(2008), enforcement poses no problems when it ieeninterest of the other party to live
up to agreements. But without institutional cornsts self-interested behavior will
exclude complex exchanges because of the uncgrthet the other party will find in his
or her interest to live up to the agreement. Thimflct of interest coupled with
asymmetric information thus gives rise to the cacttrtheory (Meijerink, 2008), where
two sources of asymmetric information exist: mdvatard or hidden action, that is, when
the agentcan take an action unobserved by ph@acipal, and adverse selection or hidden
information, thus, when th@genthas some information about the cost or valuatian is
ignored by theprincipal (Hart and Holmstrom, 1987; Laffont and Martim@®02).

PES schemes intend to establish an information Between service providers and users to

facilitate the market exchange between both typesagents (FAO, 2004). However,

information asymmetry arises in many PES. Ferr@@0%) notes that hidden information

(adverse selection) is a problem in all PES conhisattings, though Ferraro (2008) provides

an amount of tools to overcome this problem. Moegpthe economic literature on moral

hazard and monitoring in agri-environmental schetresesnonitoringand payment on the
activities of farmers as specified in the contract (Hart, 200zanne et al., 2001; Fraser,

2002). In the Uganda case, individual paymentsraaéde in individual accounts to farmers as

follow: in year 0 (30% of payment), yearl (20%)ak® (20%), year5 (10%), yearl0 (20%),
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provided contractual conditions are fulfilled. Tkosonditions are: 50% of trees must be
planted to get the first payment; one year lat@Q% of them must be planted to get the
second payment. No less than 85% of trees plarftedid have survived in year 3; and
average tree diameter at breast height should eoke$®s than 10 cm by year 5. Thus,
monitoring explains why in PES schemes the interargdis often the dominant agent
(whether the state, NGOs of various kinds), asdditeon in setting a predefined price and
scheduled payment, it should monitor the farmerdivdies. The chapter focuses on the
issues of property rights and the transaction aofst®ntract through the role of intermediary
(figure 6.1).

Payment [ Action * l
Payee Conservation
Property Right (Upstream) activities
I I ] llmprove

Contract Intermediary Incentive Water-related
A A ecosystem services

1 l l llmprove

Transaction Costs Payer
(Downstream) Land-water use
| 4 | |
Payment Benefit

Governance Organization Watershed Resource

Figure 6. 1: The role of intermediary within thédawatershed governance framework. Adapted from
Lin and Nakamura (2012)

From theforegoing, establishing PES systems seems to biy.cédany agents may be
involved. Trust may be low and trust building beesnmecessary. One must evaluate whether
there is a potential gain from trade and what is@eptable price. Moreover, when a contract

is made, control is finally necessary to see whethmet is contracted is also delivered.

6.3 Materials and Methods

Empirical model
Wunder (2008) highlighted the preconditions for iemwvmental services payments in
conservation including economic preconditions. Te@nomic preconditions have been

underlined. Firstly, the key economic rationale RES is that an “externality” exists, that is,
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compensating an outside service benefit that theoaner (potentiallyle factd provides to
external beneficiaries. A minimum degree of cooferactivity is therefore required, as
landowner and external beneficiaries (downstreanterwasers) have diverging interests.
Unless the latter compensate the former, the sewitt be lost. Secondly, the value of the
service (s) at hand, which determines the environaheservice user’'s willingness to pay
(WTP) must exceed the environmental service prol\adgpportunity costs, thus, the profit
foregone from abandoning the first-best land-use phich determine the ES provider's
willingness to accept (WTA) PES, plus transactiosts (TC) (Wunder, 2008). However, in
some situations, profits from alternative land usesy be too high for conservation to
compete or transaction costs are prohibitive fosPtBat is, minimum WTA+TG maximum
WTP. A way to overcome this situation is providgdMeijerink (2008), who considers the
opportunity costs (OC) the agent needs to makenjeiment the contract as the costs of
abiding or lasting the agreement for the agent.sTkthe farmer or agent gave the minimum
price that will make him or her accept and last tdoatract, and then provide ES. This
interpretation suggests that the economic precamdior PES is that maximum WTP should

be greater or equal to minimum WTA or OC i.e., mmam WTA< maximum WTP, implying

maximum WTP

that —— > 1. Hence, according to Wunder (2008), the economécgnditions
minimum WTA

for PES with favorable WTP/WTA ratio should thenviaeespread.

Furthermore, in an institutional setting as in cact theory, the solution to moral hazard has
been the internalizing of incentives, via the cadtrterms while the solution to an adverse
selection situation involves offering several altdive contracts, and the agent’s choice
between these alternatives reveals his privaternmdbon (Laffont and Martimort, 2002).
Many of these models assumed that the final outoccanebe measured and can be attributed
to effort (Shapiro and Stiglitz, 1984), but monitgr has often been costless in these models.
However, although incorporating incentives into tbentract has been the key while
monitoring played a minor role, some models doasstume costless monitoring and the use
of (external) auditor played a role (case with mzesbon project enrolled in carbon market).
According to Meijerink (2008), monitoring includéise direct supervision of the agent, that

is, of the agent’s actions as well as the use tdudtrelated performance indicators, when this
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is relevant, or the combinatittof signals from various sources, taking into actdbe cost

and informativeness of the signals.

Moreover, monitoring and enforcement have often nbagnored when discussing
environmental policy alternatives by policy makaral academics (Cohen, 1999). However,
in economic literature on enforcement, the prinkgparoblem is to choose the enforcement
expenditures (or equivalently probability of deteatthrough monitoring), the level of fine,
the standard for imposing liability, and if reletatihe imprisonment terms. Due to the trade-
off between the level of fine and enforcement exigtemes as underlined Mejerink,
government or the principal can reduce monitoriogt€ by imposing high fines. However, in
PES schemes, the voluntary nature limits the rafgenishment mechanisms. Either they do
not exist at all (Wunder et al., 2005) or they lamgted to decreasing payments or to ending
the contract completely. In some PES schemes, pagnage made to communities in the
form of community social support, including buildia new school, a road or a health Centre,
given access rights or any other royalties. Thdeumines the conditionality of payments as
these cannot be taken away when ES are not supphedefore, in most cases it is assumed
that payments are made conditional and that norptante leads to reduction or
discontinuity of payments (case of Uganda). Furtteee, although a fine has often been
included in agri-environmental schemes in USA andpie (Ozanne et al., 2001), many PES
in developing countries aim to enhance rural degwelent and reduce poverty. Therefore,
imposing a fine on poor resource managers in additdb withholding payments have been
and might be considered inappropriate. Thus, intrR&S, there is no additional fine and the
punishment have consisted and consist of reducaygmpnt, which is of limited ranged
(AfDB, 2015); and Meijerink (2008) suggests thas ttan be modelled as “limited liability”.

Empirical studies analyzing the effectiveness affttiency of PES in contract theory
traditionally used either the auctions mechanismtfy 2010, Ajayi et al., 2012), or the
Principal-Agent framework (Peterson et al., 2014ij®tink, 2008). However, experiences
with auctions and game theory in developing couskitings are limited. In the Coasian
framework and assuming the right todeefactg our analysis focuses mainly on the first and
last sources of transaction costs (contact andraonbsts), using results from valuation

methods and also a principal-agent model withiasidogame theory framework.

53 When monitoring is not costless, Demougin and t={gited in Meijerink) show that monitoring and antives can be
either substitutes or complements in a moral hagiawdtion, depending on the circumstances.
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6.4 Empirical Analysis: The Coasian Framework of PS5 Scheme for Lake
Barombi Mbo Watershed

The creation of the scheme of Lake Barombi Mbaigperted by economic valuation studies
with upstream farmers and downstream householdadadition to the information from the
state of the management presented above. Heregnggder three cases of transaction costs:
1) Zero transaction cost case, where it is defamthe optimal level of ES to be set; 2) Low
transaction cost case corresponding to the coghefvaluation studies or contact cost
(obtaining beneficiaries or households’ WTP andnfais’ WTA); 3) High transaction costs
corresponding to the contract establishment andtororg costs.

Case 1: Zero transaction cost case (Defining the timal level of ES to be set)

Figure 6.2 illustrates the way of depicting bersefihd costs of a contract of delivering of ES
given zero transaction cost in Barombi Mbo. F anddéhote farmers and downstream
households respectively. In the absence of legplirement to provide ES, farmers have an
incentive to supply zerdRf) level of ES, because at that level, profit is maxed and the

OC is zero.

Marginal cost of ES
FCFA/$ Marginal Benefit of ES delivery (WTA)
delivery (WTP)

WTP*, WTA*

RF P a Q RH

Delivery of Environmental Services (ES)
(Production of no harm)

Figure 6. 2: Benefits and costs of a contract ofpE&ision given zero transaction cost in Barombi
Mbo

When farmers have the property rights to the l#ke,starting point is Rbecause they have
the right to harm and to do not integrate ES inrtfeem activities. The downward-sloping
demand curve for ES implies that at, Rhe householdswillingness to payWTP) for ES
provision is initially high, but no ES is deliveredHowever, there is potential for trade since

households’ WTP for ES exceeds the farmers’ OCangmal cost of ES supply at that point.
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If for example households wish to increase ES léwd?, they could offer an ‘amourdd to
farmers to induce them to supply more ES. Farmersldvbe willing to accept this amount
because it exceeds the OC at that level. Howesemdrs have no incentive to provide ES
beyond g* because OC exceeds the maximum paymerntdhseholds are willing to offer

them.

When households have the property rights on the, lie starting point isfRsince harm is
not allowed and households would like to fully gnfeS. However, for Households to enjoy
full ES, the farmers’ OC is higher than household§ P for ES provision. There is therefore
a possibility for trade. At point Q for exampleetimaximum OC farmers are willing to
supply an additional unit of ES 3 which is higher than the minimum compensatiprthat
the households would offer for ES of watershedgutoon. In this particular case, households
would be willing to offer compensation of up ydo farmers, to induce them to provide ES.
This because even though they suffer a welfareftfossy, they are still enjoying moreS of
level Q, and the payment is lower than farmers’ @Cachieving that level. Thus, the move
from R+ to Q is a Pareto improvement because at leaspartg is better off and no one is
worse off. Farmers would then negotiate lower O@jctv results in lesser ES. However,
households would not offer payment for harm less ttf* because below this level, less ES is
provided and payment is higher than OC. Theretbtesy will choose to pay for ES up to g*.

Therefore, the optimal level g* is the same whetherrights are with farmers (providers) or
they are with downstream households (users). Gaims trade are areas in green and blue
respectively. Starting fromdR(the typical PES starting point), there will bethiog to gain
from trading if transaction costs are greater tKamowever, it is certainly very difficult to
define the size of X and evaluate whether transactiosts consume all potential gains.
Hence, taking transaction costs into account makegasy to understand why the
intermediaries are crucial in this case as theycedransaction costs. Certainly this goes here

for the academics or the Council representing thegiment.

Case 2: Low transaction costs case (Analyzing ecanic preconditions)

The low transaction cost case corresponds to thieofdhe valuation studies, thus, the cost of
obtaining beneficiaries or households’ WTP and Sappor farmers’ WTA by academics, or
the cost to obtain the economic preconditions efREES scheme. Therefore, drawing on our

earlier results from two economic valuation methodge verify here the economic
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. . aximum WTP
preconditions of the scheme using the formu?.pa,: -
minimum WTA

> 1, adapted from Wunder

(2008) and Meijerink (2008). We also examine whichluation method gives better

preconditions.

% Results of the Economic Valuation and the Economirecondition

As presented in the previous chapter, the apptinadi the choice experiment method (CE),
in addition to the contingent valuation method (CMMth a sample of 383 household heads
in Kumba metropolis helped determining the housdhok beneficiaries’” WTP for ES. Their
average and aggregate WTP were obtained by estgnaticonditional logit and random
parameter logit (RPL) models (with and without matgions). With interaction between
attributes and socioeconomic characteristics, tAe Rodel highlighted heterogeneity in the
preferences among respondents. Timean WTP for CVM and themarginal WTP per
month that wereobtained for each of the four attributes used aoalled in table 6.1. The
aggregate WTPper month are reminded in Table 6.2. In upstream @f the watershed, a
CVM study was also conducted with 384 farmers tdemheine their WTA or the
compensation level they would be willing to accepprovide ES through reforestation and
agroforestry. Farmers’ WTA was obtained by estingah Tobit model. Thenean WTA and
aggregate WTA per yearare also recalled in Table 6.1 and Table 6.2 ctbdy.

Table 6. 1: MeanWTA/year and MeanWTP/month in C\avigd marginalWTP/month for CE method

CVM (Mean) CE (Marginal WTP)
Attributes Tobit Model Binakypgit | CL model RPL with interactions
(WTA) (WTP)
Water FCFA 3.4155 FCFA -5.494
quality
Fuel wood FCFA 268.2517 | FCFA 271.838
Air quality FCFA 215.7750 | FCFA 307.155
Fish FCFA 7.83155 FCFA 209.634
Watershed | c~cnin oo 16| ~eA 549 annagl - | =
as a whole FCFA10,352.48 | CFA 247.30096

Source: Author calculations from survey data
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Table 6. 2: Aggregate WTA/year in CVM, aggregateR¥fionth for CVM and CE method

CVM (total in FCFA) CE (total in FCFA) (WTP)
Attributes Tobit model Binary Libg CL model RPL with interactions
(WTA) (WTP)
Water quality | --------- 1,280,327.56 -2,059,891.39
Fuel wood | --------- 100,576,877.59| 101,546,571.27
Air quality | --------- 80,901,540.47 115,163,075.72
Fish | —==mm- 2,936,320.05 78,599,066.32
Watershed as$ 84,554,347.69 69,734,72585 | - | e
a whole
Total 84,554,347.69 | 69,734,725.85 185,695,065.6Y 293,248,861.92

Source: Author calculations from survey data

From the results of valuation, tlaggregate WTP per yeaould be computed by adding the
total WTP per month twelve times. Thus, by assuntimag the aggregate WTA per year
representshe minimum WTAf farmers and the aggregate WTP per yearnthgmum WTP
of households for ES, the economic preconditioegpaesented in Table 6.3.

Table 6. 3: Economic Preconditions of Barombi Mbbesne

CVM (Total in FCFA) CE (Total in FCFA)
Tobit model (WTA) Binary Logit(WTP) | CL model(WTP) | RPL with interactiong

1) @) 3 (WTP) (4)
Total per
year 84,554,347.7 836,816,710 2,228,340,788 3,518,986,343
max WTP @ @ @
MInWTA ) ) )

9.89 26.35 41.62

Decision >1 >1 >1

Source: Author calculations from the economic vidunastudies results

From Table 6.3 above, the economic preconditiomsWatershed payment are largely met
with the two valuation methods, since all of thenpoited ratios are greater than one. These
results therefore suggest that farmers could atyda payment scheme with households and
be paid per year at their minWTA for ES. Howeveithvihe CE method, themaxWTPis 41
times larger than theminWTA, while this is only 9 times in the CVM. Therefotae CE is
the better method to obtain the economic precamditf the payment scheme. This result
could be explained by the advantages of CE to axtcéor the different attributes of
watershed management including water quality, @ality, fuelwood and fish.
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Nevertheless, how this amount will be collectedustidoe specified. To address this concern,
in the valuation exercise with households, the WV supposed to be an additional fee to
the actual water bill paid per month which variedni FCFA100 to FCFA25,000 with an
average of FCFA3,438; which bill most of the housdb found to be affordable (65.54%)
and cheap (6.08%). This additional fee has to leated by CAMWATER and CDE, and be
refunded to the Council through a collaborativesagnent. In turn, the council is supposed to
transfer this money or financial resource to fasndat would be involved in tree planting
activities*. Therefore, the Council has a central role ingtigeme in terms of collecting and
transferring cash, and in ensuring the controled planting to make sure that what money is
transferred for is being provided. Kumba | counsiiould act then as intermediary in
establishing the contract and monitoring the faghactivities.

Case 3: High transaction cost case (Monitoring ohie Scheme)

In considering this case of high transaction cest,followed the principal-agent theory on
how the council should monitor the contributionfafmers. For simplicity, the ‘agents’ are
“farmers” who provide the ES, and the “Council'tle ‘principal’, which is the demand side,
as she represents the interests of households wehthe beneficiaries of ES. We therefore
assumed that there is only one principal (couneitd that agents (farmers) face the same
opportunity costs and are symmetric over the prbon®f the ES. The agents (farmers) and
the principal (council) agreed on a contract whegtecifies the actions that farmers should
take and the payments terms. The council (pringipapects actions of the farmer (agent)
such as tree planting to lead to certain level 8fifcthe watershed, for which she is prepared
to pay. The payments cover at least the opportuasgs of the actions implemented by the
farmer, that is, reforestation, satisfying the jogvation constraint WTP/WTAL. Two cases

are considered.

a) Farmers monitor each other, council monitors the goup
A possible way to reduce transaction costs of nooimidy could be for the council to establish
a contract with a group of farmers. The council tteen monitor the group and leaves farmers
to monitor each others within the group. By doingthe council transfer a part of monitoring
costs to farmers. This is appropriate if monitoraugts are high for the council and lower for
farmers, and farmers are neighbors and can easdgree each other activities. In addition,

Council may choose a leader of the group, who neplort farmers’ actions to him. This latter

54 Some of the farmers gave the average tree theydwsaht and monitor per year.
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situation is equivalent in hiring an external aadivho can monitor farmers and report their
actions to the council. Nevertheless, this firgechrings us to a situation where the group can
be considered as one agent that the council shmolditors. From this and as argued by
Meijerink (2008), the establishment of a contradthva group of agents has a fundamental
difference with the principal-agent relationshiptlie sense that group relationships entail the
problem of free riding since the effect of a redution effort (the council punishes the whole
group) is shared by all agents. Therefore, as dmal cannot detect who is free-riding, the
payment he made to the group is according to tbapgputcome and this is shared equally
between members of the group. This brings us tadise of direct supervision of farmers by

the council.

b) Council monitors the farmers

By assuming that the council inspects farmers, shigation leads to a form of asymmetric
information about the form and the type of monigrilndeed, the council for example may
know when he will inspect the farmer, but the farrdees not. Hence, we illustrate and
analyze this problem by game theory, by describamginspection game adapted from
Meijerink (2008) and Fudenberg and Tirole (1991f ®ésume there are two players an agent
(farmer) and principal (council). The farmer caayptwo strategies: cooperate, thus, stick to
the agreement by planting trees and denoted by €hirk (S) (do not plant tree). The council
has the choice to monitor and inspect the farmepo(Inot to inspect (NI). The pay-offs to the
farmer and the council depend on the costs of afidily the agreement for the farmer
(minWTA (interpreted as the opportunity costs the farmegds to make to implement the
contract), the cost that the council needs to nfiekenonitoring (o), the value of the ES/(

and the payment the farmer receives when he/slieslby the agreememh@xWTR. Thus
described, if the farmer shirks and is detectedh®ycouncil, he/she receives no payment.
Moreover, satisfying the participation constrairgans thamaxWTPminWTA otherwise the
farmer would not enter the contract. In fact, innm&®ES schemes, agents (farmers) are paid

only for their opportunity costs, which would imglyat maxWTP — minWTA =0 . This
means that a farmer is indifferent between entetir@gcontract or not. However, to ensure
participation, we assume thatxWTHs slightly higher than minWTAJoreover, we assume
that the value of E®V) is always greater than what people are willing to payw>maxWTP

Table 6.4 shows the pay-offs matrix between farmaadscouncil.
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Table 6. 4: Pay-offs matrix of PES contract betwiemers and council

Council (Principal)
I NI
0, mc maxWTP, -maxWTP

Farmer (Agent)
n

C | maxWTP-minWTA, v-maxWTP-n maxWTP-minWTA, v-maxWTP

Source: Author’s construction

The above game can be interpreted as a two mosequential game according to Meijerink
(2008), in which the farmer moves first, decidingether to cooperate (plant trees) or shirk
(do not plant tree). The decision is made on #imér’'s expectation about being inspected
by the council. The move made by farmer is not nkesk by the council, who decides after
the move of farmer to inspect or not. Council dnesknow whether farmer has cooperated
or shirked. If the farmer is found to shirk, theunoil needs only to bear the monitoring cost
(m@ because the farmer is not pai. (If a farmer is found to cooperate, council needsay

a reward plus bearing thac and receives the ES-(haxWTP-mc)while farmer receives
(maxWTP-minWTA)However, if the council does not inspect and fiwener shirks, the
council transfers a paymenti{axWTP)which one farmer receivdsaxWTP) but there is no
ES provided @). If the council does not inspect and farmer domsperate, the target level of
ES is achieved, council receiveg-rhax\WTP)and a reward is made to the farmer who

receives the payment minus cost madaXWTP-minWTA)

Discussion:The preferred strategies of the council and famegend on the monitoring costs
(mog, payment ihaxWTR, opportunity costriinWTA and the value of ES/X If we assume
that the monitoring costs are very high, and latgan the payment made to the farmer, that
is, mcmaxWTR then council would prefer not to inspect. If flaemer is aware of this, he
will choose to shirk, and thequilibrium outcome is (S, NI) However, this would
undermine the PES scheme. If we assume now thataniag costs is not very large (at least
smaller than the payments made to the agents,ighatic < maxWTR. Then, we could

examine two cases:

1- No possible pure strategy equilibrium exists
In fact, whermc< maxWTPjf the council does not monitor, farmer would prefe shirk and

receives raxWTP) Therefore, the council is better off by monitgrifv-maxwTP-mc) But if
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farmer knows that the council is guaranteed to toeonifarmer will therefore choose to
cooperate and receivesaxWTP-minWwTA)However, in this later case, the council is et
by not inspecting(v-maxwTpP) thus saving monitoring costs. Therefore, no pstrategy
equilibrium exists. The council could randomize that the probability of monitoring lies
between 0 and 1, and farmer must randomize todaothe probability of cooperating lies
between Oand 1. There is therefore a possibility #omixed strategy. However, mixed
strategies are not intuitive as pure strategieaumsepeople do not take random actions.

2- A pure strategy equilibrium exists under certainmditions
The equilibrium that would not undermine the PE&esce will depend on the difference
between y-maxWTP)and mc, since(v-maxWTP)>0by assumption. As a matter of fact, in a
PES scheme, one must make sure the ES is beingdedovThus, for a pure strategy
equilibrium to exist which favors an effective P&$ieme where the council monitors and the
farmer does cooperate (the equilibrium outcomel))Cy-maxWTPmust begreater thammc,
i.e., -maxWTP)>m¢ which implies thatmc< (v-maxWTP) Hence, theequilibrium
outcome (C, I) which is the optimal solution for this PES schemguires thathe value of
the ES received minus the payment made be grdeterthe monitoring cost3 herefore, this
implies thatthe level of monitoring cost required should besldgan the difference between
the value of ES and payment madée scheme would be efficient and equitable i$ th
condition is met. Moreover, given the difficulty gmantify ES we really benefit when making
a monetary valuation, and that the maxWTP repregehie value of these ES for households,

the true valuey of ES could be estimated by making some assumgtigor example, that

100+*maxWTP

the maxWTP could represent at least 75%.dhis implies thatv > . From this,

the value of the monitoring cosisic)can be determined

6.5 Conclusion of the chapter

Economic costs of shifting to more desirable oritatple watersheds management behaviors
may be in the form of economic losses associatéd te shift to alternative management
arrangements, or in the form of transaction cd3ES has then been proposed as a framework
of solutions to these watershed management chalser®y considering the reciprocal nature
of “social cost” in the governance of externalitmeposed by Coase 1960, the optimal level
of ES between upstream and downstream users hasseéen this study. The economic

preconditions for environmental services paymenteweerified, and were largely met.
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Therefore, farmers could abide to a payment schsitiehouseholds. Since the transaction
costs could consume all the potential gains fraaddr the role of the council as intermediary
in coordinating upstream farmers and downstreanmsdionlds’ interests has been shown.
From the principal-agent model developed within thasic game theoretic approach
described, the council would make the PES schefimesat and equitable if and only if the
difference between the value of the ES minus thgmeat made is greater than the
monitoring costs implied. However, this conditi@guired to make some assumptions on the
relationship between the payment made and the \altiee ES. Therefore, this assumption

could be to consider the maxWTP as a proportidh@alue of ESWY

The next and last chapter presents the generalusioe. It includes the implications of the

entire study.
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CHAPTER SEVEN

General Conclusion

7.1 Conclusion

Watersheds are important component of rural devedop and natural resources management
strategies in many countries. A watershed is aigpkind of common pool resource due to
the hydrological system that link its resourcese ffanagement of this natural asset has been
shown to be difficult due to the multiple confliny uses of the system as well as the
irreversibility nature of most watershed ecosystegnvices. Efforts to protect watersheds
have been jeopardized by the complex nature oéxiternalities involved that have hindered
the development of sustainable watershed protegtiogrammes. Hence, building incentive
systems that solve market, policy and institutidadlres impeding watershed protection has
remained a challenge for policy-makers, scientstd communities. Typically, command-
and-control institutions and policies have beemaive in controlling pollution from well-
defined point source, but they were less effedtiveegulating non-point source pollution that
occur downstream as a result of the combinationindividual actions carried out by

geographically dispersed and heterogeneous upsfreanuers.

However, by means of market transactions betweemnsiveam and upstream economic
agents, the payments for environmental servicesS)PiEEhemes have induced upstream
stakeholders to take downstream effects into adoebien making decisions about their own
land use. But, for PES schemes to work as a mufigae instrument that improve the
conditions of different types of natural resour{fesest, water, and fish) in the watershed at
the same time, they should raise awareness ab®ectinomic worth of ecosystems services,
while contributing to economic development. Hermganized in seven chapters with three
empirical ones (four, five, and six), this thesmalyzed the conditions to be met ex-ante for an
effective payment scheme for watershed protectidnake Barombi Mbo Watershed in the
Mount Cameroon regionThis analyze is divided into three levels. Indeggjcal to Lake
Barombi Mbo watershed, many of the world’s most am@nt watersheds are densely
populated and predominantly under agricultural lasd where crop and forest productions
have influence on the hydrological systems. As tieigatively affects water quality, sediment

flows, freshwater species, and ecosystems, thei-faalttionality of agriculture may be
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managed through the provision of environmentalisesvto maintain these critical watershed
functions. But encouraging farmers to supply thers@ronmental public goods at an optimal
level requires some form of non-market valuatiombus, the study first estimated the
Willingness To Accept (WTA) compensation of théregas users (farmers and fishermen) to
participate in reforestation, conservation and agooestry activities in Lake Barombi Mbo

watershed.

Furthermorewatershed degradation is shown to increase theofosater purification and
shortage of tap-water to households, the scardifyeshwater species, fuelwood, and non-
timber forest products. This degradation also reduenvironmental quality which in turn,
results to adverse modification of the local climatowever, although valuation exercises
have been applied to estimate the demand for tleessystem services, the value of
watershed protection is still unknown in Camerobine values depend largely on the design
and models as well as whether one wants to valwatarshed as a whole or its different
attributes. In both cases, policy makers need imé&bion about the value of different options
to make decisions. Thushe study secondly estimated the Willingness To (RalP) of

downstream households for watershed protectiorvitiets by upstream users.

Thirdly and finally,the study built a framework to coordinate the daweean and upstream
users’ interest (WTA and WTP) in the watershed ughothe role of intermediaries he
development of this framework is motivated by theservation that, externalities mitigation
involving large numbers of geographically dispersdfibcted parties prompted debate on
policy alternatives relying on Pigouvian taxation@oasian bargaining to correct for these
inefficiencies. Therefore, given the increasing RE&hanism, the key question relies on the
optimal combination of market and hierarchical egst needed for governing such

externalities arising from watershed servicesatlon.

In estimating the WTA compensation of upstream suserprotect this lake watershed, the
study has examined the perception and ability ainéas to provide watershed protection
through agro-forestry and reforestation by using @ontingent Valuation Method (CVM)
with a survey of 384 farmers in Lake Barombi Mbaotevahed. Results show that almost all
farmers perceive the importance of the forestscfionate regulation, flood control, erosion
control, wildlife habitat, and aesthetics as walifar cultural and spiritual aspects. 85.42% of
farmers in total express a positive Willingnes®\tzept (WTA) for a reforestation program,
while some are willing to adopt agro-forestry. Rermore, 21.35% of farmers do fishing in
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the Lake and 92.68% of these fishermen are willingeceive fishing tools recommended for
sustainable fishing activities. Results of the Tambiodel reveal that age (-), gender (+),
education (-), and knowledge of bio-fertilizers @e significant determinants of WTA. The
Average WTA for the provision of environmental sees is FCFA 10,352.48 per year, with a

total cost of the reforestation programme of FCHEA684,347.69 per year in the watershed.

With appropriate policy incentives, farmers andhésnen would adopt these practices and
contribute to the improvement of the environmentténvarious dimensions. Our estimates
provide key information to government agencies policy-makers for designing incentives
such as Payment for Environmental Services to eageuagro-forestry and reforestation with
local species, and also to protect the twelve endésh species of the Lake, particularly the
stomatepia mongspecies considered in the IUCN Red List. Howewes, amount could also
be derived from the demand for watershed protedijohouseholds through their willingness

to pay for these environmental services.

With the application of choice experiment metho@addition to the contingent valuation one,
and based on a sample of 383 household heads irb&umetropolis, the study determined
the aggregate households’ WTP, and identified theibates and socioeconomic
characteristics that increase and decrease housgheiceived value of watershed protection.
Results from conditional logit and random paraméigit (RPL) models indicate that water
quality, fuelwood, air quality and fish as waterdhattributes significantly increased
households’ WTP, and hence welfare. The results foanary logit indicate that age (+),
education (+), availability of a tap-water in hofr¢ significantly increased the probability to
pay the proposed bid under the contingent valuatishile water bill (-) significantly
decreased this probability. Moreover, the RPL motglhlights heterogeneity in the
preferences among respondents. The mean WTP for @/FMCFA247.003, while the
marginal WTP for each of the four attributes are FARG.4155 for water quality,
FCFA271.838 for fuelwood, FCFA307.155 for air qupaland FCFA209.634 for fishThe
aggregate WTP varies from FCFA 69,734,725.85 wittaB/ Logit estimates under CVM to
FCFA 185,695,065.67 under the Conditional Logit ®elpd and to FCFA
293,248,861.92/month with Random Parameter Logit(Restimates both under CE.

Policies aimed at increasing the level of educatamd access to a tap-water per household
could greatly promote the valuation of watersheatqmtion by households in Lake Barombi

Mbo watershed. Moreover,he total benefits derived from these various whtals
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management attributes and the CVM reveal an estinedlue of what could be the amount
of payments by downstream households to upstrearmefa for the provision of

environmental services in the watershed.

Furthermore, the implicit assumption of PES haskbat once a monetary value has been
assigned to environmental service (ES), a markeddvautomatically evolve with buyers and
sellers of the ES. Nevertheless, this assumptian Haadly worked in practice because it
requires that the participation constraint in tieSPscheme be met as well as a monitoring
system to make sure that the ES, which impliesyanpat, is effectively provided. Thus,
using the Lake Barombi Mbo watershed as a materample, this study also demonstrated
how the Coasian bargaining between upstream farametslownstream households, with the
role of the Council as intermediary representing government, provides solution to an
externality problem in watershed. The study usesl diatcomes from the two valuation
methods CVM and CE, and a Principal-Agent modehwitbasic game theoretic approach.
The results show that the economic preconditiomsefovironmental services payment are
largely met, that is, maxWTP/minWTA is about 41 ahds largely greater than 1. The
equilibrium outcome of PES contract between farnagid council exists only when the level
of monitoring costs should be less than the diffeeebetween the value of the ES and
payment made. Hence, the scheme would be effi@adt equitable under this condition
which requires the true value of the ES to be grethian what households are willing to pay
for these ES.

7.2 Policy Implications of the study and Recommendamns

Results presented in this study have important icapbns for policy-makers and further

research.

e |t provides insights from a field survey on farnigoseferences and the cost of a PES
programme that could be implemented by the Goventntedeed, as stated in the 2014
report of the country to the Convention on Biodsigr Conservation, the involvement of
communities and farmers in PES schemes is of fusdéahimportance for such incentive
mechanisms to lead to the adoption of sustainatptewdtural practices. The study is
therefore prospective of PES suitability.

* Besides the estimated cost to the Government,ttitly provides key information for a

successful and effective initiative. Indeed, theimmapproaches for biodiversity
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conservation, including PES are often combined outha clear and systematic
understanding of the perceptions and expectationstakeholders. Therefore, the
implementation of such economic incentive mechantisat is socially acceptable from
the farmers’ point of view should be encouraged.

e The field survey and farmers’ responses (see, Téldereforestation and conservation
practices on farm) suggest that there is a neegrdwide training and good seeds or
seedlings materials for those species that aratefast to farmers. The constraint to the
adoption of agro-forestry promoted by the MinistfyAgriculture and Rural Development
(MINADER) and tree planting, highlights the lack krfowledge and seeds as well as an
absence of collaboration between the Ministry ofeBtry and Wildlife (MINFOF) and
MINADER on the field. Moreover, the government thgh the Ministry of Livestock,
Fishery and Animal IndustryMINEPIA) should provide fishermen with gill netbatt
save critical sizes and monitor fishing activittessave endemic species of the lake such
asClaris Maclareni This could be done, for example, by reducingrthmber of fishing
day per week and regulating the fishing seasonthBumnore, policies with a focus on
young male farmers, and aiming at improving theslef sensitization on bio-fertilizers
advantages could promote the provision of ES thatas agricultural production and
natural resources management in Cameroon and ticyar, in the Lake Barombi Mbo
watershed.

e The study provides researchers with informationcoteria farmers use to evaluate the
effects of their practices on the environment. $thuely expanded the range of explanatory
variables used in participation programmes by idiclg knowledge of bio-fertilizers
(advantage of the agro-forestry) as an independangable. The positive sign and
significance of this variable at a 10% level pr@sdsome insights into necessary
conditions for the participation in agro-foresteghnology. This information can therefore
be used by other research in the selection of tagiables.

e The households’ willingness to pay computed, regreshe amount they are ready to
spend for watershed protection by upstream useraraners. Moreover, achieving a
higher social welfare requires to consider the oha@xperiment method with Random
parameter model. Thus, given the obligations of REEMSAR Convention and the
current commitment to manage the natural resouafeshe country through PES

mechanism, further studies could apply the choxg@eement method or use the benefits
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transfer method to provide policy-makers with imf@tion on the value and demand for
improved management of other similar watershedisarcountry.

The government, represented by the council shatdtdensitize and involve farmers and
households, and then collaborate with CAMWATER @mE to implement this potential
PES scheme to sustainably manage Lake Barombi Migershed. Besides, the PES
scheme should be considered in the managementbopldre Lake Barombi Mbo Forest

Reserve

The results of this study further provide signifitansights for the environmental, socio-

economic and political perspectives in the country.

* Policy Recommendations

(0]

It has been and it is still difficult to considdrat there exist a real water policy in
Cameroon, taken from the perspective of “publiciqydl The treatment of water
resources or watersheds related problems has redchamarginal in the country, despite
the importance of the watershed services and thsteaxe of a department that is
dedicated to them. Certainly, there is relativelgnse regulatory framework and
institutional bodies that governs the managementaiér resources. But these should be
structured around a real strategy that consideterslzeds or watesis a resource that
must be preserved and be used in a rational wagnasnvironmental resource that can
cause social conflicts if it is not well managedpuablic health and development issue
above all

Furthermore, watersheds/water management in thetrgostill remained an affair of the
State, public authority, and its implementing agencCAMWATER and CDE. The
involvement of private operators, local and trach#il authorities and citizens that could
raise the scarce financial resources needed far shstainable management remained

weak. At this level, we recommend that:

= Collective responsibility of all actors. The respimnility of municipalities or councils
should be reconsidered. Yet, they are positioniegniselves as genuine actors of local
development and should therefore be committedaa#velopment of the locality.

= A PES policy should be developed and implementedhS policy could either be
developed separately from the existing laws (waesvironmental, forestry), or

mainstreamed into them.
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o Recommendations for Environmental ManagementThe following recommendations

are made:

On the challenges of providing tap-water or drinlgnwater in the county. Two great
challenges faced in providing tap water and saaitagervices to people in the country have
been identified: the first challenge was to conglée supply of water for household services
and secondly to increase and improve the saniwafexilities (DSCE, p.182-183). Therefore,
we recommend that the government should changéthes from supply driven, subsidized
programmes to ones in which users are providedehgces they want and are willing to pay
for. The private sector (CDE and others), bothpi@fit and non-profit purpose have to play a
much larger role, for reasons of both service ¢yalnd the payment of watershed ecosystem
services. This would also address the challengmarfaging water resources or watersheds

sustainably.

The need of valuation of watershed management, #igstainable financing and the
methodology that could be use@e recommend that, if rural water projects armjpammes
would have to be both sustainable and replicabléhen country, an improved planning
methodology would be required that includes a ptace for eliciting information on the
value placed on different service levels, and farghould be designed so that at least the
operation and maintenance costs can be recoverlgeyAconcept in such an improved
planning methodology could be that of willingnesgpay (WTP) from an experimental choice
analysis. People that would be willing to pay foe full costs of a particular service indicate
that the service is valued, and therefore willlidee used and maintained. Hence, it would be

possible to generate the funds required to suataireven replicate the project or programme.

7.3 Further research Area

Further research should focus on the frameworkttierimplementation of other PES (for
example carbon sequestration PES) in the coumryhis case, it would examine how the
land and resource tenure issues could be clarifieavide specific rules and transaction
mechanisms, and determine compliance and enfordcemechanisms in the case a separate

legal policy would be desired for PES.

224




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

REFERENCES

Books and book chapters

Asafu-Adjaye, J. (2000Environmental Economics for Non-Economist&rld Scientific.

Baland, J.M., and Platteau, J.P, (199#lting degradation of natural resources: Is thexeole for
rural communitiesFood and Agricultural Organization of the Unitedtidns. New York: Oxford
University Press.

Barbier, E.B., Acreman, M., Knowler, D. (199Bconomic valuation of wetlands: A guide for policy
makers and planners Ramsar Convetion Bureau, Gland, Switzerland, 127p
https://books.google.cm/books/about/Economic vadunabf wetlands.html?id=YDYUAQAAIAAJ&redir
esc=y

Bateman, 1.J., and Willis, K.G. (eds.), (199%aluing environmental preferences: Theory and
practice of the contingent valuation method in th8, EU, and developing countrie®©xford
University Press, New York.
https://books.google.cm/books?id=01kFRCmInzAC&m@ut=frontcover&dg=Valuing+environmental+pref
erences:+Theory+and+practice+of+the+contingent-atado+method+in+the+US,+EU,+and+developing+c
ountries&hl=en&sa=X&ved=0ahUKEwj2g-
ePocDMAhVBnxQKHWVYQDdQQ6AEIGzAA#v=0nepage&g=Valuin@@environmental%20preferences
%3A%20Theory%20and%20practice%200f%20the%20conmiig20valuation%20method%20in%20the%
20US%2C%20EU%2C%20and%20developing%20countries&fefa

Bateman, 1.J., Carson, R.T., Day, B., Hanemann, WHénley, N., Hett, T., Jones-Lee, M., Loomes,
G., Mourato, S., Ozdemiroglu, E., Pearce, D.W.,deng R., Swanson, S. (2008uidelines for
the use of stated preference techniques for theatiah of preferences for non-markets goods
Edward Elgar Publishing, Cheltenham.

Baumol, W.J., and Oates, W.E. (1988he Theory of Environmental Policysecond edition.
Cambridge University Press, Cambridge.

Bennett, J., Birol, E. (2010Lhoice experiments in developing countries: Impleaten, challenges
and policy implications. Edward Elgar Pub,  321phttp://www.e-elgar.com/shop/choice-
experiments-in-developing-countries?___ website=witelvouse

Bonnieux F., Desaigues B. (199Bponomie et politiques de I'environneménilloz, Paris, 328 p.

Bromley D.W. (1991).Environment and economy: Property rights and pulpalicy. Oxford
and Cambridge MA: Blackwell.

Coase, R. (1988).he firm, the market, and the laWwniversity of Chicago Press, Chicago.

Cohen, M.A. (1999). Monitoring and enforcement ofvieonmental policy. In: Folmer, H. and
Tietenberg, T. edsThe international year-book of environmental reseueconomicsEdward
Elgar Publishing.

D’'Souza, G.E. and Gebremedhin, T.G. (19%)stainability in Agricultural and Rural Developnten
Aldershot, England ; Brookfield, VT: Ashgatetp://www.istl.org/04-summer/article5.html

Daily, G.C. (Ed.), (1997)Nature’s services: societal dependence on naturabgstemsWashington
D.C., Island Press.

Dales J.H. (1968).Pollution, property and prices Toronto, Canada: University of Toronto
Press.

Darwall, W.R.T., Smith, K.G., Allen, D.J., Hollan&,A., Harrison, I.J., Brooks, E.G.E. (eds). (2011)
The diversity of life in African Freshwaters: Undegater, under threat. An analysis of the status
and distribution of freshwater species throughoatintand Africa. Cambridge, United Kingdom

225




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

and Gland, Switzerland: IUCN. Xiii+347pp+4ppcover.
https://portals.iucn.org/library/efiles/documentis/&-001.pdf

Dasmann R.F., Milton J.P., Freeman P.H. (19E8plogical Principles for Economic Development
London and New York: John Wiley & Sons, Ltd.

De Groot, R. (1992)-unctions of NatureWolters-Noordhoff, Groningen, Netherlands.

Desaigues, B., Point, P. (199&conomie du patrimoine naturel: La valorisation d#méfices de la
protection de I'environnemen®aris, Economica, 317p

Ehrlich, P.R., Ehrlich, A.H. (1981Extinction: the causes and consequences of thepisaance of
speciesRandom House, New York

El Serafy, S. (1989). The proper calculation ooime from depletable natural resources, in: Ahmad,
Y.J., El Serafy, S., Lutz, E. (Eds.Environmental Accounting for Sustainable Developmen
UNEP-World Bank, World Bank, Washington, DC.

Elkington, J. (1999)Cannibals with Forks: Triple Bottom Line of 21str@&y BusinessGabriola
Island, BC, Canada: New Society Publishers.

Eyenga, H., Maley, J., Vincens,A., Farrera, |. @00PaleoEvnvironments, PaleoClimates and
Landscape Development in Equatorial Africa: A rewiaf keys sites convering the last 25 kyrs. In
Battarbee, R.W, Gasse, C., Stickley, C.E. (&4t climate variability through Europe and Africa
https://books.google.co.uk/books?id=HCeFQoNnUe0G&M1 82&dq=Barombi+Mbo&hl=fr#v=0onepage
&g=Barombi%20Mbo&f=false

Faucheux, S. and O’Connor, M.P. (199%apital theory and the extensions to natural cdpiRaris:
Centre Economie, Espace, Environnement.

Fudenberg, D. and Tirole, J. (199Game theoryMIT Press, Cambridge.

Georgescu-Roegen, N. (197TWhe Entropy Law and the Economic Procedarward University
Press, London.

Greiber, t. and Schiele, S. (eds.) (201Gpvernance of ecosystem services: Lessons learogd f
Cameroon, China, Costa Rica UICN.
https://books.google.cm/books?id=MIle4TsSyKGoC&pg3RPB&Ipg=PA125&dg=state+of+payments+for+
environmental+services+implementation+in+Cameroanése=bl&ots=U7V

Hanemann, M., Bateman, I.J., Carson, R.T., DayHBnley, N., Hett, T., Jones-Lee, M., Loomis, G.,
Mourato, S., Ozdemiro Glu, E., Pearce, D.W., Sugden & Swanson, J. (2002Economic
valuation with stated preference techniques: A MdnUK: Edward Elgar, Cheltenham, 458pp.
http://www.fao.org/docrep/w4345e/w4345e05.htm#dbntion%200f%20forests%20to%20environmental

%20stability

Hardin, R. (1990). Trusting Persons, Trusting togons. InThe Strategy of Choiced. Richard J.
Zeckhauser. Cambridge: MIT Press.

Hart, O., Holmstrom, B. (1987): The Theory of Cawcts, in Bewley, T.F. (ed.)Advances in
economic theoryFifth World Congress of the Econometric Socigty;155, Cambridge University
Press: Cambridge UK.

Heywood, V.H., Watson, R.T. (eds) (1995lobal biodiversity assessmernt/NEP Cambridge
University Press, Cambridge

Hoffman, E. and Spitzer, M.L. (1995). Experimentabts of the Coase Theorem with Large
Bargaining Groups. In Medema, S.G. (ethe legacy of Ronald Coase in Economic Analyis
2, 129-51. Northampton, Mass: Edward Elgar.

Inman, R.P. (1987). Markets, governments, and thew" political economy; Chapter 12, in
Auerback, A.J., and Feldstein, M. edd$andbook of Public Economic¥ol II. University of
Pennsylvania and NBER.

226




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

IUCN (1994).Guidelines for protected area management catego@ambridge, UK: IUCN

Jehle G.A., Reny P.J. (2012)dvanced microeconomic theory; Third EditidPearson Education
Limited: Prentice Hall Financial Times

Kreps, D. (1990). Corporate Culture and Economieori. In Perspectives on Positive Political
Economyed. James E. Alt and Kenneth Shepsle. Cambrdgetbridge University Press.

Krutilla, J.V., Fisher, A.C. (1975). Valuing longi#r ecological consequences and irreversibilities. |
Peskin, H.M., Seskin, E.P. (edSpst benefit analysis and water pollution polié/ashington,
D.C: The Urban Institute: 271-290

Krutilla, J.V., Fisher, A.C. (1985 he economics of natural environments: Studiekénvaluation of
commodity and amenity resourc&esources for the Future, Washington, DC, Rex3@dp.

Laffont, J.J. and Martimort, D. (200I)he theory of incentives: the principal-agent mo&einceton
University Press, Princeton.

Landell-Mills, N., Porras, I. (20025ilver bullet or fool’s gold? A global review of rkats for forest
environmental services and their impact on the pdandon, UK: International Institute for
Environment and Development (IIED).

Maddala, G.S. (1983)Limited dependent and qualitative variables in ewoatrics Econometric
Society Monograph,3ambridge University Press, Cambridge; 208p.

Maler, K.-G. (1995)Economic Growth and the Environmeht: Perrings, C.A., Méler, K.-G., Folke,
C., Holling, C.S., Jansson, B.-O., (Ed.), Biodiwgrd.oss: Economic and Ecological Issues.
Cambridge University Press, Cambridge, pp. 213-224.

Markandya, A., Harou, P., Bellu, L.G., Cistulli, Y2002).Environmental economics for sustainable
growth. A handbook for practitionerEdward Elgar Publishing.

Mitchell, R., Carson, R. (1989)Jsing surveys to value publics goods: the contihgetuation
method. Resources for the future, Washington, DC.
https://books.google.cm/books?hl=en&Ir=&id=1R75c MBEOC&oi=fnd&pg=PR15&dg=rt+carson&ots=74
Qk4dZedp&sig=g0Q77uQihhLLRKOdT- wVkvWhUo&redir esgtv=onepage&g=rt%20carson&f=false

Njomgang, C. (2009)Economie des Ressources Naturelles et de I'Enw@rment. Harmattan
Cameroun.

North, D.C. (1990).Institutions, institutional change and economic fpanance Cambridge
University Press, Cambridge.

OECD. (1994).La contribution des aménités au développemeardl.r Ed. Ocde, Paris, 99 p.
OECD. (2001)Multifonctionnalité - Elaboration d'un cadre dgtique. Ed. Ocde, Paris, 177 p.

Ohler, F. M. J., Rimal, B. K., Warren, P. (ed2D(0). Participatory and Integrated Watershed
Management in NepalA Resource Book for District Soil Conservationfi€drs. Kathmandu:
FAO, GCP, INT/542/ITA. Pp 25-28.

Ostrom, E. (1990)Governing the commons. The evolution of institidor collective action
Cambridge University Press, Cambridge, 280p.

Pagiola S., Platais G. (2007payments for Environmental Services: From TheoryPtactice
Washington, World Bank.

Pagiola, S., Bishop, J., Landell-Mills, N. (edsP@2). Selling Forest Environmental Services: Market
based Mechanisms for Conservation and Developraamthscan, London

Panayotou, T. (1994)Economic instruments for environmental managemeamd 8ustainable
developmentUNEP, Environment and Economics Unit.

227




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Pearce D.W., Turner K.R. (1990Economics of Natural Resources and the Environment.
New York, Harvester Wheatsheaf

Pearce, D., Moran, D. (1994)he economic value of biodiversity association with the biodiversity
programme of IUCN-the World Conservation Union, NJ(Earthscan Publications Ltd, London,
104p.

Pearce, D.W., Barbier, E.B. (200Blueprint for a Sustainable Econontyarthscan, London.

Pearce, D.W., Barett, S., Markandya, A., BarbieB.ETurner, K., and Swanson, T. (199)ueprint
II: Greening the world economizondon: Earthscan.

Pearce, D.W., Markandya, A., Barbier, E.B. (198)eprint a green economigarthscan, London,
192p.
https://books.google.cm/books?id=jMTupDDeWZ8C&pg RAsource=gbs toc r&cad=4#v=on
epage&g&f=false

Perman, R., Ma, Y., McGilvray, J., Common, M. (2ROBlatural resource and environmental
economicsThird edition Pearrson Education Limited

Pigou, A. C., (1920).The Economics of Welfareondon: Macmillan and Co.
Pigou, A.C. (1932)The economics of welfard" ed. London: Macmillan.

Polasky, S. (2011). Valuing nature: Economics, estesn services, and decision-making.
Measuring Nature's Balance She@&atalyzing a community of practice that integratedure’s
true value into workable solutions to achieve covestion outcomesEcosystem services seminar
series; Gordon and Betty Moore Foundation.

Pretty, J., Shah, P. (2000). Soil and Water Corrdienv. A Brief History of Coercion and Control. In:
F. Hinchcliffe, F., Thompson, J., Pretty, J.N.,Quijt, I., Shah, P. (eds.Fertile ground: The
impact of participatory watershed managemdmndon: Intermediate Technology Publications,
ppl-12.

Revenga, C., Murray, S., Abramovitz, J., Hammori®98). Watersheds of the World: Ecological
value and vulnerabilityWorld Resources Institute and Worldwatch Insgifutvashington, D.C,
197p.

Salzman, J. and Thompson, B.J. 200Concepts and Insights in Environmental Lag2nd ed.
Foundation Press. Eagan, Minnesota.

Salzman, J.,, Thompson, BJ. (2010).Environmental Law and Policy 4th
https://books.google.cm/books?id=A4XaCgAAQBAJ&psmt=frontcover&dg=environmental+L
aw+and+Policy&hl=en&sa=X&redir esc=y#v=onepage&qg#esnmental%20Law%20and%20P

olicy&f=false

Schumacher, E.F (1973pmall is beautiful: Economics as if people matte8tbnd and Briggs,
London 288pp

Stern, N. (2006)Stern review of the economics of climate char@ambridge University Press,
Cambridge

Tietenberg, T. (2006). Environmental and Natural Resource Economigt) edition. Addison-
Wesley, Boston.

Van Noordwijik, M., Agus, F., Verbist, B., HairiaK, &Tomich, T. (2007) Watershed management.
In Farming with nature: the science and practice emfoagriculture (eds S.J. Scherr & J.A.
NcNeely). Washington, DC: Island Press.

Williamson, O. E. (1996)The Mechanisms of Governan®ew York: Oxford University Press.

228



Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Journal Articles

Adamowicz, W. (2004). “What's it worth? An examirmat of historical trends and future directions in
Environmental valuation’Aust. J. Agric. Resour. Eco#8(3), 419-443.

Adamowicz, W., Louviere, J., Williams, M. (1994)C6mbining revealed and stated preference
methods for valuing environmental amenitiesfournal of Environmental Economics and
Managemen26, 271-292.

Adamowicz, W., Boxall, P., William, M. and Louvierd. (1998). “Stated preference approach for
measuring passive use values: Choice experimentamihgence valuation’Amer. J. AgrEco.
80: 64-75.

Adesina, A.A., Mbila, D., Nkamleu, G.B., & Endamara. (2000). “Econometric analysis of the
determinants of adoption of alley farming by farmar the forest zone of South West Cameroon”.
Agriculture, Ecosystems and Environmeift, 255-265

Ajayi, O. C., Jack, B. K., Leimona, B. (2012). “Aian Design for the Private Provision of Public
Goods in Developing Countries: Lessons from Paymémt Environmental Services in Malawi
and Indonesia™World Developmeng0, 1213-1223.

Akerlof, G.A. (1970). “The market for lemons: qug)i uncertainty and the market
mechanism”Quarterly Journal of Economic84, 488-500.

Alam, K. (2006). “Valuing the environment in devping countries: Problems and potentialasia
Pacific Journal on environment and Development1B3,

Alberini, A. (1995). “Willingness to pay models discrete choice contingent valuation surveydnd
Economics7/1:83-95;

Alemagi, D., Duguma, L., Minang, P.A., Nkeumoe, Feudjio, M., Tchoundjeu, Z. (2014).
“Intensification of cocoa agroforestry systems adfRBDD+ strategy in Cameroon: hurdles,
motivations, and challenges”.International Journal of Agricultural Sustainabifit
http://dx.doi.org/10.1080/14735903.2014.940705

Alix-Garcia J, Wolff H. (2014). “Payment for ecosgs services from forests’Annu. Rev.
Resour. Ecorg

Amaya, M.A., Gerard, K. and Ryan, M. (eds) (200®8)sing discrete choice experiments to value
health and health careSpringer,p 13-46.

Amigues, J.P., Boulatoff, C., Desaigues, B., GauthC., Keith, J.E. (2002). “The benefits and costs
of riparian analysis habitat preservation: a wgjhess to accept/willingness to pay contingent
valuation approach’Ecological Economic#43, 17-31;

Angelsen, A. (2010). “Policies for reduced defamtish and their impact on agricultural production”
Proceedings of the National Academy of Scied€5%46): 19627-19632.

Appiah, M. (2001). “Co-partnership in forest managat: The Gwira-Banso Joint Forest
Management Project in Ghan&nvironment Development and Sustainabibig), 343—360

Asafu-Adjaye, J., Brown, R., Straton, A. (2005).1"@easuring wealth: a case study on the state of
gueensland”Journal of Environmental Managemer (2005) 145-155.

Asche, F. (2011). “Green growth and aquaculturedpetion and trade”. Contribution to OECD
synthesis report on green growth.

Ayuk, E.T. (1997). “Adoption of agroforestry: Thease of live hedges in the Central plateau of
Burkina Faso”Agroforestry System$§4,189-206.

Aznar, O. & Perriet-Cornet, P. (2003). « Les sasienvironnementaux dans les espaces ruraux : une
approche par I'économie des serviceEeonomie ruraleN° 273-274, pp 153-168.

229




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Babcock, B.A., Lakshminarayan, P.G., Wu, J., Zitben, D. (1997). “Targeting tools for the
purchase of environmental amenitielsdnd Economicd3(3), 325-339.

Barbier, E., Tesfaw, A., (2013). “Tenure constraianhd carbon forestry in Africa’American Journal
of Agriculture Economic95(4): 964-975;

Barbier, E.B. (1994). “Valuing environmental furwts: Tropical Wetlands'Land Economic4.0(2):
155-173.

Barbier. (2011). “The policy challenges for greeom@my and sustainable economic development”.
Natural Resources Foru®b (2011) 233-245

Bateman, 1.J., Diamand, E., Langford, I.H., Jon&s(1996). “Household willingness to pay and
Farmers’ willingness to accept compensation foaldisthing a recreational woodlandlournal of
Environmental Planning and Manageme®® (1), 21+43.

Bennett, M. T. (2008). “China'’s sloping land corsi@n program: Institutional innovation or business
as usual?”Ecological Economics5(4): 699-711.

Berkes, F., Feeny, D., McCay, B., and Acheson, .J1989). “The benefits of the commonslature
340: 91-93.

Bessie, S., Beyene, F., Hundie, B., Goshu, G., ddsha, Y. (2014). “Local Communities’
Perceptions of Bamboo Deforestation in Benishar@umuz Region, Ethiopia”. Journal of
Economics and Sustainable Developnte(i24), 148-162.

Birol, E., Karousakis, K., Koundouri, P. (2006).8idg a choice experiment to account for preference
heterogeneity in wetland attributes: The case oéi@hditida wetland in GreeceEcological
Economics 60, 145-156.

Bishop, R., Heberlein, T. (1979). “Measuring théuea of extra-market goods: Are indirect measured
biased?’American journal of agricultural economios1 926-930.

Brauman, K.A. (2015). “Hydrologic ecosystem sersicknking ecohydrologic processes to human
well-being in water research and watershed manag&nmfnnu. Rev. Environ. Resol82: 67-98
WIREs Water 2015.d0i:10.1002/wat2.1081.

Brooks, K. N., Gregersen., H. M., Berglund., E.aRd Tayaa., M. (1982). "Economic Evaluation of
Watershed Projects an Over-view Methodology and lidafion." Water Resources Bulletin
18(2):245-50.

Buckley, C., Hynes, S., Mechan, S. (2012). “Supgdlgn ecosystem service — Farmers’ willingness to
adopt riparian buffer zones in agricultural catchte& Environmental Science & Policg4, 101-
109;

Buckley, C., Van Rensburg, T.M., Doherty, E. (200%alking in the Irish countryside: landowner
preferences and attitudes to improved public ageesssion”. Journal of Environmental Planning
and Managemenb2, 1053-1070.

Bulte, E., Gerking, S., list, J.A., de Zeeuw, A0@3). “The effect of varying the causes of
environmental problems on stated values: Eviderma & field study”Journal of environmental
economics and managemef®, 330-342.

Bulte, E.H., Lipper, L., Stringer, R., Zilberman, [2008). “Payments for ecosystem services and
poverty reduction: concepts, issues, and empipeedpectives’Environ. Dev. Econl3, 245-254.

Carlsson, F., Frykblom, P., Liljenstolpe, C. (2Q08pluing wetland attributes: an application of
choice experiment&cological Economicd7, 95-103.

Carlsson, F., Martinsson, P. (2001). “Do hypotlatand actual marginal willingness to pay differ in
choice experimentsd. Environ. Econ. Managdl, 179-192

230



Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Carson, R.T., Flores, N.E., Meade, N.F. (2001).r@went valuation: controversies and evidence”.
Environmental and Resource Economik$;, 173-210.

Carson, R.T., Louviere, J.J., Anderson, D.A., Agalfl., Bunch, D.S., Hensher, D.A., Johnson, R.M.,
Kuhfeld, W.F., Steinberg, D., Timmermans, H., WjleyB. (1994). “Experimental analysis of
choice”.Marketing Letter$(4), 351-368.

Chen, X., Vifa, A., Shortridge, A., An, L., Liu,, Xt al. (2014). “Assessing the effectiveness of
payments for ecosystem services: an agent-basectlimpdapproach”.Ecology and Society
19(1),7.

Chifamba., E. (2011). “Integrated watershed managénior minimizing land degradation and
enhancing livelihoods of resource poor farmers:a&ecof Pungwe river watershed, Zimbabwe”.
Journal of sustainable development in Affiv@lume 13, No.8, 2011.

Ciriacy-Wantrup S.V., Bishop R.C. (1975). “Commorrogerty as a concept in natural
resources policy’Natural resource Journall5: 713-727

Ciriacy-Wantrup, S.V. (1947). “Capital returns rfrosoil conservation practicesJournal Farm
Economic29:1181-96.

Coase, R.H. (1960). “The problem of social cod¢urnal of Law and Economi&s 1-44

Corbera, E., Kosoy, N., Martinez-Tuna, M. (2007Equity implications of marketing ecosystem
services in protected areas and rural communitiese studies from MesoAmericaGlobal
Environmental Chang#&7, 365—-380.

Costanza, R., Arge, R., Groot, R. De, FarberkG#asso, M., Hannon, B., Limburg, K., Naeem, S.,
Neill, R. V. O., Paruelo, J., Raskin, R. G., 8okk, P. (1997). “The value of the world’s
ecosystem services and natural capifdfiture 387. pp 253—-260.

Costanza, R., Daly, H.E. (1992). “Natural capitaldasustainable developmentConservation
Biology, 6(1): 37-46.

Coursey, Don L.; Hovis, John J. and Schulze, Willia. (1987). "The Disparity between Willingness
to Accept and Willingness to Pay Measures of Val@uarterly Journal of Economics 102(3),
679-90.

Daily, G., Alexander, S., Ehrlich, P., Gouldd.., Lubchenco, J., Matson, P., Mooney, H.
Postel, S., Schneider, D.T., Woodwell, G. M. (199Ecosystem services: benefits supplied to
human societies by natural ecosystems”. IssuEsatogy.18p.

Dasgupta, P. (2008). “Nature in Economidsiwvironmental and Resource Economic&B9 1-7.

De Groot, R., Wilson, M., Boumans, R. (2002). “Aotyogy for the description, classification and
valuation of Ecosystem Functions, Goods and SesVige. 393-408). In: "The Dynamics and
Value of Ecosystem Services: Integrating Economit Bcological Perspectives”. Special issue of
Ecological Economicd1l (3), 367-567.

De Groot, R.S. (1987). “Environmental functionsaagnifying concept for ecology and economics”.
The Environmentalist (2), 105-109;

Delvaux, L., Henry de Frahan, Dupraz, P., Vermerddh (1999). « Adoption d'une MAE et
consentement a recevoir des agriculteurs en régatione ». In-Economie rurale249, 71-81.

Demsetz H., (1967). “Toward a Theory of Propertygl®s”. American Economic Review
57(2): 347-359

DeShazo, J.R., Femo, G. (2002). “Designing choéte ®r stated preference methods: The effects of
complexity on choice consistencyJournal of Environmental Economics and Managem&ht
123-143.

231




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Dixon, J. (1997). “Analysis and management of waiteds”. In :Dasgupta, P., Goran-Maler, K. (eds),
The Environment and Emerging Development Issies.|.Clarendron Press, Oxford, pp.371-398.

Dobbs, T.L., Pretty, J. (2008). “Case study of -agwironmental payments: the United
Kingdom”. Ecological Economic§65, 765-775.

Dobbs,T., Pretty, J.N., (2004). “Agri-environmenttewardship schemes and Multifunctionality”.
Review of Agricultural Economi&s§(2), 220— 237

Dupraz, P., Vermersch, D., Henry de Frahan, B. &&sx, L. (2002). “The environmental supply of
farm households. A flexible willingness to accepbdal”. Netherlands, Kluwer Academic
PublishersEnvironmental and Resource Economizs; 171-189.

Ekins, P., Simon, S., Deutsch, L., Folke, C., dedgrR. (2003). “Framework for the practical
application of the concept of critical natural d¢apiand strong sustainability”’Ecological
Economicst4,165-185.

Engel, S., Pagiola, S., Wunder, S, (2008). “Desigritayments for Environmental Services in Theory
and Practice: An overview of the issudstological Economic85: 663-674, Elsevier.

Engel, S., Palmer, C., (2008). “Payments for emvitental services as an alternative to logging under
weak property rights: the case of Indonesi&ological Economic65, 799-809.

Eom, Y.S., Larson, D. (2006). “Valuing householddifrom willingness to spend time and money for
environmental quality”’Reviews of Economics of the Householl205-227

Farber, S., Griner, B. (2000). “Valuing watersheaghlgy improvements using conjoint analysis”.
Ecological Economic84, 63-76.

Farrier, D. (1995). “Conserving Biodiversity on Wwie Land: Incentives for Management or
Compensation for Lost Expectations?” Harvard Envinental. Law Review 19:303

Feeny, D., Berkes, F., McCay, B., Acheson, J. (1990he tragedy of the commons: twenty-two
years later’Human Ecologyl 8 (1), 1-19;

Ferraro, P. and Simpson, D. (2002). “The cost-éiffeness of conservation paymentd’and
Economics78(3): 339-353.

Ferraro, P. J. (2011). “The future of paymentsdovironmental servicesConservation Biolog®5
(6), 1134-1138.

Ferraro, P. J., S. K. Pattanayak. (2006). “Money rfothing? A call for empirical evaluation of
biodiversity conservation investment®1L.OS Biology4:105-109.

Ferraro, P., Kiss, A. (2002). “Ecology: Direct pagmis to conserve biodiversityScience298, 1718-
1719.

Ferraro, P.J. (2008). “Asymmetric information ar@hitact design for payments for environmental
services” Ecological Economic§5, 810-821.

Ferrini, S., Scarpa, R. (2007). “Designs with aprinformation for non-market valuation with cheic
experiments: a Monte Carlo studyJournal of Environmental Economics and Managenit
342 — 363.

Fisher, B., Kulindwa, K., Mwanyoka, I., Turner, R., & Burgess, N. D. (2010). “Common pool
resource management and PES: Lessons and corssfi@invater PES in TanzaniaEcological
Economics69: 1253-1261.

Fisher, B., Turner, R.K., Morling, P. (2009). “Deifig and classifying ecosystem services for degisio
making”. Ecological Economic§8, 643-653

Fraser, R. (2002). “Moral hazard and risk managenteragri-environmental policy”Journal of
Agricultural Economic$3 (3), 475-487.

232




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Georgescu-Roegen, N., 1975. “Energy and economithshySouthern Economic Journdll (3),
347-381.

German, L.A., Keeler, A. (2010). “Hybrid institutie: Applications of common property theory
beyond discrete property regimebiternational Journal of the Commodg1), 571-596

Gdmez-Baggethun, E., De Groot, R., Lomas, P.L., &nhMs, C. (2009). “Analysis The history of
ecosystem services in economic theory and pradtican early notions to markets and payment
schemes”Ecological ECONOMICEXX @ XXX—XXX

Gopal, S. (2016). “A conceptual framework for enmimental flows assessment based on ecosystem
services and their economic valuatioBtosystem Serviced, 53-58

Gordon, H.S. (1954). “The economic theory of a camnproperty resource’dournal of Political
Economy 62: 124-142

Gowdy, J.M. (2000). “Terms and concepts in ecolalgazonomics”Wildlife Society Bulletir28 (1),
26-33;

Green, P.E. (1974). “On the Design of Choice Expents Involving Multifactor Alternatives”.
Journal of Consumer Researth61-68.

Grolleau, G., McCann, L.M.J. (2012). “Designing emhed programs to pay farmers for water
quality services: Case studies of Munich and Newk\&ity”. Ecological Economic$6, 87-94.

Grossman, G. M., and Krueger, A. B. (1995). “Ecoimogrowth and the environmentQuarterly
Journal of Economigsl10, 353-377

Hanemann, M. (1984). “Welfare evaluations in cogeint valuation experiments with discrete
response”American Journal of Agricultural Economié$, 332-341.

Hanemann, M. (1989). “Welfare evaluations in cogeint valuation experiments with discrete
response data: replyAm. J. Agric. Econonv4 (4), 1057-1061.

Hanemann, W.M. (1991). “Willingness to Pay and Wghess to Accept: How much can they differ”.
American Economic Revieiil, 635-647.

Hanley, N., MacMillan, D., Wright, R., et al. (1998“Contingent valuation versus choice
experiments: estimating the benefits of environ@gnisensitive area in ScotlandJAgricEcon
49:1-15.

Hanley, N., Mourato, S. and Wright, R.E. (2001).htlite modeling approaches: A superior
alternative for environmental valuation®urnal of Economic Surveys: 435-462.

Hanley, N., Wright, R.E., Adamowicz, V. (1998). ‘ldg choice experiments to value the
environment! Environ. Res. Ecoril (3-4), 413-428.

Hardin G. (1968). “The tragedy of the commorts€ience162: 1243-1248
Hardner, J. and R. Rice. (2002). “Rethinking greemsumerism”Scientific AmericaiMay: 89-95.

Hart, R. (2005). “Combating moral hazard in agnvesnmental schemes: a multiple-agent approach”.
European Review of Agricultural Economi&2 (1), 75-91.

Hartwick, J. (1977). “Intergenerational equity ahe investing of rents from exhaustible resources”.
American Economic Revied, 972-974.

Heal, G., Daily, G. C., Ehrlich, P. R., Salzman,Bbggs, C., Hellman, J., Hughes, J., Kremen, C.,
Ricketts, T. (2001). “Protecting natural capitaloingh ecosystem service districtsStanford
Environmental Law Journal 20:333-364.

Hector, A., et al.,, (2007). “Biodiversity and ecss®m functioning: reconciling the results of
experimental and observational studidslinctional Ecology1, 998-1002;

233



Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Heltberg R. (2002). “Property rights and naturalsowrce management in developing
countries”.Journal of Economics Survewsol. 16 (2)

Hensher, D. (1994). “Stated preferences analysisTi@vel choices. The state of practices”.
Transportation21, 107-133.

Hensher, D.A. (2010). “Hypothetical bias, choicg@enments and willingness to payl'tansportation
Researchpart B, 44, pp 735-744.

Hynes, S., Tinch, D., Hanley, N. (2013). “Valuingigrovements to coastal waters using choice
experiments: An application to revisions of the Bathing Waters Directive'Marine Policy40,
137-144.

Jack, B.K., Kousky, C., Sims, K.R.E. (2008). “Desiyy payments for ecosystem services:
lessons from previous experience with incentivesedanechanismsPNAS105, 9465-9470.

Johnson, D.B. (1973). “Meade, bees, and exteresllitlournal of Law and Economids$ (1), 35-52.

Johnson, N. L., Ravnborg, H. M., Westermann O.b&rK. (2001). “User Participation in Watershed
Management and ResearcWater Policy 3:507-520.

Jose, S. (2009). “Agroforestry for ecosystem sewiand environmental benefits: an overview”.
Agroforest Sys{r6:1-10;

Kahneman, D., Tversky, A. (1979). “Prospect theoAn analysis of decisions under risk”.
Econometrica47, 263-291.

Kanninen, B. (1993). “Optimal experimental desigor fdouble-bounded dichotomous choice
contingent valuation”Land Economic§9, 138-146.

Kanninen, B.J. (1995). “Bias in discrete responsstingent valuation” Journal of Environmental
Economics and Managemez®, 114-125.

Karsenty, A. (2008). “The architecture of proposeR&DD schemes after Bali: Facing critical
choices”.International Forestry ReviedO (3): 443-457.

Karsenty Alain et al.(2010). « Paiements pour $esviEnvironnementaux et Biodiversité dans les
Pays du Sud : Le salut par la « déforestation @vité. Armand Colih Revue Tiers Mond2010/2
- n° 202 pages 57 a 74, ISSN 1293-888&://www.cairn.info/revue-tiers-monde-2010-2-page
57.htm

Kerr, J. (2007). “Watershed management: Lessons frommon property theory’International
Journal of the Commoris(1), 89-109

Kindermann, G., Obersteiner, M., Sohngen, B., Sa&hd., Andrasko, K., Rametsteiner, E.et al.
(2008). “Global cost estimates of reducing carbonissions through avoided reforestation”.
Proceedings of the National Academy of Scied€8430): 10302-10307.

King, R.T. (1966). “Wildlife and man™Y Conservationis20 (6), 8-11;

Kleijn, D., Sutherland, W.J. (2003). “How effectivare European agri-environment schemes in
conserving and promoting biodiversityPurnal of Applied Ecology 40, 947-969.

Kogan, M. (1998). “Integrated pest management: ohistl perspectives and contemporary
developments”’Annu. Rev. EntomoM3, 243-70.

Kometa, S.S., Ebot, M.A.T. (2012). “Watershed ddgtimn in the Bamendjin area of the north west
region of Cameroon and ist implication for develgwmti. Journal of sustainable development;
Vol. 5, No. 9; 2012http://dx.doi.org/10.5539/jsd.v5n9p75

Kosoy, N., Corbera, E., Brown, K. (2008). “Partiifion in payments for ecosystem services: case
studies from the Lacandon rainforest, MexidB&oforum, 39, 2073-2083;

234



Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Kosoy, N., Corbera, E. (2010). “Payments for ectsysservices as commodity fetishisniEcol.
Econ 69, 1228-1236.

Kosoy, N., Marinez-Tuna M., Muradian, R., Manez Alier, J. (2007). “Paymentof environmental
services in watersheds: insights from a comparativdy of three cases in Central Ameridatol.
Econ 61 (2-3), 446-455.

Krinsky, I., Robb, A. (1986). “On approximating tiseatistical properties of elasticitiedReview of
Economics and Statistié8, 715-719.

Krutilla, J.V. (1967). “Conservation reconsideredin. Econ. Re\b7. 777-789.

Kuhfeld, W.F., Tobias, R.D., Garratt M. (1994). figfent experimental design with marketing
research applications]. Marketing Res31, 545-557.

Lancater, K. (1966). “A new approach to consumepotit”. Journal of Political Economicg4, 217-
231.

Laurans, Y., Leménager, T., Aoubid, S. (2011). 8 paiements pour services environnementaux. De
la théorie a la mise en ceuvre, quelles perspectigas les pays en développement»savoir
07. AFD.

Legrand, T., Froger, G., Le Coq, J.F. (2013). ‘itnsibnal performance of payments for
environmental services: an analysis of the CostarRprogram”For. Policy Econ37, 115-123.

Lin, H. and Nakamura, M. (2012). “Payments for wsited services: Directing incentives for
improving Lake Basin governancd’akes & ReservoirdResearch and Managemeiit: 191-206

Locatelli, B., Rojas, V., Salinas, Z. (2007). “Ingp& of payments for environmental services on local
development in northern Costa Rica: a fuzzy muiteda analysis”Forest Policy and Economics
in press.

Loomis, J., Kent, P., Strange, L., Fausch, K., CoyvA. (2000). “Measuring the total economic value
of restoring ecosystem services in an impairedr rhasin: results from a contingent valuation
survey”.Ecological Economic83, 103-117.

Louviere, J., Hensher, D. (1982). “On the desigd analysis of simulated choice or allocation
experiments in travel choice modelin@tansportation Research Reco@&P0, 11-17.

Louviere, J., Woodworth, G. (1983). “Design andlgsia of simulated consumer choice or allocation
experiments: An approach based on aggregate data'hal of Marketing ResearcRB0, 350-367.

Louviere, J.J. (1988). “Conjoint Analysis Modelirgf Stated Preferences: a review of theory,
methods, recent developments and external validitytirnal of Transport Economics and Pglic
10, 93-119.

Louviere, J.J., Flynn, T.N. and Carson, R.T. (200Djscrete choice experiments are not conjoint
analysis”.Journal of Choice Modellingyolume 3 (3), pp 57-72.

Louviere, J.J., Woodworth, G. (1983). “Designs gsial of simulated consumer choice or allocation
experiments: an approach based on aggregate dhtslarketing Res20, 350-367

Lubell, M. (2000). “Cognitive Conflict and ConsessBuilding in the National Estuary Program”.
American Behavioral Scientigé: 629-648.

Lubell, M., Schneider, M., Scholz, J., Mete, M. @20. “Watershed partnerships and the emergency of
collective action institutions’American Journal of Political Sciencé6 (1): 148-163.

Marre, J.B., Brander, L., Thebaud, O., Boncoeyr?dscoe, S., Coglan, L., Pascal, N. (2015). “Non-
market use and non-use values for preserving ersyservices over time: A choice experiment
application to coral reef ecosystems in New Calefo®cean & Coastal Managemeh®5, 1-14;

McFadden, D. (1974). “Conditional logit analysis aialitative choice behavior”. In: Zaremba P.
(Ed.),Frontiers in EconometrigsAcademic Press, New York; chapter 4, pp. 105-142.

235




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Meade, J.E. (1952). “External economies and diseoigs in a competitive situationEconomic
Journal 62 (245), 54-69.

Meijerink, G. (2008). “The role of measurement pgeols and monitoring in PES schemes”. In Rob,
B.D. and Arjan, R. (edsBconomics of Poverty, Environmental and Naturaldeese Use61-85.
Springer.

Melachio, A., Donfouet, H.P.P., Fondo, S. (201Thé economic valuation of improved urban parks:
A case study of Warda ParkJournal of Sustainable Developmexibl 4, N°1.

Méral, P. (2012). « Le concept de service écosyfemen économie : origine et tendances récentes ».
Nature Sciences Sociéte@®(1): 3-15.

Muradian, R., Corbera, E., Pascual, U., Kosoy, May, P.H. (2010). “Reconciling Theory and
Practice: An Alternative Conceptual Framework farddrstanding Payments for Environmental
Services”.Ecological Economic§9, 1202-1208

Muradian, R., Corbera, E., Unai, P., Kosoy, N., MRy(2009). “Reconciling theory and practice: an
alternative conceptual framework for understandjpmyments for environmental services”.
Ecological Economics9 (6), 1202-1208

Naidoo, R., Adamowicz, W.L. (2006). “Modeling oppamity costs of conservation in transitional
landscapes’Conservation Biolog0 (2), 490-500.

Ngo Nonga, F. (2015). “Are payments for environnaéservices (PES) an opportunity for relieving
countries of the Congo Basin from Poverty@urnal of Sustainable Development in Africa (3),
2011. ISSN: 1520-5509.

Niesten, E., Rice, R. (2004). « Gestion durablefdeits and incitations directes a la conservatien
la biodiversité »Revue Tiers Mondd.77, 129-162.

Nordhaus, W.D. (2007). “To tax or not to tax: Altative approaches to slowing global warming”.
Review of Environmental Economics and Poli¢l): 26—44.

O’Garra, T. (2009). “Bequest values for marine teses: How important for indigenous communities
in less-developed economie€ivironmental and Resource Economie$, 179-202.

OECD (2009). “Developments in Agri-environmental liies in OECD Countries”. OECD
Agriculture & Food 6:66.

Ostrom E. (1986). “An agenda for the study of tugidbns”. Public choice 48: 3-25

Ostrom, E. (1998). “A Behavioral Approach to thetiBaal Choice Theory of Collective Action”.
American Political Science Revi®&: 1-22.

Ozanne, A., Hogan, T. and Colman, D. (2001). “Mohalzard, risk aversion and compliance
monitoring in agri-environmental policy’'European Review of Agricultural Economig8 (3),
329-348.

Pattanayak, S. (2004). “Valuing watershed servi€&mcepts and empirics from Southeast Asia”.
Agriculture, Ecosystems and Environma@d: 171-184.

Perrings, C., Folke, C., Maler, K.G. (1992). “Theolwgy and economics of biodiversity loss:
the research agenda&mbio21, 201-211.

Peterson, J., Smith, C., Leatherman, J., Hendribks,FOX, A., (2014). “Transaction Costs in
Payment for Environmental Service Contract&merican Journal of Agricultural Economics
Advance Access published September 2, 2014

Platteau J.P. (1992). “Formalization and privattrat of land rights in sub-Saharan Africa:
A critique of current orthodoxies and structuraljustiment programmes’London school of
EconomicsDEP n°34

236




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Postel, S.L., Thompson, B.H. (2005). “Watershedqution: Capturing the benefits of nature’s water
supply services"Natural Resources Foru29: 98-108.

PRESA. 2009http://presa.worldagroforestry.org/

Pretty, J., Toulmin. C., & Williams, S. (2011). “Sainable intensification in African agriculture”
InternationalJournal of Agricultural Sustainability 9:1,5-24
http://dx.doi.org/10.3763/ijas.2010.0583

Robertson, P.G., Swinton, S.M. (2005). “Reconcilegricultural productivity and environmental
integrity: A grand challenge for agriculture. Frien$ in ecology and the Envionment”. Vol.3,No.1,
Visions for an Ecologically Sustainable Futupp. 38-46.

Ruhl, B.Y, Salzman, A. (2007). “The Effects of Wattl Mitigation Banking on PeopleNational
Wetlands Newsletté8 (2); The Environmental Law Institute.

Saharkar, U.R., Kulkarni, D.D., Pore, A.A. (201%)licro & Macro watershed management using
remote sensing and GIS Software for Talegaon Da#hddternational Journal of Engineering
and Innovation Technology (9).

Salzman, J. (1997). “Valuing Ecosystem ServicesblégyLaw Quarterly 887-898

Salzman, J., Ruhl, J.B. (2001). “Currencies and @wmmmodification of Environmental Law”.
Stanford Law Review 53:607.

Scarpa, R., Willis, K.G., Acutt, M. (2007). “Valunexternalities from water supply: Status quo,
choice complexity and individual random effects panel kernel logit analysis of choice
experiments.Journal of Environmental Planning and Managem&di4), 449-466.

Scherr, S.J., & McNeely, J.A. (2008). “Biodiversitpnservation and agricultural sustainability:
towards a new paradigm of ‘ecoagriculture’ landss&Phil. Trans. R. Soc. B63, 477-464

Schroth, G., Harvey, C.A. (2007). “Biodiversity c@mvation in cocoa production landscapes: an
overview”. Biodivers Consent6:2237-2244.

Scott, A. D. (1955). “The fishery: The objectivessole ownership”Journal of Political Economg3:
116-124.

Shapiro, C. and Stiglitz, J.E. (1984). “Equilibriumemployment as a worker discipline devicEie
American Economic Reviem (3), 433-444.

Sheriff, F.R. (2012). “Aquaforestry and duck intagon in Tamil Nadu, India’Journal of Life
Sciences$, 817-825

Shrogen, J.F., Shin, S.Y., Hayes, D.J., KliebensteB. (1994). “Resolving differences in willingise
to pay and willingness to accepEconomics Publicatioripwa State University.

Solow, R. (1989). “On the Intergenerational Allooatof Natural ResourcesScandinavian Journal
of Economicsiolume 88, no. 1, pp. 141-149.

Solow, R.M. (1986). “On the intergenerational afition of natural resources’Scandinavian
Journal of Economic88, 141-149.

Sonwa, D., Nkongmeneck, B.A., Weise, S.F., Tchaiat, Adesina, A.A., & Janssens, M.J.J. (2007).
“Diversity of plants in Cocoa agorforests in thentid forest zone of Southern Cameroon”.
Biodiversity and Conservatioi0.1007/s10531-007-9187-14

Spence, M. (1973). “Job market signalinQuarterly Journal of Economic87, 358-365.

Stern, D. (1997). “The Capital Theory Approach wstainability: A critical appraisal’Journal of
Economic Issuegol XXXI No.1.

Sullivian, C.A., Meigh, J.R., Giacomello, A.M., Fed T., Lawrence, P., Samad, M., Mlote, S.,
Hutton, C., Allan, J.A., Schulze, R.E., Dlamini JDM., Cosgrove, W., DelliPriscoli, J., Gleick, P.,

237




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Smout, I., Cobbing, J., Calow, R., Hunt, C., Huss&., Acreman, M.C., King, J., Malomo, S.,
Tate, E.L., O'Regan, D., Milner, S., and Steyl(2003). “The water poverty index: Development
and application at community scal®atural Resources Forym7: 189-199.

Swinton, S.M., Lupi, F., Robertson, G.P., Hamilto8,K., (2007). “Ecosystem services and
agriculture: Cultivating agricultural ecosystems daverse benefits"Ecological Economicsb4, 2,
245-252.

Tarfasa, S., Brouwerb, R. (2013). “Estimation ok tpbublic benefits of urban water supply
improvements in Ethiopia: A choice experimemtpplied EconomicsA5, 1099-1108.

Thapa, G.B. “Integrated watershed management: Bemicepts and issuesHuman Settlement
Developmentyol Il

Tiwari, K.R., Bajracharya, R.M., Sitaula, B.K. (Z)0“Natural resource and waterhsed management
in South Asia: A comparative evaluation with spkaieferences to Nepal'The Journal of
Agriculture and Environmenfol 9;

Tobin, J. (1958). “Estimation of relationship famited dependent variablesEconometrica26, 24-
36.

Toman, M. (1998). “Why not calculate the value bé tworld’'s ecosystem services and natural
capital?”Ecological Economic25:57—60.

Varian, H.R. (1995). “Coase, competition and conga¢ion”. Japan and the World Econon?yl):
13-27

Vatn, A. (2010). “An institutional analysis of pagmis for environmental servicesEcological
Economics69 (6), 1245-1252.

Vatn, A. and Bromley, D. (1997). “Externalities: rmaarket model failure”.Environmental and
Resource Economi&s 135-151.

Vickrey, W. (1961). “Counter speculation, auctiors)d competitive sealed tendergburnal of
Finance 16(1), 8-37

Weitzman, M. (1974). “Prices vs. quantitieReview of Economic Studiés: 477-491
Westman, W. (1977). “How much are nature’s servieegh?” Sciencel97, 960-964

Wilen, J.E. (2000). “Renewable resource economist policy: what differences have we made?”
Journal of Environmental Economics and Managen3&nt3): 306-327.

Wilson, G.A (1997). “Factors influencing farmer peipation in the environmentally sensitive areas
scheme”J.Environ.Manage 50, 67-93;

Wunder, S. (2006). “Are direct payments for envinemtal services spelling doom for sustainable
forest management in the tropics?” Ecology and Society 11(2):23:
http://www.ecologyandsociety.org/vol11/iss2/art23/

Wunder, S. (2008). “Payments for Environmental ®eiss and the Poor: Concepts and Preliminary
Evidence”.Environmental and Development Economic3, 279-297.

Wunder, S. and Alban, M. (2008). “Decentralized pawts for environmental services: The cases of
Pimampiro and PROFAFOR in Ecuaddgtological Economic85, 685-698.

Winscher, T., Engel, S., Wunder, S. (2008). “Spaaageting of payments for environmental
services: A tool for boosting conservation bengéfiEcological Economics

Yaron G. (2001). “Forest, plantation crops or srsallle alternatives? An economic analysis of
alternative land use options in the Mount Camera@@”.Journal of Environmental Planning and
Managemend4 (1) :85-108.

238




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Zbinden S., Lee D.R., D.R. (2005). “Paying for eamimental services: an analysis of participation in
Costa Rica’'s PSA Progran¥Vorld Developmeri3 (2), 255-272.

Zhang, W., Ricketts, T.M., Kremen, C., Carney, KS&inton, S.M. (2007). “Ecosystem services and
dis-services to agricultureEcological Economicé4, 253-260.

Working Papers, Discussion Paperand Reports

Adamoviwz, W., Louviere, J., Swait, J. (1998a)rdnluction to attribute-based stated choice methods.
NOAA Final Report.

Agbor E.R. (2008). Building Capacity for SustairaBlayment for Environmental Service Schemes
(PES) in Cameroon. Situation Analysis of the Barolkibo Landscape. Yaoundé, WWF CARPO.

Ajonina, G. (2011). Assessing policy and institnabframeworks for Reward Based Approaches for
Watershed and biodiversity management: Current tipes; constraints and prospects in
Cameroon. A Readiness Appraisal Report . Consuytteeport . World Agroforestry Centre

Ajonina, G., Kairo, G.J., Grimsditch, G., Sembrg&s, Chuyong, G., Mibog, D.E., Nyambane, A,
FitzGerald, C. (2014). Carbon pools and multiplenddés of mangroves in Central Africa:
Assessment for REDD+. 72pp.

Alix-Garcia, J., de Janvry, A., Sadoulet, E. (200%he role of risk in targeting payments for
environmental services. University of Montana, Migs.

Alpizar, F., Carlsson, F., Martinsson, P. (20013irld choice experiments for non-market valuation.
Working Papers in Economics N°52, Department ofrieooics Goteborg University.

Ardakaniann., R. and Jaeger., D.( 2012). WaterGmgn Economy: Capacity Development Aspects.
UN-Water Decade Programme on Capacity Developndéi-DPC).

Arriagada, R. and Perrings, C. (2009). Ecosystemvices Economics: Making Payment for
Ecosystem services work. UNEP not formal Publicatidlam, K (2006) ‘Valuing the environment
in developing countries: problems and potentigisia Pacific Journal on

Aylward, B., Echeverria, J., Barbier, E.B. (199kronomic incentives for watershed protection: A
report on an ongoing study of arenal, Costa RicREED Working Paper Series No 3,
international institute for environment and devehgmt, London; Institute for environmental
studies, Amsterdam;

Aznar, O., Jeanneaux, P., Déprés, C., (2009). éedces environnementaux fournis par l'agriculture,
entre logique sectorielle et logique territorialen cadre d’analyse économique. Communication
aux 3es Journées de recherches en sciences sotiiRA/SFER/CIRAD, Montpellier, 9-11
décembre.

Barton, D. N., Faith, D., Rusch, G., GjershaugQJ, Castro, M., Vega, M., Vega, E. (2003).
Spatial prioritisation of environmental service pents for biodiversity protection. Report
SNR4746/2003. NIVA, Oslo.

Bennett, G, Carroll, N., Hamilton, K. (2013). Chiagt New Waters: State of Watershed Payments
2012. Washington, DC: Forest Trends. Available ramli at
http://www.ecosystemmarketplace.com/reports/sowp201

Black, G., Dalton, D.A., Islam, S. and Batteen,(2014). The Coasian framework of the New York
City Watershed Agreement. Biose State UniversitydbrWorks; Economics Faculty Publications
and Presentation.

Bromley, D. W., and Cernea, M. M. (1989). The mamagnt of common property natural resources.
Washington, D.C.: World Bank Discussion Paper Nb. 5

239




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Christie, M., Handley, N. and Hynes, S. (2006). @anng welfare estimates using choice
experiments and contingent behavior methods. ThellRtconomy Research Center Working
Paper Series. Working paper 06-WP-RE-05, pp38.

Delegation of Agriculture Kumba (2002), in NkafuMd,M., (2002). The sustainable management of
Lake Barombi Mbo Forest Reserve; Faculty of So&alences, Department of Geography,
University of Buea.

Dietz, T., Rosa, E.A., York, R. (2009). Environmaiy Efficient Well-Being: Rethinking
Sustainability as the Relationship between Humati-ldéng and Environmental Impacts. Special
Section on Human/Environment Relationships

Douglass, M., Lawrence, P. (1997). Planning Soms&ovation Project through Participation. A guide
Report, ODI, 139. UK: Department for Internationakvelopment, HR, Wallingford Group
Limited.ppl10-11

DSCE (2009). Document de stratégie pour la crocsanl’emploi. République du Cameroun, 167p.

EPAT (1999). Sustainable Development: The Role of atétéhed Management.
http://epat.wisc.edu/.forest/.Sustainable-Develamm&he-Role-of-Watl/.Document-divided-by-
Chapter-with-Search-1/.Sustainable-Development—Rbake-of-Wat1.html

FAO (1997). Trends and status of forest productssamvices, Food Agricultural Organization.

FAO (1999). Recent concepts, knowledge, practices and news gkillparticipatory integrated
watershed management. Trainers’ resource bdokBhatta, B.R., Chalise, S.R., Myint A.K,,
Sharma, P.N.(eds). Watershed Management Training in Asia (Ph#seField Document
N0.17.RAS/161/NET. Rome.

FAO (2010). The state of world fisheries and aqltacet FAO Fisheries and Aquaculture
Department. Food and Agricultural Organizationte United Nations: Rome

FAO, State of Food and Agriculture report (200Rgying farmers for environmental services. FAO
Economic and Social Development Department, Cotpddacument Repository.

FAO, the state of Food and Agriculture.(2007b). Byipg environmental services: farmers’ decision
and policy options.

FAO. (2004). Payment schemes for environmentalicesvin watersheds: regional forum, 9-12,
Arequipa, Peru. FAO, Rome. Land and Water DiscusBiaper No3.

Ferraro, P.J. (2005). Asymmetric information anchtcact design for payments for environmental
services. CIFOR, Bogor.

Forest Trends, The Katoomba and UNEP (20R8yments for Ecosystem Services: Getting Started. A
Primer. 64pp.

Green Synergiy/ WWF (2009). Etude de faisabilitéatieé a la mise en place de programmes de
paiements pour services environnementaux liégeokection des bassins versants au Cameroun et
en Républiqgue Démocratique du Congo.

Gregerson, H., Brooks, K., Dixon, J., Hamilton, (1987). Guidelines for economic appraisals of
watershed management projects. FAO ConservatiodeGl. Rome: FAO.

Grehrke, W. (1997). The soil fertility replenishnhgaroblem from a private sector point of view:
keynote presentation at the workshop held in Nairob

Hart, O. and Holmstrom, B. (1987). Contract The@ymmary of 2016, by The Committee for the
Prize in Economic Sciences in Memory of Alfred Nbb&he Royal Swedish Academy of
Sciences.

Henriques., A. (2011). Understanding of ISO 260@(ractical Appraisal to Social Responsibility;
http//shop.bsigroup.com/BIP2215

240




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Herbert, T., Vonada, R., Jenkins, M., Bayon, R.F&austo, J. (2010). Environmental Funds and
Payments for Ecosystem Services: RedLAC CapaciijdiBg Project for Environmental Funds.
Rio de Janeiro: Latin America and Caribbean NetvadrkEnvironmental Funds (RedLAC).

Hope, R.A., Porras, I.T. and Miranda, M. (2005)n@ayments for environmental services contribute
to poverty reduction? A livelihoods analysis fromneAal Costa Rica. Centre for Land Use and
Water Resources Research (CLUWRR), Newcastle upe.Ty

Hurlin C. (2002). Econométrie des variables qutiigae, chapitre 3. Cours dispensé Université
d’'Orléans, Maitrise d’économétrie.

INS (2013). Les comptes nationaux de 2013. InstMational de la Statistique, République du
Cameroun

Karsenty A., (2011). Paiements pour services enmiementaux et développement. Coupler incitation
a la conservation et investissement. Perspective GIRAD.

Kuepper, G. (2010). A brief overview of the histaand philosophy of organic agriculture. Kerr
Center for Sustainable Agriculture.

Kwayu, E.J, Sallu, S.M., & Paavola, J. (2013). Farmparticipation in the Equitable Payments for
Watershed Services in Morogoro, Tanzania. SustdityaResearch Institute Paper No. 42. Centre
for Climate Change Economics and Policy Workingd?djo. 123.

Kwenti, F.C. (2011). Assessing policy and institndl frame work for reward based approaches to
watershed and biodiversity management: currentipes; constraints and prospects in Cameroon.
Assessing Justice (ACEJ).

Landell-Mill, N. (2002). Marketing forest environmil services: who benefits? I[IED, London.
Gatekeeper Series No.104.

Landell-Mill, N., and Porras, I.T. (2002). Silveultet or fools’ gold? A global review of marketsrfo
forest environmental services and their impacthengoor. IIED, London.

Legesse, A.B. (2015). Determinants of WTPand WTAwitershed management: for linking land
tenure, use and shared prosperity in a PES intéovein the blue NILE BASIN, ETHIOPIA.
Paper prepared for presentation at the “2015 WOBIANK CONFERENCE ON LAND AND
POVERTY” The World Bank - Washington DC, March 238;201.

Lubell, M. (2003). Trust and cooperation in watedhmanagement. Full Research Proposal Russel
Sage Foundation: Initiative on the Study of Trust.

Mayrand K. & Paquin M. (2004). Le paiement pour Eervices environnementaux : Etude et
évaluation des systemes actuels. Montréal, UNISFERA.

Meadows D.H.et al(1972)Halte a la croissance,2rad. fse, Paris, Fayard.

Millennium Ecosystem Assessment (MEA) (2003). Estsyis and Human Well-being. A
Framework for Assessment. Island Press.

Millennium Ecosystem Assessment (MEA). (2005). Bistams and Human Well-being: Synthesis,
Island Press, Washington DC.

MINEE/GWP (Gestion Intégrée des Ressources enBapport). (2009). Etat des lieux du secteur de
I'eau au Cameroun : cadre financier, économigumeial. République du Cameroun-Ministere de
'eau et de I'énergie and Global Water Partnersfameroon-Central Africa, 236p.

MINEE/GWP (Global Water Partnership). (2010). Etuddionale sur le financement du secteur de
I'eau. Rapport Cameroun.

MINEE/GWP-CMR (2009). Etat des lieux du secteur teau du Cameroun : Cadre
socioéconomique et financier.

241




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

MINEE/GWP-CMR (2009). Etat des lieux du secteur Heau du Cameroun : Cadre
Iégislatif, réglementaire, institutionnel et ressmms humaines.

MINEE/GWP-CMR (2009). Etat des lieux du secteut'édau du Cameroun : Connaissances et usages
de ressources en eau.

MINEE/GWP-CMR (2009). Etat des lieux du secteur Heau du Cameroun : eau et
environnement.

MINEP (2008). Fourth National Rapport on biodiversif Cameroon. Ministry of Environment and
Nature Protection. Yaounde-Cameroon

MINEPAT. (2007). Stratégie nationale sur la gestiomable des eaux et des sols dans I'espace agro-
sylvo-pastoral au Cameroun.

MINFOF/CIFOR (2013). Etude de I'importance écononeicet social du secteur forestier et faunique
au Cameroun. Rapport final.

Ministry of the Environment and Nature Protectidite Forest Carbon Partnership Facility (FCPF)
(2008). Readiness Plan Idea Note (R-PIN).

Miranda M., Porras I. T. & Moreno M. L. (2003). TBecial Impacts of Payments for Environmental
Services in Costa Rica: A Quantitative Field Suraegl Analysis of the Virilla Watershed. IIED,
London.

Muller-Lindenlauf, M. (2009). Organic agriculturench carbon sequestration: Possibilities and
constraints for the consideration of organic adtire within carbon accounting systems. Natural
Resources Management and Environment Departmeat &od Agriculture Organization of the
United Nations, Rome.
http://www.fao.org/fileadmin/user_upload/rome20@&s/Organic_Agriculture_and_Carbon_Sequ

estration.pdf

National Research Council (NRC) (1986). Proceedinfgshe conference on common property
resource management, Washington, DC: National Aogderess

Nlom, J.H. & Sonwa, D. (2013). Les services envirementaux: carbone, eau et sol. In « Etude de
'importance economique du secteur forestier ehiiue au Cameroun », in MINFOF & CIFOR
2013.

Odum, E.P., Odum, H.T. (1972). Natural areas asssry components of man’s total environment.
Transactions of the Thirty Seventh North Americaiditfe and Natural resources Conferences,
vol. 37, pp. 178-189;

OECD (1989). Economic instruments for environmenotgxtion. OEDC, Paris.

OECD. (2009). Developments in Agri-environmentalliétes in OECD Countries; OECD
Agriculture & Food 6:66

Pagiola, S. (2005). Assessing the efficiency ofnpagts for environmental services programs: A
framework for analysis. World Bank, Washington

Pagiola, S. and Platais, G. (2005). Payments feir@mmental services from theory to practice:
introduction to payments for environmental servia&¥srid Bank.

Pagiola, S., Coll (2003). Can payment for environtakservices help reduce poverty? En exploration
of the issues and the evidence to date. WashinBta), World Bank

Pearce, D. (1990). An economic approach to saviadgropical forests. Discussion Paper Series, DP
90-06. The London Environmental Economics Centre.

Pearce, D., Zdemiroglu, E.O. et al. (2002). Ecomowdluation with stated preference techniques.
Summary guides. London

242




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Peterson, J.M., Smith, C.M., Leatherman, J.C., Heksl N.P, and Fox, J.A. (2014), Transaction
Costs in Payment for Environmental Service Congraétmerican Journal of Agricultural
Economics, 1-20Advance Access published September 2, 2014.

Pezzey, J.C.V. (1989). Economic analysis of sustdén growth and sustainable development.
Environment Department, Working Paper No. 15. Treld/Bank, Washington, DC.

Rai, R.K, Nepal, M., Shyamsundar, P., and Bhatt®. [(2014). Demand for watershed services:
Understanding local preferences through a choigeerexent in the Koshi Basin of Nepal.
SANDEE Working Papers.

Ramsar Convention (1996). Strategic Plan 1997-20B2amsar Convention Bureau, Gland,
Switzerland.

Républiqgue du Cameroun (1994)oi n°94/01 du 20 janvier 1994 portant régime deséfs,
de la faune et de la péchiurnal Officiel, Yaoundé, 57p.

République du Cameroun (199@)oi cadre n°96/12 du 5 aolt 1996 relative a la gestde
L’EnvironnementJournal Officiel, Yaoundé, 40p.

République du Cameroun (2012). Convention prowisdé gestion de la réserve de lac Barombi Mbo,
N°1738/CPG/MINFOF/SG/DF du 21Dec 2012

République du Cameroun. (2012). Stratégie et plactidn national pour la biodiversité — version II-
MINEPDEP

République du Cameroun. (2014). Cinquieme RappatioNal du Cameroun a la Convention sur la
Biodiversité — MINEPDED.

RIS (2008). Information Sheet on Ramsar Wetlan@i862008 version.

Rodriguez de Francisco., J. and Boelens., R. (20H§w power matters in payments for
environmental services. Briefing Paper 9/2014. Gerievelopment Institute.

Rojas, M., Aylward, B. (2003). What are we learnifigpm experiences with markets for
environmental services in Costa Rica? A review anitique of the literature. Markets for
environmental Services. International Institute Emvironment and Development (IIED). London,
GB, 100 p.

Rosa, H., Kandel, S., & Dimas, L. (2003).Compemsatfor environmental services and rural
communities lessons from the Americas and key ssdae strengthening community strategies.
PRISMA ProgramaSalvadoren™o de Investigacio'n sblesarrollo y Medio Ambiente

R-PP Cameroon. (2012). Readiness Preparation Rropgawest Carbon Partnership Facility & the
United Nations Collaborative Programme on Redudngjssions from Deforestation and Forest
Degradtion in developing countries (UN-REDD), YadarCameroon.

Ruitenbeek, H. (1990). Social cost-benefit analgéithe Korup Project, Cameroon. Prepared for the
World Wild Fund for Nature and the Republic of Caom.

Ruitenbeek, H. (1990). The Korup Project: plandeveloping the Korup national park and its support
zone. WWF Royaume-Uni, Londres.

Salzman, J. (2009). A policy maker's guide to deisig payments for ecosystem services. Duke
University us
https://scholarship.law.duke.edu/cgi/viewconten®adgicle=2703&context=faculty scholarship

Schliewen, U. and Tanjong, T.E.O. (2006). Infotiora Sheet on Ramsar Wetlands (RIS) — 2006-
2008 version http://www.ramsar.org/ris/key_ris_index.htm

Shrestha, R.K., Alavalapati, J.R.R, (2003). Vajuenvironmental benefits of agroforestry practices
in the Lake Okeechobee Watershed Florida; FAO SgmpoPublication.

243




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Siikamaki, J. and D. Layton. (2006). Potential esff¢ctiveness of incentive payment programs for
biological conservation. Resources for the FutDisgussion Paper 06-27. Washington, DC.

Smith, J. (2010). Agroforestry: reconciling prodantwith protection of the environment. A synopsis
of research literature. The Organic Research Center
http://orgprints.org/18172/1/Agroforestry synopsi.

Smith, J., Scherr, S. J. (2002). Forest carbon laodl livelihoods: Assessment of opportunities
and policy recommendations. CIFOR Occasional Plpe37. CIFOR, Bogor.

Smith, M., de Groot, D., Perrot-Maite, D. and Benglp, G. (2006). “Pay — Establishing payments for
watershed services.” Gland, Switzerland: IUCN.

Stevens, C. (2011). Agriculture and green growtpdtt to the OECD.

TAC (Technical Advisory Committee). (2001). NRM eesch in the CGIAR: a framework for
programme design and evaluation? Washington DC:s@tative Group on International
Agricultural Research (CGIAR)

Tchouto, P., Essoung E. S., Mbong K. N. (2015).i@&monomic survey of the Lake Barombi Mbo
Forest Reserve, South West region, Cameroon; PSEWR-

TEEB, (2008), The Economics of Ecosystems and Berdity: An Interim Report. Online

TEEB. (2010).The Economics of Ecosystems and Badity (TEEB): Mainstreaming the
Economics of Nature: A synthesis of the conclusimms recommendations of TEEB. TEEB, Bonn

Terra, S. (2010). Guide de bonnes pratiques pounitee en ceuvre de la méthode d’évaluation
contingente. Série Méthode 05-MO04. République Fame¢ Ministéere de I'écologie et du
Développement durable ;

UNEP (2011). Towards a green economy: Pathways usiaimable development and poverty
eradication. ISBN: 978-92-807-3143¥9ww.unep.org/greeneconomy

UNEP/MINEF (1998). Biodiversity Status strategy akation Plan for Cameroon.

Union of Concerned Scientists (UCS). (2009). Adtimal practices and carbon sequestration. Fact
sheet. UCS-USA.
http://www.ucsusa.org/sites/default/files/legacg&is/documents/food and_agriculture/ag-carbon-
sequest-fact-sheet.pdf

United Nations Environment Programme (UNEP), Iraional Union for the Conservation of Nature
(IUCN), and the Convention on Biodiversity (CBD2006). Developing international payments
for ecosystem services: a technical discussionNUGeneva, Switzerland.

URS (2013). Payments for Ecosystem Services: A Besttice Guide. Department for Environment
Foods & Rural Affairs.

Viljoen, J. & Tlabala, K. (2007). Rural tourism agopment in South Africa: Trends and challenges.
Cape Town: HSRC Press;

Wanzie, C.S. (2003). Wetland conservation and dgweént in the Sahel of Cameroon. Jean Yves
Jamin, Lamine Seiny Boukar, Christian Floret, CiRadsac, 6p. <hal-00137946>. AfDB (2015).
Payments for Environmental Services: A promisingl ttor natural resources management in
Africa. AfDB CIF Knowledge Series.

Wertz-Kanounnikoff, S. (2006). Payments for Enviremtal Services: A solution for biodiversity
conservation? IDDRI. N°12, Ressources Naturelles.

World Bank (1995). Monitoring Environmental Proggea Report on Work in Progress. Washington,
DC.

World Resources Institute (2005). World Resourd®352 The Wealth of the Poor. World Resources
Institute, Washington, DC.

244




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

WRI (2003). Decentralization: A Local Voice, Deacisifor the Earth: Balance, Voice, and Power:
World Resource Institute UNDP, UNEP, World Bank.

Wunder, S. (2005). Payments for environmental seszi Some nuts and bolts, CIFOR Occasional
Paper 42, Center for International Forestry Reseddogor.

Wunder, S. (2008). Necessary conditions for ecesysservice payments. Conference Paper.
Conference on “Economics and conservation in tlopi€s: A strategic dialogue”.

Wunder, S., Bui Dung The and Ibarra, E. (2005).niayt is good, control is better: why payments for
environmental services in Vietham have so far ressincipient. CIFOR, Bogor.

Yemefack, M., Alemagi, D., Duguma, L.A., Minang, AR. Tchoundjeu, Z. (2013). Linking
development pathways and emission reduction atl levals: An analysis of feasibility in the
Efoulan municipality, Cameroon. ASB Policy Brief 186, ASB Partnership for the Tropical Forest
Margins. Nairobi, Kenya.

Zwerina, K, Huber, J., Kuhfeld, W.F. (1996). A gealemethod for constructing efficient choice
designs. Working paper, Fuqua School of Busineske@niversity, Durham.

Theses

Lescuyer, G. (2000). Evaluation économique etigiestiable de la forét tropicale : Réflexion sur un
mode de coordination des usages d'une forét de-CEmeroun. These de Doctorat présenté et
soutenue publiqguement de I'E.H.E.S.S. Spécial@écio-Economie du Développement, 416p.

Mendieta —Calvo, I. (2005). L’économie des ressesien eau : De l'internalisation des externalités a
la gestion intégrée. L’exemple du bassin versaritAdelomarois. Thése de Doctorat en Sciences
Economiques, Université des Sciences et Techndatgid ille. Facult2 des Sciences Economiques
et Sociales, 345p.

Milanesi, J. (2007). La méthode d’évaluation cageinte en question. Critique, requalification et
illustration par la mesure de la demande en assa&mient a Moshi (Tanzanie). Tome 1 Mémoire.
These de Doctorat en Sciences Economiques, Urti#elsiPau et des Pays de I’Adour, 771p.

Ngondjep, Y.D. (2011). La conservation des resssiraturelles par I'agriculture au Cameroun: Le
cas du potentiel hydroélectrique du lac Lagdo. &hgsur un Ph.D en Sciences Economiques,
Université de Yaoundé II-CREA, 275p.

Nlom, J.H. (2008). Marché des droits de propridt§estion durable des ressources fauniques : Une
analyse exploratoire a I'Unité Technique Opératalende CAMPO-MA’AN au Cameroun. Thése
de Doctorat en Sciences Economiques présenté@tense publiquement, Université de Yaoundé
1, 288p.

Randrianarison, M.L., (2010), Les paiements powrises environnementaux pour la protection de la
biodiversité. Evaluation des "contrats de cons@wmékt des autres "incitations directes a la
conservation" dans la région Est de Madagascasertié Doctorat, AgroParisTech et I'Université
d’Antananarivo, 475p.

Legislation

1. Law No. 94-01 of 20 January 1994 to Law down FoyesVildlife and Fisheries Regulations

2. Law No. 74-1 of & July 1974 to Establish Rules Governing Land Tenure

3. Law No. 96/12 of 8 August 1996 Relating to Environmental Managemer@ameroon

4. Law No. 98/005 of 14 April 1998 on the Water Regithei No. 98/005 Du 14 Avril 1998
portant regime de L’eau)

245




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

ANNEXES

Annexes of Chapter 1

Villages and activities carried out upstream of thevatershed.

Table Al1.1: Village and location of the farm

Farm location

Barombi Mbo  Kakel
In the reserve closed to the lake 17 13
In the reserve 13 23
Out of the reserve 150 48
In and out of the reserve 20 9
Total 200 93

Source, Author, from survey data
Table Al.2: Village and collection of fuel wood

Fuel wood collection

Barombi Mbo  Kakel
In the reserve 25 26
Out of the reserve 130 36
In and out of the reserve 45 31
Total 200 93
Source, Author, from survey data
Table A1.3: Village and timber exploitation
Exploitation of timber in the
reserve Barombi Mbo  Kakel
Yes 9 14
No 191 79
Total 200 93
Source, Author, from survey data
Table Al.4: Village and collection of NTFPs
Collection of NTFPs in the
reserve Barombi Mbo  Kakel
Yes 78 42
No 122 51
Total 200 93
Source, Author, from survey data
Table A1.5: Village and fishing activities
Fishing activities in the Lake

Barombi Mbo  Kakel
Yes 81 0
No 119 93
Total 200 93

Source, Author, from survey data

Village
Njurky New  Tow Small
Barombi Ekombe
14 0 0
8 2 5
19 0 26
8 0 9
49 2 40
Village
Njurky New  Tow Small
Barombi Ekombe
24 1 8
13 0 14
12 1 18
49 2 40
Village
Njurky New  Tow Small
Barombi Ekombe
2 0 9
47 2 31
49 2 40
Village
Njurky New  Tow Small
Barombi Ekombe
13 0 14
36 2 26
49 2 40
Village
Njurky New  Tow Small
Barombi Ekombe
1 0 0
48 2 40
49 2 40

Total

44
51
243
46
384

Total

84
193
107

384

Total

34
350
384

Total

147
237
384

Total

82
302
384
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Annexes of Chapter 2

- Annex: Water Quality Standards

VARIABLE

PHYSICAL REQUIREMENTS

Turbidity NTU
Color TCU

Taste & Odour
CHEMICAL REQUIREMENTS

Chlorine residual Gl
pH value

Total dissolved solids TDS
Total harness (as CaCo3)
Sulphate So4
Calcium Ca
Nitrite No2
Potassium K
Chloride Cl
Sodium Na
Magnesium Mg
Iron Fe
Manganese Mn
Ammonium Nh4
Aluminium Al
Copper Cu
Zing Zn
TOXIC SUBSTANCES

Nitrate No3
Fluride F
Lead Pb
Cadmium Cd
Cyanide CN

Source, Sesi JFE notes

wucC

Recommended Maximum Limit

(mg /1)
0.5
15
Non-objectionable,
(mg /l)
0.3-0.6
6.5-8.5
450
20
200

80

3
0.25
100
100

30

0.3
0.5
1.0
0.1
1.0
3.0
(mg /l)
45
0.7
0.01
0.03
0.7
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Annex A2.1: The Hydrographic Network (left) and Maao Watersheds (right) of Cameroon
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Source: MINEE/GWP, 2009 a and b

Annex A2.2: African Main Offset Suppliers

African Offset Suppliers
BioCarbon Partners

NIGER

\k//m\
Légende

- Lirnite des régions du Cameroun

e ="

~ Limite des principaux bassins versants du
Carneroun

NIGERIA

Adamaoua

Atlantique

100
———
kilametres

GUINEE E

L_._'\vh
ﬁTORMLE\ GABONéf/F

Website
www.biocarbonpartners.com

Carbon Africa Ltd

www.carbonafrica.co.ke

Carbon Green Africa

www.carbongreenafrica.net

Carbon Tanzania

www.carbontanzania.com

CookClean Ghana Limited

www.cookclean.net

Credible Carbon

www.crediblecarbon.com

DelAgua Health

www.delagua.org

Ecosur Afrique

www.ecosurafrique.com

Hestian

www.hestian.com

HIBB & CO.TOGO

www.hibbcotogo.com

Natural Balance (Pty) Ltd

www.nb-wonderbag.com

Uganda Carbon Bureau

www.ugandacarbon.org

Vi Agroforestry

www.viagroforestry.org

Source, Author from Ecosystem Marketplacefgort 2014
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Annexes of Chapter 3

A3.1: Measure of Choice Design Efficiency

A measure of efficiency is choice design is deritemin the well-known MNL (McFadden, 1974).
This model assumes that consumers make choicesgaatt@mnatives that minimize their perceived
utility, u, given by

u=x;ff+e D

Wherex; is a row vector of attributes characterizing raégive i, f is a column vector oK
associated with these attributes, arid an error term that captures unobserved vaniatin utility.
Suppose that there amd choice sets(,, indexed byn=1,2,....N where each choice set is
characterized by a set of alternativks= {xln, K, x,nn}. If the errorsg, are independently and
identically Gumbel distributed, then it can be shaat the probability of choosing an alternative
from a choice sef,, is

exnﬁ

Pin(Xn, B) = W (2)

WhereX, is a matrix that consists of,, row vectors, each describing the characteristicshe
alternativesy;,. The vertical concatenation of thig matrices is called a choice design makix he
task of the analyst is to find a parameter estinf@atg in Equation (2) that maximizes the likelihood
given the data. Under very general conditions, tfaimum likelihood estimator is consistent and
asymptotically normal with covariance matrix

N Jm

S =2'P7) = [Z Z Z, P, 7] 3)

n=1j=1
Wherez, = X, — ¥ X, Py

Equation (3) reveals some important properties rafnfinear) choice models. In linear models
centering occurs across all profiles whereas incehmodels, centering occurs within choice setss Th
shows that in choice designs both the profile sielecand the assignment of profiles to choice sets
affects the covariance matrix. Moreover, in lineardels, the covariance matrix does not depend on
the true parameter vector, whereas in choice madelprobabilitiesP;, are functions of and hence
the covariance matrix. Assumiig= 0 simplifies the design problem, however, Huber Zmgrina
(1996) recently demonstrated that this assumpti@y tme costly. They showed that incorrectly
assuming thgf = 0 may require from 10% to 50% more respondents tihase built from reasonably
anticipated parameters.

The goal is choice designs is to define a grouphoice sets, given anticipat@dhat minimizes the
‘size” of the covariance matri¥;,, defined in Equation (3). There are various sunynmaeasures of
error size that can be derived from the covariamedrix (see, e.g., Raktoe, Hedayat, and Federer,
1981). Perhaps the most intuitive summary measuithe average variance around the estimated
parameters of a model. This measure is referrad the literature as A-efficiency or its inversely
related counterpart,
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Annexes of Chapter 4

- Results of estimation

tobit WA AGE SEX ORIG N EDU LOFARM FA__SI ZE ONF_I NC AWPES OUTCPRA BI OFERT NTFPs, |

Tobit regression Nunmber of obs = 384
LR chi 2(11) = 41.09
Prob > chi 2 = 0. 0000
Log likelihood = -3360.8678 Pseudo R2 = 0. 0061
WIA | Coef Std. Err t P>|t] [95% Conf. Interval]
_____________ o e e e
AGE | -105.6413 26. 3354 -4.01 0. 000 -157. 4258 -53. 85688
SEX | 2575.053  720.4989 3.57 0.000 1158. 304 3991. 802
ORIG N | 140. 1208 696.0714 0.20 0.841 -1228.595 1508. 837
EDU | -1058.626 425. 458 -2.49 0.013 -1895.223  -222.0288
LOFARM | -376.5362 606. 5072 -0.62 0. 535 -1569. 138 816. 0657
FA__SI ZE | 545. 8102 512. 1936 1.07 0. 287 -461. 3388 1552. 959
ONF_I NC | 19. 12459  310.1529 0.06 0.951 -590. 7427 628. 9919
AWPES | 1028.464  667.8845 1.54 0.124 -284. 8272 2341.754
QUTCPRA | 906. 0474 608. 4683 1.49 0.137 -290. 4108 2102. 506
Bl OFERT | 1076. 195 600. 7079 1.79 0.074 -105. 0036 2257.393
NTFPs | -935.189  600. 1679 -1.56 0.120 -2115. 326 244, 9477
_cons | 12052.44  3931.792 3.07 0.002 4321. 182 19783. 7
_____________ o e e e
/sigma | 5469. 276 224.8973 5027. 051 5911. 502

bs. sunmary: 56 |eft-censored observations at WA<=0

328 uncensored observations

0 right-censored observations

summari ze AGE SEX ORI G N EDU LOFARM FA__SI ZE ONF_I NC AWPES QUTCPRA BI OFERT NTFPs

Vari abl e | Gbs Mean Std. Dev. Mn Max
_____________ o o e e e e e
AGE | 384 43. 15365 11. 36344 18 84

SEX | 384 . 7395833 . 4394345 0 1

ORIG N | 384 . 7682292 . 4225139 0 1

EDU | 384 1. 226563 . 7213439 0 2

LOFARM | 384 . 6328125 . 4826671 0 1
_____________ o o e e e
FA__SI ZE | 384 2.669271 . 6237204 1 3
ONF_I NC | 384 13. 82231 1. 097861 9. 903487 16. 1181
AWPES | 384 .25 . 4335776 0 1

QUTCPRA | 384 . 3411458 . 4747128 0 1
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Bl OFERT | 384 . 421875 . 4945031 0 1

NTFPs | 384 . 3828125 . 4867073 0 1

Annexes of Chapter 5

- Annex A5.1: List of the Ramsar sites in Cameroon ahtotal areas

Name Area (ha)

Barombi Mbo Crater Lake 415

Rio Del Rey Estuary 165,000
Camerooninan portion of River Ntem 39,848
Cameroonian part of River Sangha 6,200

Cameroonian Portion of Lake Chad 12,500
Waza Logone Floodplain 600,000
Ebogo Wetland 3097

Annex A5.2: Results of Binary Logit and CL model wih Stata 13

- A5.2.1 Binary Logit results

logit WP Bl D AGE GEND EDU HHI NCOVE HHWIAP WATERBI LL WSPROT_PAST MBERSHI P

Iteration O: log likelihood = -232. 32865
Iteration 1: log likelihood = -213.51865
Iteration 2: log likelihood = -212. 89951
Iteration 3: log likelihood = -212.89767
Iteration 4: log likelihood = -212. 89767
Logi stic regression Number of obs = 383
LR chi 2(9) = 38. 86
Prob > chi 2 = 0. 0000
Log likelihood = -212.89767 Pseudo R2 = 0. 0836
WIP | Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e f e e e eeieeiiooo-
BID| -.0005155 . 0011027 -0.47 0. 640 -.0026768 . 0016458
AGE | . 0361023 . 0116377 3.10 0. 002 . 0132929 . 0589118
GEND | -.2200555 . 2442181 -0.90 0. 368 -.6987142 . 2586033

EDU | . 5239393 . 1892578 2.77 0.006 . 1530008 . 8948777
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HH NCOME | 1.51e-06 1. 16e-06 1.30 0.192 -7.61le-07 3. 79e- 06
HHWTAP | . 6295449 . 2677089 2.35 0.019 . 1048452 1.154245
WATERBI LL | -.0001117 . 000061 -1.83  0.067 -. 0002313 7.90e- 06
WBPROT_PAST | -.0263196 . 3252461 -0.08 0.936 -. 6637902 . 6111511
MBERSHI P | . 8305322 . 5229541 1.59 0.112 -. 194439 1. 855503
_cons | -1.819681 . 7975436 -2.28 0.023 -3.382838  -.2565244

Vari abl e | Gbs Mean Std. Dev Mn Max
_____________ o e e
BID | 383 349. 8695 112. 0664 200 500

AGE | 383 39. 48303 12. 3377 18 80

GEND | 383 . 5065274 . 5006114 0 1

EDU | 383 2.62141 . 6268521 1 3

HHI NCOMVE | 383 149678. 9 113238.5 7000 600000
_____________ o o e e e e e
HHWTAP | 383 . 5900783 . 4924623 0 1
WATERBI LL | 383 3438. 031 2163. 248 100 25000
WSPROT_PAST | 383 . 232376 . 4228999 0 1
MBERSHI P | 383 . 1122715 . 3161132 0 1

Margi nal effects after logit

y = Pr(WP) (predict)
= .72884882

variable | dy/ dx Std. Err z P>z [ 95% C. | . ] X
_________ o e n e e f e e et eeieiiaao-
BID| -.0001019 . 00022 -0.47 0.640 -.000529 .000325 349. 869
AGE | . 0071348 . 00226 3.16 0. 002 . 002709 .011561 39. 483
GEND*| -.0434443 .04814 -0.90 0.367 -.137794 .050905 .506527
EDU | . 1035452 . 03719 2.78 0.005 .030662 .176428 2.62141
HHI NCOMVE | 2.99e-07 . 00000 1.31 0.191 -1.5e-07 7.5e-07 149679
HHWTAP* | . 1271485 . 05476 2.32 0. 020 . 019818 . 234479 . 590078
WATERB~L | -.0000221 .00001 -1.83 0.067 -.000046 1.5e-06 3438.03
WBPROT~T*| -.0052182 .06469 -0.08 0.936 -.132003 .121567 .232376
MBERSHI P* | . 1388769 . 07098 1.96 0.050 -.000236 . 27799 . 112272

(*) dy/dx is for discrete change of dummy variable fromO to 1
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- Ab5.2.2 CL model results with Stata 13
clogit CHO CE ASC WIERQLTY FUELWOOD Al RQLTY FI SH PRI CE, group(l D)

note: multiple positive outcones w thin groups encountered

Iteration O: log likelihood = -1981. 1676
Iteration 1: log likelihood = -1978.9228
Iteration 2: log likelihood = -1978.917
Iteration 3: log likelihood = -1978.917
Condi tional (fixed-effects) |ogistic regression Nurmber of obs = 4596
LR chi 2(6) = 794. 86
Prob > chi 2 = 0. 0000
Log likelihood = -1978.917 Pseudo R2 = 0. 1672
CHA CE | Coef . Std. Err. z P>| z| [ 95% Conf. Interval]
_____________ o e e il
ASC | . 03722 . 1871259 0. 20 0.842 -.3295399 . 40398
WIERQLTY | . 0063061 .0011714 5.38 0.000 . 0040102 . 0086019
FUELWOOD | . 4952731 . 0586536 8. 44 0. 000 . 3803141 . 6102321
Al RQLTY | . 3983854 . 0659107 6.04  0.000 . 2692029 . 5275679
FI SH | . 0144594 . 0661236 0. 22 0. 827 -.1151406 . 1440593
PRICE | -.0018463 .0003047 -6.06 0.000 -.0024435 -.0012492

Annex A5.2.3 for Random Parameter Logit (RPL) moded estimation:

A5.2.3.1: Random Parameter Logit results with_LIMDEP 9.0 NLOGIT4

-->NLOJ T; Lhs=CHO CE; Choi ces=1, 2, 3; Rhs=ASC, WIERQLTY, FUELWOOD, Al RQLTY, FI SH
, PRI CE; RPL; Fcn=PRI CE(n) $

Random Par anmeters Logit Mode
Maxi mum Li kel i hood Esti mates
Model estinmated: May 02, 2016 at 01: 44: 48PM

Dependent vari abl e CHO CE
Wi ghti ng vari abl e None
Nunmber of observations 1532
Iterations conpleted 8
Log li kelihood function -1343. 730
Nunber of paraneters 7
Info. Criterion: AIC = 1.76335

Finite Sample: AIC = 1.76340
Info. Criterion: BIC = 1.78773
Info. Criterion:HQ C = 1.77242
Restricted |l og |ikelihood -1683. 074
McFadden Pseudo R-squared . 2016218

Chi squared 678. 6890
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Degrees of freedom 7
Prob[ Chi Sqd > val ue] = . 0000000
R2=1-LogL/LogL* Log-L fncn R-sgqrd RsqAdj
No coefficients -1683.0740 .20162 .19979
Constants only -1343. 1357 -.00044 -.00273
At start values -1343.7517 .00002 -.00227
Response data are given as ind. choice.

Not es No coefficients=> P(i,j)=1/J(i).
Constants only => P(i,]j) uses ASCs
only. N(j)/Nif fixed choice set.
N(j) = total sanple frequency for |
N = total sanple frequency.
These 2 nmodel s are sinple MNL nodel s.
R-sqrd = 1 - LogL(nodel)/| ogL(other)
RsqAdj =1-[nJ/ (nJ-nparn) ] *(1- R-sqrd)

nJ = sumover i, choice set sizes
o o e +
o m e e e e e e e e e e e e e e e e me e e +
Random Paraneters Logit Mode
Replications for sinulated probs. = 500
Nunber of obs.= 1532, skipped 0 bad obs.
o o e +
S R oo e S R S R +
| Vari abl e|] Coefficient | Standard Error |b/St |P[|Z|>z]|
S oo Sy
————————— +Random paraneters in utility funct|ons
PRICE | -.00138241 . 00025004 -5.529 . 0000
————————— +Nonr andom paraneters in utility functions
ASC | . 157027D 12 . 105125D+16 . 000 1.0000
WIERQLTY]| -.01108282 . 00250950 -4.416 . 0000
FUELWOOD| . 78147864 . 08755723 8. 925 . 0000
Al RQLTY | . 77486985 . 08509710 9. 106 . 0000
FI SH | . 48760470 . 10382571 4. 696 0000
————————— +Derived standard devi ati ons of paraneter di stributions
NsPRI CE | . 00020833 . 00100898 . 206 . 8364

A5.2.3.2: Random Parameter Logit results with inteaction, from LIMDEP 9.0 NLOGIT4

-->NLOJ T; Lhs=CHO CE; Choi ces=1, 2, 3; Rhs=ASC, WIERQLTY, FUELWOOD, Al RQLTY, FI SH
, PRI CE; Rh2=MALE, ED; RPL; Fcn=PRI CE(n) $

Random Par anmeters Logit Mode
Maxi mum Li kel i hood Esti mates
Model estinmated: May 02, 2016 at 01:51: 47PM

Dependent vari abl e CHO CE
Weil ghting vari abl e None
Nurmber of observations 1532
Iterations conpleted 12
Log likelihood function -1322.580
Nunber of paraneters 11
Info. Criterion: AIC = 1. 74097

Finite Sample: AIC = 1.74108
Info. Criterion: BIC = 1.77927
Info. Criterion:HQ C = 1. 75522
Restricted | og |ikelihood -1683. 074
McFadden Pseudo R-squared . 2141880
Chi squared 720. 9886
Degrees of freedom 11

Prob[ Chi Sqd > val ue] = . 0000000
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R2=1-LogL/LogL* Log-L fncn R-sqrd RsqAdj
No coefficients -1683.0740 .21419 .21136
Constants only -1343.1357 .01530 .01176
At start values -1322.5825 .00000 -.00360
Response data are given as ind. choice.
Fom e e e e e e e e e e e e e e e e e e e +
o o e +
Not es No coefficients=> P(i,j)=1/J(i).
Constants only => P(i,]) uses ASCs
only. N(j)/Nif fixed choice set.
N(j) = total sanple frequency for |
N = total sanple frequency.
These 2 nodel s are sinple MNL nodel s.
R-sqrd = 1 - LogL(nodel)/| ogL(other)
RsqAdj =1-[nJ/ (nJ-nparm ] *(1-R-sqrd)
nJ = sumover i, choice set sizes
o o e aoiiaoios +
o o e +
Random Paraneters Logit Mode
Replications for simulated probs. = 500
Nunber of obs.= 1532, skipped 0 bad obs.
o o el +
Fommmm e o - Fom e o o e o - Fomm o -
| Vari abl e|] Coefficient | Standard Error |b/St.Er
S oo oo S
--------- +Random paraneters in utility functions
PRICE | -. 00163435 . 00026139 -6.253
————————— +Nonr andom paraneters in utility functions
ASC .202408D- 12 . 138636D+16 . 000
WIERQLTY -. 00897962 . 00245521 - 3. 657
FUELWOOD) . 44427969 . 16700346 2. 660
Al RQLTY . 50199808 . 10317048 4. 866
FI SH . 34261479 . 19121270 1.792
1 MALL . 95251168 . 22738044 4.189
1 ED1 . 36470712 . 12023889 3. 033
2_MAL2 1.13423391 . 22899990 4.953
2_ED2 . 29972028 . 11105952 2. 699
--------- +Derived standard devi ati ons of paraneter
NsPRI CE | . 966604D- 04 . 00129563 . 075

Annex of Questionnaires
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Survey Questionnaire on the Conditions required for implementing an effective Payment for
Environmental Services (PES) to sustainably managbe Lake Barombi Mbo Forest Reserve watershed in

the Mount Cameroon region.

- PREAMBLE

Objet: Good morning/Afternoon Sir/Madam. | am Ms. Claudiane Yanick Moukam, PhD Studentat

the University of Yaounde 110ne of the key research priorities of the FacuftE@nomics and Management is

to determinghe conditions required for an effective Payment fo Watershed Protection in Cameroon in

general and in Lake Barombi Mbo Forest Reserve in grticular. Within the framework of this research, we

will be very grateful if you can provide answersgieestions in the following questionnaire. Youraess will
help collect baseline information necessary fore#active payment for watershed protection that dlp to
ensure the sustainable management of Lake Barorhbi Watershed, thus contributing to the improvenadnt

the local communities’ livelihoods.
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Confidentiality Clause The information obtained from this survey keegamfidential character with
respect to law N° 91/023 on the censuses and ttagigrveys in Cameroon. These information canmotifed
for economic repressions purpose. Thank you in ackva

QUESTIONNAIRE FOR DOWNSTREAM USERS

Q01 —Area name

QO02-Enumerator’'s name Ddte ||__[__|__Il__|
II-1. Household Head Characteristics
Questions Codes Go
to
Q1.1 — Age (In year) |_Il_|
Q1.2 — Sex 1- Male 2-Female ||

Q1.3— Marital Status

1-Married 2-Single 3-Divaitcd- Wisdower/Widow

Q1.4— Nationality of the household head

Q1.5- Occupation

1-Camemmoni 2- Nigerian 3-Other |
1-Small Business man/woman (Buyam Sellam) X Y@&-No

2- Civil servant 1-Yes 2-No

3- Private sector employee 1- Yes 2-No

4- Farmer 1- Yes 2-No
5- Retired 1-Yes 2-No 6-Others

Q.1.5.1- If farmer, where is your farm located?

niHe reserve 2-in kumba close to the reseBv®thers

Q1.6 Family Size

Q1.7- Education Level

1-Primary 2-Secondary i@atSchool 4Never been to School

Q1.8- Total household head income

Q1.9-Household Spending per month in CFA

| or |_|

francs 1- [0 30009 2-[30000,60000[ 3-[60 000,90 000

Put the amount or the number corresponding {o

the spending 4-[90 000, 120 000[ 5-[120 000, 140 000[ 80D00 and more

Q1.10- Water source for household activities 1-Tap 1-Yes|_| 2-No|_| ; 2-Stream e&Y | 2-No|_|

tick the source(s) to the household 3-Pipe Borne 1-Yes|_| 2-No|_|;4-Welds|_| 2-No
Others

I1.2. Household perceptions of Tap water quality

Q2.0- Do you have a tap in your house?

Yes 2- No

Q2.1 — Do you appreciate the quality of water frgm

the tap?

1- Yes 2- No

Q2.4—- How do you appreciate the risk to fall ill by 1-Highly risky 2-Risky 3-Riskless

using water directly from the tap?

Q2.5- How to do obtain drinking water?

1-1 drinketditly from the tap 2-1 boil ~ 3-I filter -
4-| buy mineral water 5-1 wait for the tap watersettle
6-1 add chlorine 7-l use solar energy others

Q2.5.1- How much does it cost to the household to

threat water per month?

|__|_|_|_ICFA
Total water treatment cost or abatement cost of thbousehold that will be

Q2.5.2- What energy source do you use to threa

drinking water?

compared to the WTP.
1-Firewood 2- Domestic gas 3-Charcoal |
r 4- Electricity 5- Others
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Q2.6— What is the average cost of your water bil
per month?

|__|__ll_|_|_ICFA

Q2.7- How do you appreciate the cost of your
monthly water bill?

1-High 2-Affordable 3-Cheap 4-Costless |

Q2.7-Why? (Explain )

Q2.14- How do you appreciate the water
availability from the tap?

1-Acceptable frequency 2-Available 3-Scarce- Vdry
Scarce ||

I1.3. Wood and fuel wood information

Q3.1 — Did you use wood these last two yeatsYes 2- No |__|| 'fno goto
for construction purpose? Q3.2
Q3.1.1 Where did the wood come from? 1-Reservbljubky 3-Kake 4-Ekombe bdon't know ]
Q3.2— Do you use Fuel wood? 1lYes 2- No || no,gg ;o

Q3.2.1-Where do you collect firewood?

1 the reserve 2- others

Q3.2.1. If you buy firewood, how many Pa
of 100CFA do you buy per week?

ck | |__|__|[Number of packs/week
Costperweek || | | __|CFA
Monthly cost |__ || |||

|CFA

Q.3.3- How much to you paid to the Coungil
for you activities?
(This question helps determining the payment
vehicle)

I1.4. Household head environmental sensitivity andits perceptions about water nature and
relationship between forest cover and water quality

Q4.1 — Have you ever participate to a water soufce 1- Yes 2- No ]
protection or to natural resource sustainable
management programme?
Q.4.2.1- In the case the participation required - | L || |CFA
financial contribution, how much have you 2- None
contributed?
Q4.3 Are you member of an environmental 1- Yes 2-No |
association or group?
Q4.4— What idea do you have about “water as a 1- Water is a resource that its quality must be ptetec
resource”? 2- Water is a resource that its quantity must be pveske
(Please tick your choices) 3- Water is a resource that does not need to be pdllut
4- Water is a resource that should not be protected
5- Water is a resource that is abundant and illimited
Q4.5- Perception of the relationship between forest 1- More forest leads to better water quality
cover and water quality 2- More forest leads to more water quantity
3- Less forest cover leads to better water quality
4- Less forest cover leads to more water quantity
5- No relationship between forest cover and waterityual
6- No relationship between forest cover and water tijtyan

Q4.6-Awareness about the importance of

1-forestrésh water provision 1-Yes 2-No

2-forest for watershed protection 1-Yes 2-No
3-forest for Biodiversity protection Y 1- Yes Reo

4-forest for Nature/Environmental protection
5-forest for Climate stabilization or carbon sedra®onl-yes 2-No

sy 2-No

6-forest as cultural and spiritual sites 1-Ye8l@

Q4.7- Have you ever visited the Lake Barombi | 1-Yes 2-No |
Mbo Forest Reserve?
Q4.7.1- If yes, how much did you pay? __|_|_GFA
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Q4.8-Awareness about Payments for 1-Yes 2-No |
Environmental Services such as biodiversity
protection, watershed protection, carbon For instance,for watershed protection, it is a compensationescl where

downstream users pay upstream users in a waterfsineldeir efforts in regulating

sequestration and landscape beauty) activities to ensure water quality and often waieantity?

Information on household’s Willingness to Pay (WTP)Yor reforestation and conservation practices in tie Lake
Barombi Forest Reserve to benefit to a good wateruglity and availability, fuel wood, improvement inair
guality and fish species.

Hypothetical scenario of the Contingent Valuation

The review of surveys of valuation studies revhat £conomic benefits of protected watershedsaaedyrquantified,
and that forests are an important component of ralagéel protection. Furthermore, studies have shavatlthe
adoption of improved watershed management practicethe Forest Reserve and around the Lake&reases water
quality and quantity, increases fuel wood availghilfish stock, stabilizes climate through carbseguestration
Moreover, Studies carried out in Lake Barombi Mluodst Reserve have noticed that about 90% of tlestoeserve
is destroyed and mostly the forest closed to tHeslass well as the fishes in the Lake, and thahefcurrent level of
activities in the reserve continue, there won'tany trees to providéuel wood, wood, water quality and quantity,
climate stabilization, wildlife habitat for futureyeneration as well as ecotourism in the watershed

To regenerate the forest reserve, a Reforestatiod €onservation Programme is foreseen by the Gowveent. Your
participation in this programme will help the Govement estimate the demand for reforestation and servation in
the Lake Barombi Mbo Forest Reserve. Thus,

QI- If such a policy was to be implemented py 1- Yes 2-No L] If no
Kumba | council with the support of '
CAMWATER and CDE, would you be willing to g°2t°
participate in this reforestation programme? Q
Ql.1- If yes, would you be willing to pay 1- Yes 2-No

|__|__|_|CFA/per month as your contribution to

the programme? The different amounts to be proposed were determimkduring

The payment vehicle could be a slightly increase the pilot survey. These amounts are 200, 300, 4002500 in

in water bill. monetary term and 2h, 3h, 4h, and 5h per months itabor

contribution to plant trees in the reserve. Each ofhe amount
was affected to 96 individuals in the sample.

QL.2-If no, would you be wiling to spend 1- Yes 2-No
|__|__|hrs/month planting trees as your contrilutio
to the programme?

Q2- Which of the following options in the choice
cards below do you prefer? Please tick your
choice in each card.

Il. Choice Experiment Method

Choice cards to elicit downstream WTP for improvedvatershed management

Card 1 Card 2

258




Payments for Environmental Services and Sustainablatershed management in Mount Cameroon

Which of the following improved watershed management options do you prefer? Option 1 and Which of the following improved watershed management options do you prefer? Option 1 and
Option 2 would entail payment to your household. No payment would be required for option 3 Option 2 would entail payment to your household. No payment would be required for option 3
(Status quo) that is “No change”, but the conditions at the watershed would still continue (Status quo) that is “No change”, but the conditions at the watershed would still continue
deteriorate with drastically loss of fish species and size, deforestation until at the vicinity of the deteriorate with drastically loss of fish species and size, deforestation until at the vicinity of the
Lake which affect water quality and quantity, also air quality and fuel wood availability. Lake which affect water quality and quantity, also air quality and fuel wood availability.
Airlhutes Watershed management | Watershed Status quo Attibated Watershed management | Watershed Status quo
Option 1 management option Option 1 management option
Option 2 Option 3 Option 2 Option 3
100 liters/day for 150 liters/day for 150 liters/day for 100 liters/day for
Water quality cooking purpose drinking purpose Water quality drinking purpose cooking purpose
;«‘«Ef -; = F
| |
— Neither e L“4 i Neither
management il R __ management
Fuel wood . M ) 5
option 1 nor . option 1 nor
management wv management
jon 2: i i option 2:
option 2 :;:nli‘:i:;tz)(coz Moderate change in air Moderate Change in air P
i i | . . . quality Quality
Al qua!lty (€0, High change in air High Change in air Iprefer NO Ipfefef NO
absorption) quality Quality improved Increasing fish stock Increasing fish stock improved
Increasing fish stock and | Increasing fish stock watershed Fish watershed
iversi management
Fish diversity management 8
;VTP for 200FCFA S00FCFA 0 FCFA
mproved
WIP for Improved. | poopcra 400FCFA 0 FCFA watershed
watershed management /
management / month
month Your choice l ] l ] l ]
Your choice (Please l l l ] [ ] (Please tick one
tick one box) box)

Card 3

Card 4

Which of the following improved watershed management options do you prefer? Option 1 and
Option 2 would entail payment to your household. No payment would be required for option 3
(Status quo) that is “No change”, but the conditions at the watershed would still continue
deteriorate with drastically loss of fish species and size, deforestation until at the vicinity of the
Lake which affect water quality and quantity, also air quality and fuel wood availability.
Atributes Watershed management | Watershed Status quo
Option 1 management option
Option 2 Option 3
150 liters/day for 150 liters/day for
Water quality drinking purpose drinking purpose
= =7
t -—:‘Jﬂ Neither
5
Fuel wood . . management
v’ option I nor
management
AlP qua!lty (€0, High change in air quality | Moderate Change inair |  0ption 2:
absorption) B
Quality
Increasing fish stock and | Increasing fish stock {P refer NO
Fish diversity and diversity improved
s watershed
management
ik SO0FCFA 300FCFA 0FCFA
Improved
watershed
management /
month
Your choice
(Please tick one u [ ] [ I
box)

Which of the following improved watershed management options do you prefer? Option 1 and
Option 2 would entail payment to your household. No payment would be required for option 3
(Status quo) that is “No change”, but the conditions at the watershed would still continue
deteriorate with drastically loss of fish species and size, deforestation until at the vicinity of the
Lake which affect water quality and quantity, also air quality and fuel wood availability.
Hgribiss Watershed management | Watershed Status quo
Option 1 management option
Option 2 Option 3
100 liters/day for 100 liters/day for
Water quality cooking purpose cooking purpose
u Neither
Fuel wood . management
Pv option 1 nor
management
Air qua!lty €0 | Moderate change in air High Change in air option 2:
absorption) g .
quality Quality
Increasing fish stock and | Increasing fish stock | 1 prefer NO
Fish diversity improved
watershed
management
WIP for 400FCFA 300FCFA 0 FCFA
Improved
watershed
management /
month
Your choice
(Please tick one u I ] [ I
box)

Thank you for all your time spent answering ouquestions. Thank you so much!

Survey Questionnaire on the Conditions required for implementing an effective Payment for
Environmental Services (PES) to sustainably managbie Lake Barombi Mbo Forest Reserve watershed in

the Mount Cameroon Region.
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- PREAMBLE

Objet: Good morning/Afternoon Sir/Madam. | am Ms Claudiane Yanick Moukam, PhD Studentat the
University of Yaounde [IOne of the key research priorities of the Facuftizconomics and Management, is to
determinethe conditions required for an effective Payment fo Watershed Protection in Cameroon in
general and in Lake Barombi Mbo Forest Reserve in @rticular. Within the framework of this research, we
will be very grateful if you can provide answersqieestions in the following questionnaire. Yourvaess will
help collect baseline information necessary fore#active payment for watershed protection that dlp to
ensure the sustainable management of Lake Barorboi Rbrest Reserve watershed, thus contributindpéo t

improvement of the local communities’ livelihoods

Confidentiality Clause The information obtained from this survey keegamfidential character with
respect to law N° 91/023 on the censuses and titagisrveys in Cameroon. This information cannoubed for
economic repressions purpose. Thank you in advance.

V-

QUESTIONNAIRE FOR UPSTREAM USERS

QO01- Village Name

QO02- Respondent’s Name Date |__|__[l_ll_|_Il|
II-1. Farmer’s Characteristics and Perceptions
Questions Codes Goto
Q1.1 — Age iq years) (I
Q1.2 — Sex 1-Male | | 2-Female ]
Q1.3— Marital Status 1-Married 2- Single 3-Divorced Wisdower/Widow | ||
Q1.4- Status of the farmer in the village Native 2- Non-Native |

Q1.4.1- Number of years of residency

Q1.5— Occupation

Agriculture 1-yes|_|2-No|_|

Fishing 1- yes| | 2- No|_|

Timber exploter 1- yes|_ | 2- No|_|
Non-Timber Forest Products (NTFPs) Collector 1-
yes| | 2- No| | Hunting 1-Yes 2-Dther

Q1.6 Family Size

Q1.7- Education Level

1-Primary 2- Secondary @ghtSchool ||
4-Never been to school

Q1.8-Farmer Spending per month in CFA francs

Put the amount or the number corresponding to tt
spending

e or |
2- [0 20000
'€ 3- [20 000, 40 000[
4- [40 000, 60 000[
5- [60 000, 80 000[
6- [80 000, 100 000[
7- 100 000 and more

Q1.9- Livestock units own

Goat: 1-Yes| | N&-|_| Pig 1-Yes 2-No
Chicken 1-Yes| | 2-No|__| Sheep 1-Ydd02
Others

Q1.10- Type of house own

1-Traditional house (mud)
2- Modern house (made with block/plank)

Q1.11- Drinking water source to the household

Tap 1-Yes| | 2-No|_|
Stream 1-Yes|_ | 2-No|_|
Lake 1-Yes|_| 2-No|_|

Pipe Borne 1-Yes| | 2-No|_ | Others

Q1.12- Perception of the relationship between foceser
and water quality

1-More forest leads to better water quality
2-More forest leads to more water quantity

3-Less forest cover leads to better water quality
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Please tick your choices

4-Less forest cover leads to more water quantity L

5-No relationship between forest cover and water
quality
6-No relationship between forest cover and water
quantity

Q1.13. Awareness about the importance of forest for

1- Watershed protection Yes/No

2- Biodiversity conservation Yes/No

3- Nature/Environmental protection Yes/No
5-Climate regulation or Carbon sequestration Mes/
6-cultural and spiritual site Yes/No

Q1.14- Awareness about Payments for Environme
Services such as biodiversity protection, waters
protection, carbon sequestration and landscapéyieau

nlakes 2-No
hed

I1.2. Farm Characteristics. (Necessary to understand the types and levels oftaidties carried out by
farmer in the Reserve and Lake, and the access mdds)

Q2.1- Do you have farm in the Village? 1-Yes 2-No ]
Q2.1.1- How did you obtain it? 1- Inheritance Rent 3- Buy .
4- Donation  5- Others

Q2.2- Location of the farm
Closed to the lake can be understood as 3m, 5r@rorfrom the Lake
border/

1-In the Reserve closed to lake 2-In the Reserve |
3- Out of the Reserve 4- In and out of the reserv

Q2.2.1- If in the reserve, were you aware it ibidden to 1- Yes 2-No ]

do farming in the reserve?

Q2.2-2- Size of the farm A-]0-1]ha B-]1-2]h C- ]2-5] ha ]
D-]5-10lha  E-More than 10ha

Q2.3— Types of Crops most cultivated

1-Food crdb€ash Crops 3-Foods and Cash Crgps

Q2.3.1- which ones?

1-Cocoa 2- Palm oil 3- RubberGthers

Q2.4- What system of production do you use?

2-Mono Cropping

1-ddopping [

3-Shifting cropping

Q2.5— In which markets do you sell your agricultura
products?

1-Village market 2-Kumba market
3-Village and Kumba markets 4-Others

Q.2.6- Average yearly on farm Income

Foodcrops | | | | | | CFA
CashCrops|__ || || | _|_|CFA
Total: | |_ | | | |

Environmental practices in the farm or Traditional farm

management practices and knowledge on technajg adoption

Q2.7- Are you using chemicals? lYes 2-No ] If2, %C;tg
Q2.7.1- Which one? A-Fungicides B-Herbicides C-Insecticides||_
D-At least one of them E- Others
Q2.7.2. How much did they cost per crops season? LI ICFA
Q2.8- What techniques do you use for soil prepamati 1-Slash and burn 2-Rotation 3-Others L
before sowing?
Q2.9-Do you practice bush fallow? 1-Yes @-N | If Z,ngoltg
Q2.9.1- For how long do you practice bush fallow? -1 year b- 2years c-3yearsMbre than 3years |_|
Q2.10- How do you judge the outputs of your crops 1-Very Good 2- Good 3- Average 4-Bad |||
produced with the practices you uge@il fertility)
Conservation Modality
Q2.11-Do you still have big old trees in your farm? 1- Yes 2-No | g; gg to
Q2.12- Which types of trees do you still have ia thrm? 1-Timber 2- NTFPs 3-Fruit trees 4-Wood|__|
5- Fuel wood 6- Others
Reforestation modality
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Q2.13- Do you plant trees in your farm?

¥es 2-No

Q2.13.1-Which types of trees do you plant in yaumnf?

1-Timber 2- NTFPs 3-Fruit trees 4-Wood |__|
5- Fuel wood 6- Others

Q2.13.2 Number of trees planted per year? || __|trees

Q2.13.3- Frequency of trees planting 1-Every yRaAfter 2 years 3-Other L]
Q2.14.4-Do you hire people to plant trees in ya@unf? 1-Yes 2-No

Q2.14.5- Number of hours spent planting trees iwryarm | |__|__|hrs

Q2.14.6- Where do you obtain your seedlings?

1-Fyoun nursery 2- Donation 3-Buy 4-Otherg

Q2.15- Is there any reforestation Programme irrélserve?

1-Yes 2-No ]

Q2.16- Which percentages of forest in the reseovgatl
think is destroyed?

1- 90% 2- 80% 3- 75% 4- 50% L]

Timber exploitation, Fuel wood and Non Timber Fores Products collection activities in the reserve

Q3.1. Do you exploit timber in the reserve?

Mes 2-No | If no, go to

Q.32

Q3.1.1- What are the more exploited species?

1-Kamp 2- Iroko 3-Sapelli 4-Bosinga 5-Other

Q3.1.2- Where do you obtain the exploitation title?

Q3.1.3- How much do you gain in exploiting timber? L ICFA
Q3.2- Where do you collect fuel wood? 1-In the rese2-Out of the reserve || |2 goto
3-In and out of the reserve Q3.3
Q3.2.1- Do you sell fuel wood collected? I¥es 2- No | g23 go to
Q.3.2.2- Where do you sell them? 1-Village 2-Kumterket 3-Village and Kumba
markets 4- Others ||
Q3.2.3- How much do you gain selling fuel wood? ILL L Il | ICFA
Q3.3- Do you collect NTFPs in the reserve? Yes 2-No | |(f324 goto

Q3.3.1- Where do you sell them?

1-Village mark@tKumba 3-Village and Kumbg
markets 4- Others | |

Q3.3.2- How much in average do you gain sellingrbe

||| |_|_|_ICFA

Agroforestry information

Q4- Have you ever hear about AGROFORESTRY or
BIOAGRICULTURE?

Agroforestry technology combines trees and foragedth livestock
operation, and provides environmental benefits suels water quality
improvement, soil conservation, carbon sequestratiawildlife habitat
protection, and aesthetic value.

1- Yes 2-No ]

Q4.1.1- How did you hear about Agro-forestry?

Bipl

Q4.1.2- Do you ever hear about BIOFERTILIZERS?

1-Yes 2-No I (ifno, goto

Qin

Information on farmer’s Willingness to Accept (WTA) compensation for reforestation and agro-forestry
practices

Hypothetical scenarios of the Contingent ValuatioBtudies carried out in Barombi Mbo forest reseraeehnoticed
that about 90% of the forest reserve is destroyeldnaostly the forest closed to the Lake and tliale current leve
of activities in the reserve continue, there wdret any trees to providiiel wood, wood, climate stabilizatio

wildlife habitat, water quality and quantity forttue ge

neration as well as for ecotourism in theesshed

To regenerate the forest reservédReforestation Programme is foreseen by the Governtmé& our participation in
this Programme will help the Government estimageRéforestation Costhus,

Qll- Would you be willing to participate in this tree
planting Programme in the reserve and at the borddrthe
lake or in any other programme?

S 1- Yes 2-No ]

If 2, goto
QI3

QIll.2. How many trees will you be willing to plamind

control per year?

| |_|__|trees
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QIl.2.1.Would you be willing toreceive |_|_| | | _|per 1- Yes 2- No | If no, go

year for your participation in the reforestation From the pilot survey, we retained two amount 10000 t°” 21

programme? CFA and 15000, of which each will be affected to 56 of Qll-2.
individual after printing out the questionnaires

QIl.2.2- Would you be willing to just receive seiadls and | 1-Yes 2- No ]

training to participate to the programme?

QIl.3- Would you stop using chemical from at least 8 1- Yes 2- No |

meters of the lake border for consecutive 10 yeiégou

receive seedlings of agro-forestry species andnirag?

(Agroforestry practices: associate reduction inleemical use with fruit

trees planting)

II. 3. Fishing activities in the Lake
Q5.1-Do you fish in the Lake? lYes 2-No | :f rglyvgo
0
Q5.1.1- Which periods do you fish in year? 1-Evergson 2-only dry season

Q5.1.2- How many days do you fish per week?

1-Eayy 2-Sometimes

Q5.1.3. Which fishing tools do you use?

1-Baslkadr2- Hooks 3- Gill nets |__[Gthers__

Q5.1.4.What is the size of the Gill nets?

L] IMeters

Q5.1.5-Where do you buy them?

1-Locally made 2-Village market 3-Kumba marke¢h€

Q5.1.6- Which fish species do you find rare inldde?

(Local names and commercial names)

Q5.1.7- Where do you sell them?

1-Village markeKunba market 3-Village an
Kumba markets 4-Others ]

Q5.1.8- What is the nature of your customers?

thiRes 2-Others ]

Q5.1.9- How much do you gain in fishing activitiper
month?

L[ || _|_|_|CFA/per month

Q5.2- Have you ever heard about fish breeding?

Yles 2- No

Information on Willingness to Accept (WTA) compenséon for conservation practices

Hypothetical Scenario of the Contingent Valuation:The International Union of Conservation of the INathas noted that mo

of the endemic fish species in the Lake sucbieklid Stomatepia mongare critically in danger and that if the currenidkeof

fishing activities continue, there won't be avaltalffish for future generation in the Lake as wellret opportunity for visitors

D

the

and scientists coming for research. To save theskemic fish species, &onservation Programme is foreseen by
Governmat. Your participation in this Programme will heélee Govenrment estimate thenservation cosfrhus,

Q4.2. Would you be willing to participate in this 1- Yes 2-No | If no,go
sustainable fishing programme? Q1
Q4.2.1-Would you be willing to receive fishing tsol 1-Yes 2-No |

recommendedgill nets types and siyéor sustainable

fishing activities?

Q4.2.2- Would you be willing to participate to a 1-Yes 2-No |

reforestation programme protecting the Lake Bordend

saving fishes?

Q.1- According to the reforestation, conservation etivities in the reserve and the lake, woulgou be
willing to participate in a sustainable integratadatershed management practices so as it benefifsitiare
generation if you receive|__ | | _|__||__| per Yearl-Yes 2-No |_|

If No, why?

Thank you for all your time spent answering our quations. Thank you so much!

End notes
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'An estimated rate of 0.48% per year. Also, a foneshitoring realized over a period of ten years9(L9 2010) in an forest
area of 50 hectare in Mount Cameroon watershednfdividuals size reaching at least 10 cm indicaled the forest is
declining (Chuyong et al. unpub. datacit. MINEPDED13). Moreover, between 1990 and 2000, the coulostyan average
of 220,000 ha of forest per year, amounting to arage annual deforestation rate of 0.90%. Betw®&0 2nd 2005, the
rate of forest change increased to 0.98% per anhurtal, between 1990 and 2005, Cameroon lost% 308 its forest
cover (or around 3.3million ha); and measuring tthtal rate of habitat conversion for the 1990-2@@®rval, the country
lost 8.4% of its forest and woodland habitat. In @ewon, agriculture is allegedly responsible for tlom’'s share of
deforestation, and this agriculture’s share is comigncited as 90%.
http://rainforests.mongabay.com/deforestation/archive/Cameroon.htm

"In 1798, Thomas Robert Malthus in his bosk, Essay on the Principle of Populatisat the tone for the current debate
about the sustainability of the economic growth.lthlss reasoned that there is a tendency for papualdb increase at a
geometric rate, whereas its subsistence (food ptomh) increase at an arithmetic rate. Thus, Matlemphasizes an
eventual steady state for the economy with a grgwiopulation. For Malthus, a fixed land quantitydaan assumed
tendency for continual positive population growdind diminishing returns in agriculture implies adency for output per
capita to fall over time.

In 1820, David Ricardo formalized and extended mioison of steady state by including the concegiofinishing marginal
productivity, particularly in hisPrinciples of Political Economy and Taxatiddalthus’s assumption of a fixed stock of land
was replaced by a conception in which land waslabvi@ in parcels of varying quality. Agriculturabiput could be
expanded by increasing the intensive margin (xplaiting a given parcel of land more intensivety) by increasing the
extensive margin (i.e. bringing previously uncudtied land into productive use). In other wordst tea as population
increased, people would be forced to not only ealé existing land more intensively but also extpratiuction into inferior
land. However, in either case, returns to the lapdt were taken to be diminishing. Economic depgient then proceeds in
such a way that the economic surplus is approprietereasingly in the form of rent, the return &md, and development
again converges toward a Malthusian stationarye stdevertheless, the Ricardian view was more optimigerms of
allowing for mitigation of the Malthusian fate tlhugh technological advancement.

In 1857, John Stuart Mill's work utilizes the ide&adiminishing returns, but recognizes the courd#ing influence of the
growth of knowledge and technical progress in adiice and in production more generally. WritingBritain when output
per person was apparently rising, not falling, lee@d less emphasis on diminishing returns, réflgahe relaxation of the
constraints of the extensive margin as colonial@tation opened up new tranches of land, as fdssis were increasingly
exploited, and as innovation rapidly increasedcatfiral productivity. The concept of a steadyetaas not abandoned, but
it was thought to be one in which a relatively highel of material prosperity would be attained.

i Simon (1981) took an extremely optimistic view adppilation growth in contrary to Malthus. According Simon,
population growth is a positive thing because #rgdr the world’s population the more minds thecail be and therefore
the greater would be the growth of knowledge. Téipansion in knowledge would overcome the resouarestraint to
population growth. Other optimists used the povigechnology as a basis for their assessments.

v Since public funds are insufficient to ensure toatimued growth of forest cover, FONAFIFO has trtedfind new
financing sources to compensate forest ownershfar efforts and secure the benefit for all of Tisis gave rise to the idea
of the Environmental Services Certificate (ESC),nafficial instrument that preserves the existingstsrand regenerates
new ecosystems and guarantees environmental sendican increasing population. Both individuals aodnpanies may
invest in Environmental Services Certificatdor the protection of one or more regions determhiecording to their
interests. The amount to be invested will depenthemumber of hectares he/shelit is willing totecd The minimum area
to invest for an ESC is one hectare. In 2010, tlegage value of ESC per hectare is $57 per yeacamigacts are made for
five-year terms. FONAFIFO has developed a seconds may to raise economic resources from the privaetor,
institutions and friendly governments to proteatl aeforest the land, mainly in watersheds whereomgmt water resources
are generated for human consumption and hydromlestergy production, as well as for the protectibmegions wherein
large variety of biodiversity is present. Such fimstents consist of entering inégreementsthrough these agreements, the
private sector, institutions, or Governments cdniié certain amounts of money, complemented by Sufrdm
FONAFIFO’s programs, in order to execute the Enwinental Services Payments under ESP in a particelgion.
FONAFIFO has subscribed agreements with localpnatj international, public and private entitiegtmerate funds for the
fulfillment of its objectives

¥ According to IUCN, in the 1990s, Environmental Fur{i§s) have emerged as promising long-term mechenier
providing financial support to biodiversity consation and sustainable development activities. Emvitental Funds vary
greatly in terms of their funding, governance, cinoe, purpose and funding priorities. They opeaatihe local, national and
sometimes, regional level. Yet, there are some comitireads, both in terms of lessons learned aatdrfes contributing to
success. For instance, the most successful fumdistteoperate like independent foundations, inagstheir assets and
using the interest to fund programs. They tendea@bverned by mixed public-private sector board®nowith NGOs as
"majority stakeholders", helping manage the capitalest the funds, and determine which project$ neceive funding.
Clearly environmental funds can provide a useful sunstainable source of funds for biodiversity covstgon. But beyond
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the money, the funds can also help build a culafrphilanthropy in the countries concerned and eseas increasingly
important actors in national policy arenas.

265



