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Abstract

This paper aims to analyze the relationship between technology adoption and
access to credit by farmers in Tanzania, with particular focus on spatial spillover
effects on technology adoption. We examine new technology diffusion by
farmers through their peers and measure geographical proximity using farms’

GIS localization data. Using the 2012-2013 Tanzanian Household Survey and a
spatial lag probit model, we find evidence that farmers’ access to finance leads
toincreased agricultural technology adoption, and that the spillover effect plays
arolein this process. In addition, our results are robust over a 3-year period (i.e.,
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2008-2009,2010-2011, and 2012-2013). Finally, evidence of the existence of spillover
effectsin the adoption of agricultural technology suggests that interactions between
farmerswho are 'geographical neighbours' should be supported/exploited to achieve
substantial efficiency and savings in new agricultural technology extension.

Introduction

Harnessing the potential of Tanzania’s agricultural sector is key to the country’s
sustainable growth and export promotion. A significant increase in agriculture
productivity is needed not only to supply domestic demand, but also to tap into larger
markets at regional and global levels. In addition to helping generate more growth
from agriculture, increased productivity would also free up labour to be employed
in other higher value-added activities. Productivity trends were positive in Tanzania
over several decades but have declined in recentyears. While agriculture production
rose by 3% on average between 1961 and 2015, it still represented only half of South
Africa’s production and remains low compared to average middle-income countries.
Furthermore, it has declined since 2012, reaching a -15% low in 2015.

Relatively low agricultural productivity may be due to a number of factors, including
low levels of mechanization, limited access to inputs and/or financing, poor quality
of infrastructure, and insufficient innovation. Innovation is essential to bringing
about a sustainable increase in productivity in Tanzania is low by international
standards. As an illustration, Tanzania’s agricultural total factor productivity
(TFP) index decreased by 3% over the period 1962-2015, while it rose by 41% in
Asian countries. Investment in the adoption of new technologies in the sector can
strengthen agricultural production in Tanzania. However, accomplishing such an
aim will require strengthening financial inclusion for farmers to enable them not
only to access credit but also to transact in a manner that is convenient and does
not require undue time, effort, or expense.

Financialinclusion refers to allinitiatives that make formal financial services available,
accessible, and affordable to all segments of the population (African Development
Bank, 2013), including farmers and agricultural workers. Farmers and agricultural
workers have historically been excluded from the formal financial sector for various
reasons primarily related to their education and economic background. Inadequate
access to financial services mainly occurs in the agricultural sector, which employs
a sizeable portion of Africa’s labour force. The factors hindering access to financial
services in the agricultural sector include high delivery costs, low farming profits,
lack of access to banking technology, the necessity of collateral, low productivity,
long distance to the source of credit, type of credit source, lack of education, and
price risk (Etonihu et al., 2013).



TECHNOLOGY ADOPTION AND ACCESS TO CREDIT IN TANZANIA: A SPATIAL ECONOMETRIC ANALYSIS

In Tanzania, a significant part of the population remains excluded from access to
financial services, especially those living in rural areas and working in the agricultural
sector; in Tanzania, 54% of the agricultural labour force is excluded from all formal
and informal financial services (National Financial Inclusion Framework - NFIF,2014).
Indeed, until recently, the Tanzanian financial system has not been particularly
inclusive; it is small and dominated by the banking sector, which accounts for 71%
of the financial sector’s total assets (International Monetary Fund, 2016).

Credit guarantee schemes have been designed and established to increase credit
availability to support agriculture, given its prominence in Tanzania’s economy.
These schemes have made and continue to make a significant contribution to the
expansion of credit in Tanzania (FSDT, 2016). Four of these schemes are currently
active in Tanzania: (a) Private Agricultural Sector Support, funded by the Danish
International Development Agency; (b) Sustainable Agriculture Guarantee Fund,
funded by a private bank, Rabobank; (c) Agricultural Credit Guarantee, funded by
Alliance for a Green Revolution in Africa, OPEC Fund for International Development,
and Kilimo Trust; and (d) Cooperative and Rural Development Bank Guarantee,
funded by African Development Bank and United States Agency for International
Development and focused exclusively on agriculture (Financial Sector Deepening
Trust - FSDT, 2016).

Because financial services are evolving in rural areas of Tanzania, theirimpact on the
agricultural sector must be comprehensively assessed to support financial inclusion
policies. The literature highlights the fact that inadequate access to formal financial
services, including agricultural credit, impedes the adoption of new technologies and
productivity (Giné and Yang, 2009; Meyer, 2015; Ogada et al., 2014).

While extensive work exists on credit impact on technology adoption and
productivity (Abate et al., 2016; Duflo et al., 2006; Kumar et al., 2020), the role of a
spillover effectinduced by geographical proximity among farmers warrants further
investigation. Indeed, two compelling questions are: (a) Is there a neighbourhood
effect (i.e., a ‘contagion effect’) in the adoption of new technologies? and (b)
What is the role of the ‘neighbourhood effect’ in the impact of access to credit
on technology adoption in agriculture? Against this backdrop, this paper aims
to explore the relationship between technology adoption and credit access in
Tanzania, while highlighting the role of a spillover effect induced by geographical
proximity among farmers.

The choice of Tanzania as our subject is justified for two primary reasons. First,
Tanzania has a National Financial Inclusion Framework, which aims to address
obstacles to financial inclusion by designing, monitoring, and evaluating necessary
policies and actions. Such a framework is important as it serves to put the results
of the analysis and related policy actions into perspective. Second, while it focuses
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on the most recent household survey available (2012-2013), the analysis also takes
advantage of structured data to offer new insights into the dynamics of farmers’
behaviour over a three-year period (i.e., 2008-2009, 2010-2011, and 2012-2013).
Furthermore, this study is relevant for several reasons: (a) The role of spillover effects
in the relationship between access to credit and technology adoption, especially in the
case of Tanzania, has not been extensively investigated; (b) This research improves the
identification of neighbourhood effects on technology adoption; indeed, neglecting
the role of neighborhood effects could produce an under-estimation of the effect of
financial inclusion on technology adoption; and (c) This research is policy-relevant
because improving our understanding of the relationship between financialinclusion
and technology adoption is helpful in designing sound policies and achieving better
value for money/return on investments in their implementation.

Conclusion

In this study, we examine the relationship between technology adoption and credit
access of farmers in Tanzania. We test specifically the role of farmers’ diffusion of
new technology through their peers and focus on their geographical proximity using
farms’ GIS localization data. We assume that geographical proximity increases the
availability of accurate information and accelerates technology diffusion. The results
of the spatial lag probit models used support the hypothesis that financial access
leads to increased agricultural technology adoption, and that the spillover effect has
an impact on this process.

We find thatimproved access to credit leads to greater spillover effects in the adoption
of inorganic fertilizers and pesticides. As farmers’ level of credit increases, their
purchasing power, and the probability of their adopting new agricultural technology,
such as inorganic fertilizer, also increases. Therefore, improving financial access to
agriculturaltechnology, including fertilizers and pesticides, is relevant to policy. The
existence of spilloversin the adoption of agricultural technology suggests that a typical
policy aimed at easing access to inorganic fertilizers or pesticides could generate
an impact that goes well beyond the original target, leading to increased efficiency
and lower cost. We conclude that by promoting inorganic fertilizers (through credit
facilitation, for instance) to a small set of farmers, the government could indeed
achieve increased acceptance and adhesion and higher agriculture productivity
thanks to spillover effects.



TECHNOLOGY ADOPTION AND ACCESS TO CREDIT IN TANZANIA: A SPATIAL ECONOMETRIC ANALYSIS

References

Abate G.T., Rashid S., Borzaga C., and Getnet K. 2016. “Rural finance and agricultural technology
adoptionin Ethiopia: Does the institutional design of lending organizations matter? World
Development,Vol. 84: 235-253.

Banerjee, A., Chandrasekhar, A.G., Duflo, E. and Jackson, M.0O. 2013. “The diffusion of
microfinance”. Science, 341(6144).

Conley, T.and Udry, C. 2010. “Learning about a new technology: Pineapple in Ghana”. American
Economic Review, 100: 35-69.

Duflo, E., Kremer, M. and Robinson, J. 2006. Why don’t farmers use fertilizer? Evidence from
field experiments in Eastern Kenya, Unpublished manuscript.

Etonihu, K., Rahman, S. and Usman, S. 2013. “Determinants of access to agricultural credit
among crop farmers in a farming community of Nasarawa State, Nigeria”. Journal of
Development Agricultural Economics, 5: 192-196.

Foster, A.D. and Rosenzweig, M.R. 1995. “Learning by doing and learning from others:
Human capital and technical change in agriculture”. Journal of Political Economy, 103(6):
1176-1209.

FSDT. 2016. Review of guaranteed schemes in Tanzania. Financial sector deepening trust.

Giné, X. and Yang, D. 2009. “Insurance, credit, and technology adoption: Field experimental
evidence from Malawi”. Journal of Development Economics, 89: 1-11.

International Monetary Fund. 2016. United Republic of Tanzania Selected Issues: Macro-
financial Issues (No. 16/255), IMF country report. International Monetary Fund.

Kassie M., Shiferaw B., and Muricho G. 2011. “Agricultural technology, crop income, and poverty
alleviation in Uganda”. World Development, Vol. 39, No. 10: 1784-1795.

Krishman, P. and Patnam, M. 2014. “Neighbours and extension agents in Ethiopia: Who
matters more for technology adoption? American Journal of Agricultural Economics, Vol.
96, 1: 308-327.

Kumar, A., Takeshima, H., Thapa, G., Adhikari, N., Saroj, S., Karkee, M. and Joshi, P.K. 2020.
“Adoption and diffusion of improved technologies and production practicesin agriculture:
Insights from a donor-led intervention in Nepal”. Land Use Policy, 95: 104621.

Manyong. V.M., lkpi A, Olayemi J.K., Yusuf S.A., Omonona B.T., Okoruwa V., Idachaba F.S.
2005. Agriculture in Nigeria: Identifying opportunities for increased commercialization and
investment. Ibadan: [ITA.

Meyer, R.L. 2015. Financing agriculture and rural areas in Sub-Saharan Africa.

Nakano, Y. and Magezi, E. 2020. “The impact of microcredit on agricultural technology adoption
and productivity: Evidence from randomized control trial in Tanzania”. World Development,
Vol. 133: 104997.

Nakano, Y., Tsusaka W., Aida, T., Pede, V. 2018. “Is farmer-to-farmer extension effective? The
impact of training on technology adoption and rice farming productivity in Tanzania”.
World Development, Vol. 105: 336-351.

Nwaru, J.C.,2004. Rural credit market and resource use in arable crop production inimo state
of Nigeria. University of Agriculture, Umudike, Nigeria.



6 Poricy Brier No.800

Obwona, M., 2006. Determinants of technical efficiency differentials amongst small- and
medium-scale farmers in Uganda: A case of tobacco growers.

Ogada, M.J., Mwabu, G. and Muchai, D. 2014. “Farm technology adoption in Kenya: A
simultaneous estimation of inorganic fertilizer and improved maize variety adoption
decisions”. Agricultural and Food Economics, 2: 1-18.

Porteous, 0.2020. “Trade and agricultural technology adoption: Evidence from Africa”. Journal
of Development Economics, Vol. 144: 102440.

Zhang, S., Sun, Z., Ma, W., Valentinov, V., 2020. “The effect of cooperative membership on
agriculturaltechnology adoption in Sichuan, China”. China Economic Review, 62,n°101334.



Mission

To strengthen local capacity for conducting independent,
rigorous inquiry into the problems facing the management of economies in sub-Saharan Africa.

The mission rests on two basic premises: that development is more likely to occur where there

is sustained sound management of the economy, and that such management is more likely to

happen where there is an active, well-informed group of locally based professional economists
to conduct policy-relevant research.

Bringing Rigour and Evidence to Economic Policy Making in Africa
« Improve quality.

«  Ensure Sustainability.
«  Expand influence.

www.aercafrica.org

Learn More
o www.facebook.com/aercafrica www.instagram.com/aercafrica_official/
o twitter.com/aercafrica ° www.linkedin.com/school/aercafrica/

Contact Us
African Economic Research Consortium
Consortium pour la Recherche Economique en Afrique
Middle East Bank Towers,

3rd Floor, Jakaya Kikwete Road
Nairobi 00200, Kenya
Tel: +254 (0) 20 273 4150
communications@aercafrica.org




