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. Introduction

A proposition that has enjoyed wide acceptance among those concerned with the design
and the evaluation of the adjustment process in sub-Saharan African (SSA) countries is
that the agricultural sector is critical to a change in the structures of these economies
(see for instance, Oyejide, 1990; World Bank, 1990; UN Expert Committee Report,
1990 - quoted in United Nations, 1990). This proposition is on the basis that the structural
features of the agricultural sector in these economies places the sector in a strategic
position in any programme that aims at:

 arresting the decline of SSA economies in the short run;

» improving trade and payment balances;

» generating medium-term economic growth; and

» engendering a long-term transformation of these economies.

The World Bank (1990) emphasized that the key factors accounting for the importance
of the agricultural sector relate to the fact that it is more labour-intensive and less import-
intensive than the rest of the economy. It was against this background that the WB-
supported structural adjustment programme (SAP), introduced in Nigeria in the third
quarter of 1986, made the agricultural sector pivotal to structural change and the growth
of the Nigerian economy.

Since the introduction of SAP, several research studies have investigated a broad
range of issues relating to structural adjustment and the Nigerian economy. This research
seeks primarily to evaluate the response of the Nigerian economy to adjustment or reform
policies. The study is in several stages. The study by Kwanashie et al. (1991) was the
output of the first phase. It focused on agricultural supply response because of the critical
role agriculture is expected to play in the entire adjustment process. This current study
is an advancement on that.

Review of earlier studies

Of the diverse range of propositions that have emerged in the evaluation of the response
of agriculture to policy, the proposition that agricultural supply responds positively to
price has received the most attention. In fact, a significant part of the literature on the
policy response of agriculture has focused on the short-run and long-run supply response
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by individual crops to changes in output or input prices. Olayide (1969, 1972) Owosekun
(1976, 1977), and Phillips and Abalu (1987) tested the proposition that the output of
Nigerian crops respond strongly and positively to movements in output prices. Their
results validated that hypothesis and were also consistent with the findings of similar
studies, that short-run elasticities were small in absolute terms and relative to long-term
elasticities (see Bond, 1983).

A weakness of these studies is that they seem to have discounted the possibilities of
non-price incentives exerting significant influences on the response of agricultural supply.
Chhibber (1988), Binswanger (1989), World Bank (1990) and Oyejide (1991) point to
an emerging consensus on the importance of non-price incentives. World Bank (1988)
identifies inadequate infrastructure, poorly developed markets, rudimentary industrial
sectors, and severe institutional and managerial weaknesses in the public and private
sectors as the key non-price factors constituting significant constraints to the supply
responsiveness of SSA economies to reform policies.

Against the background of the emerging consensus on the importance of non-price
factors, the earlier study (Kwanashie et al., 1991) estimated short-run and long-run price
and non-price response coefficients for three non-tradeable crops (millet, maize, sorghum)
and five tradeables (cocoa, groundnut, cotton, palm kernel, palm oil). Similar coefficients
were computed for four sub-sectors (food, non-food, fisheries and livestock). The study
also measured aggregate supply responsiveness.

Some of the results of the empirical analysis based on the Nerlove methodology,
indicate that:

1. Response to price was higher relative to non-price responsiveness;

2. Long-run response was higher than that in the shortrun;

3. Non-food and fisheries tend to respond significantly to price incentives,
particularly in the longrun; and

4. The responses of food crops and livestock to price were very low, in both the

shortrun and the longrun.

Research problem

The 1991 Kwanashie ez al., study extends other studies in both breadth (consideration
of more crops) and analytical scope (estimation of price and policy elasticities). This
study, in turn, extends the 1991 study in five key directions. First, it specifies agricultural
import functions to capture the trade-offs or complementarity between domestic
production of agricultural products and agricultural imports. This extension makes it
possible to track one of the key mechanisms through which exchange rate and liberal
trade policies would influence supply response in Nigeria. It is therefore useful to a
more precise evaluation of the effects of adjustment policies on agricultural supply
response.

Second, the study specifies absorption and export functions of agricultural
commodities to trace the expenditure switching that adjustment policies are expected to
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bring about. Third, it specifies endogenous functions of commodity prices (prices were
assumed to be fixed in the earlier study). This is justifiable given that adjustment policies
assume that domestic prices are (or will become) endogenous and that devaluation will
affect supply/output through prices. Four, the study estimates and solves what promises
to be a significant step towards an agricultural policy model for Nigeria. Finally, the
model is used to evaluate the possible impact of exchange rate devaluation on supply,
absorption, imports, exports and prices of agricultural products.

Objectives

This study achieves two objectives. First, it specifies, estimates and solves a basic
agricultural policy model that could be used to evaluate the effects of policies targeting
the agricultural sector such as the adjustment programme. The model captures some of
the observed behavioural regularities of Nigerian agriculture, its role and linkages within
the economy, and its links to the external economy. To do so, the model contains
agricultural supply/output response functions, import demand functions for agricultural
products, export supply functions of key cash crops, domestic absorption functions of
food and cash crops, and price functions for food and cash crops.

Second, the study applies the model in evaluating the possible effects of alternative
exchange rate regimes on agricultural output, imports, exports, absorption and prices.

Limitations

The first limitation of the study is that it does not explicitly specify the resource dynamics
within the economy that are necessary to long-term supply responsiveness (see
Binswanger, 1989). Apart from data problems, explicit modelling of resource dynamics
would require an expansion of the model to include sectors that would lose or gain
resources from agriculture in the process of adjustment to changes in incentives. However,
this limitation applies more to long-term applications of the model than to short-term
uses, of which an evaluation of the obviously short-term effects of adjustment policies
is an example.

Second, the model does not cover all crops; and third, government policy is assumed
to be exogenous. The coverage would have to be extended, while the assumption that
policy is exogenous would have to be relaxed to reflect the sensitivity of policy to
exogenous shocks if the relevance of the model were to be improved.



Il. Economic policy and Nigerian agriculture,
1970-1990

Nigeria is still basically an agricultural country despite the significant growth of other
sectors since political independence in 1960. Agriculture remains the largest single sector
of the economy, providing employment for a large segment of the work force and
constituting the mainstay of Nigeria’s large rural population. Since 1985 the percentage
of gross domestic product attributable to agriculture has been maintained at around
31%, well ahead of mining and quarrying - including crude petroleum and gas - as well
as wholesale and retail trade, which are the other two major contributors to GDP in
Nigeria.

While agriculture remains dominant in the economy, the food supply in Nigeria does
not provide adequate nutrients at affordable prices for the average citizen. The nutritional
status of both rural and urban dwellers in a largely agrarian country like Nigeria should
be better. The food supply does not provide adequate nutrients in terms of either calories
or protein balance, (Igene, 1991). The daily per capita protein intake is under 7g/day,
while calorie intake is under 2,600 calories per capita per day in spite of the size of the
agricultural sector.

From the 1970s Nigerian agriculture has been characterized by excess demand over
supply due primarily to high population growth rates, stagnant or declining growth,
high rates of urbanization, increased demand for agricultural raw materials by an
expanding industrial sector and rising per capita income stimulated by an oil export
revenue boom.

In addition to this, the pattern of food consumption has been changing rapidly in
terms of quantitative and qualitative adaptations to new food preferences and consumption
habits. The increasing emphasis on agricultural growth and development in Nigeria
amidst a rapidly growing population in part reflects the alarm with which policy makers
have viewed the excess demand for food. Before 1970, Nigeria appeared to have
succeeded in achieving a balance between food supply and demand with a moderate
level of imports and corresponding low pressure on prices. With a relatively abundant
supply of farm labour and cultivable land, agriculture, particularly food production was
able to respond quite adequately to a steadily rising demand. An expansion of land
under cultivation and an increased absorption of rural labour constituted a ready means
for output expansion. However, the 1970s oil boom saw a high rate of rural-urban
population migration. The gap between the domestic supply of food and the demand for
it has risen since then. Besides the supply-demand imbalance in the food sub-sector,
traditional exports declined sharply in both absolute and relative terms.

The trend in domestic agricultural production was a factor in both problems. Table 1
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Table 1: Index of output of major food crops, 1970-1990

Yams Maize Millet Rice Cassava
1970 236.20 108.01 75.55 98.94 334.02
1971 187.46 95.36 68.94 98.59 288.75
1972 132.46 32.86 58.16 157.95 164.51
1973 133.15 60.33 92.29 172.08 186.19
1974 137.45 39.53 135.10 185.51 229.03
1975 165.48 99.70 62.03 178.09 148.59
1976 124.21 79.94 70.37 77.03 114.19
1977 122.40 48.65 62.73 114.88 105.88
1978 112.61 49.25 57.80 113.07 103.58
1979 100.90 36.53 57.55 56.54 92.46
1980 100.75 45.81 56.77 37.46 90.23
1981 100.06 53.89 65.24 55.83 39.64
1982 103.38 57.34 64.85 74.91 37.85
1983 77.69 44.46 91.53 51.24 32.80
1984 88.31 79.94 81.46 55.48 77.30
1985 90.96 89.07 89.61 69.26 88.11
1986 100.00 100.00 100.00 100.00 100.00
1987 93.80 89.97 95.00 104.95 95.01
1988 175.31 95.58 90.50 186.93 201.73
1989 176.08 100.15 92.50 242.76 238.30
1990 149.99 165.12 81.85 162.90 234.97

Source: CBN (1991), Statistical Bulletin, Vol. 1, Nos 1 & 2.
Table 2: Index of output of cash crops, 1970-1990

Cotton Cocoa Palm Kernel Paim oil Groundnut
1970 358 305 90 75 247
1971 426 257 88 77 216
1972 105 241 77 71 211
1973 85 215 66 66 137
1974 481 214 89 75 304
1975 313 216 84 77 70
1976 294 181 84 81 72
1977 269 193 81 82 89
1978 211 157 80 82 125
1979 125 151 80 100 79
1980 77 153 80 100 105
1981 48 174 84 82 83
1982 39 156 89 77 67
1983 120 140 80 77 62
1984 108 140 97 85 93
1985 114 160 103 93 97
1986 100 100 100 100 100
1987 80 105 101 105 103
1988 194 230 156 108 103
1989 185 256 171 108 127
1990 215 244 177 1M 135

Source: CBN (1991), Statistical Bulletin, Vol. 1, Nos 1 & 2.
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shows that the agricultural sector declined at an annual average of 0.43% between 1970-
1985. The period between 1975 and 1978 recorded the highest level of decline (7.88%).
Between 1970 and 1985, domestic production of yams, maize, millet, rice and cassava
either stagnated or declined sharply. The output of yams in 1985 was only 38.11% of the
value in 1970, Except for millet (118.61%), other food crops had lower outputs in 1985
compared to 1970, with 82% for maize, 69.98% for rice, and 26.54% for cassava.

Table 2 shows the trend of agricultural products that at some point were
exportable. Cotton and groundnut output declined sharply within the period. In 1985,
the output of cotton and groundnut was 31.48% and 39.28% of their respective 1970
values. The decline in cocoa was less sharp, although the value in 1985 was only about
half (52.46%) of the 1970 value. The output of palm oil more or less stagnated over the
period. The output of palm oil also more or less stagnated in 1970-1987, but, it rose
significantly in 1988-1990.

The decline in aggregate output of agriculture and other sub-sectors coupled with
increasing population generates serious problems for food security. Even if the population
grows at only 2.5% annually, the decline of 0.43% creates a gap of 2.93% annually
assuming that per capita consumption remains constant.

Besides the decline in the major sources of calories, there is evidence that the livestock
and fisheries sub-sectors have not matched the increase in population. This adds a
nutritional dimension to the overall problem of food security. Nigeria is ranked 142nd
among the 160 meat-eating countries of the world. Thus compared to USA (360g/day)
and New Zealand (302g/day), an average Nigerian consumes only 20 grammes of meat
per day (Alonge, 1991). Nigerians on the average also consume much less than the 65g
of protein per day that is the minimum Food and Agricultural Organization (FAO)
recommendation for healthy living.

Table 3 shows the trend in guaranteed minimum price (GMP) for selected food crops
(non-tradeables) and the producer prices for selected cash crops (tradeables). The decline
in the production of tradeables has raised serious domestic and external balancing
problems. The output of domestic input-using agro-allied firms is constrained by output
fluctuation and decline, while the decline in tradeables output reduces the size of export
revenue and market shares. This adversely affects the balance of payments.

The Nigerian government has attempted to improve the performance of the agricultural
sector with policies that can be grouped into two periods. The SAP period, which
commenced in September 1986, represents a discontinuity from the policy regime that
preceded it. As aresult, a review of agricultural policies between 1970 and 1990 can be
classified into pre-SAP and SAP periods.

Pre-SAP period

This period starts from 1970 and ends in September 1986 when the SAP policy regime
began. The era was characterized by direct government participation in agriculture and
extensive use of policies that affected both the price and non-price incentive structures
of Nigerian agriculture. The broad objectives of policy were to stimulate the growth of
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Table 3: Index of commodity prices, 1970-1989

Year Rice Cocoa Cassava Cotton Yam Maize  Millet Palm Paimoil Ground
kernel nut
1970 10 8 19 11 12 8 16 57 8 7
1971 13 8 22 12 12 10 16 62 9 8
1972 11 8 16 13 10 8 17 62 10 8
1973 13 15 16 13 19 10 35 69 20 9
1974 19 14 23 16 21 11 37 114 27 15
1975 16 20 69 31 23 12 43 52 27 23
1976 27 19 45 31 22 20 40 58 27 25
1977 23 29 78 33 34 24 68 85 36 28
1978 31 29 83 33 46 23 70 94 36 29
1979 29 34 60 33 54 31 68 120 45 35
1980 4 37 76 40 53 31 63 74 50 42
1981 52 37 117 47 75 49 77 76 50 45
1982 39 37 133 51 89 40 99 70 50 45
1983 46 40 177 56 90 45 92 94 60 45
1984 78 43 171 70 116 64 173 171 60 65
1985 103 43 122 85 86 104 144 106 60 75
1986 100 100 100 100 100 100 100 100 100 100
1987 97 214 137 400 87 94 103 290 120 208
1988 178 314 341 450 165 110 281 516 150 225
1989 266 314 405 450 233 160 286 710 - 225

Source: Central Bank of Nigeria, Annual Reports and Statement of Accounts, various issues.

output and improve the productivity of agents in the sector.

Some of the policies were targeted at improving infrastructure such as irrigation (for
dry-season farming in the North), roads, storage facilities, etc. Other policies sought to
provide inputs at subsidized rates, €.g., the subsidized tractor-hire services most state
governments provided to farmers and the importation and distribution of fertilizers at
subsidized rates through federal government agencies. Some state governments
intervened directly through state farms.

To facilitate the procurement of inputs by farmers, the agricultural sector received
tariff concessions to ease the importation of inputs. Other non-price incentives included
credit policies that sought to make bank credit accessible to farmers. Agriculture was
listed as one of the priority sectors to which a specified percentage of total lending had
to be allocated at concessionary interest rates. This policy was complemented with the
establishment of specialized institutions such as the Nigerian Agricultural and Co-
operative Bank (NACB) established in 1973 by the federal government; the Agricultural
Credit Corporation (ABC); and the Agricultural Credit Guarantee Scheme, which began
in 1977.

Research institutes were aiso founded as vehicles for providing critical extension
services. International organizations such as the World Bank (WB) participated in the
design of extension services to rural farmers through various agricultural development
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programmes (ADP).

Some policies were also targeted at improving agricultural infrastructure, with others
aimed at improving the marketing of agricultural commodities. In 1977, for instance, a
new commodity marketing system consisting of a Price Fixing Authority (PFA) and
seven new national commodity boards (NCB) replaced the State Controlled Marketing
Board (CBN, 1977). The new arrangement was designed to organize the marketing of
all the major agricultural commodities for local consumption. Thus, food crops such as
Guinea corn (grain sorghum), millet, maize, wheat, rice, beans, yams and cassava came
under the marketing board system. As a result, a guaranteed minimum price (GMP) per
metric tonne of food crops was introduced in the 1976/77 season. Before the 1976/77
season, the government fixed producer prices only for traditional export commodities. The
government usually announced the producer prices in the April preceding the farming season.

In spite of the agricultural policy adopted in the pre-SAP era, as Table 1 and 2 clearly
show, the output of the agricultural sector declined in absolute and relative terms. This
development has been explained by different schools of thought. One explained the
decline in food crops in terms of demand diversion. The government adopted a short-
term measure to reduce the supply-demand imbalance for food by inducing a diversion
from home food products towards imports, which were said to be cheaper, easier to
prepare and of “better quality”. In this context, the concessionary tariff for food inputs
directs purchase and distribution of food imports through the Nigerian National Supply
Company (NNSC); exchange rate over-valuation seems to have facilitated a change in
consumption patterns against home food products.

Table 4: Index of selected agricultural imports, 1970-1990 (1986=100)

Year Food and live  Beverages and Animal and Total (Index) Total (N
animals tobacco vegetable oil Millions)
1970 7 28 0.6 4 72.91
1971 11 31 0.5 8 132.57
1972 12 30 0.8 9 145.57
1973 16 36 1.1 12 201.06
1974 19 62 2.8 16 254.86
1975 37 331 74 35 600.14
1976 55 436 19.7 52 895.94
1977 92 920 37.6 79 1302.30
1978 127 488 58.7 99 1637.86
1979 96 343 41.9 85 1414.00
1980 179 83 92.1 122 2023.10
1981 264 122 98.6 182 3100.20
1982 243 110 91.5 185 3084.20
1983 167 61 78.0 128 2129.40
1984 131 48 68.0 108 1694.30
1985 86 43 63.9 76 1265.50
1986 100 100 100 100 1653.00
1987 234 212 52.7 133 2239.10
1988 243 593 66.2 144 2276.00
1989 250 1064 741 138 2252.80

1990 469 1251 108.9 251 4080.90




Poucy MODELLING iN AGRICULTURE: TESTING THE RESPONSE OF AGRICULTURE TO ADJUSTMENT PoLicies IN NIGERiA 9

Source: Central Bank of Nigeria, Annual Reports, various issues.
Table 4 shows the trend of Nigeria’s agricultural imports, with an increase in food

imports from N72.91 million in 1970 to a peak of N3.1 billion in 1981. The steady
expansion in imports contrasts with the decline in agricultural exports as shown in Table
5. While export revenue stood at N808.81 million in 1970, it declined to t¥364.22 million
in 1982.

Table 5: Index of selected agricultural exports, 1970-1990 (1986=100)

Year Food and live Cocoa Palm kernel Total Total(-N
animals {Index) Millions)
1970 38 36 75 95 808.81
1971 38 39 89 46 396.70
1972 28 28 54 21.8 185.60
1973 36 30 65 46 388.98
1974 45 43 150 56 474.12
1975 50 59 46 56 479.22
1976 59 84 93 73 617.91
1977 89 85 112 89 753.50
1978 101 103 36 102 864.45
1979 69 117 41 92 779.76
1980 50 84 48 68 576.31
1981 49 38 62 47 399.83
1982 42 41 38 43 364.22
1983 62 61 57 63 536.83
1984 53 49 29 53 447.60
1985 51 49 21 51 436.36
1986 100 100 26 100 850.91
1987 196 404 207 289 2457.92
1988 38 398 698 217 1850.66
1989 24 281 1747 195 1660.85

Source: Central Bank of Nigeria, Annual Reports, various issues.

Table 6 shows some important agricultural balances and indicates that, except in the
case of food and live animals whose trade balance was in surplus between 1970 and
1974, other balances were in deficit from 1970-1990. The total agricultural trade balance
of N221.4 million in 1974 turned into a deficit of N96.6 million in 1975. Since then, the
sector recorded increasing levels of deficit peaking at N2.6 billion in 1982. At 1982
prices, this deficit is indeed substantial. In fact, it was 53.42% of Nigeria’s deficit on
current account. Evidently the crisis of Nigerian agriculture spilled over into other
external sectors.

The supply-side shows the factors causing the problem in Nigerian agriculture. Oyejide
(1991) and Bevan et al. (1988, 1992a, 1992b) saw the phenomenon as a classic example
of the Dutch disease effect of an export revenue boom. They analyse oil export revenue
within a general equilibrium framework as a primary cause of the collapse of Nigerian
agricultural production in the pre-SAP era. Specifically, the observed massive increase
in public spending, most of which was channelled to investments in large-scale industry,
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Table 6: Selected agricultural trade balances, 1970-1990 ( N millions)

Year Food and live Beverages and Animal and Total (-}
animals tobacco _vegetable oil millions)
1970 110 -3.9 32.0 736.9
1971 79 -3.5 21.7 265.1
1972 30 -4.3 156 415
1973 34 -5.1 30.4 191.7
1974 44 9.0 29.9 221.3
1975 -81 -47.9 25 -96.6
1976 -177 -63.1 -21.0 -238.4
1977 -344 -133.0 -43.4 -534.8
1978 -573 -70.6 -63.7 -753.9
1979 -460 -49.7 -36.0 -600.1
1980 -1216 -12.0 -99.1 -1411.7
1981 -1900 -17.6 -116.5 -2576.9
1982 -1766 -15.9 -111.8 -2644.5
1983 -1067 -8.7 -93.1 -1540.6
1984 -817 -6.9 -80.0 -1235.4
1985 -442 -6.2 -79.4 -810.4
1986 -359 -14.4 -123.8 -775.9
1987 -1003 -19.0 -63.8 286.2
1988 -1780 -85.9 -82.0 -497.4
1989 -1899 -154.2 -91.6 -591.9

Source: Central Bank of Nigeria, Annual Reports, various issues.

is argued to have exerted a pull on mobile resources (in particular labour) into the
government sector (where employment expanded rapidly) and into construction. Thus,
agriculture lost much of its labour, causing a decline in both export and food crop
production.

Institutional structures, such as the marketing board system, have been analysed as
having adverse effects on farmers’ income and product prices. Export crops were heavily
taxed since a substantial surplus accrued to the commodity boards through a policy that
ensured a profitable margin between producer prices and world agricultural prices.

The decline in output was also analysed as having been influenced by the fixed
exchange rate policy adopted in the pre-SAP era. Bevan et al. (1992a) argued that an
alternative policy of exchange rate depreciation would have moderated “the price squeeze
on export which ...... hastened the agricultural decline”. The major propositions of the
Dutch disease school provided the basis for the policy shift in September 1986.

The SAP era

The structural adjustment policy represents a sharp break both in the perception of the
Nigerian agrarian crisis and in terms of the broad range of problems that confronted the
Nigerian economy after 1981. While the set of SAP policy instruments is broad, the
mechanisms driving each one are similar. These instruments were expected to alter the
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domestic price incentive structure in favour of agriculture (non-tradeables and tradeables).
Even then, tradeables were expected to benefit more than non-tradeables. The aim was
to increase the level of output and hence agricultural export revenue. Exchange rate
reform was the centrepiece of structural adjustment in the macroeconomy, while specific
institutional reform was expected to strengthen the anticipated positive impact of
exchange rate reform on the agricultural sector and, in particular, its tradeable component.

Exchange rate reform saw the market as a framework for determining the exchange
rate and allocating available foreign exchange. This arrangement was expected to correct
the supposed over-valuation of the domestic currency. The expected impact of the market-
determined exchange rate on agriculture was to be transmitted through a realignment of
the prevailing structure of relative prices prior to SAP.

One of the necessary conditions for this realignment was a depreciation of the Nigerian
currency. It was assumed that depreciation would induce increases in the price of
agricultural products, with tradeables, e.g. cocoa, rubber, palm kemnel, etc., benefiting
most. The general equilibrium effect of the realignment in relative prices was assumed
to be that the sector could in the shortrun attract back the mobile resource (labour) it had
lost during the oil boom to government and construction. In the longrun, agriculture
was expected to attract other resources, particularly capital. Institutional barriers to
agricultural trade, such as the seven commodity boards and export tariff, were dismantled.

The SAP policies targeted both price and non-price incentives to agricultural trade.
First, the tax imposed on agriculture through tariffs and the activities of commodity
boards was removed. Second, adjustment was expected to ease the domestic and external
marketing of agricultural commodities.

Table 7 shows the growth rate of commodity and related prices. It shows sharp
increases in 1987 in the price of tradeables - cocoa (114%), cotton (300%), palm kernel
(190%) and groundnut (106%). Except in the case of cassava (37%) and millet (3%),
the price of non-tradeables declined in the same year - yams by (13%), maize (6%) and
rice (3%). In 1988, while prices of tradeables sharply declined (except in the case of
palm oil), the rate of growth of the price of food crops rose sharply. In 1989, the prices
of cocoa, cotton and groundnut remained stable, while the price of all food crops and
palm kernel rose but at sharply declining rates.

Other salient features of Table 7 are:

. The prices of cash crops rose with few or no lags while the price of food
Crops, except cassava, rose in 1988 after a decline in 1987.

. The price increase was highest in 1987 for tradeables and in 1988 for non-
tradeables.

. The trend in prices indicates a declining rate of increase after the peak levels.
For cocoa, cotton and groundnut (all tradeables), the prices stabilized in
1988.

. The price of other products, including transport, rose persistently.

These trends raised questions about absolute and relative agricultural prices. Engel’s
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law indicates that a sustainable increase in the absolute prices of agricultural products
may not be guaranteed without deliberate public policies to support prices. This is because
as per capita income rises, less is spent on agriculture and if agricultural output rises
persistently, supply would outpace demand and prices would fall.

The data on the prices of other products indicate that increases in absolute prices
may not lead to increases in relative prices given that the price of everything seems to be
rising. Itis difficult to make precise statements, given the constraints of data. However,
if the elements of costs to farming households in Table 7 are considered, it would appear
that a situation in which these cost elements rise persistently while those of commodities
rise unsteadily indicates strongly that the agricultural sector can achieve relative price
advantages only in the short run in the absence of an effective price support programme.
In this circumstance, if output responds to prices, the medium and long-term path of
agriculture may be a reversal of short-run output growth.

Table 7: Growth rates of prices of commodities and other products, 1987-1989

Cocoa Cotton Palm Palm oil Rice Cassava Millet
kernel
1987 114 300 190 20 -3 37 3
1988 47 13 78 25 82 148 172
1989 0 0 37 n.a. 50 16 1.5
Groundnut Yams Maize HHG Clothing  Transport Other
1987 108 -13 -6 18 12 13 22
1988 8 89 17 13 20 23 10
1989 0 41 45 61 52 39 18

HHG= Household goods and other purchases
n.a= not available

Sources: Growth rates of commodities were computed from Table 3.
Growth rates of other products were calculated from Table C3.1 in CBN, 1990.

Table 8 shows the growth of output of selected commodities between 1987-1990 and
indicates instability in the growth of output of the major commodities within the period.
The best year for output for six crops ( cocoa, cotton, palm kernel, rice, cassava, yams)
was 1988. Thus, if one were to consider the growth rates of the six crops in 1988 and the
fact that the SAP ended in June 1988, one could infer that the short-term objective of the
programme in terms of output growth was realized. However, this would be misleading
because (a) the growth rates of the six crops before and after 1988 are not impressive
and (b) the performances of the other four crops (palm oil, groundnut, millet and maize)
were unimpressive. The growth rates of cocoa, cotton, palm kernel, rice, cassava and
yams declined in 1989 by 118%, 147%, 44%, 48%, 94% and 91%, respectively. In
addition, the growth rates of cocoa, rice, cassava and yams were negative in 1990. In
1990, except for maize and palm oil, the growth rate of crops that did not experience
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Table 8: Growth rates of output of selected commodities, 1987-1990

Cocoa Cotton Palm Palm Groundnut Rice Cassava Milet Yams Maize

kernel oil
1987 5 -20 1 5 3 5 5 -5 -6 -10
1988 119 142 54 3 0.4 78 112 -5 87 6
1989 11 -5 10 0 24 30 18 2 0.4 4
1990 -5 16 3 3 6 -33 -1.4 -12 -15 65

Source: Calculated from Tables 1 and 2

negative growth sharply declined. For example, the output of groundnut declined from
23% in 1989 to 6% in 1990. Thus, the inference that SAP attained its short-term objective
of output response is not supported by the growth rates of food and cash crops.

Tables 5, 6 and 7 do not show that the objective of diversified export revenue and
reduced import levels was realized after 1986. Levels of imports could have been
considerably higher, except that in 1987 wheat and rice imports were banned, in apparent
contradiction to the trade liberalization policy adopted by government. Rather than
reducing the size of Nigeria’s import bill, this policy succeeded only in reducing the
official import bill, while creating a parallel import market for wheat and rice.

The precise causal effects of adjustment policies are set out later in the paper. However,
some broad statements can be made at this stage about Nigerian agricultural policy
from 1970 to 1990.

First, agricultural policy in Nigeria over the period was characterized by
inconsistencies between agricultural and other macroeconomic policies. For instance, a
fixed exchange rate and food import policy discouraged exports and production in the
pre-SAP era. Thus, while the government tried on the one hand to support agriculture
through fiscal, monetary and price support policies, on the other hand, it also implemented
policies that encouraged a “snob-effect” on home food. In fact, it could be argued that
policies whose effects are potentially negative (import of food, restriction of social
amenities to urban centres and increase in urban income) are more likely to be effectively
implemented than those with potentially positive impacts (subsidies on fertilizer, price
support programmes, storage facilities, support for agricultural infrastructure). Such
policies were seen as more strategic for the redistribution of national wealth to the
favoured class and individuals rather than a genuine attempt to increase growth and
productivity.

Second, there appeared to be a fundamental misconception in the articulation of
agricultural policy. Agriculture was seen as crop production. As a consequence, fisheries
and livestock, both major sources of necessary nutrition, were neglected. Policies that
frustrated their development, such as the ban on imports of wheat and poultry feeds,
were implemented without consideration of their impact on the output of these sub-
sectors. This misconception strongly remains, even in the SAP era.

The agricultural sector is also confronted with the general problem of co-ordination
in public policy. The weakness of policy design manifests itself in agricultural
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programmes that approach the sector as an isolated entity rather than an integral part of
the Nigerian economy. This may be deliberate, since those who engage in agriculture,
i.e., rural farmers, are largely politically impotent - quite unlike the farmer lobbies in
Japan and France, for instance, which have continued to delay the ratification of the
GATT agreement on commodity trade.

It also appears that the openness of the economy and the enclave character of formal
activities encourage disarticulation in policy. However, to the extent that the realization
of the objective of public policy for any economy requires harmony between production,
service delivery and consumption, the problem in Nigeria appears to be one of a general
failure of policy analysis and design.



lll. Modelling for agricultural policy: Issues

Effective policy must be anchored in specific objectives. This section identifies two of
the major issues in the design of a Nigerian agricultural policy.

Policy objectives

The major issue in the analysis of Nigerian agricultural policy is the set of objectives.
This is far more important than the choice of instruments, given that instruments are
means rather than ends. Moreover, it is the realized ends of an implemented means that
provide the basis for the evaluation of the means and its implementation. Notice that we
have made a distinction between means and implementation. This is deliberate and
seeks to address the usual excuse for policy failures in Nigeria. Almost all policy failures
in Nigeria are blamed on implementation. This can only be a convenient excuse since
implementability should guide an optimal choice of means. Thus, for instance, if there
is a “Nigerian factor” such a factor must be an integral part of policy analysis.

The state of the economy, the role of agriculture within it, the expected future state of
the economy and the expected future role of agriculture are issues from which the static
and the dynamic objectives of agricultural policy can be determined.

In the pre-SAP era, the major objective of agricultural policy was to increase
production. The objective in the SAP era is similar, except for a preference for a change
in output mix in favour of tradeables. Agricultural production involves the use of
resources (labour, land, capital). It leads, on the other hand, to the generation of farmers’
incomes, food for the population, export revenue and supply of raw materials to domestic
industrial firms. Clearly, therefore, agricultural production is a means rather than an
end. By and large, the ends provide useful guidelines for identifying the objectives of
agricultural policy.

Afocus on these ends reveals a well accepted fact of macroeconomic policy: trade-offs,
particularly in the short run. For instance, an expansion in export quantities in the short
run is achieved through a decline in the supply of agricultural raw materials to domestic
industrial firms. Even in the long run, a trade-off exists if production is not elastic
enough to match domestic and foreign demands. Similarly, in the short run an
intrasectoral trade-off exists. For instance, given their agro climatic zone, farmers can
choose among several food crops to produce, and between food crops and export crops.
The latter case implies a trade-off between the objectives of feeding the domestic
population and earning export revenue.
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Tracing other links between agriculture and the economy could reveal similar
trade-offs. When these are clearly identified, the realization of the ends of policy becomes
potentially frustrating, since unforeseen multiplier effects could easily negate
expectations.

The focus on these ends thus discriminates against partial conceptualizations, ad hoc
policies and non-specific ends. On the contrary, it shows that policy design, even for
short-term objectives, is a difficult task that requires careful and serious study. The
normative content of the requirement for effective policy is relevant since policy design
is itself anchored in values. The ends identified above are basically general. The specifics
depend on the present state and the expected present and future states of the economy.
Whether the choice of the present and future states of the Nigerian economy is best
actualized through private or public choice is irrelevant at this stage.

For Nigeria, a minimum end of agricultural policy is the attainment of the FAO
minimum nutritional requirement. The design of optimal means of policies must thus
be guided by the capacity of alternative policy regimes to gain this end. Of course, the
objectives of supplying agricultural raw materials, income for farmers, export structures
and revenue levels are important. Nevertheless, all invariably aim at the health of the
population, with nutrition basic to this. The consequence of the choice of this end is that
agricultural, demographic and all other macroeconomic policies must be consistent with
its realization. However, irrespective of the objective chosen, macroeconomic, trade
and exchange policy must provide an enabling environment.

Policy analysis

The selection of an optimal policy mix is indeed a difficult task even for most developed
economies. Even satisfactory policy mix is no less difficult. Both are constrained by the
lack of appropriate data and the limitation of analysis. Gardner (1981) classified data
constraints as:
» Absence or low quality of data for empirical modelling, and
» Absence of past experience with which to assess effects of proposed

policies.
He decomposed the limitation of analysis into:
+ Inability of economic analysis to forecast correctly answers to questions

which policy raised, and
*  Weaknesses of political economy.

The critical limitations are those of data and weaknesses of conventional theory in
reflecting realities. Analytical weaknesses lead to “classical optical illusions”, which
make a phenomenon appears the way the analyst wants to see it or to be interpreted only
within the orthodoxy the analyst subscribes to.

Data constraints and analytical crises create measurement difficulties. For instance,
even in the computation of supply response within Nerlove’s framework, the following
problems have emerged:
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» The type of data to use: time series, cross-section, cross-country, any combination
of the three (see Binswanger, 1989);

» Measurement of long-run and aggregate supply response (see Oyejide,1991;
Binswanger, 1989; Chibber, 1988);

e Simultaneity in the dynamic process of demand and supply (see Binswanger,

1989).

Data and analytical problems do not provide alibis for ineffective policy. Rather, they
point to the need for deliberate efforts targeted at a relaxation over the long run of the
constraints to policy analysis. Policy research, which inevitably involves quantitative
modelling, can still be usefully done within the constraint of data and analytical
limitations. One lesson from the past is that results must be reported with appropriate
caveats. The major lesson, however, is that the evaluation of policy does not end with
selection and implementation of a policy. Rather, it is a continuous process involving
ex post analysis, ex ante analysis, policy adjustment and observation. Because it is a
dynamic process, every stage is critical. The dynamic character of global socioeconomic
processes discriminates against complacency and adaptive responses. It is on this basis
that the adjustment programmes put into place from September 1986 are evaluated.
The next section specifies the framework within which such an evaluation is conducted.



IV. Evaluating agriculture’s response to
adjustment policy: Methodology

The evaluation of the effect of adjustment policies on Nigerian agriculture necessitates
the specification of a suitable framework. Some of the methodologies used in evaluating
adjustment policies were reviewed in Garba (1989). They include:

1. The before-and-after approach.

2. A comparison of performance with targets.

3. A comparison of the performance of the adjusting economies to a reference group
not adjusting.

The first two approaches are weakened by the fact that causation cannot be ascribed in
either case. The third approach, which shares the same weakness, is also “subjective
and amenable to fraudulent (or biased) assessment” (Garba, 1989).

A causal model circumvents the weakness of the first two approaches, while an
empirical analysis of the model makes it less susceptible to bias and provides quantitative
answers to policy questions. As emphasized earlier, the causal models that are used in
evaluating agriculture’s response in Nigeria are limited by their partial frames.

An integrated causal model that specifies the linkages within agriculture, those
between agriculture and the domestic economy, and those between agriculture and the
global commodity market has more potential to capture the multiple effects of adjustment
policy.

Of the existing economy-wide model structures, a macro-econometric model is chosen
because of the need for the quantitative indicators required by policy evaluation. Futher,
such a framework allows us to capture the specifics of Nigerian agriculture easily. In
spite of these advantages, this approach is constrained by the availability of data and as
a result major analytical structures cannot be parameterized. As we indicated earlier,
this imposes important caveats on results. However, as long as results are interpreted as
indications only, the evaluation is legitimate and admissible. Since this study is a step in
the construction of a policy model for the evaluation and design of agricultural policy,
the focus is on achieving a high degree of disaggregation of agricultural variables. The
major variables are output, domestic absorption, imports, exports, and prices. A relevant
causal model could specify production, input demand, price dynamics, policy dynamics,
import demand and export supply. We did not model input demand mainly because of
lack of data and because we did not specify those sectors that are likely to gain or lose
labour to agriculture. As for the latter, we assume that policy is exogenous. Even though
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this is the norm in policy modelling, it is valid only as a heroic assumption given that
external influence on Nigerian policy before and after SAP is significant.

Production

Ten commodities consisting of five tradeables (cocoa, cotton, palm kernel, palm oil,
groundnut) and five food crops (maize, millet, cassava, yams, rice) were modelled in
the production block. Nerlove’s “adaptive dynamics” was adopted in modelling. It was
assumed that commodities respond positively to lagged values of own prices and to
prices of complements, but negatively to prices of substitutes. The notion of complement
is intended to reflect, where applicable, the practice of mixed cropping either for
agroclimatic reasons or as a deliberate strategy to mitigate the effects of uncertainties.
In all equations, the influences of rainfall and policy - both fiscal and monetary - are
examined.
The models for the commodities are as follows:

YQ = F(YP(-1), CA(-1), RF1, TEA, LA YO(-1) (1)
MZQ = F(YQI, TEA, RF1, MZQ(-1)) 2)
CAQ = F(CA(-1), MZQ, YP(-1), RF, CAQ(-1)) (3)
RQ = F(RC(-1) RF1, RM(-1)) 4
MLQ = F(MZQ, ML(-1), RM(-1), TEA, MLQ(-1)) (5)
GNQ = F(GP(-1), RFKI, TEA, SS, GNQ(-1)) (6)
CTQ = F(CT(-1), ML(-1), RFK1, CTQ(-1)) 7
CQ =F(LA, CO,CX, CQ(-1)) (8)
POQ = F(TEA, AV, S8, POQ(-1), PO(-1)) ©)
PQ = F(PK(-1), RFB, PX, TEA, PQ(-1)) (10)

Yams (YQ) and cassava (CQ) were modelled as substitutes. Thus, besides their respective
prices they are assumed to respond to each other’s prices. Farmers of yams and cassava
also plant maize, thus it is expected that increase in yam output would increase maize
(MZ(Q). Similarly, increase in maize output would have a positive influence on cassava
output. Cotton (CTQ) is assumed to have a similar relationship with millet (MLQ).

Millet, maize and sorghum (not modelled due to data constraints) are related where
they share the same agroclimatic zones. Usually during the second round of maize planting
in the wetter areas of northern Nigeria, the three crops are substitutes. Thus, millet
output is expected to respond to maize output. Food imports are assumed to have positive
effects on rice (RQ) and palm oil (POQ). Rice imports (RM), which rose sharply in
1977, are assumed to have negative effects on domestic rice production, not necessarily
through prices but through differences in quality, packaging and ease of cooking.
Similarly, animal and vegetable imports (AV) provided an alternative cooking oil to
palm oil. In this linkage, non-price competition was assumed to be important. It is
further assumed that these imports have negative effects on the respective outputs. The
effect of export stimulus was reflected in palm kernel (PQ) and cocoa (CQ).
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The effects of government policy were captured by expenditure on agriculture (TEA)
and social infrastructures (SS) and banking sector credit to agriculture (LA). The effect
of interest rates was assumed to be negligible since credit allocation guidelines exerted
more impact on access to credit.

The data constraints did not permit us to match the degree of disaggregation of crops.
It was expected that TEA and LA would have positive effects while SS, which was
biased against rural activities, would have negative effects. Note that even though input
demand was not explicitly modelled, SS provides an indirect way of capturing labour
availability: the concentration of social services in urban centres was an important catalyst
for the loss of agricultural labour to urban areas through rural-urban migration.

Absorption

Block 2, which consists of the domestic absorption of a commaodity, was the most difficult
to model due to data constraints. For instance, even though output of a food crop is
absorbed by consumption (either final or intermediate) and investment, it is not possible
to identify which part of it is final, intermediate or investment. In addition, it was not
possible to determine what part of output was for farmers’ subsistence. Therefore, rather
than model investment and/or consumption functions we decided to model domestic
absorption functions of food. In so doing, current rather than lagged values of commodity
prices are assumed to have negative influences. This circumvents the simultaneity
problem in the interaction between supply and demand for food crops. In all equations,
national income(YN) was specified as having a direct effect on absorption. It was thus
assumed that the commodities were normal goods. Engel’s law (income elasticity of
demand for food is less than unitary) is also assumed to hold.
The absorption functions for non-tradeables are:

YD =F(YP,CARM, YN) (11)
CAD = F(CA,YNRC) (12)
RD =F(RC,FRMYN) 13)
MLD =F(ML,F,MZ,YN) (14)
MZD =F(MZ,F,RM, YN) (15)

In addition to own prices, related prices i.e., the price of maize (MZ) in millet function
(Equation 14) and cassava (CA) in yams function (Equation 11) were considered to
exert a positive impact on respective absorption. This corresponds to the assumption
that millet and maize, and yams and cassava substitute for each other. A general
assumption was that food imports as a substitute to domestic food had a depressing
effect on the absorption of domestic food. Thus, for yams, rice (Equation 13) and cassava
(Equation 12), rice imports are expected to exert a negative influence on absorption,
while food and live animal imports were expected to have a similar effect on maize
(Equation 15), millet and rice.

For tradeables, domestic absorption is assumed as a residual. Thus for cocoa, domestic
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absorption (CD) is given by;
CD =CQ-CX (16)

where CX = quantity of cocoa exported.
For groundnut, palm kernel, palm oil and cotton, the equivalent equations are,

respectively:

GND = GNQ - GX (17)
PD =PQ-PX (18)
POD = POQ - POX (19)
CTD =CTQ - CTX (20)

Imports

In block 3, the total agricultural import (TAM) equation provides the reference point for
modelling. The equation is given by:

TAM =AV+BT+F+S+SF+RM+ W+ FL 21
where,
AV = Animal and vegetable imports
F = Food and live animals
S = Sugar
BT = Beverages and tobacco
SF = Stock fish
RM =Rice
w = Wheat
FL  =Flour

All components of food imports are assumed to be influenced by income (YN), the
exchange rate (ERN) and the price of imports. While import price data are not available,
a weighted index of the consumer price index of Nigeria’s six major trading partners
(CPTP), computed in Ojameruaye (1991), was used as a proxy.

The possibility of habit persistence was investigated in the case of AV, W, BT and S.
The effect of import tax (TM) was also investigated. It must be mentioned that available
data can only be used to compute an aggregate import tax rate. This may not capture the
import tax effect since most products were granted concessionary tariffs.

The ban placed on the import of stock fish prior to Nigeria’s Second Republic was
dismantled by the civilian regime. A dummy (DD1) was thus used to study its impact.
Both the Obasanjo regime and the civilian regime that succeeded it used rice and wheat
imports for patronage and as a short-term solution to the persistent problem of excess
demand for food. Thus the lagged value of domestic price (CPN(-1)) was assumed to
have positive impacts on W, while a dummy variable (DD4) representing the period of
the Obasanjo/Shagari regime was used to capture the effect on the food import policies
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on rice (RM).
The following are the import demand functions or equations:
AV =flEPN,CPTP, YN, AV(-1)) 22)
BT  =f{ERN,CPTP, YN, BT(-1)) (23)
F = fiERN, CPTP, YN) 24)
S = f{(SGR, ERN, CPTP, 5(-1)) 25)
SF = f(ERN,CPTP,DDI) (26)
RM  =f(CPTP,DD4,TM, ERN, YN) 27
w = f{ERN, CPTP, YN, CPN(-1), W(-1) (28)

Flour import (FL) was assumed to be exogenous because it was very small. Notice
that SGR (domestic sugar output) was included in the sugar function. This was necessary
to capture the fact that some sugar companies simply packaged imported sugar. Domestic
production of confectionaries would similarly have been included in the W function but
for the constraints of data.

Exports

Block 4 consists of export supply functions. The total agricultural export (TAX), like
the total agricultural import (TAM), provided the reference point for modelling. TAX is
given by:

TAX=CX + FX+AX +GX + RX + PX (29)

where

CX =Cocoa

FX = Food and live animals

AX = Animal and vegetable export
GX = Groundnut

RX = Rubber

PX =Palm kernel

Groundnut, rubber and palm kernel were treated as fixed because we did not have data
on export prices.

GX is exogenous 30)
RX is exogenous (31)
PX is exogenous (32)

Cocoa, food and live animals, and animal and vegetable exports were modelled,
respectively, as:
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CX =f{CO(-1), CX(-1), ERN, TX) (33)
FX =f(ERN, FX(-1)) (34)
AX = flERN, GNQ) (35)

The effect of the domestic supply on export supply was reflected in prices. The assumption
is that since output responded positively to price, this should induce an increase in exports.
It was assumed that exchange rate (ERN) devaluation and export taxes have positive
and adverse effects, respectively, on cocoa export. For both CX and FX, partial response
is assumed. For AX, GNQ (groundnut output) is assumed to have a direct effect. ERN is
also assumed to have similar effects.

Prices

Prices are modelled in block 5. The classic price dynamic cannot be applied to Nigerian
commodity prices between 1970 and 1986. This is because the government administered
the prices. Even though the rules adopted are not specified, it could be deduced from
observation of the trend in prices that immediate lag values influence current prices.
Similarly, the price of related products and the expected output of the commodity could
also have influenced price determination. For cocoa prices (CO), the world price of
cocoa (CW), the exchange rate and export tax (tx) rather than the domestic output are
also assumed to have influenced price administration.

An output expectation function is not modelled. We simply used current output as a
proxy for it. This assumes that output expectations are realized. We recognized the
weakness of this assumption given the possibilities for non-realization of expected output.
These are some of the weaknesses of the study that would be corrected in later stages.

The price functions for rice (RC), cassava (CA), groundnut (GP), cotton (CT), yams
(YP), maize (MZ), millet (MC), palm kernel (PK), palm oil (PO) and cocoa (CO) are:

RC = f(RM, RD, RC(-1)) (36)
CA = f(CA(-1), CAQ) (37
GP =f(GP(-1), GNQ) (38)
CT =f(CT(-1),CTQ) (39)
YP =f(YP(-1),YQ, CA) (40)
MZ =fiMZQ, ML, MZ(-1), RC) (41)
ML =fiML(-1), PQ) (42)
PK =f(PK(-1), PQ) (43)
PO =f{PO(-1), POQ) (44)
CO = f(CW, ERN, CO(-1), TX) (45)

Over all, there are 34 stochastic equations in the model. Before applying this model to
measure the impact of adjustment policy, the causal model was estimated and solved. It
was then evaluated using standard evaluation procedures. In the next section, the
estimation and solution processes are outlined. The results of both processes are also
presented and analysed.
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The evaluation procedure uses a counterfactual or simulation approach. First, the
model is estimated for the pre-SAP era (1970-1986). The end point, 1986, is based on
the assumption that the effect of the reform would be less significant in 1986 since
reform began in the last quarter of the year. Moreover, it was in the 1987 budget that the
other components of the SAP policy besides exchange rate were put into operation.
Within the period, agricultural structures were assumed to be relatively stable. Thus, the
estimation would reflect pre-SAP behavioural regularity. The evaluation of the effects
of adjustment policies begins after we evaluate the dynamic simulation properties of the
model and find it acceptable. Alternative assumptions about the major instrument in
SAP, i.e., exchange rates, form the basis for this evaluation of SAP. Two assumptions
are investigated and both assumed that the fixed exchange rate regime was continued.
In the first case, the rate of exchange rate depreciation in 1985-1986 was maintained
post 1986. In the second case, a 5% annual devaluation was assumed.

We must re-emphasize that the analytical and data limitations of this study as caveats
to inferences are acknowledged. Since policy analysis is a continuous rather than a
static activity, the potential for improvement in the evaluation and the design of policy
is reassuring.

Thus, for instance, the model can be improved by explicitly modelling non-agricultural
sectors, particularly their output and input demands. Further, the assumption that policy
is autonomous can be relaxed to reflect the endogenous character of policy within the
broad content of the global economy. An improvement in data, in terms of range, length
and reliability, would improve considerably the credibility and reliability of empirical
results.



V. Empirical analysis: Model estimation and
solution

Data and estimation technique

Data published by the Central Bank of Nigeria (CBN) were used in estimating the model
outlined above. Three CBN publications, i.e., Annual Report and Statement of Accounts,
Economic and Financial Review, and the more recent Statistical Bulletin provided the
data for the estimation. There are other Nigerian and international sources of data, of
course, but the CBN publications were chosen for three reasons:

1. They are the most comprehensive sources of economic data on Nigeria.

2. CBN data are usually based on the surveys by the Federal Office of Statistics
(FOS) of Nigeria, its own surveys and other Nigerian data sources. International
organizations base their data on CBN data. As aresult, CBN is to be preferred for
a Nigerian study for the reason that in spite of its weaknesses, it is arguably the
most credible.

3. Policy in Nigeria is formulated using CBN data.

For most of the equations, ordinary least squares (OLS) was used in estimation. In a
few cases, where specification errors were observed, the two-stage least squares (TSLS)

method was adopted.

For block 1, a Cobb-Douglas production function was assumed. Thus, a log-linear
estimation process was utilized to generate single-equation response coefficients. In
the case of the other blocks (with the exception of wheat, sugar, rice and stock-fish
imports) both the log-linear and linear specifications were adopted. The best results in
terms of R-square, t and F values, and D-W statistics are reported. The exception was
informed by the fact that quantitative controls adopted in freezing recorded imports to
zero make a log-linear specification inappropriate for post-SAP simulation exercises.
All equations were estimated for the 1970-1986 period.

All figures in parentheses are t-values.

Subscript lindicates that a variable is in log, and subscript 2 indicates the lagged

values of a variable in log.
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Estimation Results

Block 1: Production

YQ1l = 230 + 0.15YP2 - 0.24 CA2 + 0.49RF1 (46)
(1.03) (1.38) (-2.98) (3.05)
+ 0.02 TEA - 0.21LA1 + 047YQ2
(0.65) (-1.43) (2.74)
R? = 0.87 F = 18.30
MZQ1 = -16.53 + 0.60 MZ2 + 2.06 YQ1 + 0.27 TEA (47)
(-3.13) (3.61) (3.21) 0.27)
R? = 0.55 DW = 2.06 F = 5.67
CAQ1 = -9.00 + 0.05CAZ + 0.73MZQ1 - 0.21 YP2 (48)
(-2.54) (0.18) (2.67) (-0.80)
+ 1.33RF1 + 042 CAQ2
(2.23) (1.69)
R? = 0.87 = 20.82
RQ1 = 055 + 0.08 RC1 + 0.78 RF1 - 0.13RM (49)
(0.13) (0.55) (1.18) (-2.70)
R*=0.55 DW = 2.14 F = 6.80
MLQ1 = 695 + 044 ML2 - 1.08 MZQ1 - 0.14 RM1 (50)
(6.66) (2.36) (-0.21) (-2.74)
+ 0.07 TEA

0.77)
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R? = 0.24 DW =1.93 F =216
GNQ1 = 3.89 + 0.07 GP2 + 0.65 RFK1 + 0.05 TEA (51)
(1.68) (0.54) (1.76) (0.26)
- 0.34 SS1
(-2.13)
R? = 048 DW = 2.71 F = 496
CTQl = -7.87 + 1.39CTZ + 1.58 MLZ + 0.48 RFK1 (52)
(-1.54) (@1.57) (2.83) (0.88)

+ 0.05 TEA - 143 LA1
(0.24) (-3.86)

R? = 0.67 DW = 2.19 F =708
CQl = 563 - 0.14LA1 + 0.04CO2 (53)
(5.87) (-2.04) 0.19)
R? =080 DW = 208 F = 31.46
POQ1 = 1.35 + 0.20PQ - 0.13TEA - 0.02AV1 (54)
(094) (2.92) (-3.76) (-0.47)
+ 0.07 SS1 + 0.64 POQ2
(1.73) (3.13)
R? = 0.75 F = 9.88
PQ1 = -1.64 + 0.21 PK1 + 0.31 RFB + 0.06 PX1 (55)
(-0.68) (2.60) (1.94) (0.98)
+ 0.05 TEA + 0.69 PQ2
(1.94) (2.35)
R? = 0.44 F =33

Block 2: Absorption

YD1 = 1.02 - 0.26 YP1 + 0.16 CAl1 - 0.08 RM1 (56)
0.17) (-2.71) (1.69) (-2.28)

+ 0.79 YNI
(1.52)
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R? = 0.79 DW = 2.22 F = 15.28

CAD1 = 934 - 0.26 CA1 + 0.20RC1 - 0.59 YN1

0.97) (-1.17) (1.65) (-0.66)
+ 0.62 CAD2
(2.83)
R?* = 0.79 F = 1475

RD1 = -17.42 + 0.12RC1 - 0.59 F1 + 0.004 RM1
(-097)  (0.75) (-2.23) (0.03)

+ 241 YNI1
(1.47)

R* = 042 DW = 212 F = 5.89

MLD1 = -4.90 - 0.04 ML1 - 0.50 F1 + 0.55 YP1
(-0.62) (-0.15) (-3.40)  (1.91)

+ 0.20 YN1
(1.55)

R? = 0.41 DW = 2.04 F = 3.84

Block 3: Imports

AVl = -56.31 - 0.02 ERN1 + 0.87 CPTP + 4.99 YN1
(-3.96) (-0.03) (1.05) (4.12)
+ 0.50 AV2
(2.56)
R? = 0.97 F = 139.0

BT1 = -58.19 + 1.76 ERN1 - 1.66 CPTP + 6.36 YN1
(-2.23)  (1.78) (-2.88) (2.41)

+ 0.57 BT2
(2.60)

R* = 0.73 F = 11.32
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Fl = -26.58 - 1.69 ERN1 + 2.04 CPTP1 + 2.05 YNI1

(62)
(-3.25) (-3.80) (6.96) (2.34)

R? = 0.93 DW = 183 F= 7947

195]
I

-135.82 + 6.11 SGR + 128.63 ERN - 0.41 CPTP
(-0.95) (2.08) (0.50) (-0.40)
+ 0.55SL
(1.79)
R? = 0.66 DW =249 F = 8.26

(63)

SF

i

-8.01 - 13.31 ERN + 0.16 CPTP + 36.91 DD1

(64)
(-0.17) (1.98) (1.82) (2.49)

+ 0.0002 YN
0.21)

R? = 047 DW = 2.08 F = 5.49

RM = -204.75 + 0.18 CPTP + 149.72DD4 - 0.05TM

(65)
(-1.70) (0.83) (5.02) (-0.22)

+ 258.06 ERN + 0.0006 YN
(3.27) (0.20)

R? = 0.84 DW = 284 F = 18.18

W = -256.06 + 86.25 ERN - 0.95 CPTP + 0.007 YN (66)
(-2.12) (0.96) (-1.65) (2.78)
+ 1.15 CPN(-1) - 0.89 W(-1)

(3.22) (-2.86)

R? = 0.88 F = 2393

Block 4: Exports

CX1 = 2.24 + 0.24ERN + 0.19CO2 + 0.36 CX2

(67)
(2.07) (0.51) (1.04) (1.45)

R? = 0.30 F = 3.17
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FX = -96.42 + 250.66 ERN + 0.73 FXL
(-1.14) (2.77) (3.66)

R? = 0.54 F =9.79
AX1 = -1.31 - 0.01 ERN + 0.93 CNQ

(-0.22) (-2.88) (1.78)
R? = 0.68 DW = 239 F = 1142

Block 5: Prices

RC1 = -5.53 - 0.02RM1 + 0.84RD + 1.21RQ1
(-1.96) (-0.19) (2.48) 4.4

R? = 0.70 F = 1271

CAl = 599 + 0.58 CA2 - 0.46 CAQ1
(243) (3.51) (-2.08)

R? = 0.82 F = 34.05

GP1 = -0.37 + 1.01 GP2 + 0.08 GNQI1
(-0.33) (13.99) (0.64)

R? = 0.96 F = 177.21

CT1 = -0.51 + 0.79 CT2 + 0.08 CTQ2
(-0.714) (5.07) (1.15)

R? = 0.94 F = 79.39

YP1 = 9.26 + 044 YP2 - 0.88 YQ1 + 0.31 CAl
(1.73) (2.12) (-1.68) (2.07)

R® = 0.94 F = 7391
MZ1 = -1.02 + 0.10 MZQl + 0.67 MZ2 + 0.27 ML1
(-0.85) (0.53) (4.50) (1.49)
+ 0.13RC
(1.25)

R? = 093 F = 52.80
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ML1 = 2.71 + 0.85ML2 - 0.22 MLQI (76)
(1.08) (8.49) (-0.70)
R? = 0.82 F = 36.01
PK1 = -2.25 + 0.003 PK2 + 1.29 PQl an
(-0.70)  (0.0D (1.89)
R? = 0.20 F = 2.89
PO1 = -1.33 + 0.87 PO2 + 0.36 POQ1 (78)
-0.39) (7.7 (0.59)
R? = 0.89 F = 60.67
CO1 = 0.84 + 033 CW1 + 0.53 ERN1 + 0.72 CPTP (79)
(1.12) (2.17) (1.54) (1.24)
+ 0.15 C02
(0.34)
R? = 0.90 F = 34.60
Analysis

The results indicate a good fit for most of the equations. In only a few cases is the
adjusted R square less than 50%. Even then, it was only in the case of Equation 77
(20%), Equation 50 (24%) and Equation 60 (30%) that the results were very poor. For
analytical convenience the results are analysed according to the blocks.

Production

The results indicate that the partial adjustment hypothesis that was assumed to reflect
commodity output dynamics is inappropriate for maize (Equation 47), rice (Equation)
49, miiiet (Equation 50), groundnut (Equation 51), cotton (Equation 52) and cocoa
(Equation 53). It was, however, appropriate in the case of the root crops, i.e., yams
(Equation 46) and cassava (Equation 48) and the palm products, i.e., palm oil (Equation
54) and palm kernel (Equation 55). This suggests that grains, cocoa and cotton respond
faster than root crops and palm products.
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The rain variable was surprisingly insignificant in the output response of maize, rice,

millet, cocoa and palm kemel. In fact, we had to exclude it in the maize and millet
equations to get better results. The national average rainfall (RF) was used in all the
equations except for groundnut, and cotton (RFK) and palm oil (RFB). The average
rainfall for Kano (RFK) was used in the case of groundnut and cotton because they are
grown in the area, while the rainfall of the former Bendel State (RFB) was used in the
palm oil equation for similar reasons.

98]

Table 9, derived from the results, reveals some of important implications such as:

. Food output responded more significantly to non-price, non-policy variables - the

cropping pattern permitted by agroclimatic zones had a dominant influence on out-
put. For instance, while only maize and millet responded to prices, the cropping pat-
tern was significant in three out of four cases. Besides, while the elasticity for crop-
ping pattern ranged from 0.73 (MZQ in Equation 48) to 2.06 (YQ in Equation 47),
the corresponding range for price was 0.05 - 0.60 and for policy -1.43 (LA in Equa-
tion 52) to 0.27 (TEA Equation 47).

Except in the case of cotton (1.39), the response of the output of both food crops and
export crops was low, ranging from 0.04 (cocoa) to 0.60 (maize). This is consistent
with the results of earlier studies.

. Rice imports significantly influenced the domestic production of rice and millet.

Policy, monetary and fiscal, had more impact on export crops than on food crops. For
instance, while neither TEA nor LA influenced food output significantly, they influ-
enced all export crops significantly.

. Credit to agriculture had a negative impact on output of yams (-0.21), cotton (-1.43)

and cocoa (-0.14). This may be an indication of a diversion of credit by non-farmers
and/or farmers away from agricultural production. This is a strong possibility since

Table 9: Production elasticities

Variables Own Substitutes Complements Total Loans to Expenditure
prices expenditure agriculture  on social
on agriculture services
Yams 0.15 0.24(CA) 0.02 -0.21
Maize 0.161 2.06(YQ)! 0.27
Cassava  0.05 0.21(YP)  0.73(MzQ)1
Rice 0.08 -0.13(RM)1
Millet 0.441  -1.08(MZQ 0.07
-0.14(RM)
Groundut 0.07 -0.341
Cotton 1.39 0.05 -1.431
Cocoa 0.04 1.58(ML)1 -0.141
Pamoil  0.20 -0.131 0.071
Palm kernel 0.211 0.051

Note: 1. Significant at 5% (otherwise not significant).
Source: Estimation results.



PoLicY MODELLING iN AGRICULTURE: TESTING THE RESPONSE OF AGRICULTURE TO ADJUSTMENT POLICIES IN NIGERIA 33

speculative activities generate more returns than agriculture; also, yam, cotton and
cocoa farmers among farmers are more likely to have access to credit.

6. Output responded more to prices than to policy. However, this result should not be
taken as validating the premise that public policy per se causes adverse effects. On
the contrary, it may reflect the weakness of selected policies and their implementation.
Policies such as the massive import of inputs (fertilizer, tractors etc.), World Bank-
supported ADP, irrigation projects, etc., which were motivated more by socio-political
considerations than the objective of providing a functional and efficient infrastructural
support base, were doomed to fail in inducing positive response.

Absorption

Equations 56 to 57 present estimated absorption functions. Table 10 summarizes some
of the important results. It should be emphasized that what is modelled here is the
domestic absorption of domestic output of commodities. Output series were used on
the assumption that effective absorption equals effective output.

Table 10 shows that except for RD (rice), all functions are well behaved - absorption
responds inversely to prices. The results also show that only YD (yams) respond
significantly to prices (own and substitute, CAD). The price response coefficient, which
ranged from 0.04 to 0.26 (ignoring signs), indicates that food is a necessity. Similarly,
except for rice, Engel’s law holds for the case of Nigeria. Moreover, imports are shown
to exert the most significant impact on absorption. For instance, YD and RD were
significantly influenced by rice imports and the import of food and live animals (F).
This negative sign of the response coefficients tends to provide empirical support to the
hypothesis of demand diversion reviewed in Section IL

Imports

Equations 60 to 66 report the results for the import functions. These are summarized in
Table 11, which indicates a high income elasticity, ranging from 2.05 (food) to 8.14
(rice). Further, exchange rates (ERN) and CPTP (proxy for import price) tend to have
counteracting effects in all cases except RM (rice imports). The results suggest that
currency depreciation had negative effects on AV (animal and vegetable oil), F (food)
and SF (stock fish), while its effects on other imports were positive. However, the effects
were significant only in the cases of BT (beverages and tobacco), SF, RM and F. The
results for RM and BT contradict expectations. The results, however, support a priori
expectations that DD1 (second republic dummy), DD4 (Obasanjo/Shagari regime
dummy) and CPN(-1) (lagged values of consumer price index) would significantly
influence SF, RM and W, respectively. The positive response of all three variables also
fulfils expectations. Over all, these results confirm the critical importance of non-price
factors as determinants of Nigerian imports. Thus, national income, stable exchange
rate policy and the political regimes of Obasanjo and Shagari exerted a strong stimulus
on imports.
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Table 10: Absorption elasticities

Variables Own price Substitutes Imports Income (YN)
Yams -0.261 0.16 (CA)1 -0.08 (RM)1 0.79
Rice 0.12 -0.59 (F)? 2.41
Millet -0.04 0.55 (YP)1 0.004 (RM)1 0.20
Cassava -0.26 0.20 (RC) -0.5 -0.59

Note: 1. Significant at 5% (otherwise not significant).
Source: Estimation results.

Table 11: Import elasticities

Variables Exchange Import Income (YN)
rate (ERN) prices (CPTP)

Animal and vegetable -0.02 0.87 4.991

oil

Beverages and 1.761 -1.661 6.381

tobacco

Food and live -1.691 2.041 2.051

animals

Wheat 0.66 -0.571 2.621

Stock fish -1.471 1.571 5.15

Sugar -2.08 2.22

Rice 0.67 3.41 8.14

Note: 1. Significant at 5% (otherwise not significant).
Source: Estimation results.

Exports

Only three components of exports were modelled. Their results are given in Equations
67 to 69. Table 12 captures some of the critical results. The estimated equation for
cocoa exports (CX), i.e., Equation 67, indicates a poor fit. However, it shows that
depreciation/appreciation of the exchange rate led to an increase/decrease in CX. The
producer price of cocoa lagged by a period (CO2) has similar effect. This implies that
the dynamic adjustment of cocoa exports is adaptive rather than instantaneous. Food
and live animals exports (FX) also respond positively to exchange rates.

In addition, only in the case of AX (animal and vegetable) does the result have the
wrong sign. Table 12 shows that while ERN was not significant in CX, it was in FX
and AX. Besides ERN, GNQ (groundnut output) had a significant influence an AX.
Moreover, AX was more responsive to GNQ (0.93) relative to ERN (-0.01). Even though
the modelling of export supply can be improved, the results indicate that exchange rate
policy and domestic production are important explanatory variables.
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Table 12: Export elasticities

Variables Exchange Price Domestic Lag
rate (ERN) production

Cocoa 0.24 0.19 0.36

Food and live 1611 0.731

animals

Animal and -0.011 0.931

vegetable oil

Note: 1. Significant at 5% (otherwise not significant).
Source: Estimation results.

Prices

The ten prices estimated are reported in equations 70 to 79. Except for PK (palm kernel),
specified functions of all other prices fit the data. The adjusted R square ranged from
0.73 (RC) t0 0.96 (GP). As can be seen from the results the dominant factor is previous
period values of price. Even though rice imports (RM) had the right sign as a determinant
of the price of rice (RC), it was not significant. The price of cocoa (Equation 79) was
positively influenced by exchange rate depreciation, foreign prices and foreign price
levels. The implication of these results is that the effect of any domestic exchange rate
policy can be effectively neutralized by developments in other countries, particularly
those of the global commodity market, such as world commodity prices and market
share.

Thus, the domestic prices of food or non-tradeables are easier to administer than
those of tradables. Moreover, in a liberal environment, the instability in the global
commodity market is easily transmitted to domestic prices with serious consequence
for the production and input plans of farmers and the absorption plans of households.

It needs to be emphasized that the stabilization of farm incomes in the United States,
the European Economic Community and Japan, which are anchored in the need to
promote agricultural production in their respective economies, revolves around price
and input support programmes. Thus, in a global environment characterised by protection
and controls, it is not controls by the Nigerian government per se but the type of controls
and their underlying motivations that frustrate a realization of the benefits from the
Nigerian agricultural sector. Without any fear of contradiction it can be asserted that
there is no economy today whose agriculture has developed without the deliberate efforts
of government to support farm incomes and farm productivity. Engel’s law seems to
have established the unsustainability of a purely market-driven growth in commodity
prices, income or output.
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Model solution

The 34 estimations (Equation 46-79) constitute the stochastic part of the model that was
solved. There were two identities in the model. They reflect the respective sums of
imports and exports. It was not possible to generate the relevant identities for the
absorption of non-tradeables. Recall that by the analysis in Section IV:

AT=TQ-TX

where,

AT = domestic absorption of tradeables
TQ = domestic production

TX = exports.

While the data for TQ is in quantities, the available series for TX is the product of
quantities, prices and the nominal exchange rate. Even though a reliable series for
exchange rate was available, those for prices and quantities were not. As a result, it was
not possible to generate the series for quantities. For now, the domestic absorption of
tradeables is not captured in the model. In the next stage of the study, when the industrial
sector is modelled, the absorption of tradables will be integrated, data permitting

The model was solved using Time Series Processor (TSP) software, version 7.0.
Appendix A, which summarizes some of the statistics for evaluating the dynamic
properties of the model, indicates that it performed well. The Theil’s inequality was
above 0.20 in only two cases - CX (0.23) and RC (0.27). Even though this could be
improved over time it is still useful for policy evaluation. Besides the Theil’s inequality,
figures B1 to B8 in the appendix show the tracking efficiency of the model, indicating
that it was able to track the historical data well. The model is thus suitable for an
empirical evaluation of the effect of adjustment policy on agriculture.



VI. Effects of adjustment policy on
agriculture

The reform of exchange rate policy is the pivot of the SAP. This reform is complemented
by the dismantling of the commodity boards, liberal export rules, fiscal austerity and
monetary restraints. Thus, an evaluation of the reform policies requires a measurement
of the total effects of all policies. This would necessarily involve a more complete model
of the economy than the one adopted for this study.

However, the model can still be used to assess the effects of exchange rate policy,
which our evaluation of adjustment policy proceeds to do. The model presented in the
preceding section is employed for this purpose. Recall that the equations for the model
were estimated for the period 1970-1986. The model was also solved for the same period.
The evaluation process proceeds by assuming that the pre-SAP economic structure
remains the same. This assumption is based on the premise that production technology,
cropping patterns, productivity and other structural variables were unlikely to change in
1987-1989, the period of the simulation analysis. The model is then solved for the 1987-
1989 period with the historical values of the market-determined exchange rate for that
period. The simulated values generate the bench mark for comparative dynamics. Two
other scenarios are generated and compared to it, with the assumption that the government
maintained its pre-SAP policy of exchange rate administration in generating the scenarios.

The two exchange rate series are derived from the assumption of:

A. 50% annual exchange rate depreciation; and
B. 5% annual exchange rate depreciation.

Note that in both cases a stable exchange rate is assumed. Table 13 compares the actual
exchange rate with the two alternative exchange rate regimes.

Table 13: Alternative exchange rates

Year A B Actual
1987 2.57 1.41 4.01
1988 3.85 1.49 4.48
1989 513 1.56 7.51

Source: Computed from CBN (1990).
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The first simulation uses A while the second uses B. Both are compared with the bench
mark solution, i.e., the one where historical values were used. Thus the effect of the
reform is evaluated against other alternative policies that the government could have
adopted.

The result of the exercise is presented in tables 14 to 18. For ease of comparison the
results are presented in percentages. These were computed as:

A=((BM -S§ ) * 100%) IBM (80)
B=(BM - §S,)/BM * 100 &1
where,
BM = Bench mark
S = Simulated values
a = Simulated values of a constant 50% annual
depreciation of the naira
b = Simulated values of a constant 5% annual

depreciation of the naira.

Effects on domestic production

Table 14 presents the results for domestic production. The table reports the results for
three non-tradeable food crops ( maize, cassava, millet) and two tradeables (palm oil
and palm kernel). Five commodities (yams, rice, cocoa, cotton, groundnut) were immune
to exchange rate regimes.

Table 14: Effects of exchange rate on production (%)

Year Maize Cassava Millet Paim oil Palm kernel
A B A B A B A B A B

1987 3.83 8.93 -0.77 -1.83 -1.05 -2.51 0.016 0.039 0.001  0.0025
1988 1.48 9.63 -029 -198 -040 -272 0.006 0.042 0.0004 0.0027
1989 3.38 13.28 -0.66 -280 -0.92 -3.84 0.014 0.059 0.001  0.0043

Source: Computed from simulation results.

Of the three food crops the exchange reform had positive impacts only on maize, while
its impact on millet and cassava was negative. A key feature of the result is that the
magnitude of B exceeds that of A. For instance, while the positive effect of exchange
rate on maize was 1.48% in 1988 in the case of A, the corresponding B value was
9.63%. Similarly, the effect was 3.38% in 1989 for A and 13.28% for B. This tends to
indicate that for those variables that respond positively/negatively to exchange rate
depreciation, the positive/negative impact is magnified by the size of difference between
actual values of exchange rate and the counterfactuals. This is reflected in all the results.
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From the results for production it could be inferred that:

» The effect on food crops is mixed.

» The effect on non-tradeables is either positive or neutral.

» The overall effect on aggregate agricultural output is indeterminate unless an
aggregate agricultural function is specified. We have not specified such a function
because we supposed that such a function is a policy issue that should be articu-
lated within the requirement of achieving at least the minimum FAO food require-
ments of the population, the supply of agricultural raw material to the domestic
industry and any other goal of agricultural policy.

Effects on domestic absorption

Table 15 presents the results for the four domestic absorption functions modelled. While
the impact on aggregate domestic production is indeterminate, the direction of impact
on absorption is. This is because exchange rate reform seems to have increased the
domestic absorption of domestic food crops, with millet and rice the major beneficiaries.
The absorption of millet increased by 30.76% in 1987, 12.93% in 1988 and 27.41% in
1989, in the case of assumption (A), with a corresponding increase in the absorption of
rice of 37.05% (1987), 16% (1988) and 33.2% (1989). Thus, since all components of
aggregate absorption were affected positively, the aggregate effect is positive. An
important result to note is that while assumption B shows a steady increase in impact,
assumption A shows a decline in 1988 with sharp up-swing in 1989.

Table 15: Effects of exchange rate on absorption (%)

Year Yams Miliet Cassava Rice

A B A B A B A B
1987 0.028 0.067 30.76 58.09 8.93 19.85 37.05 66.55
1988 0.011 0.072 12.93 60.98 3.46 2129 16.00 69.43
1989 0.024 0.101 27.41 73.40 7.81 28.60 33.20 81.13

Source: Computed from simulation results.

Effects on imports

The impact on total imports is positive, as shown in Table 16. It ranged from 12.01% to
29.61% for assumptions A, and 37.13% to 54.48% for assumption B. However, the
effect on components is mixed. It was negative for food and live animals, animal and
vegetable oil, and stock fish, but positive for beverages and tobacco, sugar, wheat, and
rice. The result for imports reflects naira values of imports. Thus, it does not measure
quantities. It is possible that the increase in rice and wheat imports may have been
nominal rather than real. To determine the real effect of exchange reform, a decomposition
of the components of the import bill is necessary. As reliable series were not available
to us, the result focuses on nominal imports. It should be noted that both rice and wheat
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were banned in 1987. Thus, the results indicate that, given pre-SAP import structures, a
significant level of demand for wheat and rice exists irrespective of exchange rate regime
or trade control. This suggests that it would be very difficult to eliminate this demand by
merely banning the product. Thus, while official data show zero levels of import,
unofficial observations reveal a large illegal trade in both wheat and rice. Trade
restrictions have thus only forced demand underground, they have not eliminated it.

Table 16: Effects of exchange rate on imports (%)

Year Food and live animals Beverages and tobacco Sugar Animal and vegetable oil

A B A B A B A B
1987 -108.95 -471.72 52.53 83.69 38.32 68.95 -0.80 -1.90
1988 -32.00 -569.88 25.08 85.95 17.61 84.32 -0.30 -2.06
1989 -90.11 -1322.90 48.73 98.68 33.86 84.83 -0.70 -2.91
Year Stock fish Wheat Rice Total

A B A B A B A B
1987 -19.18 -34.51 124.28 223.62 371.83 669.07 28.59 37.13
1988 -8.44 -39.90 54.66 25858 163.56 773.66 12.01 39.39
1989 -31.60 -79.15 204.77 51294 371.83 1534.72 29.65 54.48

Source: Computed from simulation results.

Effects on exports

Table 17 shows the impact on exports. It shows that the impact on aggregate export is
positive, and except in the case of animal and vegetable export (AX), the impact on
components of exports (i.e., cocoa and food and live animal) is also positive. Moreover,
while the magnitude in the case of AX is very small (-0.004 - -0.05), it was large for
coco (CX) and food and live animals(FX).

Table 17: Effects of exchange rate on exports (%)

Year Cocoa Food and live animals  Animal and Total
vegetable oil -
A B A B A B A B
1987 10.12 22.30 29.33 52.77 -0.05 -0.38 22.35 41.41
1988 3.94 23.90 9.55 43.17 -0.01 -0.40 6.82 34.23
1989 8.88 31.91 31.19 78.13 -0.004 -0.21 19.09 51.21

Source: Computed from simulation resuits.
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Effects on prices

Table 18 shows the effect on prices. The effect on the price of groundnut(GP) is not
shown in Table 18 because it was neutral. In all other cases the impact was positive.
This implies that exchange reform caused the prices of all the commodities excluding
groundnut to rise. However, the impact is not uniform. Rice (food crops) and cocoa
(export crop) were influenced most significantly while the rise of prices of yams, cassava,
millet, cotton, palm oil and palm kernel was very low. Therefore, rice and cocoa were
the major beneficiaries of the reform.

Table 18: Effects of exchange rate on prices (%)

Year Maize Cassava Millet Paim Qil Palm Kernel
A B A B A B A B A B

1987 653 1477 035 0.83 023 054 0013 0.03 0.0015 0.003
1988 251 1588 0.13 0.90 009 058 0005 0.03 0.0005 0.004
1989 571 2160 030 1.26 1.26 082 0.011 0.50 0.0120  0.090

Year Yams Rice Cotton Cocoa
A B A B A B A B

1987 0.11 0.13 3752 67.14 0.06 010 20.54 41.96
1988 0.04 0.15 16.24 70.01 0.02 0.18 8.39 4450
1989 0.09 0.21 33.62 81.63 0.05 0.50 33.62 56.33

Source: Computed from simulation results.

It seems that exchange rate reform had more impacts on the prices of rice and cocoa
than on their output (see Tables 18 and 14). This points to factors other than price as
being responsible for the actual increase in the output of cocoa and rice. This conclusion
is also true for the other commodities that were affected by exchange rate reform. The
validity of the conclusion is apparent when Tables 1 and 2 are compared with Table 14.

These results, though not conclusive, provide a useful insight into the effect of
exchange reform. In general, the results show evidence of a positive impact on prices,
total nominal import, total nominal export and real domestic absorption of Nigerian
food crops. The evidence on real output is inconclusive for aggregate agricultural output;
the effect on tradeables is either marginal or neutral while the effect on food crops is
mixed. Further investigations are necessary to expand the analysis to include fisheries,
livestock and non-agriculture and to endogenize government policy variables. We suspect
that the observed expansion in commodity output may be due to the fiscal austerity that
complemented exchange rate reform. Fiscal austerity could be linked to the rise in urban
unemployment, which in turn could be linked to the reverse-migration, i.c., urban-rural
migration, of post 1986. If our suspicion is true, the growth in real output could simply
be the consequence of a more extensive use of rural land rather than the result of either
productivity gains or more efficient use of agricultural resources.
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Further, the observed shift in consumption pattern in favour of Nigerian food may be
due largely to a decline in income rather than the enhanced competitiveness of local
relative to imported food. As Table 5 shows, the import bill rose after SAP. Once the
high incidence of cross-border imports of wheat (either in processed or raw form) and
rice is acknowledged, one can conclude that it is in fact those whose real income has
declined who have been forced to adapt. A key aspect of this adaptation seems to be the
consumption of foods not for their nutritional value but to avoid hunger. This type of
adaptation or adjustment is incompatible with the policy realization of the attainment of
FAO specifications on what a human being requires to live a healthy and, we should
add, productive life.



VIl. Conclusion

Our evaluation of adjustment policies does not instil confidence in the ability of those
policies to attain the sectoral goals of the agricultural sector. The results indicate a persist
excess demand for food. They also indicate only a nominal export response while import
bills, which hitherto had declined, rose persistently. Consequently, the deficits in the
agricultural trade balance shown in Table 7 worsened. Tables 1, 2, and 3 also show that
neither the increase in commodity output nor the higher prices is sustainable.

The study suggests that the analysis of agricultural policy could be improved by:

* Modelling other agricultural non-crop sub-sectors.

« Specifying clearly the linkage between agriculture and industry. This
would assist in decomposing domestic commodity absorption into final
consumption and intermediate consumption.

» Endogenizing government policy variables.

The next stage of our research will focus on the manufacturing sector. Other sectors
including government will be specified to provide a more complete model for agricultural
policy analysis. An improvement in data would be of immense value in this regard.

While exact data are unavailable, it is important to note the expansion in unofficial
and illegal cross-border trade. The wheat and rice ban in 1987 significantly encouraged
this. This development points to a weakness in quantitative restriction as an instrument
for altering domestic demand structures. As part of the expansion in cross- border trade,
some processed and unprocessed food crops, e.g. gari, grains, etc., have become
tradeables. The illegal export of these food crops in the search for foreign currency
tends to worsen the output-consumption imbalance.

At face value this appears consistent with the adjustment aims of expanding non-oil
exports. However, export revenue is not an end in itself but a means to an end. Besides,
for both official and unofficial commodity exports, most of the revenue in foreign currency
is not repatriated to Nigeria and does not contribute to improving the balance of payments.
If the argument that commodity exports were used to repatriate resources from the
economy is correct, then such export expansion without a concomitant expansion in
foreign exchange inflow constitutes leakages rather than a stimulus to the domestic
economy. This raises an important institutional issue.

Another institutional issue that must be explicit in agricultural policy analysis - which
is also usually ignored - is the informal economy, where production, distribution and
most food processing are operationalized. Neither pre-SAP nor SAP policies address
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this sector. Both agricultural production and processing are traditionally organized. Itis
not clear how either processing or production can improve without fundamental changes
in their structures, which are not tuned to free enterprise practices. Not only have these
structures remained the same, but fiscal austerity has implied a decline in an already
inefficient infrastructural income and marketing framework.

It would not only be simplistic but also misleading to assume that liberalization
leads smoothly to efficiency. What it appears to lead to is an increase in commerce
rather than production, which has less to do with efficiency than returns - which appear
to correlate inversely to production and productivity. Even though these institutional
issues are not easy to model, ignoring them leads to a misleading evaluation. For instance,
as our estimations suggest, a dominant force influencing output is the cropping behaviour
of farmers, which is a rational attempt not to maximize profit but to minimize the chance
of poor harvest and hunger. This survival strategy is consistent with subsistence farming,
and also with non-reliance on government and market forces.

Thus, for now, it can be inferred that it is not so much a shift from government to
private sector activities but a reform in both the government’s management of the
economy and the structure of the private economy that would be instrumental in
stimulating sustainable growth in commodity output. A reform in the institutional base
of policy, real resource allocation and utilization, rather than a purely financial reform
may be of more relevance to Nigeria. This assertion can be supported by the fact that
Nigeria’s institutional structures have been blamed by foreign investors and businesses
as encouraging capital flight rather than capital inflow.

Besides these institutional problems, the macroeconometric policy model is weakened
by structural change. For instance, pre-SAP behaviour could differ sharply from post-
SAP behaviour. This limits the model’s use for ex ante post-SAP policy evaluation or
forecasting. However, as long as the dynamism of policy analysis is appreciated, a
continuous process of re-specification, re-estimation and re-evaluation improves over
time the reliability of this type of policy analysis.



Appendices

Appendix A:  Summary statistics

Table A1: Summary statistics

VARIABLE THEIL'S BIAS VARIANCE COVARIANCE
INEQUALITY
YQ 0.03 0.0007 0.0776 0.9271
MzQ 0.13 0.0029 0.0755 0.9215
CAQ 0.10 7.73E-05 0.0496 0.9502
RQ 0.17 0.0176 0.0149 0.9673
NLQ 0.10 0.0002 0.1838 0.8159
CcTQ 0.12 0.0038 0.0968 0.8992
PQ 0.18 0.0042 0.0869 0.9087
GNQ 0.4 0.0001 0.0720 0.9278
caQ 0.07 8.96E-06 0.0746 0.9252
POQ 0.03 0.0002 0.0131 0.9867
YD 0.11 3.50E-05 0.3458 0.6542
MCD 0.10 0.0022 0.0177 0.9800
CAD 0.14 3.93E-05 0.1643 0.8356
F 0.13 4.02E-17 0.0499 0.9501
S 0.17 2.8E-14 0.0717 0.9283
AV 0.10 0.112 0.0016 0.9871
W 0.08 1.7E-12 0.0201 0.9799
RM 0.11 2.0E-10 0.0309 0.9691
TAM 0.15 3.9E-07 0.1450 0.8550
BT 0.18 0.0036 0.0999 0.8965
AX 0.10 0.0001 0.0452 0.9547
CX 0.23 0.0076 0.07216 0.9202
TAX 0.1 0.0007 0.1443 0.8550
FX 0.03 0.0002 0.2748 0.7164
RC 0.27 0.2189 0.0081 0.7730
CA 0.08 0.0012 0.0108 0.9880
CT 0.04 0.0068 0.0563 0.9369
YP 0.06 0.0033 0.0016 0.9951
MZ 0.12 0.0324 0.0007 0.9669
MC 0.14 0.0047 0.0335 0.9618
PK 0.16 0.0012 0.2882 0.7106

PO 0.10 7.4E-05 0.0409 0.9590
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Appendix B: Output, exports and domestic price

Figure B1: Output of yams
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Figure B3: Output of cocoa

Figure B4: Total imports
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Figure B5: Total exports 10
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Appendix C

Table C1: List of variables

YQ
MZQ
CAQ
RQ
MLQ
GNQ
CTQ
CcQ
POQ
PQ
YD
CAD
RD
MLD
MZD
GND
PD
POD
CTD
AV
BT
F

S

SF
RM
w
FL
TAM
CX
FX
AX
RX
PX
RC
CA
GP
CT
YP
MZ

Output of yams

Output of maize

Output of cassava

Output of rice

Output of millet

Output of groundnut

Output of cotton

Output of cocoa

Output of palm oil

Output of palm kernel
Domestic absorption yams
Domestic absorption of cassava
Domestic absorption rice
Domestic absorption millet
Domestic absorption maize
Domestic absorption groundnut
Domestic absorption palm kernel
Domestic absorption palm oil
Domestic absorption cotton
Animal and vegetable oil imports
Beverages and tobacco imports
Food and live animals imports
Sugar imports

Stock fish imports

Rice imports

Wheat imports

Flour imports

Total imports

Cocoa exports

Food and live animals exports
Animal and vegetable oil exports
Rubber exports

Palm kernel exports

Domestic price of rice
Domestic price of cassava
Domestic price of groundnuts
Domestic price of cotton
Domestic price of yams
Domestic price of maize
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ML
PK
PO
CcO
RF
TEA
LA
SS
RFK
RFB
YN
ERN
CPTP

SGR
DD1
DD4
™
CPN
TX
Cw

Domestic price of millet

Domestic price of palm kernel
Domestic price of palm oil
Domestic price of cocoa

Average national rainfall

Total expenditure on agriculture
Total credit to agriculture
Expenditure on social services
Average Kano state rainfall
Average Bendel state rainfall
National income

Naira/dollar nominal exchange rate
Weighted index of consumer price index of six of Nigeria’s major trading
partners

Domestic output of sugar

Dummy for civilian regime
Dummy for Obasanjo/Shagari regimes
Average import tax rate

Consumer price index

Average export tax rate

World price of cocoa
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