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ABSTRACT
MARKETING BOARD TAXATION OF NIGERIAN
AGRICULTURE: SOME IMPLICATIONS
By

Francis Sulemanu Idachaba

This study had three main aims: first to provide
a framework for analyzing the effects of taxes on marketing
board crops and of subsidies on input (resource) use;
second, to examine what the quantitative impact would have
been on tax revenue from cotton and groundnuts of paying
farmers higher prices than the actual prices they received
and third, to examine whether revenue contributions from
marketing boards and allied statutory corporations can be
trusted to stabilize State Government revenues for planning
purposes.

A model was developed to explain the effects of
these taxes on the scale of farming in the Northern States
(1950-66) measured either in terms of acreage or labor.
When the model was extended to account for the differential
between off-farm acquisition and salvage values, the
investment-disinvestment responses to changes in taxes

and subsidies differed, in many cases, from those predicted
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Francis Sulemanu Idachaba

by the neoclassical model that fails to differentiate
between acquisition and salvage values for durable inputs.
At the empirical level, these taxes induced cotton and
groundnut farmers in the Northern States (1950-66) to use
less labor and land than would have been the case in the
absence of these taxes. These adverse effects operate at
two levels: by reducing the rate of entry of new resources
and investments and by increasing the rate of exit of
initial quantities on hand. It is shown, within a Cobb-
Douglas framework, that compensating subsidies on inputs
required to minimize the allocative distortions of taxes
are related to the output elasticities of these inputs.
This provides a rational basis for relating subsidies on
inputs to expected tax rates on marketing board crops.
Sales supply equations for cotton and groundnuts
were estimated by ordinary least squares. The elasticities
of sales of groundnuts and cotton (to the board) with
respect to the marketing board's producer price were
estimated to be 1.3139 and .9028 respectively. Predictions
of sales to the board were made assuming the board paid
farmers higher prices than they actually received. These
predicted sales exceeded actual sales whenever the hypo-
thetical prices were higher than actual prices. These
larger volumes of sales together with the implied lower
taxes on cotton and groundnuts were used to estimate the
(crop tax) revenue impact of paying farmers higher prices.

It was found that in many years in the 1950's and 1960's,
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Francis Sulemanu Idachaba

these higher prices would have increased farmers' monetary
income without substantially effecting tax revenue from the
crops. In some years, there were substantial reductions in
tax revenue coupled with substantial increases in farmers'
monetary income. This offset to tax revenue loss from the
positive effect on sales to the board of paying farmers
higher prices has not been analyzed by previous writers.
When sales to the board of marketing board crops
are treated as random variables, tax revenues from them
become random variables. It is shown with evidence on
variances and covariances of sales of crops to the Northern
States Marketing Board that grounds for expecting revenue
contributions from these boards to stabilize State Govern-
ment revenues are very tenuous indeed. Using budget data,
it is shown that this reliance did in fact destabilize
State Government revenues (1956-66) and that the degree of
destabilization was consistent with our expectations from
apriori knowledge of the supply and demand factors influ-
encing the sales of these crops to the boards. The
analysis signals the danger of relying on revenue contri-
butions from these boards particularly for planned capital

expenditures of the States.
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CHAPTER I

INTRODUCTION

This introductory chapter briefly examines the
place of agriculture in the Nigerian economy, the role of
agricultural exports in total Nigerian exports and the past
and expected future roles of the marketing boards,
including the past and future revenue contributions of
marketing boards and allied statutory corporations to
state government revenues. With this background,
objectives of this study will be stated. Finally, an
outline of this study will be presented.

The Role of Agriculture in
the Nigerian Economy

Agriculture is still the dominant sector in the
Nigerian economy. In 1950, agriculture alone constituted
56 per cent of the Gross Domestic Product (GDP); in 1967,
it constituted 41.8 per cent. In 1950, agriculture,
livestock, fishing, and forestry constituted 67.5 per cent
of the GDP; in 1967 they constituted 55.9 per cent (see

Table 1.1). From Table 1.1, even when agriculture alone
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is considered (excluding livestock, forestry, and fishing),
its dominant position becomes evident. As indicated by
the constructed indices of the share of agriculture and
allied activities, there is a declining trend in the
importance of agriculture. Yet, agriculture is still the
mainstay of the economy, employs about 70 per cent of the
labor force and it is projected that at the end of the
current plan period, agriculture, livestock, forestry,
and fishing will still account for 44.2 per cent of the
projected GDP.1
The export component of the agriculture sector has
been historically important and is still important. 1In
1950, exports originating in agriculture, livestock, and
forestry sector totaled BEN80.345 million; in 1960, at
Independence, those exports totaled £N141.478 million and
by 1965, they had reached an all-time high of &N163,663,000
(see Table 1.2). The items underlying Table 1.2 are cocoa,
palm kernels, palm oil, beniseed, goat skins, cattle
hides, cotton (raw), rubber, fresh bananas (mainly up to
1960), timber logs, sawn timber, plywood and veneers,
groundnuts and groundnut oil and groundnut cake where the
last two items are included for completeness. These
exports as a percentage of total value of agriculture in
GDP were 20.8 per cent in 1950, 27.1 per cent in 1954,
21.6 per cent in 1966, and 24.5 per cent in 1967 (GDP

valued at 1962 factor cost), maintaining a proportion of
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about one-fifth for the period of nearly two decades; as
a proportion of total value of agriculture, forestry,
livestock, and fishing in GDP, these exports amounted to
17.3 per cent in 1950, 23.3 per cent in 1954 (partly
reflecting the boom periods for primary products in world
markets around this time), 16.8 per cent in 1966 and

16.2 per cent in 1967. 1In this latter series, there
appears to be a declining trend in the share of agri-
cultural exports.

Table 1.3 shows the share of exports from agri-
culture, livestock, and forestry in total exports (in-
cluding re-exports) for the years 1950-68. Up until 1960,
these exports accounted for well over 80 per cent of all
Nigerian exports annually, with an all time high of
89.1 per cent. As from 1960, there is evidence of a
declining trend, reaching only 51.5 per cent of all
exports in 1966. We expect this decline to continue with
increasing exports of petroleum2 and increasing domestic
use of some agricultural exports.

Nigeria displays great diversity in agricultural

¥ The agricultural economy of the

resource endowments.
Northern States can be divided into cropping subregions

according to climate and ecology: (1) land where ground-
nuts and food crops like guinea corn, millet, beans, etc.

are grown; (2) land where cotton and food crops are grown;

(3) land where cotton, groundnuts and food are produced,
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and (4) land in the Middle Belt where mainly root food
crops and some grains are grown. The agricultural economy
of the Southern States can be divided into four production
zones: (1) land where cocoa and food are grown; (2) land
where oil palm and food crops are produced; (3) land where
oil palm, rubber, and foods are produced; and (4) land
where mainly oil palm, rubber, cocoa, or foods are
produced.

Marketing Boards, the Export

Sector and State Government
Revenues

It might be argued that it is now irrelevant to go
into the original intent for setting up the marketing
boards. Not quite. In June, 1971, the report of the

Study Group on 0Oil Palms4 felt a need to go "a little

deeper" into the original laws establishing the marketing
boards from which it concluded that "unless the law
governing the marketing board is changed . . . there can
be no improvement in the industry."

Arguments about the origins of the marketing
board system have become very extensive.5 Both in the
Cocoa White Paper56 and subsequent legislation, it is
evident that some form of stabilization of producer
prices, money or real income was intended as a primary
goal within the general framework of securing "the most

favourable arrangements for the purchase, grading, export
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and selling of . . . cocoa, and to assist in the develop-
ment by all possible means of the cocoa industry . . . for
w?

the benefit and prosperity of the producers.

Official Attitudes on the Revenue
Role of Marketing Boards

The view has now evolved, among policy makers and
some academiciams alike, that price stabilization was not,
and in some cases should not, be the main objective behind
the setting up of the marketing boards. 1In the First

Annual Report of the Nigerian Groundnut Marketing Board,

it was stated:

The first charge on the board's funds must be for

working capital to finance its purchases of groundnut.

« . « Price stabilization must always constitute the

primary aim on the board's actual and prospective

resources after the critical requirements of working

capital have been met.8

By the time of the First Development Plan,

attitudes had swung almost full circle. After spelling
out the contribution of the (then) Northern Nigeria
Marketing Board to its capital development program, the
Northern Nigerian Government 1962-68 Development Plan
planned to relieve "the board of its liability for subsi-
dizing the producer price of crops in lean years, and
fixing producer prices annually at such a level in relation
to world prices as to anticipate a surplus on the year's
operations to cover operating costs." The plan went on

further to state that "the marketing board will inevitably

look increasingly to Nigerian sources to provide the

) .
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short-term credit required to finance crop purchases and
movement."9 Two things have occurred: first, the
marketing boards have come to treat the so-called surpluses
as real surpluses freely to be used by the marketing
boards and the State Governments at will.10 Second, with
the regionalization of marketing boards, State Governments
have come to see them as sources of revenue for their
various capital development programs. In addition to this
source of revenue from crops, export crops have also been
subject to a produce sales tax and an export tax that is a
mixture of specific and ad valorem rates. Under the New
Revenue Allocation Decree retrospective April, 1969,
40 per cent of export duties on commodities other than oil
will be credited to the distributable pool while the
producing states will receive 60 per cent, instead of
100 per cent as previously. The pool will then be divided
into two parts: one-half to be divided equally between
the states and the other half to be divided on the basis of
population.11 Olakanpo and Teriba imply a strong positive
correlation between the existence of marketing board
institutions and the imposition of produce sales taxes and
export taxes on export crops.12
Table 1.4 shows the relative dependence of State
Governments on marketing board crops (we shall henceforth

refer to crops subject to marketing board control as

marketing board crops because for some of these crops
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like cotton, only a very small proportion will be exported
in the future). For the purposes of this study, marketing
board so-called surpluses are seen as taxes on the producers
of marketing board crops. By 1960-61, revenues from taxes
on crops in the Western State and Lagos State accounted

for 60.5 per cent of total financial resources of the

State Government; this dependence reached a low of 7.2 per
cent in 1961-62. In the Eastern States, this relative
dependence reached a high of 27.8 per cent in 1961-62 and
a low of 14.1 per cent in 1962-63. In the six Northern
States, this relative dependence reached a high of 29.9 per
cent in 1958-59 and 15.6 per cent in 1960-61 (we are here
referring to the old regions in the terminology of the new
states) .

For the Second Development Plan period, the
marketing boards are expected to play an even more impor-
tant role (Table 1.5). In the 1970-74 Development
Programme, marketing boards and statutory corporations
(mainly financed by marketing boards) provide more than
one-third of the total internal government revenue re-
sources in Western, South-Eastern, and Kwara States; in
South Eastern State these sources account for one-half of
the State's planned investment expenditure. Rivers State
is least dependent on marketing boards and statutory
corporations as sources of revenue. (Kano and South-

Eastern States would have deficits rather than surpluses
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13

on total current and capital account if marketing board
and statutory corporation sources of revenue were no more
available to these state governments; East Central, Kwara,
North Central, North Eastern, North Western, and Western
States will have much larger deficits in the absence of
marketing board and statutory corporation sources of
revenue.) Table 1.5 shows the projected dependence of
various state governments on marketing board crops.

The Western State Development Plan 1970-74,

stutesl3

that "as at present, the main source of internal
receipts for capital development remains the Western
Nigeria Marketing Board" and that in determining net
producer prices, "emphasis would be given to the need to
marshall adequate revenue from this vital area to aid the
state's development effort."

On the academic side, Helleiner states that
"growth should have carried greater weight in Nigerian
policy formation than stability, and there exists no
conclusive evidence that the two are correlated."14
Teriba and Olakanpo have stated that "one important fiscal
implication of the regionalization of the marketing
boards is their conversion from potential stabilizers of
Producer prices into potential stabilizers of Regional
Government Revenue.“15

Policy makers being so concerned about the revenue

Potentiga)l of marketing boards and their allied statutory

5

)
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corporations have not bothered themselves with the negative
output and sales effects of the heavy taxes on marketing
board crops. Their policies are based on the implicit
assumptions of zero price elasticities of supply and/or
sales of marketing board crops. Recently, state governors
and other public officials have expressed grave concern
over what they term the "falling output" of marketing

board crops.16 This, it seems to me, is really a concern
over the future of the revenue potential of marketing

board crops.l7 On the academic side, though Helleiner in

his monumental studyla

admits of the possibility of
positive price supply elasticities, the core of his
analysis implicitly assumes zero price elasticities of
supply of marketing board crops.l9 Nowhere in the liter-
ature is the possibility of drastically cutting down taxes
on crops, raising producer prices and still leaving state
government and marketing board revenue from agriculture
substantially unaffected thoroughly discussed.

There is an absence in the academic literature of
any analysis of the effects of taxation of marketing
board crops (represented by the marketing board surplus,
the produce sales tax and the export tax) on the scale of
farming measured either in terms of acreages or size of
labor ©mployed. But this problem has become increasingly
im@°rtant in recent years as farmers have reallocated

Iésources to different crops in response to differential
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tax rates on these crops. In the Northern States,
state governors and other public officials are worried
at the increasing diversion of land acreage away from
groundnuts into food production resulting from substi-
tutions in production in response to the effects of
government and marketing board taxes on relative crop

prices.20

Objectives of This Study

The first objective of this study then is to
provide a framework for examining the effects of govern-
ment and marketing board taxation of crops and subsidies
on inputs on the commitment of resources to production,
with application to the use of land and labor resources
on the groundnut and cotton farms of the Northern States.

More specifically, the framework will be addressed
to the following questions. What have been the effects of
these taxes on the supply, "retirement," or salvaging of
used resources from and disinvestment in these resources
on, Northern States farms? Have these taxes tended to
induce groundnut and cotton farmers in the Northern States
to use exactly the same, more, or less of land and labor
that they would have used in the production of these crops
in the absence of these taxes and subsidies? If policy
makers are willing to live with the institutional reality
of the marketing board system but are anxious to minimize

the allgcative distortions of these taxes with respect to




e USey wnat
awgeirces? Al

s of differd

- relative 0

The secsch
sntative 1rmpa
aening board

#y farmers b

;:-:-«.::: fa!:.l g b
b .._, lf a,y
2 boarg

Gi‘len E

-

eSS on

Tiee
\ ...u.g b care

RO Taric.

«S

-
S8 tealy
¥lilen
EANY
ey
e gr
¢
e



16

resource use, what are the required compensating subsidies
on resources? A related question is: what have been the
effects of differential tax rates on cotton and groundnuts
on the relative outputs of these crops?

The second aim of this study is to examine the
guantitative impact on Northern States Government and
marketing board tax revenue from cotton and groundnuts of
paying farmers higher prices than the actual prices they
received. This will enable us to examine to what extent,
if any, the (crop tax) revenue loss that results from
paying farmers higher prices can be offset by the positive
effect, if any, of higher prices on sales of these crops
to the board.

Given past and planned dependence of many State
Governments on contributions (loans and grants) from
marketing boards and allied statutory corporations for
their various State Development Plans the third aim of
this study then is to examine whether these contributions
can be trusted to stabilize state government revenues over
projected plan periods as has been recently suggested.
This problem is important for the stability of State
Government operations and even political stability in the

future.
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The Significance of These Problems

A useful conceptual framework provides a basis for
empirical measurements. Empirical measurements of the
effects of these taxes on resource use are necessary for
sensible policy discussions. There is mounting concern in
the Northern States over the diversion of acreages away
from groundnuts and cotton to other crops and also over
the fact that in some states such as the North-East State
and the North-West State, suitable additional land has not
been planted in these crops.

Unemployment is currently a serious problem. There
is concern over the drift of farmers and youth from rural
to urban areas. Rural people deciding (at the margin)
where to invest their future labor time are known to have
increasingly chosen the non-farm, urban labor market.
There is also concern over the slow transformation of
traditional agriculture in Nigeria. Why are few farmers
adopting new recommendations, or buying new inputs, etc.?
These are all issues a good conceptual framework should
help throw light on.

We have no estimates of the price responsiveness
of sales of cotton and groundnuts to the Northern States
Marketing Board. Yet this knowledge is crucial for an
understanding of the responsiveness of tax revenue from

these crops to changes in the board's price.
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With regards to the third objective of the study,
the recent experience of the Western State is a good
example. For the 1971-72 budget year for the Western
State, "capital receipts of some EN 7 mill fell BN 5 mill
short of estimates because the state of world markets,
particularly for cocoa, made it impossible for the

marketing board to make a contribution. . ."21

Plan of This Study

Chapter II will review previous studies. Short-
comings as they relate to the themes of this study will be
briefly listed.

Chapter III will present the framework for
analyzing the effects of government and marketing board
taxes on crops and subsidies on inputs on resource use and
scale of farming in the cotton and groundnut farms of the
Northern States. A production function approach is used
with the Cobb-Douglas serving as an example. Chapter IV
develops the theme that in examining problems of State
Government Revenue from marketing board crops, the relevant
concept for most of the crops is the price elasticity of
sales to the marketing board. Some illustrative calcu-
lations are carried out to show the dependence of govern-
ment revenue from marketing board crops on this parameter
and the level of taxes. Chapter V presents some empirical
€vidence on the sales elasticity parameter and other

Parameters and other effects of government pricing policy.

S
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Chapter VI examines the potential of marketing boards as

stabilizers of state revenues. Chapter VII summarizes the

main findings, draws some conclusions and offers recom-
mendations for agricultural development in Nigeria in the

1970's and 1980's.
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FOOTNOTES

1Second National Development Plan, 1970-74 (Lagos:
Federal Ministry of Information, 1970), p. 53.

The country's revenue from oil was BN 80 million
in 1970, &N 270 million in 1971; the share of foreign
exchange earnings accounted for by oil was 41 per cent in
1969, 58 per cent in 1970, and 71 per cent in 1971. See
New Nigerian (Kaduna, February 26, 1972), p. 1. Whereas
Nigerian spinning accounted for only 8.6 per cent of total
crop of bales of cotton in 1960-61, by 1970-71, the esti-
mated use was 115.2 per cent, with the shortage to be met
from carry-over stocks from 1969-70. See Report of the
Study Group on Cotton and Other Fibres (Lagos: Federal
Department of Agriculture, 1971), p. 14.

3Glenn L. Johnson, et al., A Generalized Simulation

Approach to Agricultural Sector egalysis With Special
ﬁg&flcatfon to Nigeria (East Lansing: Michigan State
niversity, pe 1

4Report of the Study Group on 0Oil Palms (Lagos:
Federal Department of Agriculture, June, 1971), p. 33.

5See P. T. Bauer, West African Trade (Cambridge:
Cambridge University Press), pp. 263-75; P. T. Bauer and
B. S. Yamey, Markets, Market Control and Marketing Reform
(Weidenfeld and Nxcofson, 1968) , pp. 138-55.

6

P. T. Bauer, West African Trade, p. 268.

T1pia., p. 276.

8First Annual Report of the Nigerian Groundnut
EEEEFting Board, p. 16.
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9Development Plan 1962-68 (Kaduna: Government of
Northern Nigeria, Ministry & Economic Planning, 1962),
Pal A4S,

10The Cocoa White Papers which preceeded the
establishment of the Cocoa Marketing Board state "In some
seasons when world prices are high, the price paid to the
producer will be less than the average realization on
overseas sales. The boards will, on such occasions, show
a 'surplus.' There will, however, be other seasons in
which the average world price is below the price paid to
producers. On these occasions the boards will make a
'loss,' which will be financed from the 'surpluses' accrued
in years of high world prices. The intention is that
‘profits' will be utilized primarily to maintain the
maximum possible stability in the price paid to the
producer. Thus, on the average of a period of years, it

is expected that the average net price paid in West Africa
will be substantially equal to the average net price
realized on world markets and that the boards' buying and
selling transactions will therefore approximately balance."
It is significant that the authors used the words "profits,"
"surplus," and "loss" in inverted commas realizing the true
nature of these balances. See P. T. Bauer, West African
Trade (Cambridge: Cambridge University Press, 1954),

p. 269.

11See Annual Economic Review (Nigeria: Standard

Bank Ltd., London, June, 1970), p. 16.

120. Teriba and O. Olakanpo, Fiscal Monetary and
Investment Implications of the Marketing Boards (NISER:
International Conference on the Marketing Board System,
1971), p. 14.

13Western State Development Plan, 1970-74 (Ibadan:

Ministry of Economic Planning and Reconstruction, 1971),
P. 58.

14Helleiner does not indicate which type of corre-

lation he is referring to. He would presumably be most
delighted if there was perfect negative correlation
between growth and stability! We might add also that the
€vidence of zero correlation between growth and stability
1S not conclusive. More basic is the fact that the corre-
lation coefficient itself proves nothing.
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150. Teriba and O. Olakanpo, op. cit., p. 10.

(See Chapter VI below for an examination of this potential.)

16The Federal Finance Commissioner, Alhaji Shehu
Shagari, has suggested that "failure by farmers to increase
their productivity could be traced to the poor prices paid
by the marketing boards" and he has called for a new
marketing system. See West Africa, #2858 (March 24, 1972).
p. 374.

17Thus a correspondent writes in the Daily Times,
"Northern State Governments, especially Kano, North
Western and North Eastern States have had their revenue
grossly undercut by having to lose sales tax which is &N
2:15: = a ton." See Daily Times, Lagos, February 3, 1972,
P. 7. We might add that these State Governments also lose
the marketing board's so-called trading surplus that could
have accrued and also a refund of some of the export tax
that could have been imposed.

186. K. Helleiner, Peasant Agriculture, Government
and Economic Growth in Nigeria (Richard Irwin, Inc., 1966).

19Helleiner realizes the revenue potential of
marketing boards and he even advocates maximization of
this potential. He not only plays down on the price
elasticities of supply of marketing board crops, he does
not consider that this may not be the relevant concept for
purposes of government and marketing board revenue from
these crops. The price elasticity of supply (output) of
a marketing board crop may be zero and yet the price
elasticity of sales to the marketing board may be positive
and very large.

5 20Thus a correspondent for West Africa writes,
Once again it appears that there has not been sufficient
incentive for farmers to plant out a higher acreage and

while the present high prices are obtainable for other
f9°d crops, a pattern of rather smaller groundnut crops in
Nigeria seems likely to continue." See West Africa,

#2857 (London: March 17, 1972).

21See West Africa, #2865 (Apapa: Times Press,
May 12, 1972),7p. 587.
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CHAPTER II

REVIEW OF PREVIOUS STUDIES

This chapter contains a review of some previous

studies as these relate to the objectives of this study.

Marketing Boards as Revenue
Collectors for State

Governments

Our brief review of past studies will be limited
only to those parts that are relevant to the objectives of
this study.

Helleiner1 argues for economic growth. To finance
this, he argues for the maximization of taxes on marketing
board crops, for the marketing boards "to maximize their
own trading profits." After listing some of the possible
adverse effects of taxes on ﬁarketing board crops, he
states that they are not in themselves "sufficient objection
to the use of export taxes." He cites some evidence from
a survey of cocoa farmers (1951-52) and oil palm producers
in the south East state, and concludes that the largest
Proportion of any increase in income to farmers through

higher taxes would be consumed and "that since a much

23
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larger proportion of the increase in peasant income would
have been consumed than that which was actually consumed
out of marketing board trading surpluses, the rates of
return on peasant investments would have had to be much
greater than those on marketing board ones if peasant uses
of the funds in the aggregate were really to have been
considered superior." He goes on further to state "it can
therefore unambiguously be stated that Nigerian development
has been aided through the device of channeling a portion
of its export earnings via the marketing boards away from
the producer to other (governmental) decision makers."2
We too give primary importance to economic growth.

But we seriously question his implied prescriptions. Any
theory of economic growth derived from investments in new
and superior sources of future income streams must take a
generalized view of capital accumulation,3 human and
physical. A preoccupation with the revenue needs of
State Governments should not lead us to neglect the effects
of those taxing policies on the generation of savings, new
and superior forms of farm-produced capital and investment
in new capital forms on Nigerian farms. Glenn Johnson's
warning in his Encyclopedia article is appropriate at this
point:

Public policy is an important determinant of the rate

of capital formation in agriculture. Some policies

and programs exploit farmers heavily, leaving little

surplus to accumulate in agriculture. If such taxes
are levied on commodities in whose production the
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country has a comparative advantage, the over-all rate
of capital accumulation in the country's agriculture
may be reduced substantially even though tax moneys
are reinvested in agriculture.4
Without substantial capital formation in a sector that is
still expected to contribute 44.2 per cent of the GDP in
1974, overall economic growth will be impeded.

Government and marketing board selective taxation
of crops have distorted the pattern of relative rates of
return on investments in both farm produced and non-farm
produced capital when both human and physical forms of
capital are considered. These taxes are most likely to
have introduced allocative distortions in the patterns of
investments in durable resources. Galletti, etc. have
long ago shown, by implication, the investment responsive-
ness of Nigerian farmers to crop price changes. A more
liberal view of capital may turn a substantial part of
what Helleiner terms "consumption" into investments in
human capital. The author feels that Helleiner does not
give adequate emphasis to the consumption propensity of
government agencies. The evidence is strong that there
has been a lot of waste, that a lot of the farmers' money
went into "political capital formation" for various
pPolitical parties and individuals.5

A frequently neglected source of agricultural
growth is increased specialization, the "reallocations of
agricultural production from farm to farm within regions,

from region to region and between the farm and non-farm
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economy."6 In the Nigerian case, government taxation
policies are likely to distort specialization patterns.

The Western State has for years sustained losses on its
cotton operating account because of its declared policy to
make the Western State self-sufficient in cotton. Thus,
cotton prices in the Western State have been consistently
higher than those in the Northern States as shown in

Table 2.1.

TABLE 2.l.--Ratios of Cotton Prices in the Western State to

Cotton Prices in the Northern States for
Different Grades of Cotton, Nigeria, 1963/64-

2972/72%
Grades
Year
NAl NA2 NA3
1963/64 1.00 1.00
1964/65 1.20 1.02 .90
1965/66 1.37 1.00 .88
1966/67 1.43 1.05 .92
1967/68 1052 A 1.00
1968/69 1.17 .90 .78
1969/70 1.50 1.20 st 2o
1971/71 1.50 1.20 e
1971/72 1.38 1.09 iz

Source: Ratios computed from Western State and
Northern States cotton prices in Report of the Study Grou
on Cotton and Other Fibres, Federal Department Of Agri-
culture, Lagos, 1971, p. 64 and p. 7 respectively.

From this table it is clear that apart from

1963/64, NAl cotton farmers in Western State were
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consistently paid higher prices than their counterparts in

the Northern States; NA2 cotton prices were similarly
higher in the West than in the North most of the time;

only for NA3 cotton were Northern prices higher than those
in the West. The extreme lack of comparative advantage of
the West in the production of NAl cotton even in the
presence of consistently higher relative prices becomes
particularly evident from the fact that the percentage
contribution of NAl cotton to all sales of cotton in the
Western State was zero in all years except 1963/64 and
1967/68.7 These artificial incentives no doubt must have
inhibited the formation, use and allocation of capital in
those crops in which the Western State has a comparative
advantage. The reallocation of capital has been a source
of growth in the agriculture of other countries, e.g., the
United States;8 we should expect unimpeded specialization
in agricultural production within Nigeria to be a source of
growth. To the extent that these government and marketing
board taxes distorted patterns of specialization they have
inhibited economic growth of Nigerian agriculture. And the
issue is not whether marketing boards have contributed or
have not contributed to economic development--the real
question is the contribution of investment in new and
Superior sources of income streams that would have occurred
in the absence of taxation of marketing board crops. To

the extent that investments in new and superior biological
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strains, new cultivation practices, etc., by the millions
of farmers were inhibited by the heavy taxes, then these
taxes have inhibited economic growth that could not be
offset by farm settlements, expensive corporation buildings,
a few university scholarships and roads built with this
money that were not, in many cases, even in the major crop
producing areas (road construction in Ijebu Province vis-a-

vis Ondo and Ibadan Provinces are classic examples).9

Potential Producer Income
gpd Potential State
Government Revenue

Helleiner10 calculates "potential producer income,"
what the farmer would have received if all taxes on the
crop were given to the farmer. His estimates of potential
producer income contain a downward bias insofar as there
are positive supply price and/or sales price elasticities
for the various crops, and therefore his calculation of
total percentages of potential producer income that are
taken away in taxes contain an upward bias, given the
elastic nature of the demand curves facing aggregates of
producers of most marketing board crops. For short-run
determination of revenue to the marketing board it is the
Price elasticity of sales to the board of any crop that is
more relevant. The supply (output) price elasticity could
be zero and estimates of potential producer income would
still be biased downward if the price elasticity of sales

to the marketing board is positive. For a given increase
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in producer prices, potential producer income would still
be biased downward if the price elasticity of sales to the
marketing board is positive. For a given increase in
producer prices, potential producer income would be larger
if the price elasticity of sales to the board exceeds the
supply (output) price elasticity. The price elasticity of
supply (output) of a crop could be positive and yet the
price elasticity of sales to the board is zero.

The question of revenue surplus accruing to the
state government and the marketing board at moving average
prices that are higher than actual producer prices was
treated by Olayide and Olatunbosunll——where they compute
this surplus revenue at the moving average prices as the
value of exports at world market prices minus the value on
moving average pricing basis. Their estimates contain a
downward bias for all those crops which have positive
price elasticity of sales (or supply) to the marketing
board. Their surplus government revenue figures implicitly
assume a zero price elasticity of sales of the crop to the
marketing board.

Let us formalize their argument. Suppose
S = (Pw - PM)M (1)

where S is their "'producers surplus' in the hands of the

CMB," P, is the world market price, Py is their calculated

M
moving average price and M is the quantity of the crop sold
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to the board. Then differentiating (1) with respect to
the moving average price PM and converting into elasti-
cities, we find that the elasticity of "'producers surplus'
in the hands of the CMB" with respect to the moving average

price (eSP ) is the sum of the elasticity of sales to the

M
marketing board with respect to the moving average price

(eMP ) and the elasticity of the gap between world market
M

prices and the moving average price with respect to the
moving average price where the latter is always negative
so long as the implied tax (Pw - PM) is positive, i.e.,

P

M
€ = € - — (2)
M  MPy PPy

where we have assumed that small changes in the moving
average price do not affect world price.12
From (2), if EMPM = 0, then the elasticity of
"'producers surplus' in the hands of the CMB" with respect
to the moving average price is always negative so long as
taxes on these crops are positive. In this case, raising
the moving average price tends to lower the "'producers'
surplus' in the hands of the CMB," and conversely for the
lowering of the moving average price (e.g., compare
Tables 19 and 27 in their article). However, if CMPM is
sufficiently positive, it is possible for the elasticity
of "'producers' surplus' in the hands of the CMB" with

respect to the moving average price to become positive,

implying that it is then possible for increases in the
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moving average price to lead to increases in the "'pro-
ducers' surplus' in the hands of the CMB." On the other
hand, if EMPM < 0, then, as moving average prices are
raised, "'producers' surplus' in the hands of the CMB"

will fall more than in the case where Eyp = 0. We doubt
M

whether Nigerian farmers behave irrationally in the way

indicated by a negative eyp ~—that they will sell less to

M
the board as they are paid higher moving average prices!

Also, in their calculation of potential producer incomes,13
Olayide and Olatunbosun implicitly assume a zero price
elasticity of sales to the marketing board for the crops
they treat. Their estimates--arrived at by evaluating
actual sales at the higher moving average prices--contain
a downward bias for those crops with positive price
elasticity of sales to the marketing boards.

In the CSNRD studies perhaps not enough emphasis

was given to the possibility of raising producer prices

and still leaving government revenues from agriculture

substantially unaffected, without any resort to petroleum
revenues,14 or new production functions. The recent

Simulation study15

which takes a comprehensive view of the
Nigerian agricultural sector is a powerful application of
the simulation approach to agricultural sector analysis.
The basic shortcoming of the above (arbitrary)
sample of previous studies is that the effects of govern-

ment pricing policies on resource use in Nigerian farms

Were not adequately treated.
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FOOTNOTES

1G K. Helleiner, "The Fiscal Role of the Marketlng
Boards in Nigerian Economic Development, 1947-61," in
C. K. Eicher and C. Liedholm, Growth and Development of the
ngerlan Economy (East Lansing: Mlchlgan State University
\Press, 1970) .

2yHelleiner, op. cit., p. 1l41.

3H. G. Johnson, "Towards a Generalized Capital
Accumulation Approach to Economic Development," reprinted

in M. Blaug, ed., Economics of Education 1 (Penguin Books,
1968) , p. 34.

4See Glenn L. Johnson, "Capital," International

Encyclopedia of the Social Sciences (The Macmillan Company
and the Free Press, 1968), p. 231.

5See A White Paper on the Military Government
Policy for the Reorganization of the Northern Development
Corporatlon (Kaduna: Government Printer, 1966); A White
Paper on the Northern Nigerian Mlllta;foovernment's Policy
¥or the Comprehensive Review of the Past Operations and
Methods offthe Northern Nigeria Marketing Board (Kaduna:
Government Printer, 1967); Coker Commission of Inquiry Into
Ogeratlons of Statutory Corporations 1n Western Nigeria

6See Glenn L. Johnson, op. cit., p. 231.

P 7See Report of the Study Group on Cottong%nd Other
ibres, op. cit., p. 64. A more subtle argument for
differential pricing would be differential transports
costs--but this is not the basis for the present policy in
the wWestern State.

8Glenn L. Johnson, op. cit., p. 231l.
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9Though the effects of these taxes are probably
less significant for groundnuts and cotton relative to the
tree crops of the South, they are still nonetheless very
important relative to what would have obtained in the
absence of these taxes.

10Helleiner, op. cit., Table 2, p. 123.

1lD. Olatunbosun and S. O. Olayide, "The Effect of
the Marketing Boards on the Output and Income of Primary
Producers" (NISER, Ibadan: International Conference on
the Marketing Board System, 1971), p. 64.

12This assumption need not hold in reality. With
Nigeria in competition with other groundnut exporting
countries, the price elasticity of demand facing Nigerian
exporters depends on their share in total world exports,
total world market elasticity of demand for the export
crop and the elasticity of supply of all others competing
with Nigerian exporters. With Nigerian exports (Ey) and
exports of other competitors (Eg) a function of world price
(P), i.e.,

Ey + Ey = f(P)
it follows that
"e 'p Ei“M - l;SN €0
N N N

where NEN'P is the elasticity of demand facing Nigerian
exporters of the crop, nM is the total world market
elasticity of demand for this export crop, €g is the
elasticity of supply of all other exporters and Sy is
Nigeria's share of the market.

13Olatunbosun and Olayide, op. cit., Tables 22-25.

14Glenn L. Johnson, O. J. Scoville, G. K. Dike,

agd C. K. Eicher, Strategies and Recommendations for
Nigerian Rural DeveIogment, 1969-1985, CSNRD 33 (East

Lansing: Michigan State University, 1969).

15Glenn L. Johnson, etc., A Generalized Simulation

Approach to Agricultural Sector Analysis With Special
Application to Nigeria (East Lansing: Michigan State
University, 1971).
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CHAPTER III

THE EFFECTS OF GOVERNMENT AND MARKETING BOARD
TAXATION OF CROPS AND SUBSIDIES ON INPUTS ON
THE COMMITMENT OF RESOURCES TO FARMING

IN THE NORTHERN STATES

Introduction

Our first objective is to provide a framework for
analyzing the effects of taxes on marketing board crops on
resource use in Northern States farming. This framework
will help us to determine the effects of these taxes on
the supply of used resources from Northern States farms
and the long run disinvestment in productive resources.

It will help us to determine the effects of these taxes on
the levels of resource use on Northern States farms: have
these taxes tended to induce cotton and groundnut farmers
to use exactly the same, more or less of the resources
(particularly land and labor) that they would have used in
the absence of these taxes? Looking at the problem from

a "second best" point of view, given that we have these
taxes on marketing board crops, what compensating subsidies

on jinputs used would minimize the allocative distortions

34
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(with respect to resource use) of these taxes? What are
the induced effects of differential taxation on the relative
outputs of cotton and groundnuts in the Northern States?
This chapter has three main sections: first we
look at the induced effects of differential taxation of
cotton and groundnuts on the relative outputs of these
crops; second we look at the effects of taxes on crops and
subsidies on inputs on the supply or retirement of used
resources from farms and the disinvestment process, and
the demand for resources and the investment process on
Northern States farms; and third, the question of whether
State Governments and their marketing boards should engage
in "compensating" subsidies on inputs in the presence of
government taxation is viewed as a "second best" problem.
The Effects of Taxes on the Relative

Outputs of Groundnuts, Cotton
and Food Crops

The government imposes a produce sales tax and an
export tax that is sometimes partially on a specific tax
basis and partially on ad valorem basis. The marketing
board imposes a tax on producers approximated by the so-
called "trading surplus" of the marketing boards.l These
three elements comprise taxation by the government. At
the same time the government subsidizes many new inputs
like fertilizers, chemicals, sprays, new seed varieties,
information supplied by the extension services of the

government, etc. Let the farmer's production function
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when both traditional and new inputs are considered be
represented by (1) below, where the xi's include (a) current
inputs that are used up in a single production period such
as the services of hired labor for a given crop season;
(b) durable inputs that last more than one production
period; and (c) service flows that come from increasing
the rate of use of a unit of a durable resource per unit of
time or simply from more service flows per unit of stock
of the durable resource. Both the input prices and units
of inputs are to be understood in general terms for the
time being.

We can write the representative farm's production

function in implicit form as:

F(Yl' sz e e o 0 0 Ym, Xl, e o 00 0y Xn) = O (l)

where Yj (3 =1, ..., m) is output of the jth
(i=1, ..., n) is quantity of the ith

crop and Xi
resource where at
this level of abstraction some of the xi's represent service
flows per unit of stock or per unit of stock per unit of
time coming from changes in the rates of utilization of
durable resources.

Let input X, be subsidized at rate t, per unit so
that the price paid per unit of the input by the farmer =

(1-t;) P, = AP~ where P, is the market acquisition
ia ia ia
price of X, exclusive of government subsidy. Though some

components of government and marketing board taxation are
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levied on a specific tax basis (e.g., the marketing board
surplus and some of the export tax), these taxes are

partly determined each year on the basis of market prices

of crops in the absence of taxes. Let the three components
of taxation of crops be converted to a tax rate as a
proportion of the potential market price so that a &N 10

tax per ton of groundnuts with a potential market value
(inclusive of the tax, i.e., the potential producer price)
of BN 50 amounts to a tax rate of 20 per cent.2 Let us call
this tax rate Tj so that the price received per unit of

the crop = (l-Tj) Pyj = uijj where Pyj is the expected
market producer price of the jth crop inclusive of govern-

ment taxation, i.e., the potential producer price.
The profit equation for a multi-crop farm in the

face of these government policies is:

o |

m
= ¥ wu, P Y. - A. P X. (2)

Then the farmer maximizes his profit function subject to
the production function in implicit form. Form the

Lagrangian:

m n
L = ﬁ u. P Y. - .i A. P Xi + ¢F(Yl, ceey Xn) (3)

'g—Y‘ =u»P .+¢'ﬁ' "0' j=1' seee,p, I (4a)
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3 .
%‘i". ==\ B, o+ ¢ ‘5‘?:‘ =0, i=l, ..., n (4b)
i ia m+i
%‘= F(Y), «vvs X)) =0 (4c)
From (4a) above:
F. 3Yr u Py.
Fl = - x5 = El 3—1 vy Jor=1, ..., m (4d)
r J r Y,

which says that in equilibrium the marginal rate of
transformation between two crops that are subject to
government and marketing board taxation, holding the
quantities of other outputs and inputs constant, must
equal the ratio of their potential (producer) prices, each
weighted by the proportion of the unit crop price received

by the farmer after deduction of all taxes, uj, u_; j, r=1,

r
ceey MM,
From (4d), it follows that:

P P
Hs Y. Y. M
A 12 _"Jd a5 Lz, (4e)
u_ P < P u_ <
ry, Y, r
In the special case in which py, = y_ =1 (i.e., there is

j r
no taxation of any of the two crops), a point will be

chosen on the transformation curve between, say, millets
and guinea corn that reveals no distortion in the relative

amounts of crops produced by the farmer:
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P P
TP Y.
-l —

IJJ > Uré m rl > P
r yr yr

which leads to more of Yj being produced than would have
been the case in the absence of taxation, and vice versa
for “j < M.

In Southern Katsina and Northern Zaria and parts
of North East and North West States where it is possible
to grow either cotton or groundnuts with the same fixed
resources at the beginning of each growing season, differ-
ential taxation which renders ”j # Mo induces substitution
in production which leads to the production of relative
amounts of cotton and groundnuts different from what they
would have been in the absence of these taxes. Table 3.1
shows empirical evidence of induced allocative distortions
in the relative amounts of cotton and groundnuts produced
in the Northern States, particularly in North Central,
North West, and North East States, given the specifications
of our model.

All other things equal, government and marketing
board taxation of groundnuts had the effect of inducing
production of groundnuts at a level lower than would have
been the case in the absence of these taxes in 10 out of
16 years and of inducing production on a larger scale than
would have been the case in 6 out of 16 years. Taxation

of cotton had the effect of inducing production of cotton
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on a smaller scale than would have been the case in the
absence of these taxes in 6 out of 16 years and of inducing
production on a larger scale than would have been the case
in the absence of these taxes in 10 out of 16 years.

Food crops are not taxed. Thus the proportion of
unit potential producer price received by food crop growers
is unity. The above model therefore implies that in the
cotton-groundnuts-food crops zone, taxation of cotton and
groundnuts induced farmers to produce relatively more of
food crops than would have been the case in the absence of
these taxes for most of the period concerned. This must
have affected specialization patterns in the country with
respect to food production.

Some limitations of the special case represented
by (4e) should be noted. The assumption that the quantities
of other crops other than the two crops under consideration
and the quantities of inputs used in a given crop season
remain constant may be particularly restricting where in
a given crop season farmers grow more than two crops whose
quantities change during a given crop season. However,
two crop mixtures are common throughout the Northern
States,4 with quantities in the input vector more or less
remaining the same in a given crop year. In such instances,
the model does approximate reality.

The above analysis, therefore, provides strong

reasons to expect allocative distortions induced by
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government and marketing board taxation with respect to
the relative amounts of cotton, groundnuts, and food crops
produced in the Northern States (1950-65).

Implicit in the model is the assumption that the
planned relative outputs of crops are functions of the
expected values of the probability distributions of crop
prices. It is eminently plausible that farmers are
influenced not only by mean prices, but also by higher
moments of these distributions--particularly the variances
of these prices.5 Insofar as farmers are risk averse,6
we would expect that the elasticity of the planned output
of a given crop with respect to the standard deviation of
the price of this crop is negative. In this sense, the
above model represents the special case when this is zero
for each crop or one in which, in the presence of risk
aversion, the standard deviations are the same for the
two crops. In the more general case, these conditions
need not hold. In addition, other variables like weather,
amount of information possessed by farmers, etc., that
also influence farmers' decisions have not been treated.

Effects of Taxes and Subsidies on

“Equilibrium Amounts of
Resources Used

From (44d), for the ith input and the jth crop:
A.P
1°x.a -F_ . oY..
—i mti F_l » from which
u. F‘ xl
JPy 3 i
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aY- A. i = 1' e 0 oy n
P. g~ = 7= Py a’ (5)
Yy X3 My X2 521, L., m

meaning that an input will, in profit maximizing equi-
librium be demanded up to the point where the marginal
value product of the input equals its acquisition price

(exclusive of government subsidy) times the ratio of one

minus the subsidy rate per unit of the ith

by one minus the tax rate on the jth crop. In equilibrium

input divided

then,
Ai i= l' e o o n
MVP = —— P ’ (5a)
Xje¥Yy My %@ j =1, «ou, m
from which it follows that:
AL A, .
MVP = —— P = P as — =1 rosesy (5b)
Xi¥y My X@ c o¥a M3 S 92, oo

where Ai is the proportion of market unit acquisition

th

price of the i input paid by the farmer and u. is the

J
proportion of the unit potential producer price of the

jth crop received by the farmer. This means that for
given subsidy rates on other inputs, quantities of other
inputs and product price, if the proportion of unit price
of, say, fertilizers in groundnuts production paid by
farmers exceeds the proportion of market unit price of

groundnuts received by the farmer, then as a result of

government policy, the farmer is being induced to use less
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than the equilibrium amounts of fertilizers that would
have obtained in the absence of government policies. If
the tax rate per unit of groundnuts (expressed in the
equivalent form of the proportion of the unit price of
groundnuts taken away by the government) equals the
subsidy rate per unit of fertilizers, then the groundnut
farmer would be induced under our stated conditions to
demand the same equilibrium amount of fertilizers that he
would have demanded in the absence of government and
marketing board policies. If the subsidy rate per unit

of fertilizers exceeds the tax rate per unit of groundnuts,
the farmer would be induced by government policy to employ
more than the equilibrium amounts of fertilizers that
would have been employed in the absence of government
taxation.

Before presenting the empirical evidence, we need
to extend the model to take account of salvaging and dis-
investment in resources and the possiblity that there may
be neither investment nor disinvestment as farmers re-
organize their farms in response to marketing board
taxation and subsidy policies.

In response to changes in the rates of taxes on
marketing board crops and subsidies on inputs, farmers are
induced to reorganize their farms. This reorganization
may lead to the salvaging of and disinvestment in certain

inputs; it may lead to purchases and investments in new
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inputs or it may lead to a reallocation of a fixed quantity
among crops on the basis of an internal (within the farm-
firm) opportunity cost principle. The gain (G) from
reorganizing the farm-firm in response to changes in taxes
on marketing board crops and subsidies on inputs is:7

m

G= L .P Y. - Y. - I a,(X,. - X. 6
Py, 5T Y T ey ) (6)

where “j is the proportion of the unit potential producer
price of the marketing board crop received by the farmer,
Py is the potential producer price of the marketing board

J
crop, on and Yj are the initial and reorganized output of

h

the jt crop, respectively, a; is the unit value of X;

Xij is the amount of Xi used in producing the jth crop
after reorganization and xio is the initial quantity of

Xi on hand. Let us define three price equations for X,
one which says if the reorganized quantity exceeds the
initial quantity on hand, then the relevant price for Xi

is its market acquisition price times one minus the subsidy
rate per unit of X;i if the reorganized quantity of xi is
less than the initial quantity on hand, then the relevant
price for Xi is the market salvage price; and, if after
profit maximizing reorganization it does not pay to vary

the quantity of X;, then X, is fixed and the relevent

price for Xi is its on-farm opportunity cost.
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Thus,
n 0
if ¥ X.. > X.~ , then a, = AP ’
j=1 ij i i i"x;a
if ZX.. < X o then a. = P
.15 i ’ i X.S !
j i
. _ L, 0 .

where Px s is the salvage value of the ith input. Let
i

wi = amount of xi purchased and Vi = amount of Xi sold.

The farm-firm wishes to maximize (G) above subject to

these restrictions:

I X.. = Xi + wi - Vi (6a)

X, -V. >0 (6b)

where (6a) says the reorganized quantity of inputs equals
the initial quantity on hand plus new purchases less the
quantity of inputs sold, while (6b) says sales of a given

input cannot exceed initial quantity on hand. Form the

Lagrangian:
m o n n n o)
L= T u.P (Yj -Y.) + L px v, - z Aipx wi + I Gli[xi - vi
j=1 I ¥ i=1 %3S i=1 i2 i=1
m n 0
+ W, - I X..]+ E 621[xi - v, (7)
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The Kuhn-Tucker conditions for maximizing with respect to

xij, Vi and Wi and minimizing with respect to 61i and 62i

are:
oY

L _ j L -

o - Py, oL " %1 S0 ax . Xiy T O X33 200 (7a)
ij j 743 ij

oL L

o = %1i " MPx 2 SO 3y W, =0, W, >0 (7b)
1 1 1

JL L

v, " Pxs T 011 T % SO gy Vi T OV 20 (7¢)

K =x®-v, 4w -Ix =0 (7d)
1i j 1

0

fs‘—-axio-vig_o,g—rg——dzi=o, 6,20 . (7e)
2i 2i

(7a) states that in optimal reorganization of the farm-
firm in response to taxes on marketing board crops and
subsidies on inputs, the marginal value product of the
input times the proportion of the unit potential producer
price of the marketing board crop received by the farmer
is less than or equal to its on-farm opportunity cost,

) (7b) states that in equilibrium reorganization, the

1i°
optimum purchases of Xy involve a net acquisition price
(i.e., acquisition price inclusive of subsidies) equal to
the on-farm opportunity cost of X, (7c) states that in

equilibrium, the optimum sale of X, involves a salvage

Value equal to the opportunity cost for X, when less than
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x.° is sold. In (7e), 6§

i 2i turns out to be the gain from

selling Xi rather than using it, while (7d) says that in
equilibrium, the constraint in (6a) is satisfied. From
(7b), acquisition of Xi involves an acquisition price
(Aipx.a) equal to its on-farm opportunity cost in equi-
libri;m. Substituting this optimum equivalent of the

opportunity cost in (7a), we get:

Y.
oL oL
-y o u.P 5—1— - A.P < 0, = X35 = O/ X4 20, (7a)
or
aY. AL
aL i oL
=P 5_1_ < =P , X;, =0, X,. >0 (8)
axij yj Xij uj x;a ﬁxij ij ij
aY. Ai
from which P ; 5§%7 > Pxia as ﬁ; > 1, where Pxia is, 1n

equilibrium, the on-farm opportunity cost of X, . The on-
farm opportunity cost is the relevant price for allocating
a fixed amount of resources among competing crops.

If there are neither sales nor acquisition of a
given input after reorganization, from (7b) and (7c), the
on-farm opportunity cost of the input will be between its
acquisition price inclusive of subsidies and its salvage
price. This on-farm opportunity cost of the input is its
MVP evaluated at the crop's potential producer price times
the proportion of the unit potential producer price of the

crop paid by the board to the farmers.



Also
2-gions 1S

#real price
wepast, A r
12 taXes OnR T
creased inw
uis change
ersely for
&sturces ha
;x:icularly

i2sidies op



49

Also important for investment-disinvestment
decisions is the most recent history of relative prices.
If real prices of resources have been persistently high in
the past, a reduction in real prices through a reduction
in taxes on marketing board crops may not result in
increased investment in resources if farmers do not expect
this change in marketing board policy to last, and con-
versely for a sudden increase in taxes if real prices of
resources had been persistently low in the past. This is
particularly so for small changes in taxes on crops and
subsidies on inputs. Farmers on the basis of past experi-
ence with marketing board pricing policies form concepts
of "normal" real prices for resources. Any sudden
departures from these "normal" prices may not affect
farmers' investment-disinvestment decisions if farmers
expect a return to these "normal" prices. The importance

of regressive expectations is thus emphasized in our

response studies.
Let there be a production function relating output
of marketing board crop Y to inputs X4 and XZ' Assume it

does not pay to vary the quantity of X, on hand, i.e.,

P < u P < AP
Xog Yy oX 2 X,a

A

for all possible changes in taxes on marketing board crops
and all subsidies on the inputs (where uy is the proportion

of the unit potential producer price of Y received by the
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farmers and Az is the proportion of the unit acquisition
price of X, paid by the farmer).

In Figure 3.1, let EE by the MVP curve of Xy in
the absence of taxes on Y. If the initial quantity of Xl
on hand happens to be K1,8 Xl is fixed in an economic
sense. With the imposition of taxes on Y (marketing board
so-called trading surpluses, produce sales tax and export
tax, where all these taxes are converted into their ad
valorem equivalents), the adjusted MVP is given by EE~
(i.e., EE” = uyEE). With EE”, it still does not pay the
farmer to change the level of Xl employed because at the
given level of Xy its MVP is still higher than its salvage
value, les' but lower than its acquisition price, lea‘

Suppose taxes are raised so that the adjusted MVP
of X, is EE"“. It pays to salvage some of the given
quantity of Xl since its salvage value now exceeds its
MVP. There is disinvestment by the amount K2K1. Such
salvaging of inputs seems to have occurred with respect to
the land and labor resources employed on Northern States
farms in recent years. If the initial quantity of Xy
happens to be Ki, K3 is optimum quantity in the absence
of taxes. With taxes leading to EE”, optimum amount of
Xl is K§ implying that taxes have reduced acquisition in
the optimum by K§K3. Taxes have thus reduced acquisitions

of Xl below what they would have been in the absence of

taxes. With the heavier taxes leading to EE””, not only
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Figure 3.1

is the additional acquisition in the absence of taxes
represented by KiK3 not forthcoming but also some of the
initial quantity on hand (KzKi) is salvaged. The closer

to the origin is the initial quantity on hand of xl, the
more a given tax leads to less acquisitions of Xy than

would have been the case in the absence of taxes. The
movement of farm youth and school leavers from rural areas
and non-use of available suitable land for cotton and
groundnuts in the North-East, North-West and North-Central
States are evidence of acquisitions that are less than would

have been optimal in the absence of taxes.
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In Figure 3.2, let EE, lea and les have the
meanings given them above. Let the subsidy rate be tl so
that the farmer pays (1 - tl)Px = AP

12 1 xla

where Al is the proportion of the unit acquisition price

per unit of Xy

of xl paid by the farmer. The new supply curve of xl

facing the farmer is Allea.

Whether the initial quantity on hand is Kl,9 Ki

or K3, with subsidies leading to AlPx a 28 the new supply

1
line, there will be additional acquisition of xl up to K4.

With Ki’ as the initial quantity on hand, the same amount

of subsidies do not lead to new acquisitions of Xy

A

N

Rua
P\\ '
LN AJ%A

' —>
K Ky KT E )q[&
Figure 3.2
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The case of simultaneously taxing Y and subsidizing
X, will be briefly presented. 1In Figure 3.3, EE, EE~,

EE" 7, Px s AP and Px all have their previous

12 1 x;a 18

meanings. If the initial quantity on hand is K3, imposition
of taxes on Y leading to EE”” and the granting of subsidies
on Xl lead to neither acquisition nor sale of Xq . On the
other hand, with initial quantity of X, of K,y and with the
same amount of subsidies and taxes leading to EE” there is
new acquisition up to the new equilibrium point Ki; in this
case, a resource that was initially fixed now becomes
variable as a result of taxes on Y and subsidies on Xy

P

If the initial quantity on hand is Kl , then taxes

E

7
’

Klq Ks Ks K, K:

Figure 3.3
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represented by EE° and subsidies represented by Allea
lead to acquisitions by the amount of Ki'Ki; with taxes
represented by EE”” and with the same subsidies, acqui-
sitions of X, increase by the amount Ki'Ks.

From Figure 3.1 and the accompanying analysis, the
following propositions can be derived. 1In the absence of
subsidies, if the resource was initially fixed in an
economic sense, taxes on the marketing board crop would
need to be substantial for salvaging (and disinvestment)
to occur. For this initially fixed resource, the larger
the differential between salvage and acquisition values,
the larger the required taxes on the crop for disinvestment
to occur and conversely for a small differential. If the
initial quantity on hand were the equilibrium amount K3
(Figure 3.1), small taxes leave the resource fixed while
large taxes lead to some salvaging and disinvestment, for
a given differential between salvage and acquisition
values. If the initial quantity on hand in the absence of
taxes is less than the equilibrium amount K3, small taxes
lead to acquisitions that are less than would have been
the case in the absence of taxes while large taxes lead to
both reduced acquisitions as well as some salvaging of the
initial quantity on hand. Apart from the basic result of
resource fixity, other results are obtained that are

different from those of the neoclassical theory of the

firm when the assumption of equality between salvage and
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acquisition values is dropped. With an initial quantity

on hand of K3 (Figure 3.1), whereas the neoclassical theory
predicts a reduced use of the resource as a result of
taxes, the extended theory predicts that small taxes leave
resource employment unaffected while large taxes lead to
salvaging up to the equilibrium point where salvage value
equals MVP (e.qg., K2K3 is salvaged with taxes leading to
EE°” in Figure 3.1). The corresponding salvaging for the
same large taxes ('EE""') using the usual neoclassical
model is the distance between K, and the intersection

10

between P, , and EE””, which is many times K,K3. With

an initiallquantity on hand of Ki (Figure 3.1), for taxes
that adjust EE down up to the intersection of lea and the
vertical line at Ki, both the neoclassical theory and its
extended form produce the same result--taxes reduce
acquisitions of x1 below optimal levels in the absence of
taxes. For larger taxes (as represented by EE”” in

Figure 3.1), the neoclassical theory predicts disposals or
reductions in quantity on hand that are much larger than
those predicted with the extended theory.

Similar propositions can be drawn from Figures 3.2
and 3.3 but we leave these out because labor and land
which produce the bulk of value added in Nigerian agri-
culture have not been subsidized significantly in the
past.

Some clarifications are necessary for drawing

inferences from available empirical evidence. From (5b),
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the marginal value product of a resource from a given crop

11 of the resource if the

exceeds the acquisition price
ratio of the proportion of unit acquisition price paid by
the farmer to the proportion of the unit potential producer
price of the crop received by the farmer exceeds unity.

In this case, government and marketing board policies will
induce farmers to use less of the resource than would have
been the case in the absence of taxes and subsidies. The
converse result holds when this ratio is less than unity.
Equilibrium use of a resource here is defined as when its
MVP equals its acquisition price which in the case of a
fixed resource allocated to two crops is the foregone
opportunity cost (i.e., its foregone MVP in alternative
use).

When the model is extended to take account of the
differential between salvage and acquisition values, a
ratio of the proportion of unit acquisition price of the
input paid by the farmer to the proportion of unit
potential producer price of the crop paid by the board
to the farmer greater than unity also implies that less
of the resource is being used than would have been the

case in the absence of these policies.12

In this case,
however, "less use" includes both the acquisitions that
are less than would have otherwise been the case in the
absence of these policies as well as the induced salvaging

and disinvestment in the quantity on hand as the salvage
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value of the resource relative to its MVP rises as a
result of these taxes. For resources that are fixed, the
relevant acquisition price for allocating between crops
is the on-farm opportunity cost of the resource. For
resources that were initially fixed (economically) in the
extended model, large taxes would lead to salvaging and
disinvestment. Even small taxes lead to disinvestment in
this resource the nearer the initial quantity is to the
intersection point between the EE and les curves.

Tables 3.2 and 3.3 show the effects of taxes on
marketing board crops on the real (relative) prices of
land and labor employed on cotton and groundnuts farms in
the Northern States, 1950-66. So long as farmers pay the
full cost of hired labor or bear the full real costs of
family labor (where these costs may be represented by the
market acquisition prices or the on-farm opportunity costs
of resources), i.e., Ai = 1, then for any crop subject to
government and marketing board taxation and for given
prices of other inputs, quantities of other inputs, and
product price, farmers would, in equilibrium, be demanding
less hired labor and/or family labor than they would have
done in the absence of government taxation, or salvaging
some as salvage values exceed MVPS. Under our stated
conditions, this means that for cotton, groundnuts, soy-
beans, palm oil and beniseed in the Northern States less

labor (family and hired) is being used than would have
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teen the case in the absence of taxation. Insofar as
rates of utilization of family labor and hired labor are
explicitly introduced as factors of production in the

production function, labor is being used less intensively

now than would have been most profitable in the absence
of taxation. Farmers are being induced by taxes on crops
to work less intensively than they would otherwise have
done in the absence of these taxes. Insofar as there are
imputed real costs (rents, customary dues, etc.) of land
that are fully borne by farmers (Ai = 1), then for given
prices of other inputs, quantities of other inputs and
produce price, these taxes would induce the use of less
land than would have been the case without them.13

The following conclusions may be drawn using the
assumptions of the model. From Table 3.2, both land and
labor (family and hired) used in groundnut production over
the period were, on the whole, induced through government
taxation policies to be employed on a smaller scale than
the amounts that would have been employed in the absence
of taxes on groundnuts. Government and marketing board
taxation policies therefore have tended to limit the size
of groundnut farms in the Northern States measured in
terms of acreage or size of labor or intensity of use of
these two resources.

Only in one year (1958) was this taxation such as
to induce farmers to use more labor and land than they

would have done in the absence of taxes.



Table 3
wareting board
shese taxes 1n¢
LiI2r resource
wriod, relati
ezlcyed in th

<L UWO Years

rre

con farmer
Stion preduct
It raximi
S 10 year i
8S0urcesg wer
& woulg have

:arketing bod

“iatign pol

L .ern;.ent
“Soureq u
:erkg




61

Table 3.3 shows the effects of government and
marketing board taxation on the resources in cotton. The
results are similar to the groundnuts case: on the whole,
these taxes induced the under-utilization of land and
labor resources used in cotton production for most of the
period, relative to the amounts that could have been
employed in the absence of these taxation policies. Only
in two years in Table 3.3 was taxation such as to induce
cotton farmers to use more land and labor resources in
cotton production than would have been consistent with
profit maximization in the absence of these taxes. There
was no year in groundnut production when labor and land
resources were induced to be employed in the same amount
as would have been done in the absence of government and
marketing board taxation, i.e., there was no year in which
taxation policy was neutral with respect to the equili-
brium amounts of land and labor that could have obtained
in the absence of taxation. Only in two years (1958,
1961) was taxation neutral with respect to the equilibrium
amounts of resource use in cotton.

Our results on the allocative distortions of
government and marketing board taxes with respect to
resource use in the cotton and groundnut farms in the
Northern States do approximate reality and have increased
validity because only a very tiny proportion of these

farmers use fertilizers and other inputs that are
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subsidized; hence, any existing subsidies on fertilizers
and chemicals become insignificant when the aggregate of
farmers are considered and can thus be disregarded for all
practical purposes. As a practical matter therefore,
there have been no compensating subsidies in the past on
any significant scale, though this could become an
important policy variable in the future (see last section
of this chapter).

Elasticities and Their
Limitations

Some serious limitations of elasticity concepts
need to be noted before we illustrate the nature of the
bias of our estimates of effects of government policies
using a Cobb-Douglas function. Samuelson14 has listed the
noninvariance of elasticities to changes in origin and our
failure to treat the variable of interest directly as
some of the problems. Thus, the price elasticity of
demand for a product may be of some use in examining the
qualitative behavior of revenue, but then this is due to
our failure to examine the behavior of total revenue
directly.

Glenn Johnson15 has provided theoretical reasons
why elasticity concepts may not be very useful. He has
shown by implication that the percentage change in a
dependent variable for a one per cent change in an

explanatory variable is not invariant with respect to the
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direction and size of the change; to this we add the
previous history of changes or movements in the expla-
natory variable. When MVP's of a durable input are
between its salvage and acquisition values and expectations
are held with certainty that these bounds would hold in

the future, then it does not pay to invest or disinvest in
this asset.

Let some durable inputs have their MVP's between
their salvage values and their acquisition prices. Let
product price history be such that in the opinions of
farmers crop price has been unusually low and they expect
a return to more "normal" prices in near future. If

farmers have regressive expectations, then they would

invest in additional resources even though calculations
using (current) actual product price will indicate that
it does not pay to invest or disinvest in additional
resources. The same considerations will apply in our
analysis of disinvestment in productive assets. All this
calls for caution in our response studies; it is a cry for
modesty in our claims for the usefulness of elasticity
concepts.

Comparative Statics and Biases in Our

Estimate of Effects of Government and

Marketing Board Taxation and
Subsidies on Resource Use

One important use of comparative statics is to

predict the response of the dependent variable (direction
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and magnitude) for given parametric changes. A framework
of analysis is potentially more useful if it can predict
the response of equilibrium amounts of land and labor
resources to given changes in subsidy rates on inputs and
tax rates on crops that are imposed by State Governments
and their respective marketing boards.

The nature of the bias in estimates of effects of
government pricing policies using the MVP curve as the
demand curve for the resource needs to be ascertained.

In the agricultural economics literature, what is being
held constant has sometimes not been clearly and con-

sistently stated.16

The Bias in Estimates of Effects of
Government and Marketing Board
Taxation of Crops and Subsidies

on Inputs on Resource Use
Using a Cobb-Douglas
Production Functionl?

With the imposition of government and marketing
board taxes on a crop and a subsidy on an input used to
produce a crop, then for given prices of other crops and
other inputs, whether use of the subsidized input will
increase, remain the same or decrease depends on whether
the percentage fall in the net acquisition price of the
input times its own price elasticity of demand exceeds,
equals or is less than the absolute value of the percentage
fall in net producer crop price times the elasticity of

demand for the input with respect to net producer crop
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18 Estimates of induced percentage changes in

price.
resource use depend on these elasticities and the magni-
tudes of the tax and the subsidy. Any bias in any of the
elasticities would bias estimates of percentage changes in
resource use as a result of government and marketing
board pricing policies.

What is the nature of the elasticity bias in using

an MVP curve as the recource demand curve instead of the

"true"19 demand curve? Let the Cobb-Douglas form be:

<1 , Bi >0 (i =1,2), (7)

from which the profits (m) are defined as:

B B

= 1 - - '
T o= U P AX) X, Alpxlaxl Aszzax2 (7")

Solving the necessary conditions for profit maximization

simultaneously for xl and Xz, we get, in the case of xl,

its true demand function to be

1-82
RB.+B. -1 B

2
[(Bl+82) u PyABZ B

L
B
2
1 lxla b4

1 2 x.a

a demand function that is linear in the logs of the price

variables. P P and Px are the market prices for

y’ x;a 2@
crop Y and inputs x1 and X, respectively in the absence

of taxes and subsidies. From the above, the elasticity
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of demand for Xy with respect to its net acquisition price
(lllea) is:
"X,, (AP = 1-821 <0
1’'1 xla) 172
the elasticity of demand for Xl with respect to the net

crop producer price (uyPy) is

"Xy, (W P) T:F;ﬂf' >0

1'Vy'y 1 72
Now suppose we solve for X, and X2 not simultaneously but
from each marginality (equilibrium) condition separately
(which is what Heady and Ulveling have done in their

analysis of leasing rights), then the demand function for

X1 which is defined for given quantities of X, is

1 1
B1'I B, ) Bl-l p
X, = (AP ) [uypyele2 ] (72)

1

from which these elasticities (whose meanings are clear

from the subscripts) are derived:

) 1
n =1 <o
x1'“1?xla) By-1

r]‘ =—l—>o'

from which
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B. B
e 0P ) " "k, 0P ) = TF=D 1(82+B =
1’71 X;a 1’71 X,a 2 1 72

which implies that there is a downward bias in the
elasticity of demand for labor with respect to its net
off-farm acquisition price (after deduction of such
government and marketing board subsidies like free
extension services, free adult education classes, etc.)
when we use an MVP curve as a demand curve rather than the
true demand curve.20
Very often we write and draw conclusions as if the
MVP curve was the true demand curve for a resource. It is
not only essential that the exact form of the elasticity
bias be determined for different production functions; it
is also important to determine on what its size depends.
Intuitively it would appear that this bias will vary
according to the importance of the input in production and
also the importance of the other input. This indeed is
the case for the Cobb-Douglas function. Larger values of
Bl produce larger values of the bias; the smaller the
output elasticity of the input, for given output elasti-
cities of other inputs, the smaller the difference whether
we make statements on the effects of government and
marketing board prices using MVP curves as demand curves
or the true demand functions. Similarly, the bias in the
elasticity of demand with respect to produce price can

be determined.21
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Another important source of bias arises when the
MVP of the input is between its off-farm acquisition price
and its market salvage value. In this case the elasticity
of demand for the input with respect to its off-farm
market acquisition price is zero. This bias arises from
failure to distinguish between salvage and acquisition
prices. This has implications for our predicted investment-
disinvestment response to changes in the level of taxes on
marketing board crops. Suppose we want to predict the
investment response to a lowering of taxes, i.e., the
raising of marketing board producer prices. In Figure 3.4,
let the MVP of Xl with taxes at a given level be EE”. Let
taxes be reduced so that the MVP curve is EE. With initial
quantities on hand of Ky, or K3, both the neoclassical
theory and its extension predict increased demand for Xy
up to Kg. However, through errors of organization, initial
quantities may be K2. With the same amount of tax
reduction, it does not pay the farm-firm to vary the
quantity of X, as its MVP is still between its off-farm
market acquisition price and its salvage price. Thus, the
neoclassical theory which assumes equality between the
acquisition and salvage values will tend to underestimate

the investment response to a lowering of taxes on marketing

board crops.
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fua

Pi,s

>
€ XI/XI
Figure 3.4

Aggregation Problems

Under normal circumstances when we try to aggre-
gate these individual farm-firm effects of government and
marketing board pricing policies based on the true demand
curves for resources, there would be another bias from the
downward sloping nature of the aggregate demand curve
facing all farmers. We shall not go into the nature of
this bias because of our assumption that all farmers in
any production period face an aggregate demand curve that
is infinitely elastic at the prices set by the marketing
boards. If we summed individual farm effects based on
individual MVP curves, we get another bias. The nature of

this bias will not be examined here.
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The Implicit Assumption of Allocative
Equilibrium: Schultz's Hypothesis
as Our Point of Departure

An implicit assumption of the foregoing analysis
is that farmers in the Northern States achieve allocative
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