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ABSTRACT

Since the oil crisis of 1973-74, the problem faced by the t&pical
oil-pr;ducing country hasfboen'tha;”of geveloﬁing a production structure
wiEP which the e;cgss supplies of finencial capitalkavq;léble to it could
be transformed into human‘and physical.capital over time, Because the
inflows of oil- funds were unanticipated, the ‘initial attempt at the utili-
zation of suchlfunds resulted in the haphazard piling up df imports at
rates which did not correspond to the absorptive capacity of a non-indus-
trial oil-producing economy, thereby limiting the contribution of these
0oil revenues to development. This study suggests a framégdrk within which
the inflow of oil-funds can be reasonably anticipated and the rate of oil
ﬁroduction in‘ééch OPEC member-country geared towards its absorptive capac-
ity. The model is applied within the context of dynamic multi-sectoral
planning for Nigeria over the period 1974 to 2001,

This study has a distinct two-tier approach to the optimal determi-
nation of oil-production and oil-revenue utili;ation for OPEC as a whole
-and for Nigeria in particular. First, a dynamic programming-model of the
world oil market with OPEC as a monopolisti; organization trying to maxi-
mize the discounted stream of net revenues accruing to its members is.
developed and solved. Then, the optimal rate of oil extraction determined
is allocated to individual OPEC members on the basis of historical market.
shares. In the second part of the study, the results of the oil sub-model

were integrated with a dynamic multi-sectoral planning model with the
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un;icipﬁtod revenues as ma;iﬁum levols of uncompensated transfers of funds
- from the-oli sector for fiﬁahcigd the plan. In this way, Nigeria's capac-
ity to absorb oil revenues can be determined in an optimal way. This proQ
.codure was applied to long term planning for Nigeria over nine planning
periods from 1974 to 2001 by 3§e!df large-scale linear prograﬁming tech-
| niques. Simulation experimenés were also éonductéd‘with the planning model
in orde; to determine the effects of chnnggs in the modﬁl's-bnsic para-
meters on th; economy's ubsarptive capacity and the majof macroeconomic
variables. _

| Our results indicate that Nigeria's capacity to absorb oil revenﬁés
far excesds the revenue-inflows that could derive from curreﬁt allocations
to it by OPEC. Thus, Nigeria -can he éxpected‘to agitate for increases in the
market share ullocdtcd to.it by OPEC‘or:iolseek fﬁrthe{~incraases in oil
price while keeping within OPEC prﬁduction/né;agfﬁ\This would be pnrfiCu:
larly p?ofitable for Nigeria up to 1986.af£er which it would probably reach
the liﬁit of its absorption capacity. Our comput;tional experience with
the planning model also indicntes that Nigeria's future prospects will
depend on several gouals embédied in the model as contraints, the most im-
portant of which are - the rate of growghrpflimports that is permitted by
explicit government policy,,the savings rate -that is set as a target, and

the manner in which the export earnings from the oil sector are made avail-

7
- able to the domestic economy.
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CHAPTER 1: INTRODUCTION

W

Amorfg the various problems that have %eeh identified in the process
of economic development, the scarcity of foreign exchange resources has gen- .
erally been assumed to be the most important, since it often constitutes an
obstacle to the process of capital formation in developing countries. Based
on this assumption, development planning models have often given great em-
phasis tolthe determination of foreign exchange resources required for their
successful implementﬁtion. The most popular among these models is the 'two-
gap' model devised by Chenery and Strout in which a country's foreign aid
requirement is approximated by its balance of payments gap or the gap be-
tween its savings and planned investment, whichever is larger.l More so-
phisticated models applied to planning for fndia, Chile and Mexico among
others2 have given equal emphasis to estimating the demand for foreign ex-
change, often financed by foreign aid and international borrowing. However,
in the aftermath of the world oil crisis of 1973-1974, there has emerged a
new group of nations on the world scene whose peculiar characteristics have
posed a challenge to the long-existing dictum that foreign exchange scarcity
is the major development problem facing the typical developing countryl

Following the steep increases in the price of oil by the Organiza-
"tion of Petroleum Exporting Countries (OPEC) in the wake of the world oil
crisis of 1973-1974, thére was a massive transfer of financial resources

from the oil-consuming nations to the oil-producing nations. This implied



a corresﬁonding increase iA\the volume of excess fina;cial capital at the
disposal of OPEt members. Ll;hough these oil-producing nations have as
many similar chafacteristicg gs different ones, they are generally non-in-
dustrial economies with surﬁlus shpplies of financial capital but a scarcity
of both skilled labour and physical capital. Thus, their problem is not - ‘
that of the shortage of finﬁncial capital; rather, it is one that centers

. ©. .

around the need to develop a production structure that will enable them to
'° i

transform their surplus supplies of figaﬁcinl assets into human and physical
capital over time. This problem is b;st examined within the context of a
planning modé;ipnd this i; the major concern of this study; In pdrticulnr.
this study ig'én'attempt to devise a planning model with which Nigeria's
future prospects as a member of OPEC can be assessed and compared with its
basic needs as a developing country in terms of its revenue-absorption ca-
pacity as well as its future development ambitions.

The approach adopted in this study is to focus on Nigeria's develop-
ment problems and the extent to which thesoil sector and the provision of
uncompensated transfers of oil-funds can be expected to alleviate them. Al-
though the study attempts in part to develop a model with which an optimum
production and export profile can be determined fqiﬁbPEC as a unified entity,
thF individual country approach is especially necéssary if we recall that
individual OPEC members have different economic infrastructures and may
therefore arrive at different output profiles that may not be in correspond-
ence with those derived from an OPEC-wide model. Thus, this study adopts a
two-tier approach to the determination of the future role of oil in the
Nigerian economy. First, an OPEC-wide optimum extraction model is developed

and future oil production and anticipated revenues are devised from this on



the basis of a simple market-sharing rule. Next, Nigeria'q own future
 needs are ovaluated on the basis of a dynamic multi-sectoral planning model
covering the period 1974-2001. Both sub-models are then brought together
and their results c0mpared in order to dptermine Nigeria's present and
probable future behaviour with regard to oil production and prices over

time.

1.2 The Methqdology of the Study

In order to carry out the two aspects of the problem posed above,
if has been necessary to adopt a two-tier approach - one based on dynumic
programming techniques and the other based on large-scale dynamic linear
programming. Both of theso are integrated withéa the framework of an inter-
temporal multi-secto}al plnnning.model of the Nigerian economy.

Alternative techniques exist for modeling the world oil industry
with special reference to the dominance of world oil production by OPEC and
its compléte control of the residual demand for oil. The approach adopted
here models OPEC as a monolithic organization that seeks to maximize the
present-value of the stream of net revenues accruing to its members from
the production and export of oil. Once the optimal production profile is
determined from the dynamic programming model, it is then allocated to
individual OPEC members according to their historical market shares with
due consideration given to the availability of reserves and production
capacity in each member country. This model is set in the same methodo-
logiqal framework as the classic paper by Hotelling (1931) and the subse-
quent refinements to the theory of exhaustible resources by Gordon (1967),

Smith (1968) and Solow (1974). The actual implementation of the model is



similar to recent models of OPEC behaviour includiﬁg Blitzer, Meeraus and
Stoutjesdijk (1975), Kalymon (1975) and Kyle and Moskowitz (1975) although
it is distinct in its two-tier.approach to the analysis of OPEC production
and market allocation strategies.

The main methodological problem arising from this part of the
study concerns the recognition of the role of soclo-sconomic factors nnd.
the relevance of the deplotien of oil reserves in determining the long-
term behaviour of OPEC. To a large extent, some economic factors such as
historical market-shares, existing and future production capacities as well
as revenue-absorption capacities have been taken into account in the oil
‘model doveloped hero although it was difficult to find a way in which re-
cent socio-political motivqfions of some dominant OPEC members could be
built into the model. As regards the depletion of oil reserves, recent
studies by Bradley (1967), Ugler (1977fﬁqnd Cox and Wright (1974} among
others have tried to impute the augmentatibn of oil reserves by exploration
and secondary recoveries into the structure of their models. Generally,
such an approach requires detailed knowledge regarding the pressure charac-
teristics and other geophysical properties of oil wells which is beyond the
scope of this study. In its place, the oil model includes both the rate of
extraction and cumulative extraction in its cost function so that the mar-
ginal cost of extraction increases over time as it becomes more difficult
to extract the depleting stock of oil. The model is set as a calculus of
variagions prob1cm and its resulting equations of motion are solved for
the optimal rate of extraction by OPEC. Experiments are then conducted

with the model to determine alternative production, price and revenue pro-

files according to assumptions made regarding different values of the rate



of growth of world demand fox, OPEC's o0il and OPEC'; own rate of_discount.
‘ This'modol and its results are further discussed in Chaptef 5 of this study.

The planning model embodied in this study can be characterized as a
large-scale inter-temporal planning model for Nigeria covering nine periods
oach of three years length spanning the périod 1974-2001. The choice of
the specific characteristics of the model was not casy. There are several
models existing in the planning literature varying from highly aggregated
models of the Feldman-Mahalanobis type, through static and dynamic input-
output and linear programming models to optimal control models using non-
linear constraints. Most of these models were initially developed in order
to test the consistency of growth theories or to prove the numerical con-
vergence of solution algorithms devised for the'models, but the number of
sectors in the real economy was too large to permit any empirical imple-
mentation of the models. The advance of computer technology and the knowl-
edge of computation techniques since the early 1970's has made it possible
to design large-scale planning models in which as many sectors may be in-
cluded as the planner may choose. However, the choice of the problem size
often depends on the specific country for which the model is being designed,
the nature of its major constraints as well as its economic objectives,

This study is based on a 13-sector inter-temporal planning model of
the Nigerian economy. An attempt is made to maximize Nigeria's social wel-
fare function, approximated in this case by the sum of the discounted stream
df total consumption over the planning period and the value of the economy's
terminal capital stock. This maximization is subject to the constraints
imposed by material balances, capital and labour rc;ource constraints, the

need for investment and capital accumulation as well as other objectives

4
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imposed as constraints. These include the savings Eoﬁ#fraint. the balance
of paymentg constraint, import growth constfaint and the growth-of national
incomo and consumption over time. The method by which the nine different “
planning periods or sub-problems are dynamically coﬁplod_is through the
.structure of investment and capital accumulation equations based on the
assumption that investment matures with a three-year lag.

All thé foregoing characteristics of the model are not peculiar to
this study; the model is similar in structure to the multi-sectoral model .
develaped for Indis by Eckaus and Parikh (1968) and is comparable to
DINAMICO - the multi-sectoral model devised for Mexico by Manne (1973).
However, both of these models are strictly planning models and do not take
account of the possible dominance of any particular sector of the economy
with which they were concerned.3 Thus, one of the major contributions of
this study is its two-tier approach to development plnnﬁing for an economy
that is dominated by a sector whose resources are exhaustible in time.
This study is also distinct in the way the optimal programme for the domi-
nant sector is combined with the entire national plan. We hope that this

study establishes a new dimension in applications of two-level planning.

1.3 Organization of the Study

Any attempt at designing a planning model remains an abstract con-‘
struct until the model can be applied to the specific country for which it
is designed. Since this study cmbodies a dynamic multi-sectoral planning
model for Nigeria, the logical starting point involves a review of the gen-
eral developments in the Nigerian economy in the period since the end of the

second world war. This is done in Chapter 2. Considering the emphasis

given to development planning in this study and the speical role accorded
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the oil sector as a source of funds for financing Nigeria's future plans,
an attempt is made here to examine the role of planniqg iﬁ general and the
oil sector in particular in the Nigerian economy in the past as well as

the prospects for the future.

In éhapter 3, the nature of planning in the Nigerian context and
its role in the economic déveIOpment of the country is reviewed and crit-
ically evaluafed with a view to establishing a rationale for the proposed '
shift to multi-sectoral planning on the basis of a consistent inter-
temporal model suggested in this study.

In Chapter 4, the structure of the dynamic multi-sectoral planning
model is outlined. The chapter begins with a review of the literature on
planning models, coveriﬁg the entire spectrum from aggregate Harrod-Domar
‘type models through static inpﬁt—output'and linear programming models to
dynamic input-output and multi-period linear programming models. The dy-
namic multi-sectoral planning model is then outlined and developed on the
basis of the observed characteristics of planning models as well as the
specific requirements of a planning model that would be adaptable to
Nigeria's purposes.

<% The o0il sub-model is presented in Chapter S. Since the oil sector
is expected to be the majbr source of funds in Nigeria's future develop-
ments plans, this chapter begins with a review of the conventional sources
of funds for financing Nigeria's development plans. The recent shift from
these conventional sources to a reliance on the oil sector as a source of
finance in the Third National Development Plan, 1975-}980 is also critically
examined; the aim here is to show that, rather than the ad-hoc estimation

of oil-revenues as done in the Third National Development Plan, a model in

-



which the inflow of oil funds can be réasonably anticipated may be developéﬁ.
This dynamié programming podél of the world‘oil market is then presénted and
emplo*ed in estimating nine alternative patterns of revenue-inflows ihté
Nigeria over the planning horizon.. _

Chapter 6 presents the results of the empirical application-éf'the
multi-sectoral planning'model to Nigef?a from 1974 to 2001. The.sources of
‘the basic data embloyed in the'analysig ;re jdentified in detail, especially
for the biproportional updaté of the Nigerian input-outﬁut table and the
estimation of the capital coefficients matrix frOm‘existing disaggregated
tables. The results of the base-case solutions are then presented. This
is followed by the results of the simulation experiments with the multi-
sectoral model as well as a review of the'implications for Nigeria's prob-
able behaviour in the future as a member of OPEC.

The last chapter of the study presents an overall review of the
study, ité main conclusions and qualifications, the policy implications and

a review of the scope for future research.
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FOOTNOTES - ..
(to Chapter 1)

1Chenery, H.B. and A.M. Strout,"Foreign Assistance and Economic
Development', American Economic Review, vol. 56, 1966, pp. 679-733.

2The reference is to Eckaus, R.S. and X.S. Parikh, Planning for
Growth: Multi-Sectoral, Inter-temporal Models Applied to India, (Cambridge,
Mass., M.I.T. Press, 1968); Clark, P.B. and L. Taylor, "Dynamic Input-
Qutput with Optimal End Conditions: The Case of Chile", Economics of Plan-
ning, vol. 11, no. 1-2, 1971, pp. 10-30, and Goreux, L.M. and A.S. Manne
(eds.), Multi-Level Planning:. Case Studies in Mexico, (New York, North-
Holland/American Elsevier, 1973).

3The model by Manne is a part of a larger study in multi-level plan-
ning for Mexico and thus has linkages to the other models although this is
not the primary concern of the multi-sectoral model itself. See Goreux,
L.M. and A.S. Manne, Multi-Level Planning: Case Studies in Mexico, op. cit.,
Pp. 107-150. )




CHAPTER 2: A GENERAL OVERVIEW OF THE NIGERIAN ECONOMY

2.1. Introduction e

In order to understand the recent trends in and the future possi-.
bilities of thé Nigeri#n economy, one needs to look back into the past to
identify those forces that have, within the last half-century, transformed
Nigeria from & colonial trading post intg what is now regarded as a dy-
namic economy that has the potential to be the economic giant of Africa.
Within an area of 913,072.64 kng\ﬂigeria encloses the largest concentra-
tion of human and material resourcéé in Africa. Its population of 70 mil-
lion1 also makes Nigeria the most populous country on the eantinent with
half of the population of West-Africa and almost one-quarter of the popula-
‘tion of Sub-Saharan Africa. Nigeria has such vafiety of vegetatiqe that
almost every. tropical crop can be grown and its endowment of mineral re-
sources is such that Nigeria is not only the largest producer of oil in
Africa and a leading exporter of tin, lead, zinc and columbite, but there
are also known reserves and/or exploitation of strategic minerals including
uranium. The abundance of these agricultural and mineral resources have
provided the foundation on which Nigeria's economic progress, especially in
the last three decades, has been built as well as the basis of exPressed
optimism about the couptry's future.

Although the relevant structural changes in the economy have become
increasingly apparent only since the end of the second world war, Nigeria

has recorded fairly steady economic progress since the turn of the century.
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Nith the establishment of formal a&ministraxion by the Britiéh in 1914 and
subsequent-monetization of the economy, Nigeria increasingly_became an ex-
porter of major cgsh crop§ amongst which were palm oil, cocca, cotton,

" groundnuts, and ?ubber. Despite the fact that the inter-war yearsH;ere domi -
nated bx the establishmenf of democratic riéhts.and the struggle for polit-
-%pnl indepeﬁdence, the pace of economic activity was never allowed to slow
down as farmers responded to incénti#e; and the growth of'agricuitural ex-
‘ports kept the balance of ;;yments in surplusﬁfﬁr most of the first half of
the century.2 Since 1945 Nigeria has grown from the prédéﬁihantly agricul-

“tural export etonomy of the 1950's through a2 period of intensive. import-sub-

¥

Xﬁyitution in the 1960's to become an increasingly economically independent

country in the 1970's.

A

This chapter presents a review of the overall develoﬁment'Of the
Nigerian economy in the period since 1945, assesses“the current situation
and surveys the econoﬁy's future prospects. In the next section of the
chaptqr,‘we examine the major changes outlined above in té;ms'of major
macro-eé;hémic indices of national product, sﬁ%ings, investment, balance of

_ o~

payments, as well as changes in these indices over time, Since the oil sec-
£

-

tor currently contributes more than 80% of the country}s foreign exchange
revenue and considering the fact the prospects for Nigefia's development
depend on the extent to whicﬁ these oil revenues can be employed to lay the
foundation for self-sustained growth in the future, the oil-sector is ac-
cordeé a special role in this study. Accordingly, the third section of this
chapter examines the relationéhip between this vital sector and the entire
economy. The last section of the chapter examines briefly the role develop-

ment planning has played in promoting these observed changes and a survey of
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the prospects for the future.

2.2 A General Overview of the Nigerian Economy: 1945-74

(i) The Nigerian Economy Before Independence:

The primary change that took place in the Niéerian economy in the
immediate post-war years was the expansion and diversification of agricul-
tural production to include cash crops and the expansion of Fﬂe cbuntry's.

" foreign trade activities. It was a period of post-war reconstruction and
recovery in Europe and'dodestic pro&uctioﬁ'was geared tow;rds the produc-
tion énd export of essential raw materials. In these early years, the
gross domestic prbduét (GDP) depended mainly on agricultural exports. Thus,
the price fluctuations which charaéterized the world commodity marké;s and

_ v
the amplitude of these fluctuations largely dictated the pattern of income,
investment and balance of payments as well as the pace of the économy's pro-
gress. The economy was particularly vulnerable to these fluctpations as it
did not have a domestic economic base that could help cushion the impact of
these external shocks.

Despite the vicissitudes of international commodity trade, Nigeria
still recorded sizeable surpluses in foreign trade and some growth in the
GDP. The total value of exports increased more than nine times between 1944
" and 19603 and the growth rate of real GDP averaged 4.0% per year. Between
1950 and 1957, the GDP.increased 32% in real terms, recording ;n impressive
growth rate of 6.5% in the years of the "Korean boom", up till 1954.4 In
this period, agriculture was the dominant sector contributing more than 65%
of the GDP and employing more than 70% of the labour force, although it

began to slow down as a result of the dissipation of the war-time excess

demand for agricultural products at the end of the Korean -war. Whereas the
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agricultural sector only.grew by 20% between 1950 and 1957, the fastest
growing sectors were Manufacturing, Building and Civil Engineering; and
Transport and Communications, all of which more than doubled their levels
of activity over the 1950 base. )

o In the late 1950's, théirhte of growth of GDP had started to de-
cline aS a result of the poor performance iﬁ the agricultﬁral sector. How-'
ever, two significant chanées at this time provided the background to the
edohomy's progress in the 1960's. In 1957, the government embarked on a
vigorous programme of industrialization by use of incentives embodied in
the Induétrial Development (Iﬁport Duties Relief) Ordinance, 1957, and the
Industrial Development (Income Tax Relief) Ordinance, 1958, both of which
formed the basis of the government's import-substitution programme. Also,
in 1956, oil was discovered in commercial quantities at Oloibiri in the
miocene deposits of the Niger delta and oil export has since grown from
1.867 million barrels in 1958 to about 2.4 million barrels per day in 1974.
These two factors, to a largé extent, have determined the pattern of devel-

opment in Nigeria in the post-independence period.

(ii) The Growth of the Economy Since 1960

The momentum generated by the discovery of oil and the import-sub-
stitution process continued into the immediate post-independence years al-
 though "there was a steady expansion in all other economic sectors. The
real GDP was now growing at 4.4%, slightly above the 4% recorded in the
1950's. The first five years of that decade were necessarily the most pro-
dutive since the country was preoccupied with political disturbances and

the civil war (1967-1970) in the second half. However, certain structural
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chanﬁes that were taking place continued throughout the entire decade.

Tables 2.1, 2.2 and 2,3 show the sectoral levels, composition and ' -
growth of the GDP at cufrent factor cost from 1959/60xto 1975/76. The evi-_
dence shows that the GDP grew at a steady pace iq the early sixties, de- |
clined in the war years and thereafter surpassed previous -records except.in
1975/76 when the economy was experiencing part 6? tﬁe world-wide recession.s
In the period since 1960, the economy has undergone rapid transformation
with agriculture, forestry and.fishing dominating the GDP in the early
1960's, stagnating between 1965/66 and 1970/71 and thereafter replaced by -
the oil and manufacturing sectors as the domiﬁ;ht sectors of the economy.
Whilst agriculture contributed 55.0% of the GDP. (N 1.855 billion) in 1966/
67 and subsequently declined in its contribution fo the GDP to only 24.8%

(N 3.457 billion) in 1974/75, the oil sector's output increased from N 106.8
million to N 6.2 billion, increasing its share of the GDP from 3.82% to 44.9%
over the same period, despite the two-year decline in oil production caused
by the war. Table 2.3 also reveals that most of the growth that took place
in the economy was experienced mainly between 1968/69 and 1974/75 with the
average growth in all the sectors exceeding 10% with 0il, Mining, Manufac-
turing, and Construction showing the highest growth rates while Agriculture
and Transport and Communications showed the lowest rates. These structurai
changes are mainly explained by the upsurge in the production of oil, the
intensification of import-substitution activities by the establishment of
medium and large-scale manufacturing planﬁf, the post-war boom in the con-
strqction sector, the increased domestic ﬁse of raw materials and Nigeria's
refﬁiive loss of market-shares in some of the traditional markets for her

agricultural products.
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Apart from the broad trends outlined above, the Nigerian economy
" seems to have undergoné?saveral structural changes and it would require a
separate study to describe ;hese in detgil. However, because these changes-
constitute the basis.of some assumptions made later, especially the special
roie accorded to the oil sector and to economic planning in this study, they
are discussed here in terms of their impact on capital formation as well as
indices of foreign trade and balance of payments.

The pattern of capital formation in Nigeria has to a large extent
been influenced by the country's development programmes. In the period
covered by the Ten-Year Plan (1946-56), Gross Fixed Capital Formation (GFCF)
grew at a steady pace, increasing from N 83.6 million in 1951 to N 256.6
million in 1956, with its ratio to the GDP increasing from 7% to 15% over
this period at an average annual rate of 13%. This upward trend in the pace
of capital formation continued throughout the 1950's although there was a
marked decline in the productivity of investment at the same time.6 Through-
out the 1950's, building and construction constituted the major components
of GFCF, taking up about 40% of gross investment. However, it is noteworthy
that épart from the early years (1951-54) when trade surpluses were recorded,
gross national savings were insufficient to finance domestic investment.
Much of the capital formation that took place at this time was financed by

- colonial grants-in-aid as well as direct foreign investment, especially in
the second haif of the decade. This period marked the beginning of the
| economy's dependence on foreign sources of finance.

The early 1960's witnessed some significant changes in the capital
formation picture. Although the ratio of investment to the GDP remained be-

tween 13% and 15%, certain changes were beginning to take place in the



16

structure and composition of investment. Transport Equipment and‘Machinery
and Equipment took up increasing shares of totai investment as the economy
embarked on a vigorous import-substitution industrialization programme. As.
Table 2.4 shows, the investment ratio never attained the 20% target through-
out the period except for 1975/76 when the level of GFCF was more than dou-
ble the previous year's level. Up to 1969/70, this could be blamed on the
lack of funds ;ince gross national savings continued to be inadedﬁate to
finance foreign investment. However, since 1970, the foreign sﬁvings com-
ponent of gross savings has consistently been positive mainly as a result

of increases in exports. Thus, the problem since the early 1970's has been
a shortage of absorptive capacity as gross domestic savings has constantly
been in excess of gross investment and was actually double its value in
1974/7S. It can be seen that despite the rapid growth in the value of

GFCF, especially since 1970/71, its ratio to the GDP has remained fairly
constant since ghe GDP has grown equally rapidly under the momentum of oil
exports.

These structural changes in the composition of GFCF are to a large
extent indicative of the progress of national economic planning in Nigeria
at this time. The patternrof capital formation since the early 1960's has
been largely determined by the size of the capital programmes embodied in
the First and Second National Development Plans, 1962-68 and 1970-74 respec-
tively. Whilst Building Construction remained the dominant'comﬁonent of.
GFCF, investment in OtheT Construction, Transport Equipment, and Machinery
and Equipment were growing faster. From‘about half of the Building Con-
struction's share of the GFCF in 1962/65, Other Construction, Transport

-

Equipment, and Machinery and Equipment attained parity with Building
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Construction in their shares of the GFCF in 1967/68. The record during the

period of the second National Development Plan has also been impressive but

as a fcsult of the massive recﬁnstruction program, Building and Construction
accounted for about 5$5% of the GFCF in 1975/76:

A major factor which underlies the foregoing trends is the amount of
foreign savings the economy has been able to accumulate over the yc&rs. This
indicator has gone through three phases with the first continuing up to the

end of the Korean boom of tho mid-fifties, followed by a second stage which
S s

featured continued trade deficits throughout the late 1950's and the sixties
and culminating in the massive trade surpluses of the 1970's, largely attrib-
utable to increased production and export of oil. We have already noted the
dynamic impacts of foreign trade on the economy up to the period of independ-
ence especially its role in stimulating increases in domestic output and in-
- come as well as the economy's capacity to save, invest and embark on pur-
poseful economic expansion. However, domestic demand and imports have ETOWN
at very rapid rates. At the same time, the export prices for some of the
country's major cash crops have faced declining prices so that the country's
foreign trade performance has gone through a period of large surpluses into
one of succeséively large deficits. The immediate implication of this in
the late 1950's and early 1960's was that the country's accumulated foreign
exchange reserve was eroded and that Nigeria had fo rely on the inflow of
foreign investment in order to fulfil its development ambitions.

Between 1959 and 1966, exports increased at an average annual rate
of 9.9% whilst imports had begun to slow down, growing only at about 6.1%

per annum. On the eve of the Nigerian civil war, these upward trends had

slowed down with exports growing at only 5.5% while imports actually
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declined by 6.9%.. The cumulative effect of these changes, which were fur-
_ther induced, by war-time stringent measures, was an absolute decline of
14.8% and 12.5% respectively in exports and imports over the war period.
Since 1970, the upward trends in both exports and imports have resumed
largely because of the oil exports, the post-war liberalization of trade
and the government's developmont program. Total-exports increased from
only N 877.0 million in 1970 to N 5783.9 million in 1974 and then declined
to N 4914.4 million in 1975. During this period, revenues from.oil exports
have risen on account of increased production capacity and‘cxport ﬁriccs
from N 509.8 million in 1970 to N 4563.1 million in 1975, with an all-time
high of N 5365.7 million in 1874,

An examination of the structure and composition of Nigeria's ex-
‘ports since 1960 further highlights the prominence of oil in the export pic-
ture. Table 2.5 shows the major commodities in Nigeria's export trade and
it can be seen that, in contrast to the dominance of agricultural exports
in the sixties, oil has accounted for more than 50% of the export revenue
since 1970 with this share of total export trade currently averaging about
90%. At the same time, all the traditional exports except cocoa have con-
tinued to decline both in absolute terms and percentage shares; this can
be explained by the continued declines in export prices of agricultural
crops as a result of the emergence of synthetic substitutes in world com-
modity markets.

Imports, on the other hand, have grown at moderate rates over the
entire period albeit under highly restrictive trade policies. As Table 33i,
shows, Nigeria's imports have undergone certain structural changes that are

indicative of the success of the import-substitution industrialization
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policy, the impact of comprehensive national planninghzggs;;\EYnae the
early 1960's as woll as the government's objective of making the economy
self-reliant. It can be seen that during the period 1965-1975, the share
of consumer goods in total imports declined steadily from 37.3% in 1965
and an all-time high of 38.5% in 1967 to barely above 30% in the 1970's.

At the same time, imports of capital goods have c&ntinucd to-in-
croase to meet the requirements of the capital programmes embodied in the
national development plans. Imports of capital equipment and transport
equipment have increased their combined share of total imports from 35.8%
in 1965 to about 40% in the early 1970's and about 40.6% in 1975. As ex-
pected, imports of fuels have continued to decline since the establish-
ment of the refinery at Port-Harcourt in 1965. However, the imports of
raw materials ;till constitute a fairly high proportion of total imports
while importé of passenger cars have grown more than proportionately over
the yvears. Tthe trends could be reversed by the establishment of assembly
plants for passeﬁger cars in Nigeria as well as the govermment's policy of
encouraging the utilization of domestic raw materials,

These observed trends are perhaps better understood if we were to
examine the nature of government policies and strategies for managing:}bé’;\};>,

. -

Nigerian economy. For a long time, the basic policy instruments emploégq\h//
in dealing with the foreign sector were embodied in the Exchange Control
Act, 1962 and the annual revisions of the import tariffs both of which
were aimed at generating government revenue, promoting import-substitu-
tion and comserving foreign exchange. The government's industrialization

strategy at this time was essentially shortsighted as it focussed more on
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on ércating a conducive environment for foreign venture capital and less
on the long-term implications of the dependence on foreign investment.

The government's industriﬁli:ation policy was backed by a series
of liberal industrial incentives including import-duties relief, pioneer
.industry concessions, tax-holidays as well as assurances against the ex-
plicit nationalization of business enterprises. As a result of this "open-
door" policy, the import-substitution process in Nigeria has not only suc-
ceeded as far as consumer goods and light industries are concerned but has
-nlso raised manufacturing to a second rank to oil production in promoting
Nigeria's economic growth. hanufacturing output increased from only & 91.0
million in 1958 to N 225.8 million in 1967, growing at an average of 17%
between 1958 and 1963 and as high as 15.8% in the period 1963-68 despite
the political instability and the disruptions of economic activity caused
by the war. The post-war record has been equally impressive, However,
manufacturing still remains highly concentrated in the light industries in
which area an average of 80% of domestic consumption is locally produced.
In 1970, 36.1% of the manufacturing value-added originated from the Food,
Drinks and Tobacco sector whilst Textiles and Apparel took another 24.0%.
On th%ﬂg;gfr hand, Basic Industrial Chemicals, Metal and Metal ?roducts,

NS
and Machinery and Non-Electrical Equipment contributed 0.4%, 6.5% and 0.2%
respectively; these figures are low compared with the rates recorded else-
where.T Apparently, the tvpe of "industrialization" involved only the
local assembly or processing of imported raw materials.

The low contribution of the manufacturing sector coupled with the
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large outflows of funds through profit remittances as well as the declining
ratio of GNP to the GDP caused the government to modify its industrializa-
tion Qtrategy. It was felt that if the benefits of the country's economic
prosperity were to remain in the country, the economy must be indigenized
in terms of both the ownership of industry and the increased utili:zation
of local raw matorials and manpower in all phases of industrial activity.
The first of these wﬁs dealt with by the Nigerian Enterprises Promotion
(Indigenization) Decree, 1972, which required that selected manufacturing,
soervice and commercial activities be reserved exclusively for Nigerians
after 1974 with the remaining activities required to acquire at least 40%
Nigerian participation. A subsequent modification of this decree in 1977
has increased the required Nigerian equity participation in ‘these activi-
ties to 60% and the government has increa;ed the ;ndigonous ownership of
banking institutions and oil companies to an average of 65%. At the same
time, manpower quotas were set/;;‘ensurc the employment of Nigerian high-
level manpower in equitable éroportions at the executive level. Further-
more, the government has tried to institute policies under the Third Na-
tional Develeopment Plan to increase the éegree of backward integration in
the industrial sector by progressively chelerating duties on imported raw
materials as domestic industries grow older. Also, the government attempts
to stimulate the use of local raw materials by reducing excise taxes for
industries using local raw materials. .

These trends in exports, imports and industrialization strategy
have far-reaching balance of pavments implications. Moreover, considering
the upsurge of o0il exports and its massive contribution to foreign ex-

change availability since 1970, the analysis of Nigeria's balance of



‘payments require more than a cursory examination. Thus; in the next sec-

tion of this chapter, we conduct a more detailed investigation of the role
of oil in the Nigerian economy with a view to assessing its overall impact
on the economy in the past, its contributions in the present and the pros-

pects for the future.

2.3; Petroleum and the Nigerian Economy: Past, Present and the Future
0il exploration began in Nigeria in 1938 but it took 18 years be-
fore oil was discovered in commercial quantities at Oloibiri near Port-
Harcourt in 1956. Production for export started in 1958 and has since
grown very rapidly, rising from a mere 5,000 barrels per day in 1958 to an
average of 2.0 million barrels per day in 1976 with an all-time high of
2.4 million barrels per day in 1974. The oil sector currently contributes
about 90% of total export earmings, about 60% of total government revenue
and, although its dominant share of the GDP is expected to decline from
the 45% maintained in the early 1970's to about 35% at the end of the dec-
ade, it will éontinue to be the major source of Nigeria's economic growth

throughout the 1980'5.8

The rapid growth of petroleum production and Nigeria's success as
an oil-producer can be attributed to Nigeria's high quality oil as well as
the country's proximity to the major markets in Europe and North America
along with the security of supply this implies. At current levels of pro-
duction, Nigeria is the world's largest producer of low-sulphur oil (0.2%
sulphur content at an average of API 32° crude) followed by Libya and
Indonesia. The location of Nigeria's major oil fields along the Atlantic

coast as well as the existence of berthing facilities for super oil-tankers
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provides Nigeria a cost-advantage over most producers, especially those in

the Middle-East.

‘ This ségtion of the chapter is devoted to an examination of the
importance of the oil sector to the Nigerian economy, considering the role
it is expected to play as the major source of uncompensated fund-transfers
for financing Nigeria's fﬁturc development plans. We therefore start by
tracing the growth of the petroleum industry in Nigeria wi£h an emphasis

on the industry's contribution-to the Nigerian economy. An attempt is made
here to outline those factors that have influenced the level of oil produc-
tion in Nigeria in the past as well as recent shifts in government policy

that are likely.to determine the future role of oil in the economy.

2.3.1. The Growth of the Nigerian Petroleun Industry

The initial attempt at exploration of oil in Nigeria dates Back to
1908 when a German company, The Nigerian Bitumen Corporatien, drilled 14
wells in the Lagos State area but abandoned its efforts at the outbreak of
the First World Nar.9 However, it was not until 1937 that interest was
revived in the venture when the Roval Dutch Shell and British Petroleum
Company formed the Shell/D'Arcy Consortium that later became the Shell-BP
Petroleum Development Company. This company was granted its 0il Explora-
tion License covering the entire mainland area of Nigeria in 1938. After
a series of geological reconnaissance exercises between 1938 and 1941 fol-
lowed after the war by geophysical surveys from 1946 to 1951, actual ex-
ploration was limited to a 58,000 square mile area dominated by cretaceous
sediments and miocene deposits around the Niger delta. From 1951 to 1956,

a total of 18 exploration and appraisal and development wells were drilled
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in this area and most of these had\promising crude oil accumulations. In
1956; the efforts paid off when oil was discovered ;t Oloibiri; the close-
ness of this field to Pért-Harcourt, Nigeria's second largest fort, en-
couraged the escalation of drilling efforts and oil export started in
December, 1957.

One major factor that explains the rapid growth of petroleum activ-
ity in Nigeria is the high success rate recorded in the years immediately
after the discovery of oil.10 In the period uﬁ‘to.1957, fhe combined suc-
cess rate for all wells drilled wa§ only 41.7%, a low figure compared with
the exploration activities in other parts of Africa and the Middle-East.
Much of this low success rate is explainedﬁﬁy'the hazardous conditiens in-
volved in oil-prospecting in tropical conditions. However, exploration
activity e;panded very rapidly bétween 1960 and 1965 as the number of wells
drilled increased from 32 in 1960 to 163 in 1965. Over the same period,
the success rate increased from 46.9% to 7@.1%. This remarkably high rate
has been maintained over the years with an average of 80% of successful

cod
wells drilled resulting in new fields.

4 The production of oil in Nigeria is mainly in thé hands of the
"Seven Sisters'" or the "international majors",11 dominated in this case by.
the Shell-BP consortium and followed by a group of other oil companies in-
° s S

cluding Safrap, .Agip, Phillips 0il Company and the Japan Petroleum Corpora-
tion. In recent years, the létter groups have, in conjunction with the
Nigerian National 0il Corporation (NNOC), increased'their share of o0il pro-
duction and feature prominently in downstream operations. It can be seen

that the o0il industry in Nigeria is largely foreign in both character and

ownership and for a long time remained so without any structural
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‘integr;tion witﬂ the rest of the economy apart from its massive contribu-
tions to government revenue and its contribution to balance of payments
\Sﬁrpluses.l The induﬁtry operated essentially as an enclave industry. As
Usoro put it:

", ..its demand for product.ion inputs in the form of equipment,

manpower, etc. is always met from abroad. Thus the possibil-

ity of the industry generating effective demand leading to the

stimulation of economic activities within other sectors of the

economy becomes restricted to rudimentary contract awards and
the creation of only a handful of temporary employment oppor-

tunities."12 ‘ ,

Over the years, the government has become very“seﬂsitive to the
fbfgign control and ownership of this strategic industry and attempts have
been made to increase Nigerian ownership of the industry mainly through
direct government equity participation in the oil companies. However, the
oii industry has continued on its rapid growth path. Within the first ten
years following the first export of oil, all the international majors were
producing oil in Nigeria. The major factor that spurred this rapid growth
was the form and content of the colonial mining legislation which was ex-
clusively designed to further British interests. At a time when political
conflict pervaded the Middle-East in the late 1950's and there was growing
concern about pollution control in the consuming nations of the Western
world, the quality of Nigeria's crude oil, its closeness to the markets'
and the security of supply routes as well as the attracfiveness of the
co;;Ery's petroleum legislation made the country a very profitable area
-for 0il production. The Petroleum Profits Tax Ordinance of 1959 not only
stipulated that the profit-sharing arrangements and the payment of roy-

alties be based on realized prices rather than posted prices but was also

to remain in force for 30 years. In addition, high depreciation allowances



-were set and fhese, along with the royalties, were fully ta;-deductibie.
For the firs£ seven years, the oil companies eﬁported all their production
and were sllowed to accumulate the earnings from the sale of crude oil
abroad, reporting only what was needed to meet total c;sts of operations.
and their obligations to the Nigerian governmént. .

‘Theée attractive cénditions encouraged the 0il companies to expand
their exploration and production activities in the délta area as well as
in additional areas secured by oil prospecting, expioration.and mining 1li-
censes. Thus, production increased by 300% from 1.876 million barrels in
1958 to 4.095 million barrels in-1959. The 1961 production of 16.801 mil-
lion barrels was again 300% more than the‘output récorded two years earlier.
- Perhaps the rapid growth in production is best illustrated by the fact that
the daily output of 2.4 million barrels in 1974 was more than the total out-
put for 1958 and the 1961 annual production came to less than one week's
production in 1975.13

Up to 1965, an average of 95% of the crude oil produced was being’
exported annually. In 1965, the Nigerian Petroleum Refining Company
started operation at Alese-Eleme near Port-Harcourt as a joint venture of
the Nigerian Government and Shell-BP, A second refinery located at Warri
started operation in September, 1978 and a third will open at Kaduna in
1980; all these three refineries will increase the domestic refining capac-
ity from the 60,000 barrels per day to over 250,000 barrels per day and
this will be sufficient to meet domestic demand throughout the 1980‘5.14

Although the production and export of crude oil have grown very
rapidly in the past, it was only recently that the government introduced

legislation to ensure that the country obtains its fair share of the
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proceeds from petroleum activities. De§pite the feeling that the existing
petroleum legislation did not work in'tﬁe country's favour, initial govern-
ment policy was mainly handicapped by lack of experience and Iimited-knowl-
edge about the complexities of thé internationai oil industry. However, in
late i966 and early 1967 major changes were introduced into the financial
arrangements betwepn the Niéerian'government and the 0il companies. The
Federal Governmentlof Nigeria Decree No. 65 of 1966 reduced the capital al-
lowance rate by 50%. lIn January, 1967, the government execute& its rights
undef the "most-favoured natioﬁ" clau?e of the 1962 Deeds of Covenant by
imposing OPEC-like terms and conditions on companies operating in both
Nigeria and Libya since Libya had hiked its taxes in 1965. As a result,
profit taxes and royalties were to be paid on the basis of posted rather
than realized prices. Moreover, royalties were to be treated as an ex-
pense item and was therefore to be borne equally by the government and the
0il companies on the basis of the "fifty-fifty" profit-sharing agreements.
These changes led to a substantial increase in the govermment's revenue
from o0il. Since the oil companies were not exempt from the Companies
Decree of 1968, the requirement that they all become incdrporated in
Nigeria exposed them to further government regulation.15

Soon after Nigeria became a member of the OPEC in July, 1871 the
laws relating to petroleum operations were further realigned to OPEC norms
with substantial changes in prices, royalties, petroleum profits tax and
other dues. As a result of the 1971 OPEC negotiations in Teheran and a
"new deal" between the oil companies and the Nigerian government, the tax-
reference price was increased from its pre-war level of $2.13‘to $3.21 for

API 34° crude and, for the first time, premia were to be paid for Nigeria's
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low-sulphur oil and for the closeness of Nigeria's export facilities to the

markets in Europe and North America, when the Suez Caﬁal was closed. The
1971 agreement also provided for an acceleration of payments of royalties
and profit taxes, shortening the lag in payments from six to nine months
to only three months.

These major changes in Nigerian petroleum legislation provide us
with a better undersfanding of thé factors fhat account for the rapid in-
" creases in the oil production and revenues and the increasing contribu-
tions of this sector to the Nigerian economy'in terms of balahce of pay-
ments, foreign exchange availability and its significant contributions to

government revenue and export earnings.

2.3.2. The Impact of Petroleum on the Nigerian Economy .

The contribution of the oil sector to the Nigeriah economy, es-
pecially in the last decade, is subject to different interpretations.
Whilst the inflow oF oil-funds has exceeded all expectations and has in-
duced major changes in the country's development plans, the actual impact
of the petroleum sector on the structural transformation of the economy
still remains subject to careful scrutiny since its spill-over effects to
the rest of the economy are still minimal. Up to the late 1960's, the
'profit sharing agreement between the government and the oil companies was
largely in favour of the 'latter and the structure of the economy was such
that the countfy could not derive full benefits from the external econo-
mies associated with the production of oil. The oil sector thus remained
a very insignificant factor in the prospects of the economy as the pro-

ceeds from oil production were drained away through complex financial

arrangements between the oil companies and the government.
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Thé series of legislations introduced between 1966 and 1971 trans-
formed the sec;or“into fhe motive force behind the economy's growth. Up
to 1966, export of oil was a relatively unimportant item in Nigeria's ex-
port picture as can be"sggn in Table 2.5, with ;il being second to aéri-
cultural produéts as a mais}“ggmqodity group. Whereas the oil.sector‘ag-
counted for only 33.0% of Nigerzi's experts in 1966, y%elding N 184.0 mil-
lion, oil eiports in 1971 totalled N- 953 million or about 74.5% of total
exports in that year. The percentage contribution of the 0il sector to
total exports has increased from this 1971 level to 92.8% in 1975, which is
a slight decline from the pesk ratio of 93.6% in 1974. Mucp of the changes
since 19%3 are directly attributable to the OPEC price-hikes of 19%3.

Tables 2.7 and 2.8 reveal the contributions of the oil sector to
Nigeria's gross domestic product and the ba;gpce of payments before and
after the 1971 Agreement, It is evident fro; Table 2.7 that whilst oil
exports were growing fairly rapidly, the contribution of this sector to
the national value-added remained very low, being less than 10% of the GDP
throughout the 1960's. This was relatively poor compared to the record of
agriculture in the late-fifties and up to 1965. Furthermore, the petroleum
sector's value-added ratio up to 1970 is very low compared to the ratios
expected for the Third National Plan Period. As shown in Table 2.9 the
ratio of the oil sector's value-added to the GDP was expected to be as
hight as 43.0% in 1974/75 and then slightly decline throughout the plan pe-
riod Pp 34.9% in 1979/80. This anticipated decline in the oil sector's
valueuédded ratio is, however, not an indication that the oil sector is ex-

pected to undergo any major declines. Rather, it is an indication that the

other sectors are expected to begin to generate their own momentum as the
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benefits of oil prodqction are diffused throughout the economy, thereby
keepihg the relative share of oil in national value-added low.

” As a result of the changes in petroléum legislation between 1966
and 1971, the 0il sector's share of GDP increased from 9.26% in 1970/71 to
14.12% in 1971/72 and, in the process, increaséd the growth rate of GDP at
constant 1962/63 factor cost from 9.6% to 12.0% over the same period. The
0il sector is estimated to have contributed 5.7% of this 12.0% growth rate
within the one-year interval. Following the price—chﬁngés negotiated by
OPEC in 1973, the oil sector's share of the GDP doubled from 21.9% in 1973/
74 to 44.9% in 1974/75, during which period the economy's growth rate in-
creased from 17.7% to 64.0%. |

As regards the oil sector's contribution to the balance of payments,
the nature of the petroleum industry was such that its contribution was se-
verely limited in the early years. Unlike the other highly domestic sec-
tors of the economy, oil production requires massive imports of foreign
capital, technology and skilled labour for which disbursements have to be
made via remittances of wages, salaries, investment income as well as non-
factor services. Thus, the balance of payments sections of Tables 2.7 and
2.8 and Table 2.10 require more careful analysis.

It is noteworthy that since 1963 and up to the present, the oil
sector has consistently recorded a trade surplus on the merchandise accouﬁt.
In the period up to 1966, the oil sector exerted a moderating effect on the
total trade deficit, keeping it as low as N 5.6 million in 1965 and turning
it into a surplus of ¥ 62.0 million in 1966; in this year, the oil trade
balance attained its highest pre-war level of N 144.8 million. However, the

service account was also piling up deficits at a fast rate. Between 1960
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and 1964, the oil sector's service account which represented 17.6% of the
service deficits in 1960 increased to 25% in 1964 and to about 50% in 1967.
As a result of the slow-down of petroleum production due to the civil war,
the oil sector recorded severe declines in export trade balance and
deficits in the current account in 1967 and 1968.16 Over the period 1970-
1973, the deficits continued to increase despite the changes in the finan-
cial arrangements and the oil séctor's share of these deficits averaged
68%. The rapid growth of service deficits and the decreases in oil produc-
tion were, however, concealed in the overall petroleum sector balance as a
result of steady inflow of direct foreign investment that kept the oil
capitai account in surplus.

As can be seen in Table 2,11, the o0il sector's direct contribution
to foreign exchange availability more than doubled from N 106.6 million in
1969 to N 253.2 million in 1970. 1In 1973, the foreign exchange inflow from
oil exceeded one billion Naira and almost quadrupled the next vear to N 5.2
billion, Over the 1970-73 period, the oil sector's foreign exchange re-
ceipts increased from 51.8% in i970 to 68.2% in 1972 and then fell mar-
ginally to 67.2% in 1975 as a result of the government's acquisition of
shares in the oil companies and the consequent outflow of capital when com-
pensation was made. It is noteworthy, however, that apart from clearing
up the massive backlog of deficits in the non-oil accounts, the oil sector
has consistently retained a high proportion of its gross proceeds as over-
all contributions to the balance of payments. This overall balance ratio
was as high as 78.4% in 1964. It declined to 40.7% at the peak of the war
in 1969 and has since grown steadily to an all-time high of 91.4% in 1974

and 89.1% in 1975. It is expected that, despite the net outflow of capital
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expected to result from the payment of compensation for interests acquired
in the oil ;ompanies, this ratio will remain at about 80% throughout the
period of the Third National Plan, as can be seen in Table 2.9.

One of the most significant contfibutions of the oil sector to the
Nigerian economy is in terms of direct contributions to government income.
In the early years when oil production was only beginning to yield returns
to the massive amounts of investment in exploration, the series of agreo-
ments between the government and the oil companies was such that oil was
an insignificant item in the government's revenue. This was the period
when the Petroleum Profits Tax Ordinance of 1959 was in force in the gov-
ernment depended more on excise duties, import tariffs and corporation tax
for its revenue. Up to 1966/67, petroleum company operations included the
marketing of imported petrolecum and most of the potential revenuc sources
were tied uﬁ under profit sharing agreements that allowed all accelerated
depreciation allowances, royalties and other dues to,be'dldggted from a
meagre profit calculated on the basis of realized prices. RS can be seen‘
in Table 2.12 the o0il sector contributed only 5.4% of total government re-
current revenue in 1964/65, a figure which increased to only 13.2% in 1966/
67. However, the changes in the financial arrangements in 1966 and 1967
led this ratio to more than double within the next vear to aboﬁf627.0% in
1967/68.

The major sources of government income from oil are-in the form of
royalties and profits tax. Since these two major items were drastically
re-negotiated in 1970, we are not surprised that both of them almost dou-

bled their respective levels in 1971/72 over the previous vear's level, in-

creasing their combined share of direct revenue from oil production from
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los§ than 70% in 1970/71 to more than 85% in 1971/72. It is remarkable
toé that in this short interval, petroleum became the dominant source of
government revenue increasing its share from 37.6% in 1970/71 to 59% in
1971/72. The oil sector currently contriﬁutes more than 65% of the govern-
" mont revoﬁuo and the proportion i; oxpected to increase following increased

government participation in the oil industry.

2.4 Potrolcum Productiﬁn and Nigeria's Future

WNhat emerges from-all the foregoing is the fact that the oil sector
has played an increasingly significant role in determining the progress of
the Nigerisn economy especially since 1971 and will continue to play this
vital role in the foresceable future. However, the extent to which this
sector will be strategic to the cconomy's prospects in the future will de-
pend on the extent to which the government's attempt at increased owner-

ship and control of the oil-related activities is successful.

th

In furtherance of this aim, the government set up 3 two-tier policy
with respect to oil companies operating in Nigeria in 1971. Within this
framework, the government acquired 40% interest in the existing oil com-
panies and required that all new entrants since 1971 enter into partnership
arrangements with it for all exploration, production and downstream opera-
tions. Since then, the government has vigorously pursued its policy of
increased indigenization and ownership of the oil industry, mainly through
the Nigerian Enterprises Promotion Decree, 1974, and subsequent amendments
to it. The average indigenous equity participation in this sector now
stands at about 65% whilst certain oil-related services (transportation

and distribution) are exclusively reserved for Nigerians. Along these
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lines, the government established the Nigerian National 0il Corporation
(NNOC) not only to compote with the foreign oiliEBmpanios in all phases of
oil production from exploration to refining and marketing but also to man-
age all federal go§ornment's acquisitions in the oil companies following
the In igenization Decree. Tho NNOC also has c;élusive exploration rights

in al{ areas (especially off-shore) except those for which concessions

cen awarded and the long-term expectation is that the NNOC
will eventually chploy the oil companies as contractors or minority part-
ners.. Obviously, the acquisition of shares in the oil companies will yield
only\ahrginal benefits to the country in the short run since i;creased
state participation in the oil industry is bound to lead to further re-
patriation of funds as compensation is paid. This is currently showing up
in the balance of paymeﬁts but the consolation is that the increased par-
ticipation is expected to increase the country's take from oil export trade
considerably and this should be adequate to meet the financial requirements
for development as well as improve the country's balance of pavments po&}-
tion.

It should be remembered, however, that despite its prominence in
the cotlmtr_\"s exports, government revenue, balance of pavments and foreign
exchange availability, the oil sector has remained largely autonomous, with
limited linkages with the rest of the economy. Thus, the sector's dominance
and the fact that the country's performance is closely tied to oil export
could pose some danger in the future since any declines in this sector will
lead to drastic consequences for the progress of the economy. It is there-

fore necessary that while the oil reserve lasts, a means should be found
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for transforming the oil funds into physical capital thfough carefully
planned investment and npplicat}on of such funds to increase the country's
productive capital in an attempf to put the economy on the path to self- —
sustaining growth. Although this need is recognized by the Nigerian plan-
ning authoritios,17 there has been no attempt to systematically model the
infiow of oil-funds and specifically incorporate such inflows into the plan-
ning process. However, attempts have been made in the Thfrd National Devel-
opment Plan to establish projects that could increase the oil industry's
linkage.to the rest of thé economy. Among thevprojects proposed in the
Third Plan are ; Nitrogenous Fertilizer Plant, a Petro-Chemical Complex, a
Liquefied Natural Gas Plant as well as the establishment of two more re-
fineries in Warri and Kaduna. These projects are expected to boost agri-
cultural production, supply an increasing proportion of svnthetic raw mate-
rials to Nigerian industries and, most importantly, increase the national
value-added over time. Unfortunately, most of them are still in the feasi-
bility stage and may not be compléted during the current plan period.

In the light of all these developments, especiallylthe increased
government participation in the oil industry, we expect that the oil sector
will continue to be a major source of funds for Nigeria's future development
plaﬁs. However, recent experience has shown that the absence of a detailed
model of the inflow of o0il funds has limited the country's capability of
transforming the abundant supply of oil funds into productive capital over
time. This study suggests a way in which the o0il sector can be systemati-
cally modelled and specifically incorporated into the planning process. The
model is such that the time pattern of the inflow of oil-funds is known and

the consequences of deviations from this pattern can be evaluated within the
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framework of the dynamic inter-temporal planning’,podel. The basic issues
in the formulation of this model are further dis’c‘:ﬁssed..fﬁ‘?Chapters 4 and

5.



~
- %N .
e
*S91BWTISY AJBUTWITSXd,
599815 UI915EY JAUIOF 9Y3 JOF SIINITF SOPNIOXd+ :5910N
“E .
) ] It ]
(9461 ‘eunp ‘sodel ‘S0d)
. £ .
VL/SL61 - 65/8G61 BTIPDIN 3O S3UNODDY [BUOTIBN ‘SDTISTIVIS FO IITFI0 [BI9pad  :3DIN0F
.
N
- 1381 "o gt o QRH v ot LEE [T "s [T} el o 1o e 1) arey Niaer) sdeis
BRI L EISTEL NZOFE CECRrTr  O'RSTY FIELTS SRRt DRI IR FwETt 0OIUD weartr vt LETT0 S SV ST ANV o S O £ U S g A | el
[RiT £7812 zoern » 1"yel (B ] ”e [ (R T} i vor e L res rar [N X ] X1 veareans ey {0
e T L) (3811 1 »n (N3 [ M1 (X1 C I [ (1] (R} o it [X] [ (R LETIT
- y ¥ I8 [ X1 L atel LT e [ 1] re L] vl tel [ RT3 v (4T3 o Ly (N1 e LAELE 3 I ]
R : 8101 47618 L] s v [ 134 soLr i yn o ral riol s L v (R 1] P (B1) s Inmrsisagy (e1ser) 4
'y [ 11 L1 [ 149 [l el E1 L] ol LM 11 [ M3 [ L 1] rse e 1e0l 10 e wajiesjenmen) pur pielhang o
AT T S LT B <) et PEsL LR 1) (3 1) v vt s £ vort vy [ {11 st e X173 (R 11 LA U IEELLL
B i L ¥ 1] [ 13 s i $UyeE [ 8171 Py 1K1 vort . rut [ ] [ H11 i 0301 vl (ST I sopimaiieey por Tariicg e
LA (1] [ [ o5y en (M [l Brl vl oot i LI LR 1ot [ 4] L] is ALding s2ivm e AT 8
- PR IR S} ] i [ {11 vsiv et e LN ] 133 [Hi7 e L B 13 LML rerl [ viet L rot B1pTa) gue Bupmiregnem Y
oy iy CIRY Gl el e venr 5l ok (47 [N vl (21 (413 oar o 1 1 [N ) na g
- ' : s o'eal [t o ©y (311 e em it o i iy LR X1 vt e LN-H (X1 1o slezes Joiun g
Ceersty PO ORTE PRE'E YRS DUWRE CTWCT CSICL O BUE 004D Y Y vt vpetl PSRN Y CTSE T PR TAN S R U AN U AL LT Bujstg pww Lipvasng "aamgniidy o

—

LT T T S VEF FT T IE T3 ST IR {8 FU LI {48 K 7 (TR TV TR T S YRR EFE T R TR oL TS Al e re-gvel  ER LT [vived Iv ovil otatal  af-psdl

(uotrTTW )
SL/¥16T - 65/8S61 1S0D YOLOV4 INTYUND LV VIYIOIN 4O LONAOY¥d IILSENOO SSOUD

1°2 d79VL

’




s o B+ = ¢

o

_*1 2148l W0l PIIBINOIE)

191N

. S g JEqID
ALILE I

LI T

-..r.;:.-c 1Tddwe) -

C W) ] pud fisdsursy
Lt RERERL |

T Imiiees put
Jiddey dapre puv 4

N3Judy pur Bupia) e neny

L1}

Hu ey Serew (1Y

Buyns1g pwe Lajsuieg "asmagna)ady

oS

Tk

- £ - s

-y e~ om

-
.
-
, .
‘ ’ ‘o518 91983 syl 03 A1dde 1 oiqsl 03 Buydidde sajoN
N e
¢
- .l L 1) L 1] [ -] K 1} 09 -l b ool o8 0g) odpof [ N1 - M- 11 0ol 0oyt el 0wl o0 ool 002
[} i ] ne nr (134 L1 0 4 i oI e 0t (20 4 iry wr it we [ 0 | w'r 1w
-.-.h f4 N ] ue [ 3 e L ] " w'a -.—... e e e ”'e ne "o f0e "ae (L)
NI 1578 [t 3 L 4 mni [ 101 mnt 6 " ne 'y " o't “w! "l wr u'r "W
-1 ns s Y "y s [4.0] [ 1 )81 [ {1 [ N1 "y LI [ 4 L 24 w1 e 7°r :..n
a'r "y 'L [ N § "y “wit et [} 1 [ 1 ] 'y My L MY e (1881 "wr “we w'e
| IRt TR . 3 ] e [ 2 ha] f{M 4] L T3¢ 4] it wi It [ 1] wil - 108 31 Af il wr 1"t or el "t et
[ 1 e " "i 'y WS L5 ] ey e L1 ] ’ 'y ‘e al'r w'r ir‘y &y 1'% "nr
ire e s 3“. ”s e oL'e e 158 n'e [ ] -:.- fs'e e ”ne s it e
FU k1N wi Lo J iy L 13F) [, Y [ 10 L [ e.-..o oy "ns "i s [ T ] e :.-‘
e . KEry [ M F4 [1 21 Ii'el sta "'y [} Lo 4 1181 e "l 01 (4] noe H'e e e
m'e [ 19 L | "l [ A} W N ) -1 " (L 4 01 [1 ) “'e e o'y ol i1 we
FL Y (1M ] 1%t 157 *ir [ 138 1] "' [ 1] L Mt t1 ' "' 0wy LN . "y (It ly ir'ty "'
L AR T I T TT T B T T YO 743 77 D B TEI T T B YO 1T [ QTR o1} -o”.!_ LML LD Wi ST eIl g 1%l 19-0%81  o%-4581 830041
.-
(sedw3uadxag)
T e, LS00 dOLOVd INTYEND LV dG2 OL SNOILNYI¥INOD TVi0LJHES
.
27 d1avl
.... »
- r
2]
L]



39

8'91 0°ss
0°€1 $°91
£°91 o £°sz
6°0T 0°91
6°L1 2'92
0°6 9°s1
AA §'s7
~.ow - @.qw
) bLT A:14
88T . v 67
vrozt L L. 9r6sI
9'zL | brL2T
’ 1°8 . 6°91

$.-6S61 103 2JBIGAY ¥.-8961

"1 9Iqel WOIJ PIIBIND[E) :92aN0%

6L 12NpoId OD13IS/WO( S5S0I9
L°21 S3DTAIIS J9Y1Q
§ ST . H31eeH
¥ 01 uor3ednpyg
6°S JUIUUIIACY [BIIUIY
2°s . uoT3edTunuwo’) pue jriodsuex]
8°L uoYINQIIISTQ
pes \ uof3lonIlsuo) pue Julpring
L°¢l A1ddng zajey pue £3721X39913F
6°¢1 S338I) pPu® JurInidseInuey
£°sZ1 IT0

1°6% 1T0 Surpnioxg Bujuty
L'y alnjnotxdy
99-6S61

yL6T-6561 SALVY HIMOYD TVHOLDES IOVHAAV

£°7 918Vl

‘€

A



40

*ATUO S3IBUTISI AJBUTWUTIaIJs

*591B31S UIS3SEI JSWIOF 9Y3 I0J S9IN3TF SOpnIIxXis

-juowayddns ay3 pue § arqel ‘9,61 ‘Iunf ‘pL/EL6T

03 65/8561 :®BYIPBIN

30 $3UnoYdy TBUOTIBN ‘sode] ‘SOTISTIBIS 3JO &80T3F0 [vIapad

i Mesl  FTEI O LTI EER1 MU sElol e LTS TR Y 7] Irse w0 (131 (T3] LN
(Y3} L &1 1842 e L [ 131 %0 e wn F R [L TN W [T} ol el
“wet & [TF1 sl 15 I [ 3 1] " 574 e 0w o [T S3EL
PET et TUSIETET Wt Ceer'r LmE'Y  SS USMTT UWET YL eRUS 0D ewr't o mseee e’
P TS T A O TR R VA B 3 oV T S 73 S ] oS [ {1 [N, e [ R ;] [ 111 (X {3 (W14
L'y INCE TR $SNTL YU eTiLs e [ L] e " r5e [, ey [ 311
LSS Oty ewm'r sl SID' FES i rer 16t O T s FL 1) [ NN en
: (30 MR T3 B A S I R T T A0 B 3 {3 Y 4 L 431 iy i i 3411 v 1oy P {14 e i
[ RT3 I A 11 [ 3Lt sz (Y11 s 1-9¢1 e el et st . ret re
e (g1 (¥ 3] (221 r'wi [ Mi{] [ rar 31 s *r . (321 o't
(4] (2 1] [t *r " L] et T [33) i [T (8 (X, ] s
[N SN, 80r [ 1 1 riR e i (N1 [ ] [ X1} o i ”e
ER T3 B E A I A ¥4 4 (M1, Lty [M ¢4 (33 [ W]] L] e e [ X oree LR
JEHET SENAE bt Gl BUL) WAL 0ieMT el R TR T B T e N L I it

prz FTavL

(8ITeN JO SUOTTITW UT S2IN3TF TIV)

92/5.61 - .€9/2961 *VIYADIN NI NOILVWYOd TVLIAVD SSOUD ONV

(A) d43rs o wraeg v 1 platang

Iy) wtary whujaey

(1) o)ivy avemiraan

1epedy Mintsecd fida)

1Julary (vwp)m TIC)

tiacdm| vie)

Tl sapy

(#303) wopywmaoy prilde) pavig ssu)
inmand | hb ) ur darwiyong

amsmdink g snudvudig

ywemly bamy gieq1ig
L I TRTT L TFIRF T STERIE b A 2

Jursascide] pury
ey wmINILINe] 2040

siviriire

SONIAVS

1921005

11

il
il
‘ol

- - e~ om



41

“S3Unooay Jo uswajeig pue sitodsy [ENUUY NgD 9yl UT STQEITBAE OS[VY

*sy10dxa-al SApPNIIXd,

¥ [
‘- (saeaj [ei3A9g) ‘epeRIL [BUIIIXT JO M3TA9Y ‘S04 :901n0§
3
[ Mt eWl B el W ML ML eml FME st e satl eBE EeRD PR BTN KU 'l R S O SR PR el rur e b rin MAMOLED WXCL
.- 8 -
"t ') i ] (3] i Fal 1] [ 571 e s T "y v [ 1] ~n it (8 1] rm el " ' R erwr el I'wm psry sl il il rn L1 uno
re " (X} (8] [} L L [ £ +r 18 e 5y e e *1n [ 3 1] vy L) [ B} rel ”e I} " 11 i ) My
[ ] Ll L N1} o+ ] L 18 n i [ 1) ' [ i v [ 11 en el e AR TR AR A% T A1 T i S 6 T UL S 4 ) LR B BT Y test ML VY IR i LN 11 [ N1} Ll Lol o et b )
e ...- [} ] [ % ] [ W] [ 3 [ M} [ 3 1 ”e e s s 'y L M3 L& ] [ 1] e X 1] L L2E1] i el »n L N1 L1 i e L 14 it e ey
e [ M ) *»1 va "1 e -.‘u *r ”t ..-. i T #A» "t 1 e [ 31 [ 413 et ”n [ 13 [ W14 [ X1} e it L TS A 1] [ M1} i L3 111G ey ry
s -8t 1 i ar (a1 'y " el m.: T L & 13 ”"H [ - [ ) '3y [ 1) et Py L H L [N H i LI TR 8 [ 1} ye e L ek
L ] [ i ] ”e ”i ...h [ ¥ ”e er 1 ”y [ 3 el (48} e Ll rn fa 1) [ g 1} i [ B4 [ 1] " et *n er iy el LI [ 11 [ 1] ripuiy oty
L ’
of it [ &) [} (& 1] s ra [ B9 [ M €4 et ot ”u ”ra et oM "l L I et (M1} Il Ml e el V' LA ] " "re L L L R |
4
L) (17 1] [ ) (21 LSt sl [ 1] [} i1} i L 1} [ 2} ™ [ 1} [ 1} sl sl sl wal 1311 [Je 1) "1 [, 1] vl i ™ W L1 1} 14 1) AL 11
sy ainy N erillim & 9} Samivy

SL6T-T961

e

:3AVYL LYOdXd S VIYIOIN NI SIILIAOKWOD HOLvH

§°7 d78VL



42

‘spood 9[qeanp lawnNsuod Iapun

poT3ISseId ele (saed loBusssed 31dadxa) safTealed PITEAUT [[E pu® Joaisyl siled pue
$183005G ‘$0794) PISTIOION ‘Sa1d4dTg ‘saed) Jo8usssed sapnioxs jusudrnby 3xodsusils (TT1)

*3°1°'2 uaatrd oaae sanyepA (T} 1S830N

* (so8e ..m.o.mu ‘apel] TBUIIIXT JO MBTAY ‘SOTISTIBIS JO 991330 [8Iapad i9d1nos

eool @Bt 80T LUCL eeel UWE'E ee01 im0t LIS DA 1 I R 74 el oy WL THE Dol ¢sre wool LS otwl o

[ %1 et L3 6 (3] LTS 1y [ 4L T N ver [ tl rs LN ] L 34 [ LY o LI B | [ RH savsarse a1
PRFUIY 3" S SN S TR 0 L TR B 3 3 BN W 744 LR LN 20 B L3 38 L TN N30 S A1) [N H LAVETINR ) ] [N TL N 1 [T
Far "'mai i [ k11 1 *»11 L) s »e L1 iy i L N3 or LY 1 i (38 1y )
&3l LTIk ot 17415 [+ [ M 44 [ 3{ 30N 411 [ 3813 S [ 1] e T8l en i (14 49 SFLaaie Aty L1
oot 17Kt EoF4 it AL . ' M i-nt e LTI M | 0 (30 L S 24 ) (3831 [ Stusmd{ab) 13 Lerd) o wI1)
”e [ 351400 BN N 15 1"mr ”e [0 1 L3 YT S 3 41 I e L6 14 SN SF 1 it vutloont [ TLI i 14 duadyrk g graide)  1F)
WAl iriided
[ Lk L 3+ sy ret ¢ [ 19 Lr " L M 141 it LI B & 111 i [ 2R 13] 3 (M IS [ 11 [0 73 B 3 § Tt 1l
14 CHE o er e s ey £s [T N B 1§ oI L T e " s 6t vt o Spowy dewtim g dlNTI 8
L3 [ 13 1"a% L #4 ] i F 3] L 11 ey v 3 o1 it rrs 7”1 " [ 3 LS L ¥4 L) el [ 1Y LELLEH "
E4f 4 [S81) ”l 1 i [ . L] ris % 1 13 £ rot i1 L 331 31 913 e Iy [ 1} o're LRI LELEY
LY ] 051 i P L] i 1-0t v 1 Uis e (] iy s (311 vol e IS T B 4 L] g (T
Npowr) Jeahise) F4NAny oy ¥
[PPTLTI § TICTIS B 4
1Y Ll b2 + L LYY [ [ L0} [ Ll [ ey [y L JLFS L LI [Y LTS 1 an(rg [y -]y L -y
Hua il [¥{1] 11 LI{Y] il (1.1 [ 1) (3.1 " i) 1]

(seo1id IUGZIND 2B UOTTITW N UT SINTEA T1V)

$/61-S96T :3dSN-ANT A9 SLYOdWI SiVIMIDIN JO SISATVNY

9°¢ 974Vl



43

*1¢ YoIeW 03 1 mwwm<.mnmoh {etoUBUTLy 03 I83al (0D Uuo seandT1y SYUL « :S330N
’ : , *Z 919el :jusuwaddng 3yl pue
! ) - pL/ELBT O3 mm\wmmﬂa"mﬂumm«z JO S3Un0ddY TBUCTIEN f59T315T3BIS JO 33TFI0 1BISPII (11)
. r
‘gvz .@ ‘9p orqel fiusmdorare(d Wis]-Juoq] 103 suot3dp :BTIA8IN “.(VL61) "M ‘ourl (1) 15921N08
9° 892 8 Livt g0 - 9°f% ¥ ril 099 - 07T 0 auoduj juswisdaul 7l
v 191 g5y 7ot A {1 o'z, vt 822 96 anusAdY IUIWULIACD "
28 9°s 9°f oS rs ¥'S 28 4 o'y satde[eg pue sadem (01
1°18 6 FL g7 gy 529 576t 6°LY 0°s¥ £ vE $pa92014 S5010 JO § ¥ 5T PAPPY-3INITA 6
£5°8 19°5 ¥Z'1 52°'¢ 05°¥ 70°¢ z0°1 15°0 dU9 Jo § €@ se poppr anjvpA g
1'S0Z'S §°6¥5°€ Z°959°'C 9°I5L'T g'wE'T 001l P PEE'T 8°SPL'E «(d0D) 19nporg I7ISIWOQY 55017 L
8 35F z'661 0°%S 868 B 15l 8- €6 v 62 zvi pappy-antey 9
0751 08 't 8z v'S a8 | g1 PO soxe] 1321{pu] °S§
91z 0°2% FA 14 9y [ A1 0°9% A8 A 952 sanduj eievjpowioiu] ‘¥
o' rz z'r --- ¥o - FARA oz vl 21 spasdody [eoe]
. I AFA L 97192 9°SL 0°r¥i 8 8T z9tt 0°'yy ‘zUoy sidodey 7
Z°1%8 g 592 9°5L 9 €Yl [/ 08 {414 7°BEL ¥ 59 a1 spagdoId $5019 "1
190poXd 21159G0( $5019 @Yl 03 suorInqiaiuo) ¥
0261 6961 8961 1961 9961 5961 961 £961
“w o (Ba1eN 30 SUOTITTIW)

0L61~-£961 SINODIV YOLDI3S WNAIOULId

L°7 d'T4Vl



44

spainduon sy adup(ry [[e1aA0 Yl Aoy sujopdx? [ 2740l .

*SL61-5961 *SIUNGIDY JO 3JUsmaELS pue 3Joday [enuuy ‘wiIdd(N JO fueEg [EIIUI) 9IINOT

1°68 ¥'16 0°0L 1"89 L°19 0°6y LT O¥ B LL '8 Ly £°25 (13 1°1¢ spaado1y 1iodxy jo 4 ® se duU¥[Eg [[¥IIA0  ‘¥]
0°f9t'r 6°ZBI'S £°SOF°'I 17608 9°¥09 F48 374 9901 LS 9°5L 8798 1L 7709 9°BZ s22UE[LY [leLOAD (1
P IZl + B°SE] ¢+ STFG o+ m.mm— + o' + POSI- FP'EE - BBS + 016 ¢ B'LS + B PE . T°9t + ¥°01 + [earde) waop-3404S PUR JuduisaAu] 2311y 71
8°88 0°06 1°89 9°ES 9°¥9 5°Z8 £°6% o0y - &£°C¢1 - 0°0Z £°¢t STrE Z°LS JouErEy OpEIL [0 Ju 3 B SU Joueby Judring ‘._—
S IrZ'y 1°L50°'S, g REE‘l £°719 9°009 ©9°fBY O°0FI Z2°2 - ¥°FI - 0°67 ¥ 9t orl z°81 asugfrg Justand ol
u“n 5781 ST¥E 9°0F ¥ 0z | ANAY £ ZL --- 6°L ["g2 £zl .- .- s310dw] [BI0L JO 4 B SE SWOIU] 1UAWISIAU] 6
£°02€ - I'g0f - 1°Siy - B7GHE - c.m—mu. 9°¥9zZ- B°LiVI- H'0 9ty -~ vvIl- 0°99 - O°f - #°0 - JUOIUL JUIUIsIAL] ‘Y
T'sg - 8715 - 8°91Z - G'L¥l - 0°SZ1 - 0°L6 - T'96 - F'95 - G°€9 - 0°6GL - ¥'¥y - 9$°¥2 - 8721 - sjuoufcy ad1AJIS JoIdu]-uuy 'f
174191 ¢°65¢'F 6°991°1 S LLY 0°58¢2 0°SLT P99 QTR {138 3 0°zy 9°5 - 989 - T°6Z - (110-uoN puv [1Q) 9JuEjeg aprdl "9
£'HLLty £°819°S 0°596°1 ZTI¥I'T B6Z6 BP9y Z°9%Z T°KS peLIl 8°yYD TU60E 9TO¥ B Ig (110) @duepey aped)  *§
DHI{-- ¥°25 - O°IY =~ Z'S¥ - 9°05 - #°Z5 - ¢Sz~ Bl - ¥LZ - 0°6%F - 0°LZ - ¥EL - ¥'B - ("371°2) sizoduy foa2as 110 ‘¥
£°¢6 4°Z6 9" ¢8 9 I8 67ZL 0°8s 61y gLl g0t - 6°Z% [T 6751 8°01 sidodxy 1elol jo y e su sixodxy (10 ¢
£°968°'F L°0L9°S 0°900°Z ¢°981°1 ¥° 086 T LIS 9°19Z 0" vL gyl 8Ll 2°9¢1 0" ¥ 7oy (*q-o’3) sitodxy (10 °2
1°9%2'S L°SOT9 S*'695°Z I°LEP'T P FPE'1 P' 168 9°¥Z9 B'9IF B 6LV 0°HSS 97085  kI0F ¥ 0Lt [10-uoN pue (10 :(°q-0'3) sizedxy resol |
S61 ., vi6l $LBT zL61 161 0L6l 6961 8961 £961 9961 S961 ¥i61 £961

{=iteN 30 suopliiw)
SLE1-T961  SLHIAAYS 40 HINVIVE HILL *SINI0DIV HOLIHS RIZIOULId

. . 8°C F1EvL .



PETROLEUM SECTOR ACCOUNTS:

TABLE 2.9

(™ Million)

1874/75 TO 1979/80
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1974/75  1975/76 1976/77 1977/78 1978/7%  197%/80
A. CONTRIBUTIONS TO GDP
1. 'Gross Proceeds 6,633.1 7,340.3 8,133.0 9,000.1 9,968.8 11,0332
2. Exports 6,458.1 7,120.3  7,913.0  B,065.1 9,003.8 10,633.2
3. Local Proceeds 75.0 220.0 220.0 335.0 365.0 400.0
4. Intermediate Inputs 171.1 191.9 215.8 232.7 7.0 286.9
5.- Indirect Taxes 16.8 7.7 18.7 19.7 0.7 2l.e
6. Value Added 6,445.2  7,130.7 7,898.5 §,747.7 9,676.5 10,724.4
7. GROSS DOMESTIC
PRODUCT (GDP) 14,982.2 17,014.8 19,415.0 22,450.9 26,206.3 30,862.0
8. (6} as & % of GDP 43.Q 41.9 40,7 38.9 36,9 Jie
9. Wages § Salaries-Local 18,3 19.8 22, 6.0 29.8 35.8
10. Wages § Salaries-Abroad 11.4 14.0 14.4 14.8 15.2 15.7
11. Government Revenue d4,346.4 4,804.9 5,328.9 5,694.9 6,528.1 7.251.3
12. Government Inv. Income 1,134.9 1,258.8 1,392.9  1,547.7 1,711.5% 1,927.2
13. Foreign Inv. Income 9335.2 1,033.2 1,140.0 1,264.3 1,391.9 1,510.4
B. BALANCE OF PAYMENTS
14. Exports (f.o.b.) 6,458.1 7,120.3  7,913.0 8,665.1 9,003.8 10,6353.2
15. As % of Total Exports 244 94.2 94.6 94.8 95.0 93.3
l6. Imports (c.i.f.) 45,7 46.6 47.5 45.6 41.¢ 38,2
17. Trade Balance (0il) 6,412.4 7,073.7 T.865.5 5,619.5 9,562.8 10,593,0
18. Trade Balance (Total) 4,581.1 4,501 .4 4,112.3 4,064 L 3,475, 2.692.7
19. Non-Factor Services = 2942 - 36l.6 - 372.5 - 303.0 - 334.5 - 3851
20, Foreign Inv. Income - 933.2 -1,033.2 -1,140.0 -1,264.3 -1,391.9 -1.516.4
21. As a % of Total Imports 41.4 33.8 28.8 24.9 21.0 17.49
22, Current Balance 5,185.0 5,678.9 6,353.0 7,052.2 7,836.49 $,093.5
23. As a \ of 0il Balance 18.0 19.2 17.9 7.9 17.8 17.4
24, As a v of Total Balance 20.4 23.0 25.8 31.1 40,0 56.3
25, Direct Investment 369.3 494.0 497,89 3585.0 369.8 465.1
26. Capital Transfers - - 4413 - 60,7 - 80.0 - E0.0 - °8.0
27. QOverall Balance 5,574.3 5,731.6 6,590.2 7,32%.2 8,146.2 9,050.6
2 (27) as % of Gross
Proceeds 84.0 78.1 81.0 81.4 81 B2.3
29. (27} as % of GDP 37.2 33.7 3.9 32.6 3. 29.4

NOTE: These figures are estimates for the current developrent plan-ﬂéizsam\lafs-lgso.

Source: Federal Government of Nigeria, Third National Development Plan:
(Central Planning Office, Lagos, Nigeria, 1975},

Table 5.16, page 58.

1975-1980,
Table 5.4, page S50 and
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FOOTNOTES .
(to Chapter 2) L

1This figure is an estimate based on the 1962-63 Census. There is
still a major debate over the actual population. The mid-year estimate by
" the Central Planning Office, Lagos, Nigeria, puts it at 78.6 million.

" _

“For a dotailed account. of the growth and progress of the Nigerian
oconomy before the second world war, see Helleiner, G.K., Peasant Agricul-
ture, Government and Economic Growth in Nigeria, (Homewood, Illinois, R.D.
Irwin, 1966}.

3Aboynde, 0., Foundations of an African Economy: A Study of Growth
and Investment in Nigeria, (New York, Praeger, 1966), p. 3.

. 4Okigbo, P.N.C., Nigerian National Accounts: 1850-57, (Enugu,
Federal Ministry of Economic Development, 1961), pp. 6-7.

SIt can be secen from Table 2.1 that the Nigerian Civil War (1967-
70), apart from slowing down the economy, only had devastating effects on
the economy in the first two vears, causing a decline of about I5% in the
GDP between 1966/67 and 1968/69. By 1969/70, the economy had regained 1ts
momentum and GDP rocorded a 33.6% of growth over the 1968/69 level and an
absolute increase of N 174.5 million over the 1966/67 level. A more de-
tailed account of the economic impact of the war and the policies by which
such rapid recovery was achieved is given in Abovade, 0. and A.A. Ayida,
"The War Economy in Perspective', NJESS, Vol. 13, no. 1, 1971, pp. 13-37.

6This seeming anomaly is discussed by both Abovade (1966) p. 118
and Peter B. Clark (1970) p. 44 but can be explained by the high rates
of increase in the prices of capital imports and other components of Gross
Fixed Capital Formation as shown by Peter B. Clark's Table 3.3, p. 435,
See also Table 5A, p. 109 of Abovade's study.

7It is reported that in 1968, these three sectors contributed an
average of 8% of the manufacturing value-added. See Guidelines to the
Third National Development Plan, p. 18 and also Bhambri, R.S., "Second
National Development Plan: A Selective Appraisal', NJESS, Vol. 13, p. 183,

8It should be noted that the decline in the oil-sector's share of
the GDP does not necessarily mean that the level of petroleum activity
will slow down; it only means that as the linkage effects of this dwvnamic
sector spread through the entire economy, the other sectors are expected
to record large increases in their tates of growth.
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 9pickie, R.K., “"Development of Crude Oil Production in Nigeria

.and the Federal Government's Central Measures", paper presented to the

Institute of Petroleum, London, June, 1966 (Mimeo). Cited in Pearson,
S.R., Petroleum and the Nigerian Economy, (Stanford University Press,

Stanford, California, 1970), Chapter 2.

10The success rate is simply the ratio of oil-bearing wells to
total wells drilled irrespective of whether the well contains only gas
deposits or not. A more detailed account of oil exploration and drilling-
activities in Nigeria is given in Schatzl, L.H., Petroleum in Nigeria
(Ibadan, Oxford University Press, 1969), Chapter 1.

11These terms refer to the group of seven oil companies who con-
trol an average of 70% of the western world's oil production, refining
capacity and international tankers tonnage. This group included, in
their order of importance: Standard 0il of New Jersey {(Exxon), The Royal
Dutch/Shell Group, British Petroleum, Gulf 0il éjgggration, Texaco,

Standard 0il of California and the Standard 0il of\New York.

12Usoro, E.J., "The dil Sector", The Quarterly Journal .of Admin-
istration, Vol. 5, No. 3, 1971, p. 168,

13This rapid growth of oil production activity was interrupted by
the civil war especially in 1968 when only 51.9 million barrels were pro- -
duced as compared to 116.5 million barrels in 1967. However, despite the
slow-down in production, exports were kept as high as possible and for
1968 and 1969, more crude was exported than actually produced, the differ-
ence being supplied from stockpiles. .

141: should be noted that natural gas is also produced along with
crude oil in Nigeria at a rate of abhut cubic feet per barrel of oil.
Currently, more than 90% of the gas soproduced is flared as can be seen
from columns 5 and 6 of Appendix Table JI;1. However, a liquefied natural
gas plant is being constructed and shou @;be in operation by 1980.

15Perhaps the best study of the development of petroleum legisla-
tion in Nigeria is given by Schatzl, L.H., Petroleum in Nigeria, op. cit.,
ppP. 77-101. N

16Falegan, S.B., "The Impact of the Crude Petroleum Industry on
Nigeria's Balance of Payments: 1960-1973", Central Bank of Nigeria
Economic and Financial Review, Vol. 11, no. 2, 1973, pp. 7-12.

17See Nigeria's Third National Development Plan: 1975-1980,
(Lagos, Central Planning Office, 1974), p. 30.




CHAPTER 3: THE BASIS FOR MULTI-SECTORAL MULTI-LEVEL = <
PLANNING IN NIGERIA |

3.1 Introduction

The rapid progress of the Nigerian economy since independence has
been impressive in spite pf the numerous political, administrative, finan-
cial and other problems that the country has faced in fﬁe last two decades.
This is especially so considering the fact that coﬁprehgnsivé national
planning is a relatively recent phenomenon in Nigeria.':Although the first
attemp£ at planning was made in 1946, it was not until 1962 that a concerted
effort was made at planning on a national scalé.’ Thus, a legitimate ques-
tion arises'regarding the extent to which planning has contributed to the
rapid progress of the egonomy especially in tﬁe post-independence period.

This chapter reviews the role of planning in the development of the
Nigerian economy and critically assesses the scope, objectives and method-
ology of planning in Nigeria since 196? with.g view to establishing a basis
for multi-sectoral and multi-level planning in the country. In the next
section, a detailed critical evaluation of the Nigerian pianning éxperience
in the post-war period is presented. This is followed by a discussion of
the rationale for the proposed shift to dynamic multi-sectoral planning on
a consistent basis. The third section of tﬁe chapter sets up a framework
for incorporating the inter-temporal planning model into.the existing plan-

ning process and suggests some reforms that would have to be made in order

to adapt the present planning machinery to suit the demands of dynamic multi-

sectoral and multi-level planning.

51
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‘ ‘ .
" 3.2: A Critical Evaluation of the Nigerian Planning Experience

3.2.1: Planning in Nigeria Before 1962 .

Prior to the attainment of independence in 1960, Nigeria had
already been involved with®lanning for fourteen years. The approach-to
planning at th&s stage was essential;y rudimenfary, withAthe resuiting

‘ éians being constantly revised at yoth the national and regional levels.
'In effect, tﬁi;'first phase of the Nigérian planning experiénce which

.

lasted from 1946 to 1962 could be described as the experimental stage of

.« development planning in Nigeria. ‘Despite the haphazard nature of planning

in this period, the country has-since accepted planninguhs a useful frame-
work for eéonomic decision making and for the sxstematic mgnagement\and l
coﬁprehensive development of the ecbnomy. - "
The initial effort at planning in Nigeria resulted from the Célo—
nial Development and Welfare Act of 1940 and the British government's deci-
~sion to make development grants to the colonies in aﬁ attempt to contrib-
ufe directly to the development of the colonial peoples. In pursuit of
this goal, the Colonial Office requested the colonial administrations for
Ten-Year Plans which would serve as the basis for the disbursement of Colo-
nial Development and Welfare grants. Thus, the Colonial Development Board,
consisting mainly of senior colonial officials, was set up in Nigeria in

1944. In 1946, the Ten-Year Plan of Development and Welfare for Nigeria,

1946—561 was launched as a blueprint for action on both a national scale

and on a long-term basis. However, the Ten;Year Plan was highly limited in

scope, consisting only of programmes in the areas of health, education,
water supply and transport and communication as well as other schemes for

the expansion of regular services and provision of physical facilities. 1In
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all, the plan had a cost:estimate of N 106.8 million which was to be dis-
bursgd on the basis of existing departmental budgets. The policies it em-
bodied ;ere aimed at the improvement of the general health and welfare of
the'feople. About 43% of the total financial requirements of the plan”%hs
to be provided by the Colonial Offibé from the Development and Welfare
Funds, 27% was to be from the Nigerian Treasury and tﬁe balénce of 30% was
expected to be procured through external loans.

Unfortunately, the Ten-Year Plan was handicapped from the start
because the Colonial Development Board, faced with the post-war shortage
of high-lgvel'%appower, hgd relied mainly on generalist administrators who

lacked the technicFl expertise to undertake the difficult task of deVelop-'

W

- ment™pdan ing. The Board also failed to take account of Nigerian opinion

in the pl ing process.. Thus, whilst the Board was busy executing the
projects in the plan, the political mood of the country was geared towards
the attainment of political independence and the mass Earticipation that
was so essential for the plan'sfsuccess‘was not forthcoming. A series of
constitutional changes following the Richards Constitution of 1847 and the
formal replécement of the existing provinces by regional governments in
1951 disrupted the plan's framework and rendered it almost obsolete. In
view of these constitutional changés and some unanticipated cost-overruns
as well as substantial shortfalls in the execution of the stipulated proj-
ects, the plan was revised giving rise to the Revised Plan of Development

and Wélfare for Nigeria: 1951—56.2 The revised 1951-56 plan involved the

balance of N’ﬁs'million from the original Ten-Year Plan and, given the rate
of inflation, this figure necessarily involved considerable underspending

and a2 substantial reduction in the scope of the plan: The 1951-56 plan
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retained the same character as its predecessor; it consisted of & series
A 3 . .

of development projects aimed largely at the provision of those social and
economic services that the colonial administration thought was the minimum
necessary for the general improvement of the country.

A general overview of the 1946 and 1951 plans points to one fict -
that the initial attempt at planning in Nigeria failed, although it was a
genuine attempt at comprehensive development planning. This was due in
part to the simplistic approach to planning adopted by the colonial admin-
istrators, the inadequacy of the planning machiner} and the conspicuous
absence of properly defined social and economic objectives in these plans.3
Referring to the Colonial Development and Welfare Program, Aboyade declared:

! "In retrospect, this cannot be properly called a development

plan. It was more a catalogue of little interrelated pro-

posals with ill-defined goals and no coherent statement of

policy. Its execution was half-spirited. Its general

impact on the fundamental problem of underdevelopment was

minimal and unsystematic. The plan was limited to the

public sector, and even here did not cover the whole range

af it

Despite these shortcomings, the organizational quality of the plan-
ning process during both the 1946 and 1951 plans possessed some impressive
characteristics that are similar to the kind of multi-level planning that
is advocated in this study.5 Within an environment of continuous political
change, the plans remained national in scope and were drawn up and executed
under a single government through a process of institutional co-ordination
that is characteristic of multi-level planning. More importantly, the plan-
ners demonstrated a conscious recognition of the shortage of high-level

manpower and attempted to deal with it by manpower budgeting.6 This. attempt

at such an éarly stage in the country's planning history should be appre-
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ciated no matter how inadequate the result of such an effort was.
| Subsequent to the approval of various constitutional changes that
were to come into effect in 1954, the government, recognizing the implied
administrative decentralization and increased responsibilities of the
ity for development in the major sectors of the economy and to make recom-
mendations for practical steps to be taken, including the fiming and the
'éo-ordination of developmental activities".7 By the time the World Bank
Mission completed its §tudy and submitted‘itslreport in 1954, Nigeri#‘had
become a federation and the basis of-sffecti;e political leadership had
shifted to the regions. Recognizing these changes, the mission clearly
delineated the federal and regional components of the planning task and
recommended that a National Economic Council be established to provide an
institutional framework for the co-ordination of the muitiple plans that
were embodied in its rep0r£.8
In March 1955, the Revised 1951-56 Plan was abruptly terminated in
order to alldw the regions to start their own plans from April of that year.
Thus, between 1955 and 1960, Nigeria had five simultaneous development pro-
grammes of varying degrees of sophistication and comprehensiveness and
these were not necessarily in full alignment with each other. There was no
attempt to relate the various plans to one another or to any quantitative-
or qualitative national objectives. As Adedeji put it:
"...the five development programmes of the governments were

far from constituting an integrated, mutually consistent
and co-ordinated development program."9

Basically, none of the constitutional changes introduced at this stage

could have so disrupted the planning mathinery as to make co-ordinated plan-
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ning_impossible. However, the politicai climate engendaréd by the creation
of'regidns inevitably led to intense rivalry among the regibns and this
made co-operative effort difficult. ‘Each government struck off in its own
'independent direction with the World Bank Report serving as the only rally-
ing poiﬁt. Worse still, the Federal éove:nment. lacﬁing virile political
leadership and an articulated set of nationai'objectives, failed to provide
the efféctive co-ordination that was $0 necessary.lo_

One essentially new dimension introduced to Nigerian planning at
this stage was the regional character of the plans. The World Bank Miésion
Report which embodied the plan had structurally delineated the areas of
federal and regioﬁal jurisdiction. Thus, whilst the federal government
planned to spend 56% of its budget on transport and communications, the
regions focussed more on the provision of social services, especially educa-
tion, health and water supply. The progress made in plan formulation and
the success recorded in plan implementation also differed substantially
among the regions, Only the Western region had what could be regard as a
plan; the other regions encountered all sorts of difficulties in plan execu-
tion arising mainly from the shortage of executive capacity and financial
resources. By 1959, it had become obvious that the regional plans were out

of consonance with one other in both their content and timing.l1 The West
F 5

-

Jhad gone beyond the current plan to propose a more sophisticated program

for 1960-1965 whilst the two other regions could only extend their rudimen-
tary plans to 1962, As the folly of inter-regional rivalry became increas-
ingly obvious, all the regions agr§ed to terminate their different regional
élans by March 1962 and thereafter embark on a national planning effort.

Nigeria's planning experience up to 1962 can therefore be sum-
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marily described ‘as experimental with the emphasii\being on the need to
devise a basket of projects_fbr which development funds could be made
available at both the national and regional levnls.' Since projects were
chosen from/{hé basket on the basis of departmenfal budgets, there was no
systematic relationship between the projects that were inplemented and
between those projects and precisely defined objectives. The absence of
explicit national goals in the entire period provideﬁ a lot of scope for
ad-hoccery in the name of flexibility but the consequence of this was that
it became difficult to trace the effects of public expenditure programmes

: . A v
on private economic activity.

3.2.2: The Naiional Planning Effort Since‘1962
(1) The Groundwork for National Economic Planning

In the closing years of the 1950's, the prospect of political
independence in 1960 offered the ¥ederal government greater scpe for the
use of economic policy instrumgnts. At the same time, planning was becom-
ing increasingly popular among several Aftican countries not only as a
framework for the processing of aid programs bun:also as a matter of
national prestige.lé It was very obvious that several of the adminis-
trative, fiscal, economic and institutional bottlén%cks which inter—regional
rivalry had engendered unduly hampered the progress of the economy and the
regions were now more resolute and co-operative in the effort to embark on
comprehensive national planning.

Beginning with 1958; certain changes were introduced into the

.

planning process that were to influence the character and quality of sub-

sequent national economic plans. Since both the regions and the federal
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government shared powers over certain economic matters, th Joint . Planning
Committee (JPC) was established in 1958 as an institution through which the
regional efforts could be channelled into the national planning effort.

The Economic Planning Unit14 was also established as a professional agency
responsible for plan formulation and co-ordination on behalf of the N.E.C.,
which was essentially a political organ of government. Furthermore, sev-
eral studies were undertaken as part of the detailed prep;ration for the

national comprehensive plan that was to be launched in 1962. The JPC had

completed its background study entitled Economic Survey of Nigeris, 195915

and was already reviewing several other studies that had implications for

plan formulation. These included detailed studies of higher education,
staff training and manpower needs; a new set of national income estimates
for 1950;57; a report on'transport co-ordination by the Stanford Research
Institute as well as feasibility studies of several projects in the area
of manufaéturing and hydroelectric energy.l6

‘Despite all these pre-plan arrangements, there was still a major
handicap that had to be overcome if the task of planning was to be accom-
plished. The Federal Ministry of Economic Development which had the full
responsibility for actual economic planning could only rely on the Economic
Planning Unit for the supply of planning expertise. However, the EPU was
inadequately staffed to meet the challenge of national economic plaAning.
In particular, the federal civil service still.relied to a large extent on
generalist administrators and expatriate staff although it was felt that
indigenous expertise would be needed in order to give the plan some
Nigerian content. The official view was, however, different. Although the

federal government had a handful of economists at its disposal and had on
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occasion consulted some others in they universities, subseduent'evenfﬁ
showed the governﬁent's lack of confiden n and failure to.captuie the
patriotic zeal of such indigenous manpoﬁer as was available, if only to
provide them the opﬁortunity to acquire the skill they supposedly yacked.
Instead, the government took the view that indigenous economists were

"incapable of carrying out the responsibility"lj and, taking advantage of

its Technical'Assistance Program, requested a supply of expatriates to
und?rtéke the planning exercise. It is important to note here that this
official laiﬁfof faith in local expertise constituted a major error on the
part of the political leadership, an error which made the planning task
more difficult. |

Among the several expatriate economists that‘constituted the tech-
ﬁical assistance team, Wolfgang Stolper and Lyle Hénsen, both sponsored by
the Ford Foundation, seem to have exerted the greatest influence on the
planning process as well as the final plan document.18 Both of them, how-
evér, came with fairly modest planning backgrounds and from a country (the
U.S.A.) in which planning neither had legiéimate roots nor was accorded
the importance it demanded in the economic process; At the same fime that
Professor Stolper resumed as head of the EPU, Dr. P.S.N. Prasad was seconded-
from the World Bank and he soon became ﬁhe Economic Adviser to the Prime
Minister and the.Chairman of the JPC, the official counterpart of the NEC.

Within this setting, it was inevitable that the JPC and EPU would differ on

several issues concerning the plan. The planning task proved even more

difficult as the EPU had only persuasive power.over the regions whilst the

the JPC, the political rallying point for the'repreéentatives of all the

governments, met only occasionally. However, in spite of the ‘bargaining
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and compromise called for by this uneasy atmosphere, the genoral theoret-
ical views of the pianners in the EPU constituted the basic framework for
the-plan and other decisions relating to it.

Any fair assessment of the Nigerian plaﬁning experience must there-
fore start from the foregoing outline of the environment in which the first
national plan was drawn. It is also agﬁinét this background that the sub-
sequént national plan§ are to be judged if they are to be appreciated as
vast improvements over the first national plan. It should, however, be
noted that even with the return to national economic plﬁnning, the orgahi-
zational coherence ghat characterized planning in Nigeria during the first

ten years of planning was now lost as was the conscious attempt to make

. . . 19
the plan an instrument of integrated economic development,

(ii) Three Comprehensive N%}i nal Plans
In the period since 1962, Nigeria has had three national develop-
ment plans; these have been comprehensive to varying degrees. The first

A
of these was the First National Development Plan, 1962-68-° launched in

1962 but suspended at the outbreak of the Nigerian Civil War (1867-1970).

The Second National Development Plan, 1970—7421 which was basically a

programme for post-war reconstruction, was later extended to 1975; and the

current plan, The Third National Development Plan, 1975-8022 is the most

ambitious of these three plans and it perhaps represents the best attempt
Nigerian planners have made at integrated national economic planning. All
these plans, however, differ in their degree of sophistication as well as

their scope, objectives, planning methodology as well as overall strategy.

Each one of them is examined in turn according to these features and they
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are all critically assessed in the next section.

(a) The First National Development Plan: 1962-68
The major stride towards national economic planning in Nigeria was
taken in 1959 when the National Economic Council declared that:

“...a National Development Plan be prepared for Nigeria that -
the objective of the achievement and maintenance of the

highest possible rate of increase in the standard of living
and the creation of the necessary conditions to this end,
including public support and awareness of both the potentials
that exist and the sacrifices that will be required".23

AV
In essence, this was a confirmation of the need for comprehensive planning

on a national scale and both the JPC and EPU had been set up to provide the
framework for the formulation and co-ordination of the regional plans. It

was with the background of these dircttives and the planning machinery that

. the First Plan was drawn with the EPU as the dominant agency in the planning

machinery.

Given the vague and inadequate definition of the goals the plan was
expected to achieve, the planners' task was necessarily difficult from the .
start as they had to translate the vaguely-defined obsectives into quanti-
fiable goals. Although it was difficult to decipher the extent to which
the standard of living should be increased within such a short span of time
or by what means this was supposed to be accomplished, the planners made a
conscious effort to translate the directives into the following statemeﬁt:

"Within. the six years of the plan, the economy will achieve

and, if possiblk, surpass the average of 4% in the growth

of the GDP."24
Speciffcally, they aimed at: a target saving of about 15% of the GDP by 1975;2

an annual investment of 15% of the GDP during the first plan; the achievement

of increases in the level of employment and improved eaucation and health as

EN
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well as the acceptance of common priorities by all the govermments. The
highest priorities were Qccp;ded to agriculture, iﬁdustry and the training
of high-level nnd‘intérmediato manpower. These in themselves were modest
targets at which specific policy instruments coﬁid be aimed but the plan-
ning environment was not such as to make this step of the planning task an
easy one. ' The ensuing confrontation between the political leaders and the
planners regarding the quantification of the objectives.is.perhaps an
.éxamplo of the misconception on both sides regarding what the planning ex-
ercise was expected to accomplish.

At this particular stage in Nigeria's developmént (only two years
after -independence), the country lacked thé kind of pdlitical leadership
that could guide it towards s national philosophy and a programme of
social reform. Political activity was conceived as 5 means of sharing the
gains of economic growth and the strategiés and compromises implied were
rationalized in terms of economic pragmatism.26 Thus, there Qas apparent
lack of compreheﬁsion of the planning process and its implications onvthe
part of the politicians and, given the non-specification of national
goals in the original NEC directives, the plan was conceived by many of
the politicians as a means of providing social services aﬁd the distribu-
tion of industrial projects.r The planners at the EPU, however, did not
accept this naive definition of pragmatism even though tﬁéy accepted the
need for social reform, if only to change the political climate. In thelr
attempt to avoid ideological quabbles, they placed emphasis on such things
as completeness, consistency, feasibility and economic efficiéﬁi;. Lyle
M. Hansen admits thaf this attempt to follow a planning'process that was

devoid of '"dogma, prejudice, set doctrines and ideological commitment"
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seems to have been carried too far for it forced the plaﬂners to reduce

comprohensive national planning to an almost techn{ﬁal.level of operation
as the plgnnqrs "*deliberately ignored the wider social issues in planning
and ostensibly -followed no theory of dovelopment-or model of planning".27

It seems then that although the political leadership was fully
intent on initiating economic change, it was only‘§i11iﬁg to Yo this to a
limited extent for, in the face of the choice between economic growth and
the continuity of‘powor, they opted for the latter and allowed political
patronagé and the need to satisfy purely political considerations to pre-
vail aver the need for economic growth. The planners, on tke other hand,
by attempting too hard to eliminate political intervention drew & plan
that was resisted and wi&ely.critici:ed~as having failed to cater to the
welfare of Nigerians. Adding the fact that the planning team was largely
expatriate, the plan failed to secure the mass support the NEC had
envisioned in its directives.

Despite these fundamental handicaps to the planning process, as
well as the acute shortage of planning manpower and the complications intro-
duced by the requirement that the plan had to be approvediby bofh the fed-
eral parliament and regional legislatures, the plan was launched in June
1962. Aithough it could hardly be described as the best in the circum-
stances, it was a vast improvement over the.earlier plans in several ways.
It was to a largg‘extent national in character since all the governments.
recognized and accepted common objectives and targets énd a wniform plan-
ning period. The coverage of the plan was also broader than those of ear-
lier plans and, to the extent that all the regions approved them, the

plan's goals were national. However, because the plan itself embodied
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f'our28 other séparate plins seemingly bounﬁ togéthar only by .the iacogni-

tion of cbmmon objectives and targets, it lacked internal consisﬁency and

. . . 2
there was extensive duplication across regions. o

In all, the total planned fixed investment for the six years of the
) R

"plan was N 2,366 million out of which only N 780 million (33%) was to.be

invested in the private sector. The Balance of N 1,586 million was ex-

pected to be invested in public sector projects with Transport, Electricity,

’ Nanufacturing, Trade and Industry, and Educﬁtion dominating the allocation

of funds in that order. It is quite interesting that about 50% of the

total resources required to finance the plan was expected to be derived

_ from foreign sources. However, none of these targets was ever achieved.

In the first two vears of thegplan, the public sector program fell short of
the N 264.4 gillion target, réaching only ¥ 129.2 million in 1962 and only
N 126.8 million in 1963. Even in 1966, the public sector investment was
oniy N 180 million.

An insight into the basic p;oblgms‘of the'plan is best illustrated-
by the policy framework adopted for its exeéutioh and the criteria for pro-
ject selection employed by the planners. Over and above the (seemingly
unrealistic) expectation that the programme would require N 961 million
forg%gn financing through foreign assistance and capital iﬁflows, the plan-
ners expected that inflation énd balance of payments crises could be pre-
vented by the appropriate use of fiscal and mbnetary controls. In addition,
all direct controls were to be avoided; free repatriation of profits and
capital was to be fostered and maintainea and natianalization was thought

to be ''undesirable, umnecessary and absolutely out of consideration under

Lo 30 . . "
any circumstance"™ even though Nigerians were expected t¢ control increas-
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ing proportions'of the economy. Iﬁport-substitution was.implied but not
emphasized as explicit poliéy -~ the various governments ex?reséed inter;
est in industrialization but the plan did not provide any speéific guide-
lines as régards'the goals and methods. As it turned out, the foreign
grants and loans failed to materialize in adequate proportions and, with
the domestic money §upp1y rising faster than wa§ planned, domestic prices
rose at an avera;e‘of 4% per annum during the entire period.

The major controversy over the plgn centered around its criterion
for project selection; Although Stolper di@ not actually agree with every-
thiﬁg in the final plan document, his profitability criterion was the
dominant factor employed in determining the plan's basic charactegisfics.
Recogn{zing that the potential benefits of any project should be assessed
in -the wider contexé of its relation to other projects and giving greater
priority to overall resource allocation for growth rather than sectoral
details, it was decided that economic profifaﬁility should be the over-
riding criterion for project selection. According to Stolper,

“there is no logical inconsistency between insisting on .

economic profitability and using various factor-proportions

criteria. But the criteriomn of economic profitability has

the inestimable advantage of being more general and of

being operational and quantifiable."31
The planners therefore gave more emphasis to investment projects with short

, ) .
payoffs on the basis of a high social rate of discount. For some part,'the

profitability criterion was loyally adhered to but in most cases, only the

interaction effects of external economies were taken into account. In

fact, any extermal economies which the planhers could not clearly perceive

were held to be unlikely to exist and thus ignored32 and there were many

. of thcse'given basic non-linearities and disequilibrium conditions that
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e - make adéqhkte prigiﬁg difficult in a tfpical developing ;ounpry.A !
S ‘The profitability criterion has been criticized because it does not

. S haye,gnx:gbjkctive‘basis for the distribution of indirect benpfits\when
several pr&jeci§;;f$Lintetrﬁlgged. The logic for nq;-taking acéount-of
Fhose structural interdependenc; aSpectsidf‘dynamic pxternai economies
Tested on the thinking that it would cbnstitute double-coumtiné_but itlalso

implied that the approach to project gvaluationrhad become sequehtial; to *

the extent that this procedure is based on marginal adjustments, the proj-
ect composif?bn of the'plan cannot represent the optimum allocatfﬁﬁxzf Te-

sources; especially since market prices for skilled labour and capital were

o _ S
employed instead of general equilibrium prices.33 ‘

Overall, the plan fell below all eipectafions.in terms of what it
was expected to accomplish. Because the philosdphy and the guidelines of
the plan were not made public and because of the unwarranted secrecy that
surrounded its preparation, the public awareness énd support which was’

- <t : @ néeded.for its successful implementation was never really, generated., In

addition, the political leadership failed to give it the full commitment
- . @

it required. It was generally felt that the plan was, from the beginning,

. , conceived as an inevitable compromise between whilf was desired and what

was possible‘34 and the ]iaﬂners strongly resented the extent to which the
. B N . _
. <’ ‘ government had tried to execute the "bargaining ﬁlan“ as if it was a real-
. K ' . N E . 1]
istic plan. .

By 1965, it had become clear that the-paénning\effort had been ‘

frustrated and thé-plan itself was off-target. With the outburst of

- ¢

political crises in the coumtry, ‘the inflow of foreign investmqgt slowed
. " b !

o

déwn and the plan's excessive reliance on foreign sources of funds became a
“‘ + ° ‘ + * \ . . -
‘_0 - . - o e

\
-

]
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.problem. As a result of the inadequate inflow of foreign capital and“the

67.

cumulative deterioration of the political situation in the country, the
> _

economy began to lose its -momentum as the rate of growth declined from the .

5.7% recorded in 1962/63 to only 3.8% in 1964/65. In the last two years

" of the plan, Nigeria was involved in a civil war. Dﬁring this time, prob-

lems, of national unity had priority over economic expediency and the plan

was »reduced to a series of annual Capital Budgeté which served as the main

.instrument of control and resource allocation for the war-time economy. N

In essence, the plan was terminated in 1966.

L(b) &he Second National Development Plan: .1970-74
~ Towards the end of.the Nigerian civil war,‘the Nigerian government
decided to devise a policy framework for the reactivation and reconsttuc-
tion of war-affected areas as well as the development of the rest of the

economy as soon as the war ended. The Second National Development Plan,

1870-74 (SNDP) was the product of this endeavour and it was aptly sub-
titled "A Programme of Post-War-Reconstruction and'Develoﬁmen£". The
foundations for the planning effort weré laid at the "Ibadan Conference'
(Maxrch 24-29; 1969) which was jdintly organized by the Federal Ministry of
Economic Development and the Nigerian Institute for Social and Economic

Research to enhance cooperative effort in planning among the twelve states,
35

some of which were planning for the first time. In addition to regular
meetings of the Conference of Planners in preparation for the planning
exercise, the already defunct Joint Planning Committee was replaced by the

Joint Planning Board (JPB) which was made up of senior officials of vdrious

economic.agencies and institutions as well as state representatives .and

LY
-
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’ their‘advisers. Specifically, the JPB was established to " (i) harmonize

and co-ordinate economic policies and development Z:tivities of the Fed-

eral and State governments and .their. agencies, e 1) examine in detail

all aspects of economic planning and make recommendations through appro-

priate authorities to the Supreme Military Council"36 which is now at the
head of the planning machinery. These changes indicate that, having
learnt from its past planning experience, Nigeria now recognized the possi-
bility of using planning as a deliberate weapon of social change and was
embarking on a planning effort to realize this goal.

The basic philosophy behind the Second Plan went beyond rehabili-
tation to include the need to lay adequate foundations for a seif-reliant
economy as indicated by the following statement:

"The basic objective of planning in Nigeria is not merely

- to accelerate the rate of economic growth and the rate at

which the level of the population can-be raised; it is also

to give her an increasing measure of control over her own

destiny...Nigeria should be in a position to generate from

a diversified economy, sufficient income and savings of its

own to finance a steady rate of growth with no more depend-

ence on external sources of capital or manpower than is usual

to obtain through the natural incentives of international
commerce, 37

Although it was questionable whether these objectives could be achieved
within a single planning period, the civil war had éhown that the economy
was dynamically resilient and could thus be made to ggnérate its own
momentum by the use of appropriate policies.

In following with the objective of internal dependence; the Second

Plan was drawn up entirely by Nigerian planners although there was no defi-

‘nite approach to the planning exercise. The indication is that the Second

Plan was drawn up fromesubmissions of the various ministries and extra-
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ministerial departments in reéponse to‘requesés by tﬁe various economic
planning agencies in the federation in the same fhshion as fhe almost tradi-
tional project—ﬁasket approaéh to plannihg. However, the plan was different
from the earlier ylﬁns in' two ways: (a) it was eipected to be a cafalytic
agent for structural and-social change in the ecﬁnomy and (b) it was largely
financed from internal sources. In particular, the plan tried to con-
scidusly integrate the private sector into the plagning process and, in
contrast to the 50% external funding envisaged during the First Plan, only
20% of the.Second Pian was to be financed from foreign sources.

Convinced that “economic progress would.be faster if a nation is
motivated in its economic activity by a common social purpose", that "na-
tional planning shouid be aimed at the transformation of the whole soéiety"
and that "a set of national objectives must deal simultaneously with the
community's standard as well as quality of life",sg the planners decided

that the five principal national objectives’ would be to establish Nigeria

39
as:

{a) a uﬁited, strong and self-reliant nation,

(b} a great and dynamic éqonomy,

(¢) a just and eé&litarian society,

(d} a land 6f bright and full 0p§ortunities for all citizens,
and (e} free and democratic society. .
Admittedly, these were "ant to infuse a sense of national purpose into
economic and planning matters and were not expected to be .achieved within
a single planning period.40 However, the stated objectives were not opera-

tional magnitudeslfrom which the planning exercise could begin. In ’

terms of quantifiable magnitudes, the Second Plan aimed at: a 6.6% average

¢
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aﬁhua} grbwth rate of “the GDP during_the plén and higher rates thereéfter; #
;n increase in the Groés'Fixed Capital Formation to about 20% during the

plan period; a substantisl reduction in the rate of inflation to 1.5% per
annum or less; reauct;on in éersonald§nd reéional disparities in income
distribution; reduction in'umempioymeht; reduced dependence of the N%gerian‘
economy on foreigh markets for traditional exports and on foreigﬁ capital

and increased participation of Nigerians in the ownership hpd control of

‘hon-indigenous enterprises. Furthermore, priority was to be givén to

agriculture, industry, E;ansportation and manpower development and the gen-
eral strategy of the plan was to encourage agricultural divgrsification
» L

without reducing export crop production and to increase the pace of import-
ﬁubstitution by shifting to intermediate and capital goods production.

In all, the Second Plan aimed at an effective capital programme of
N 3.192 billion with the public'sector investing ¥ 1.56 billion while the
private sector was expected to invest ¥ 1.632 billion. This 49:51 ratio of
public to private investment represented a remarkable change in the emphasis
given to the privite sector and the plan performance indicates that the
private sector successfully capitalized on this breakthrough; actual plan
results show a 41.6:58.4 ratio. The plan also anticipated a post-war de-
cling in Gross Fixed Capital Formation from 18.4% of the GDP in 1970/71 to ..
16.8% in 1973/74. Most of thése magnitudes were, however, exceeded duriﬂé
the planning period: instead of the anticipated decline in the ratio of the
GFCF to thé GDP, there wa; an increase from only 14.8% in 1970/71 to 19.6% |
in. 1973/74 whilst the Building and Construction compohent of the GFCF
increased from 53% to 67% betﬁeen 1970/71 and 1973/74 as a result of post-

war reconstruction.
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For the first time, the plaﬁ enunciated a set of éeneral ??licy
measures as'an important complement tﬁ the,var;ous investment programmes
embodied in thq plan. It was expected that public policy could be dirécted
at ensuring the maximum flow of internal resources for financing the plan
and guaranteeing certain minimum. consumption requireméhts. In addition,
economic and price stébility was to be maintained within reasqnabie limits;
inequalitieg in wealth, income and consumption standards were to be mini-‘
mized if only to reflect a senﬁe of social justice and ensure distributional
equity and sectoral credit guidelines ﬁere established as a means for com-
bating inflationary levels in various sectors as well as optimiziﬁg the.
growth ratés in the different sectors of the economy. However, the plan
still did not go far enough asﬁ%o indicate the specific.dimensions of
policy or the instruments by which the stated cbjectives were to be accom-
plished. For example, the problem of balanced regiﬁnal development was
oqu mentioned as one of the goals, but there were no policy prescriptions
in the plan or anticipated changes in the revenue allgcation formﬁlg to
reflect this goal. 1In some other cases either the plan failgd to specify
the set of éolicy tools available for the pursuit of a goal (e.g. impqrt
substitution) or several mutually inconsistent goals were‘embodied in the
plan. This is exemplified by the wages and salaries revision that took

- place without a corresponding increase in the economy's output, thus defeat-

e attempt to combat inflationary pressures.41

The basic strategy adopted for the planning exercise derived from
~ the.need to ensure that "all investment decision units in the economy oper-

te on the same wavelength and within the same framework of expecta_tions"42

1

with special reference to the stated national objectives. Thus, it was
/
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decided that in order to achieve the overall growth path prescribed for the
whole ecoriomy and keep in conformity with the five principal national ob-
jectives, project selection would be based on the net social'cost-benefit_
approach which pays'particular attention to relative investment yields.-
Accofﬁingly,leight criteria were used in identifying and selecting the
various investment‘programmes in the plan.43 As a result, there was a

drastic change in the sectoral allocation of investment prbgrammes in the

"plan. Greater emphaéis was given to edonomic activities and social over-

head capital with substantial reductions in the shares of the total public
investment programme taken up by geheral administration and financial obli-
gations in the belief that expansion of directly productive activities and
investment in human capital contributed more to raﬁid onomic development.
|

However, there was a substantial difference between the\plann;d and actual
capitai programmes as will be shown in a later section.

Perhaps the ﬁajor error on the part of the planners lay in the pro-
cedure by which the candidate  investment projects were assembled. Since
these were compiled from the submissions of the various ministries and

other agencies in the country and such submissions were not guided by prin-

ciples similar to the social cost-benefit approach, the project-selection

scheme was necessarily sub-optimal and so was the resulting investment pro-

gramme. Since the procedure for project-selection neither started from
below nor above, the sectoral programines that emerged from this exercise

were often not- addressed to any coherent set of well-defined goals. The

.Guidelines to the Third National Development Plan admits this error, stat-

. -
ing that the sectoral programmes in the previous plans were at best "ex-

post rationalizations of the project-mix as submitted by the executing

r
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ageﬁcies“.44 This explains why it has been a.éonstant feature of Nigerian
plans that s{ated goals are often not reflected by the development projects.

Although a sociﬁl cost-benefit criterion was established for the -
plan, priorities were to be accorded to projécts that also maximized the
domestic value-added and possesseéd the greatest output and emplbymént po-
tential within the shortest gestation period.45 It is not impossible to
imagine a successful coupling of these two levels of objective§ since they
‘are not inherently conflicting. However,"this was not successfully done
in the planning exercise and it seems the planners found a way of main-
taining the same double standards in the ﬁlanhing process. For example,
whilst the aggregate public investment programme was distributed according
to the stated priorities, the output projec%ions did not seem to bear any
reasonable relatioﬁship to the sectoral priorities or overall goals. Thus,
the growth centers of the economy (0il and manufacturing) were given less
attention in planning than their role as prime-movers in the economy
demanded, It is our view that these shortcomings are due mainly to the
absente of a consistent planning framéwork or explicit planniqg model in
the Nigerian planning process. This would be further discuésed in the
section on the rationale for mulfi-sector, multi-levellplanhing.

Even if we were to accept the claim that the plan was drawn in a
hurry and at a time when the future course of‘the economy was difficult to
predict, it is difficult to think that the planners were not too ambitious
in the major aséumptions'behind the plan. ‘For one thing, four years is too
short a period with;n whipﬁ one could expect to reverse the main socio-
economié frustrations the economy had undérgone in the 1960's. Secondly,

the plan was not really a'comprehensive plan in that it left wide gaps
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. between national goals and priorities and detailed'public-sector projects

on the one hand while it failed to estabhsh firm guidelines for the )unage-

ment and control of the prlvate sector on the other.46 In terms of its ex-

ecution, the plan document was released eight months late and funds were not

made available until after the first year. The extent to which planning

could even be used to effect the five national object1ves in the short run

remains questionable since they are not redUC1ble to manageable magn1tudes

and planning is neither necessary nor sufficient for their accomplishment.
Perhaps the greatest problem during thé plan period was the lack of

planning discipline on the part of the government and its executing agen-

.

cies. The original nominal investment ﬁfogramme'was revised upwards in the

wake of the oil booﬁ_and high cost-overruns resultiﬁg from inflation.

There was considerable expansion in the scope of existing pfojects, new

projects were infroduced while some other were revised and redesigned.

This led to an increase in the total capital programme from N 3.195 billion

to ¥ 5.31 billion although the fulfillment rate in the public sector re-

mained at only 67%, implying that there were major distortions to the plan-

ned proportions taken by the various sectors in the investment programme.

‘Actual public capital expenditure in the economic sectors reached only 49.2%

(compared to 52.7% in the plan) as a result of relatively poor performance
in agriculture, commerce and fingnce. Overall, the S;cond Plan exceeded
most of its targets especially in the basic economic’ indicators but much of
this was due to the umplanned inflow ?f oil funds which substantially con-

tributed to plan distortion as a result of inadequate management.

{(c) The Third National Development Plan: 1975-1980

In accordance with ndrmal_planning practice, the efforts to draw up
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the Third National Development Plan started long before the Second National.

\
Y

Plan period expired. The subsequent extension of the Second Plan pefiod to
‘cover 1974/75 also gave the planners adequate time to make a more serious

| effort at devélopment planning and it should be admitted that the Third
National Plan is of substantially better quality than the earlier plans;

In August 1973, the government issued the Guidelines to the Third National

~ Plan to all official agencies aﬁd, through the Central Planning Office, it
encouraged tﬁe widest consultations with all the relevant economic insti-
tutions in the country.. In addition to instituting regular conferences of
the Commissioners responsible for economic development and revitalizing the
Joint Planning Board, the government set up the Nat?gnal Economic Advisory
Council in 1972 to ensure that the interests of tﬂéyprivatQJSector w;}e
fully taken into account in the Third Plan. o ‘ﬁf'

Recognizing that the planning task had become too gechﬁical to be
left to generalist administrators, the Economic Planning ﬁnit was replaced
in 1972 by the Central Planning Office, CPO. The CPO is a fully profes-
sional planning agency of the ministry of Economic Development and was
responsible for drawiﬁg the Third National Development Plan, 1975-80. The
CPO started the planning exercise by organizing an intensive course in plan
fbrmu;ation for all planners in the country. The usefulness of this course
which was jointly given by the Plannihg Studies érogfhmme of tpe University
of Ibadan and the World Bank Development Institﬁte was borne out %y the
improved quality of the'Thiré Plan over earlier plans. The planners also

~indulged in extensive consultations with sector-specialists who had been

Tecruited to study the strategic sectors of the economy (mainly agricul-

ture, industry, education, health and transportation) and to assist the
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federal and state officials in articulating projects for inclusion in the

plan. These efforts bear testimony to the conviction of the Nigerian gov-
ernment, that planning could be used to put Nigeria on the path to self-

sustaining growth.

The result of all these efforts, The Third National Development

- Plan, 1975-1980, has been dubbed "A Mcnument to Progress' and is undoubt-

edly the most ambitious development effort ever attempted in Nigeria. Its
capital programme of N 30 billion, Nhichkis several times the size of all
the previous plans put together, represents a conscious attempt to use the
massive inflow of 0il funds to secure a radical transformation of the
Nigerian economy. It was the first Nigerian plan drawn up wifhin the
framework of @ system of national accounts and such effort was put into its
formulation that évery project has both detailéd physical targets and ap-
proved financial allocétions, combined within the attempt to relate the |
sectoral programmes and projects to carefully §rticu1ated economic goals,
The plan was drawn by a professional planning agency - the CPQ - and, con-
sidering the emphasis given by the planners to these factors that directly
affect the welfare of the average Nigerian, its full implementation should
lead to an appreciable increase in the general standard of living. 2
The five principal national objectives identified in the Second
Plan were retained as the broad objectives of the Third Plan but an
attempt was made to transcribe these into short-term dbjectives which are
operationﬁlly meaningful., These include an attempt to raise the GﬁP
growth to an annual average rate of 9.0% which, given the 2.5% p8pulation

growth rate, should enable the per capita income to double by 1990 and put



e ——— [—

Nigeria among the class of developed countries by the and of the century.
_The planngd increase in constant cost GDP from N'15.448 biiiion‘in 1975/76
to N'22é§92 billion in 1979/80 was also expected to become more evenly
distributed in both the interpersoﬁal and spatial sense. The plan also
‘;imed at an increase in the supply of high-level manpower while reducing
wnemployment among the semi-skilled and unskilled labour categories. In
addition, the plan aimed at increaseh'diversification of the economy in
order to Fnsﬁre balanced development as well as conscious indigenisation
of both the ownership and control of economic activity in Nigeria. Further-
more, the plan outlined the means by which fiscal and monetary policies can
be combined with an incomes policy in pdrsuing the goals of price stability,
social equity and economic growth and development. Most of the objbcti;es
and policies were supposed to make the economy'sufficiently broad-based to
absorb the shocks of potential fluctuations in economic activity as
Nigeria's oil reserves begin to dwindle in the future, It was therefore
necessary to utilize the surplus of investible oil funds to fncrease the
economy‘s human and physical productive capacitf and create‘the necessar}
infrastructure for‘a self-reliant economy. -

Although the capital programme was divided among fowur major head-
. ings -- economic, social, administration .and fegionél development -- the
plaﬁhgrs adopted a macroeconomic ‘model depicting the proximate functioning
of tﬁe.national économy for the basic projections of sectoral levels of
economic aftivity. The plan states in part:

"_..Given the qualitativé and quantitative inadequacy or

even the complete absence of relevant data, an eclectic

approach has been adopted in projecting macroeconomic

variables for the Third Plan period. Econometric tech- :
niques have been judiciously employed to determine
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qualitatlve relationships where available data are
- suffic1ent1y reliable."47

It appears then that the planning process was finally désignqd for the
deliberate‘pursuit of intelligent planning. Honever, one-period econo-
.metric forecasts are at best only an imperfect substitute. fbr the type of
long-period multi-sectoral, multi- level approach to planning envisaged in
this study.

At the sectoral level, projécted growth rates were based on histor-
ical growth t;ends, estimates of the sector's potential and actual produc-
tive capacity and an essessment of the structural impacfs of the sectofﬁl
programmes and on the overall economy. The projecfed public investmeﬁt
programme of N 30 billion was divided 2? between the public and private . ﬁ
sectors in a 2:1 ratio with the largest expenditure going to the transpor-:
tation and manufacturing gectors which fully aicoumt for 20% of the total
p@blic capita) expenditure: Two other sectors (Education and Power)}, in
addition to fthe aforementioned two, were identified‘as the major sectors
from Hhich%the economy's growth moment;m would be generated during the plan
period. H;fh the implied concentration of the public sector investment-
programme in these sectors, they were expected to grow at an average rate
of 20% per annum with building.and consfruction continuing its dominance
of the gross fixed caﬁital formation.

Overall, thg{Third Plan ig of substantially better quality than the
earlier plansv Jiﬁﬁrt fromrth; coﬁsultative approach adopted in its fprﬁula-
tion and the considerable expansion of the planning machinery, the implemen-
tation procedure was streaﬁlined tb get rid of undue delays in fhe implémcnf

tation of projects. To effect the efficient disbursement of funds, the

<
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system of revenue allocation was redesigned thus making'sore thatﬁalLasho i oo

T " +

states have adequate funds to implement their;prng:ammesq PR ddit{bn,

afs ..h"‘—l‘. L

the ‘plan expressed a definxte commltment to puan d15c1p11ne and prescrlbed

N

sanctions for dealing with agencies found guilty of plan distortion.

— N

The Third Plan is, however, not withqut 1ts shortcomings especially

m«["ﬂ‘ Jnrig E
the s assumptlons underlylng “the mnxor macroeconomlc ‘projections

"\ __,-—.-.-..s.t-

nd plan targets the validity of it theoretlcal and methodologlcal frame-

" work and its apparent over-ambition and excessive optimism. Following the

OPEC prica-hikes of'1973 and the subsequent massive inflok\of petro-dollors

into the bountry, the planners proceeded on the assumption that the’1974

oil productxon level of 2.4 million barrels per day could be maintained and
passibly increased to 3.0 million,befrels per day in 1980i 1% was the

oasis of ;11 projections regarding the sources of finance for the plan as ' =
well as the expected growth rates of the GDP. HOWevef, the planners seem

[

to have discounted the need for a detailed model of the oil sector within
the world oil market dominated by OPEC. 48 In particular,'there was nd

specification of the world 011 supply and demand balances .behind the plan
or the time- proflle of OPEC" allocat1ons to Nigeria throughout the period.
The realism of the assumpt1on that Nigeria's oil-production will 1ncreaee
continuously despite the drive.;owar&s'lower oil;imports.in the conioming
nations is questionable.49 As it'thrned out, only.a few months after the

Plan was launched there was a global excess supply of oil in 1975.as’a

result of the world-wide recession and vigorous energy -economizing strat-

“a

egies in OPEC's major markets in the Western world. As a result of OPEC-

L]

ordered cutbackg, Nigeria's o}l production dropped drastically to an-ayerage
. . T

of 1.5 million barrels per day in 1975 leading to a M 1.82 billioh short: "), |

>

'4:-‘:"""""" ..,’.-._..u-‘, L ‘,
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fall in the expected contrlbutlon of the 011 sector to the GDP This in
turn led to substantial revisions of major plan estlmates and it is not

impo sible that the plan was thrown off its balance by the distortions

that thegse revisions imply.

Ay pointed out earlier, one major crédit of the Third Plan is that
it expressed a definite commitment to plan discipline. However, the record
of plan execution in the first year §eeﬁs to convey a eontrary impression.
The planners had'assume that, with a .combination of the fiscel, ﬁonetary
and other anti-inflationary policy measuree embodied in the plan,einflation’
could be kept within reasonable proportions (an average of 9.0%) througheut
the plan.’ However, they overlooked the policy conflict implicit in promot-
ing import liberalization at the‘same-time that wages and salaries are. -
revised upwards. With the payment of Udoji Awards,so domestic money supply
was substantially expanded ené, with no corresponding increase in domestic
production plus explicit import liberalization (and the ports congestien
that followed), it was inevitable that inflationary pressures in the eeon—
omy could not be contained. In the first year of the plan, the rate of
inflation (based on the GDP deflater) was 6.6% compared to 5.4% expected in
the plan. Actually, the urban consumer price iﬁdex had increased 34.1% in
1975 and detailed breakdown of this composite index reveals that fuel and
light, food, drinks and other purchases rose respectively by 50.8%, 42.1%,
40.1% and 37.7%.°! N,

. Admittedly, the Thﬂrd Plan's quality was greatly enhanced by the
.econometrlc basis of its major prOJectlons as well as its overall picture

of how the economy functlons However, this view can at best only reveal



éhe'agéregiﬁe characteristics of the economy but not enough detail for
‘adequate pl#hning. Since the structure of the said econometric model is
not published, it is impossible to know how much flexibility and insight -
it actually permits in the _planning process, espécially in the face of
shortfalls in major plan targets and distortions of plan proportlons Tﬁe
s1ngle-per10d input- output or even a static 11near programmlng approach
1nvolv1ng all the sectors of the economy is definitely preferable to the

econometrxc approach on account of the flexlblllty it permits in plan revi-
;1on and thq insight it provides in evaluating the impact of plan distor-
tions.52 To the extént that an econometric (forecasting) model cannot be
made to explicitly incérpordte the basic objectives espoused by the plan-'
~ners, the planning framework can be said fo bg completely devoid of an
optimality criterion beyond those employed in ﬁ;oject selection. To this
“extent, the Third ﬁlan‘s framéwork can be said tolhave only provided an
educated guide to the proje;t-basket approach to planning and, creditably,
at both the sectoral and aggregate levels for the first time. In séme
sense, therefore, the Third Plan's shift to the use of quantitative plan-
ning techniques represents an obvious improvement in Nigerian planning but

its framework still failed to provide a means for incorporating the basic

objectives and priorities into the planning process.

{(iii) A Critical Assessment of the Planning Strategy Since 196253

Overall, Nigeria's planning experience has been characterized by
the steady evolution of the planning framework and a noticeable improve-
ment in planning expertise throughout the entire period. However, there

still exist certain procedures in the Nigerian planning process that have
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unduly limited the return to the effort devoted to conscious planning in

' terms of plan fulfilment. ' Perhaps the most strikinglgbservation is that,

in the atmosphere of cqnstitutiqpal chanées_and pplitical‘evolution of -
Nigeria as a ig\ified entity, the. nice. attribute of intqgrafeq planning
which was the major virtue of the Ten-Year Plan (1946-56) have become con-
§picuously absent in Nigerian planniné since independence. This has in \

turn given rise to other characteristics which are now almost entrenched in

" the planning process.

It is now aimogt characteristic of Niggrian plans that their philo-
sophical basis derives only from high-soﬁndihg prociaﬁations of the iong—
term aspirations of the society which may or may not be relateﬁ to the
plan ifself. Both the First Plan and the Second Plan and, to a lesser ex-
tent,.the Third.Plan, were chﬁracterized by only broadly defined national
objectives and priorities which were not easily reducible to operational
magnitudes: Although the Third Plaﬁ has somcyhat overcomé-this problem
by outlining a list of shont-term objectives, the e*istence of a super-set
of objgctives ghich cannot necessarily be accomplished by economic planning.
exposes the planning.process,to political intervention. Generally, since
the broad objecti;es are not redﬁEiBle to quantifiable criteria which can
be used in evaluating proposals eménating from the different states and
economic agencies, the result has been taken up by unnecessary cdmpromise
of plan priorities and targets, and wide gaps between stated goals and
prioritie§ and the composition of the investment programme that is actually

implemented.

The major factor which has-accounted for the unsteady course charted
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.between plan launching and plan implementation is the one-level approach

to planning adopted in all the Plans to date. Starting erm the original
fen—Year Plan in which projects were only drawn up torsa§k requests for
colonial welfare and development plgns, Nigerian planning has consistently
and faithfully adhered to the projecé-baskof ;pproa;h to planning; wi?hdut
any appreciable gﬁidance from or relationship to macroeconomic aggregates.
As this proceddfe only required a_criterion for selecting projects for
inclusion in the plan, Nigerian planning has been carried out largely with-
out an explicit ppael or framework for evaluating the overall impact of
projects so selected or those executed. Only the Third Plan considerqd
this necessary and even then, the pfocedure of planning by econometric pro-
jections, as it was done in its formulation, remains questionable. This
lack of an explicit planning framework has further mage it difficult to
trace.the economic effects of various plan revisions.

Considering ;he implications of these shortcomings, it appears that
the solution lies not only in the incorporation of a multi-sectoral model
into the planning process but also in establishing a multi:level planniﬁg
framewbrk for Nigeria with adequage dual-directional flowé of information
and proposals from the national, fhrough the.sectoral to the project level
and vice-versa. With this type of framework, it would become obvious that
debates over project selection criteria, which constitutes the major dis-
tinction between the First Plaﬁ and the later plgﬁs, should remain dt
the rudimentary stages of the: planning exercise and should not be the ﬁajor-

.

preoccupation of Nigerian planning.s4 Instead, greéter attention should be, .
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given to tha harmonious co-ordination of federal and state plans in an
_attempt to daviso a system whoreby the sectoral and project charactoristics
of tho plan can be made to transcend political boundarios To this extent,
‘ the Third Plan s idoa of offering intensive courses for planners should be
- continued- and so should the policy of consultation‘with prOJoct spociallsts
in the process of. plan formulation. |

Another major problom in tho three post- 1ndopondonco plans has been
the apparent lack of plan discipline and the various lags in the implemen-
tation proéoss. The record on these two counts as can be seen in Table 2.1
.has.not been very imtrossive. The Fitst ﬁlaﬁ period saw substantial short-
fallo in the implementation of econooic and social overhead projoots in
terms of both their percentage shares and percentage deviations from the
planhod targets. Boto,of these Sectoro were each underfulfilled by more
than 30%, ieaﬁing them with only 70-75% of the actual implemented programme
instead of the over 90% they were expected to take in the entiro investment
progrommo. At the same time, the capital expenditures for administrative
and finance copital outlays exceeded. their plan limits by more than 100%,
leading to substantial increases in thoir shares of the total io;estmont
programme. The Second Plan seems to have been generally underfulfilled in
all the sectors but the consolat;on here lles in the systematlc nature of
the underfulfilment. Although the shortfall in plan implementation was
about 25-30% in ail the four sectors, the proportionai'Eomposition‘of the

gctual investment programme bears close similarity to the planned propor-

tions. However, the distortion implied by the 30.7% shortfall in the total
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investment programme cannot be ove;lookod, especially sinée both of tﬁese '\
_plans had no framewéfk for assessing the economic effects of these éistor-
tions. ‘It is yet too early to report figures for the Third Plan but if the
reported actual capital expenditures for the first Year are any gu?de, we
cannot expect any improvement in plan performance. The published figures
for 1975-76 indicate that instead of-the plan proportions of 70:03%ft5
‘économic Activities, 11.31% to Social-Services, 8.18%-to Regional Develop-
ment and 10.48% to General Administration, the actual'proportions were
62.71%, 20.93%, 10.23% and 6.13% respectively, which still shows substan-
tiallunderfulfillment in the directly productive sectors even if we ignore .
the shortfalls implied by dollar-values of these capital expenditures.55
Although this relatively poor performance in plan implementation
can be directly blamed on the inadequate financial procedures that still
pefvade the administration, some of it is also due to the indecision in plan
execution engendered by the limited commitment to planning by the.military
leadership. For example, among the industries listed in the Second National
Development Plan as possessing the greatest potential for forward and back-
ward linkages witﬁ the rest of the economy (especially the Iron and Steel
Complex, the Petro-Chemical Complex, the Nitrogeneous Fertilizer Project and
the Liquefied Petroleum Gas Plant), many were still only in the feasibility
study stage of implementa&ion at.the end of the Second Plan and s£i11 have
not shown any notable progress in the Third Plan. Many of these projects
have been bogged down by political haggling over their precise locations,

What these problems point to is the fact that the present planning frame-

work is easily susceptible to factors that are often extraneous to planning.

S
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3.3 The Rationale for Multi-Sectoral Inter~Temporal.Planning in Nigeria
‘ One.major leséon that could be learned from the Nigerian experienca.

is that it is illuéory to equate grandiose propoégls of national goals and
aspirations (without en adequate analytical framework for pursuing such
goals] to economic planning, no matter how sophisticated the planning
machinery is. 1In the previous section, we  discussed the serigus conse-
quences implied by tpe absence of an analytical frnmework’}ﬁ the Nigerian
planning system. It éhohld be emphasized agﬁin that the 6rientation of
planning in Nigerié sh;uld be changed from the b}djeétAbasket approach and
its excessive concern over projeét-sélection ‘Criteria to tﬁe need to devise

. a model that is capable of providing ﬁs insightg into the étructﬂral rela-
tions in the economy, thus eﬁﬂbling us to -appreciate and better understand
the dimensions and implicati;ns of current plan decisions fgr the economf

‘ in both the short-run and in the long-run. |

Admittedly, there is evidence that the planning machinery has al-

ways appreciated the general equilibrium natu*e of planning as well as the
need for an iterative macroeconomic framework to serve as the'analytical
guide to the planning prpcess.56 However, no effort has so far been made
to develop such a framework. This study is an attempt not only to fill
this gap but also to develop a framework for multitgbctbral inter-temporal
plannigg on a consistent basis., The rest of this section is'therefore
devoted to establishing the rationale for the proposed shift to multi-
sectoral planning and how this could be incorporated into the present plan-

ning machinery.
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‘nobis type have been employcd in plan

a7

‘The essence of econéhic planning lies in the belief that an economy-
could be made to grow faster and‘utilise its factor endowménts and other
reso;fces more efficientlf-by the hse of a prodetermined'set'of policy-
1nstrum;nts. But the growth process itself is inherently dynamic and, over
the planning horizon, those structural changes the economy undergoes must

be understood if the economy is to be kept on its predetqrmined P Plan-

ners have often relied on the'analytical model undeflying their planning
exercise for this fundamental aspect of the planning task. However, the
extent to which a model can be expected to highlight these changes depends

on’ the amount of detail embodied in the series of structyral relations

At the most rudimentary level, a gregat1ve models of the Mahala-
ng but the restrictive nature of the
assumptions underlylnglsuch mode ave rendered them of limited value for
plﬁnhing. Recently, the emergence-of high-speed comgggntion equipment has
fostered the co;:EEgction of large-scale planning models that are so de-
tailcq that numerou;\kectdrs of the economy can be modelled simultaneously,
Typically, such models seehito optimize the state of the economy, subject
to the limitations imposed by the scarcity of resources, the techniques of
production as well as the patterns of qtructural relations within the
ent:re system. -“The nature of this problem (involving optimisation of an
objective subject to constraints) as well as the ihherently logical process
involved in reconeiling the structural limitations in the various sectors
of the economy has made mathematical programming an indispensable tool in

economic planning. \,
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Nigerian planning has, howeVor,'ramaineJ nn a completely dlfforen;_
level, regarding the problem posed.by planning and the technique adopted
for its solution. Since the approach to planning has emphasized the need:
to secure a ba;kot.of projects for executfon, the overriding problem has
involved the choice of an appropriate project-selection criterion, which
at'neét is only a partialﬁnqui¥ibrium approach to planning. Whether it
uses Stolper's profitability criterion as in the First Plan or the Social-
Cost-Benefit criterion of the Second and fhirﬁ Plans, the microeconomic '
approach to planning by project selection nécéssarily ignores the various
dynamic external economies engendered by the simultaneous execution of vari-
ous projects in the actual context of pldnning. Althougn it is truo‘that
project evaiuation crite;in arn sufficiently detailed to take acconnt of
all the costs and benefits associated with specific projects, the approach
is necessarily sub-optimal since it'lacks a frumewnnk for énsuring'thnt the
optimal plan for each sector is compatible with those of the other sectors

n ihe economy. This can only be done within the framework of a multi-

sectoral programming model of the economy.

.

Basically, the computational algorithm involved in a mathematical
programming model proceeds by evaluating eanh activity in the economy for
its efficiency or prof1tab1l1t), secking the opnlmal-solut1on by a search
procedufe that ensures that all the costs and benefits of every project
are dynamically and simultaneously considered. Since this process prices
all activities entering the solution basis, the output of the programming
model is a set of optimal activity levels as well as shadow-prices reflect-

ing the opportunity costs of resources allocated to each sector. However,

despite these advantages of comprehensiveness and flexibility, it is useful

/
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to incorporatg the ﬁfoject-seloétion approach with mﬁlti-sectoral program-
ming especially if the former is retained at a lower iovol of é.tQOLlnvel
planning process; this does not vio}nte the general equilibrium nﬁture of
programming ﬁor the dynamic pricing of resources and their allocation.
Rnthor,'thé programming model vields a set of consistent produci anﬁ factor
prices which can be ﬁsed in the evaluation of individual investment pro-
jects. Thus, in a two-level planning sequcncé, it is possible to link the
general equilibfium nature of planning ;itﬁ the partial eqﬁilibrium analy-
sis involved in project eQaluutiont ' .

| An adﬁition;l complication is, howevcr,\introducéd once we Fealize
that the futurc,is a series of shorf—runs wﬂich are not disjoint, Eince
" planning is a continuous exercise requiring that we evaluate the conse-
quences of current consumption -and. investment decisions for thc;future,
there must be a mechanism by which the series of short;runsAtypically em-
bodied in a perspective.plnn are bound togcfhcr and a way for assessing how
structural shifts iﬁ a given period affect or overflow into other periods,
The orientation of 4ynamic multi-sectoral planning is therefore not only to
optimize the economy's objective function in the current period but to find
that path along which such an objective function (typically, a social wel- -
fare function or its proxy) is optimized throughout. the entire planning hori-
zon. Thus, with the introduction of temporal factors into the planning
model, ;he planning solution yields not only an instantaneous allocation ofA
resources that is optimal but a sequence of such allocations that is dynamic-
ally consistent internally. With the implied dymamic coupiing of the series
of plans embodied in a single perspective plan, we are able to evaluate the

current performance of the economy as well as the direction and intensity of



,v."‘ \‘ T - . k' '
- -curront structural shifts for the future path of the economy. This is the .

Lo . _ \ \ .
scope of the dynamic multi-sectoral programming m&del that i{s embodied in

¥

v e ™

this study, the details of which are outlined in the next chapter.

As regards the incorporation of the proposed model with the exist-

i

ing planning machinery, it wo&ld be seen in the 'next chapter thqf the pro-
v .

poséd model requires a dual-directional flow of information between the two
ldvéis of planning eﬂvisnged by this study. It is proposed that the cur-
rent plahning machinery which centers &round.the Central Planning Office be
. . retained at’ the lower level because of Efs nbundnﬁt supply of‘sector-spc-
cialists who have regular contact with the planning ministries in all the
states. The multi-sec;or programming model can thu; be supe;imposed on the
existing planning machinery, with a new planning institutidn'éharged with
the responsibility of inter-fémporal planning for all the sectors of the
economy. The Draft Constitution of the Federal Republic of Niger{a which
is due to come into effect in 1979 proposes that a National Planniné Com;
mission be established for this specific purpose as well as for mncr;eco-

nomic planni?g of monetary and fiscal policy for the entire economy.

This fits perfectly with the framework proposed for this model.
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FOOTNOTES . o TN
(to Chapter 3) ‘ A

levernment of Nigeria, Sessional Paper No. 24 of 1945 (Lagns,
Government Printer, 1946). '

2Governrnent of Nigeria, Sessional Paper No. 6 of 1951 (Lagos,,
Government Printer, 1951).

e e

3No attempt was made at the concise definition of the plan's goals' -
_and objectives apart from the general concern for the provision of social

end infrastructural services as stipulated in the Preliminary Statemeut.on
Development Planning in Nigeria. See G.K. Helleiner, Peasant Agriculture, -
Government and Economic Growth in Nigeria, (Homewood, Illinois, R.D. Irwin, .
1966) . . :

4Aboyade, 0., Foundations of An African Economy (New York, Praeger,
1966} p. 150. More detailed comments on the Nigerian planning experience
in the immediate post-war years is contained in Chapter S of this book.

sThe first known suggestion of a shift to multi-level planning is
embodied in Aboyade's study, Aboyade, op. cit. chapter 7. The exact
definition of multi-level planning, however, differs between Abovade's
study and the present one in terms of both the scope and dimensions of such
a plan as well as the planning techniques involved at the different levels.
' This point will be further discussed later in this chapter.

6Aboyad_e 0., Foundations of an African Economy, op. cit., p. 151.

7Internatlonal Bank for Reconstruction and Development (I.B,R.D.),
The Economic Development of Niperia, (Baltimore, Johns Hopkins Press, 1955},
Preface.

8The National Economic COUDCll was not establ:shed until 1955, a
little too late for it to be effective as a co-ordinating agency in the
planning process. Thus, the termination of the 1951-56 Plan brought to an
end the effort to have an integrated national development plan and it-is
unfortunate that those fine organizational qualities of the first ten vears
of plannlng did not carry over to the immediately succeeding period:

Adedeji, A., "Federallsm and Development Planning in Nigerig" in
A. Ayida and H.M.A. Onitiri, eds., Reconstruction and Development in
Nigeria (Ibadan, NISER/0.U.P., 1970), p. 101.

105dedeji, A., ibid., p. 101.



llln contrast to the seemlngly soph15t1cated economic programme of
the WNestern region, the Eastern region only had a plan- "outline" whilst
. the Northern region's document was aptly entitled "A Statement of Policy
‘on the Development Finance Programme". See E. Dean, Plan Implementation
in Nigeria: 1962-1966 (Ibadan, NISER/0.U.P., 1972) Chapter 1 for more.
details. .

) lzﬂhiqrhenuan, J.F.E., Structural Factors in, the Macroeconomic
Planning Process: A Study of Planning in Nigeria, Unpublished Ph.D.
Dissertation, McMaster Ufiiversity, 1975, p. 28.
13See J.H. Green, "Four African Dev. Plans", Journal of Modern
African Studies, Vol. 3, no. 2, 1965, pp. 249-279.

14The Economic Planning Unit has since grown to become the present.
Central Planning Office, a fairly sophisticated and well-staffed profes- - ~
sional planning institution which is largely responsible for planning at '
the nationsl level as well as.the supervision and co-ordination of the
planning programs of the states. .

1SFéderal Government of Nigeria, Economic Development of Nigeria;
1959, (Lagos, National Economic Council, 1959) .

16See E. Dean, Plan Implementation in Nigeria: 1962-66, op. cit.,
. p- 16 and Chiorhenuan, op. cit., p. 22 for more detailed references to
these studies, '

17Aboyade 0., op. cit., p. 154, ___r"?d-

Ai~%ough it would be unfair to blame the shortcomings of a joint
planning effort on a single individual, Aboyade has convincingly argued
that the content of the 1962-68 plan could be successfully traced to
Professor Stolper's general view of economic development. See Abovade,
op. cit., Chapter 5, especially pp. 163-175. Stolper's own assessment of
his experience in Nigeria is reported in his book, Planning Without Facts,
(Cambridge, Mass., Harvard Universitf“Rxfss, 1966) .

lgThroughout the 1956-62 period and also during the period of the
First National Development Plan, 1962-68, Nigeria in essence had multiple
plans for the different governments in the federation. It was not until
the Second National Development Plan, .1970-74, that an attempt was made
again at comprehensive nat10na1 planning.

2ONigeria, National Development Plan, 1962-1968, (Lagos, Federal—
Ministry of Economic Development, 1962). '

21Nigeria, Second National Development Plan, 1970-1974, (Lagos,
Federal Ministry of Information, 1970).

7
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2N1ger1a, Third National Development Plan, 1975-1980, (Lagos,
Central Planning Office, 1975). ' :

?SFifst Ngtional Development Plan, 1962-68, oﬁ. cit., ﬁp. 46-47,

" 2%bia, p. 46, - o o

) . 25'T'h:i.s portrays the implicit recognition of the need to use the plan
as the foundation for the accomplishment of self-sustaining growth within
two decades. The planners thought that such a target, could only be
achieved if the domestic savings ratio was increased from about 9.5% in
1960/61 to at least_15% in 1975 so that the bulk of domestic investment -
could be sustained by domestic resources. See ‘the First Plan, op. cit.,
pp. 23-24, - o ’

2600, PO . : .
ch of this was due to the fact that power still derived mainly .
from the regions to which most of the politicians owed their allegiance
and some of it could be blamed on external vested interests. For more -’
comments on’ the politics of Nigeria's first republic and-their implica-
tions for planning, see Aboyade, op. cit., pPpP. 159-160. -

7Hansen, L.M.; "Methods of Economic Programming and Analysis in
the Plan", NJESS, Vol. 4, No.-2, 1962, p. 93. Also cited by Aboyade,

- Foundations of an African Economy, op. cit., pp. 160-161. ‘

zsAt the start, there were three regions (East, North and West)
but in March 1963, the Mid-West region (now Bendel State) was created out
of the Western region and the 1962-68 proposals for the West -had to be
modified accordingly. ' . -

2gﬂdedeji,"Federalism and Dev. Planning", op. cit., p. 102.

30See Aboyade, Foundations of an African Economy, op. cit., pp.

162-163.

31W.F. Stolper, Plannihg Without Facts, op. cit., p. 146, Chapter
5 of Stolper's book gives a more\ detailed rationalization of the planning
decision model and the decision %0 use economic profitability as the
criterion for project selection.

32Aboyade, 0., Foundations of an African Economy, op. cit., p. 177.

33A more detailed criticism of the profitability criterion vis-a-
vis the general equilibrium approach based on linear programming is given
by Clark, P.B., Planning Import Substitution, (Amsterdam, North-Holland,
1970), Chapter 8. ~

34See Aboyade, Foundations-of an African Economy, op. cit!, p.. 168.




351n May, 1967, the ex1st1ng four regions of Nigeria and the fed~.
eral territory of Lagos were restructured-into.twelve new states. ‘Since
then, "the number 'of states has been incréased to nineteen plus new Federal
'cap1ta1 territory located near Abuja in the geographical centre of the
country.- From the planning standpoint, this. new structure seems to Tepre-
‘sent a natural division of the country into economic regions.

36Nigeria, Second National DeveloPment'PIanl-1970-74; op. cit.,—p.
10. : , - . . S
‘

, 37Nigeria, Second National Development Plan, 1970-74, op. cit., p.
37. ‘ T -
81bid.; p. 31.
391bid., p. 32.

Because these five obJectlves represent the broad.view of the

ultimate aspirations of the ngerlan society, they’ were accepted for the
Third National Plan, 1975-80.

41A more detailed criticism of the plan's policy framework and the
‘shortcomings: in the implementation of these policies can be found in
0'Brien, S. and R. Meyers, 'The Progress of the Economy' i in "Progress on
Nigeria's Second National Development Plan: A Symposium', Quarterly
. Journaf®f Administration, Vol. 7, no. 2, 1975, pp. 114-115.

“Nigeria, Second National Development Plan, op. cit., p. 35.

4"Ibid » p- 41. See also Aluko, S.A., "Resource Allocatioﬁ and
Overall Strategy", Quarterly Journal of Admlnlstratlon Vol. 7, no. 2, 1973,
pp. 273-275. ‘

44Nig_eria, Guidelines .for the Thifd National Development Plan: 1975-
80, (Lagos, Central Planning Office, 1974), p. 7.

4SNigeria, Second National Development'Plan, op. cit., p. 38.

6See 0'Brien and Meyers, op. cit., p. 118.
_"'\

47\igeria, Third National Development Plan: 1975-1980, op. cit.,
=

p. 43.

SA specific characteristic of the model -embodied in this study is
that there is detailed planning of the inflow of oil-funds and other
financial capital over the entire planning period.’ This is the subject of
Chapter 5 of this study. 2
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4gApparently, the basic premise for their projections was that
" since world demand for OPEC oil was growing at 5% per annum and assumlngJ,,f
that the 1973 shares would be maintained by OPEC at least until 1980,
Nigeria's production could be expected to grow at 5% too. It is our
-belief that the world oil market is not as, simplistic as these assumptions
seem to portray and five years is too long a period for these assumptions
to constitute the basis of inflexible expectations.

: 0In pursuit of its avowed objective of ensuring a more equitable
distribution of income, the government had instituted the Udoji Public
Service Review Commission which, among other fundamental reforms of the
public service, recommended substantial increases in public-sector wages
and salaries. The private sector soon followed suit. Even if one does
not quarrel with the propriety of such unplanned increases in government
outlays, one has to question the rationality behind the lump-sum payment.
of ‘'the arrears of salaries while trying to keep the rate of inflation low.

1N1ger1a First Progress Report on the Third National Development

Plan 1975-80, (Lagos, Central Planning Office, 1977).
B

52It is not known exactly why the planners opted to use an econo-
_ metric model as the basis of their forecasts. The studies done on the
Nigerian economy by Nicholas G. Carter -(1963) and Peter B. Clark (1970)
embody sufficient data for static linear programming which should have been
a better starting point for the shift to quantitative economic planning.

3This section focusses on the period since 1962 when the first
"comprehensive" national plan was launched. The period before 1962 has
been left out because of the haphazard and rudimentary nature of the plan-
ning process that characterized this period. -

4It is’ the view of this study that the disagreement between the
proponents of the profitability criterion and the Social cost-benefit
criterion is legitimate in theory but irrelevant in Nigerian planning
practice. The applicability of these criteria 1s limited by the degree
of accuracy possible in the calculation of these measures in a system that
is pervaded by non-linearities and second-best situations.

55See First Progress Report on the Third National Development Plan:
1975-1980, (Lagos, Central Planning Office, 1977), Table 2,20, p. 23.

6As early as 1958, the Nigerian government commissioned a study of
“the structural characterlstlcs of the economyv. Although the result of this
study conducted by Nicholas Carter was published in 1962, no attempt has
been made to -incorporate input-output analysis into the Nigerian Planning
process. See Carter, N.G., "An Input-Output Analysis of.the Nigerian
Economy, 1959-60", Working Paper #29-63, School of Industrial Management,
MJTLT., 1963,



pa—

~

iy

s

' [ 4

CHAPTER 4: A DYNAMIC MULTI-SECTORAL PLANNING MODEL FOR‘NIGERIA

r‘
4.1 Introduction ' DN

Despite'thb great strides which had been made in econopmics since’
the turmn of the century, economic literature up to the second world war
was characteéized by a conspicuous lack of concefn'for those prpbleQ§ that
_were peculiar to developing or less-developed economies. Those development

problems that attracted any attention were only treated in relation to the

w

v

- theory of business cycles or within the context of the challenge to the neo-

classical theory of resource allocation by the economics of imperfect com-

petition. The depression. however, ‘provided great insights into the complex
interrelationships among the savé;al economic problems hitherto treated in-

' dividually. This realization stimulated Rosenstein-Rodan's theory of gen-
eral economic interdependence and, with parallel developments in mathe;
'matical economics, development planning soon became the framework within
which & concerted effort could be made in dealing with the myriad of pro-
Slems at the core of the development question.1

In the context of this study, economic planning is defined as the

systematic charting of ﬁ desired course of national action aimed at achiev-
ing specified targets, at both the national and seétoral levels which are
considered to be ingredients of economic development over time. That 1is,
planning is a public guide to actinq\specifying the detailed projects and
proceéses for securing overall economia growth as well as a coordinating
mechanism for those policies that may affect the desired growth path and the
consequences of these changes in the short-run on the long-term pafterns of

Y .
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“  However, because of these differ-

‘ growth.nnd development of the economy.
. ent @imeusious of the planniné tgsk, a quantitative planning model is often
necessary as the frémework withié which|ﬁ11 the processes outlined above

can be evaluated.

In the process of its evolution and acceptance by many countries,
planning has come to take many shapes and -forms in different countries at
different times. What we have today-i; a wide range of péssible models,

" the choice from which is often made on the basis of such factors as data
avﬁilébility, the institutional framework for planning and the nature of

the policy probléms that the plan is designed to solve. Although improve--
ments in the techniques of economic planning in the past twenty years have
increased the appeél of planning to many developing countrie;, these more
sophisticated models often require highly accurate data and skilled person¥
nel for their application. Consequently, comprehensive development plan-
ning has only been slowly accepted in many developing.countries although

thé typicalldeveloping country today has cvolved some short-term blueprint
for action in the name of a plan at one time or another. These have varied
in/;heir degree of sophistication from the aggregate Harrod-Domar-type
m&dels, through static input-output and linear programming models to dynamic
input-output and multi-period linear programming models. The choice from
among these alternative models has to be guided by the specific circumstances
of the country for which the model is being-constructed and what planning

is expected to accomplish. The premisé of this study is that development
planning is essentially dynamic rather than static and, if we are to permit

all the processes of development to work themselves out consistently, long-

term planning is the appropriate framework for a planning model.
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This chapter presents the structure of a dfnamic multi-sectoral
planﬁing model for Nigeria.- Our choice of the multi-sector framework has
been guided by the fact that an aggregative model with.one or a few sectors
will not adequately represent Nigeria's circumstances and the diversity of
‘its economy. The main objective of this chapter is to outline and develop

et

the structure of the multi-seatoral planning model proposed for Nigeria.
In the next section, we presentwan overview of the litératutc on economic
planninﬁ models with a view to highlighting the general structure of plan-
ningmndeJ; and the properties of the models outliﬁed in the third section

The last section offers some comments regarding the adaptability of the

proposed planning model to the Nigerian planning process.

4.2 The General Structure of Multi-Sectoral Planning Models

An overview of the numerous models existing in the literature on
cconomic planning conveys the impression that a tvpology of planning models,
some of which are based on varying experiences and circumstances of different
countries, is impossible. However, s{%ce the planning exercise itself in-
volves the problem of how to transform an economy from a current state to
another desirable state by the utilization of scarce resources, a typology
could be attempted on the basis of how the different models tackle this
economic problem. Using this as a primary criterion, it is possible to dis-
cern four basic groups into which the planning models can be categorized,
viz: (i) aggregative growth models which deal with one or a few sectors of
the economy, (ii) input-output or Leontief-tyvpe multi-sector models which

emphasize the consistency and feasibility of the stated targets with the

given resources, (iii) optimising multi-sector models that explore the
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various alternatives open to the economy on the basis of a criterion func-
tion, and (iv) non—optiﬁising macroeconomic ﬁpdels that use the known struc-
ture of the economy to make consistent forecasts of the econonmy's growth,

- These models are furthor distinguishdﬂ as being static or dynnmic depend1ng
on the extent to which the time it takes to transform thc economy is ex-
"plicitly taken into account.

This simple classification of-planning models, despite its conven-
ience, is not exh;ustive nor are the groups exclusive; most of the models
reviewed ip this section bear certain close similarities. Because the
models have been designed to suit particulaf situations in specific coun-
tries, each category embodies a whole spectrum of models sharing a basic
methodolggical approach but it is also possible to put 5 given model in
more than onec category depending on the structural properties of its speci-

fication. We shall proceed by describing the broad categories in turn.

4.2.1 Aggregative Planning Models

Since development is an inherently inter-temporal process, develop-
ment planning models have been gdnerally growth oriented. The simplest and
perhaps the generic form of aggregative planning models is the Harrod-Domar
growth model which determines the rate of growth of national income and
other macroeconomic magnitudes as a function of the economy's marginal pro-
pensity to save and the marginal capital-output ratio. In planning practice,
such models have been used to trace the interrelationships among crucial
macro-variables like consumption, investment and foreign trade as well as
the implications of changes in these for the demands for domestic resources.

A logical extension of the Harrod-Domar model, the Kalecki model, has been
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used as the basis of oxplo}atory loﬁg-t;rm'planning in Poland3 whilst other
variants have been emplbyed mainlf in loné-term economic projections.

More sophisticated versions of thqse_aggregqtive planning models
proceed by classifying the various sectors of the economy into a few major
sub;systems, which may oéwmay not be structurally interrelated, before the
growth theory is applied. The most popular among these, the Feldman-
Mahalanobis model,4 was used as tﬁc starting point in Indian planning.

Based on the assumption of a full-employment economy with only two inter-
depepdent (capiful and consumption goods) sectors, the model uses invest-
ment as a policy-variable to influence the rate of growth of national in-
come. A variation of this model, the two-sector model proposed by IchimumS
incorporates both supply and demand components into the analysis but did not
allow any interactions between the dib-systems. However, the general re-
sult in thesc models remains the same - that the rate of growth of the econ-
omy depends on the ratio of the marginal propensity to ;avc to the capital-
output ratio (or weighted proportions of these parameters in two-sector
models).

This excessive dependence of ;he growth path on a few parameters
which are often outside the conttfol of the planner is the major short-coming
of aggregate models. Despite the questionable realism of their assumptions,
their simplicity has bestowed upon them ceytain advantages in the form of
data reduircments and computation, which makes them attractive to many small
less-developed countries. However, they are often too aggregative to offer
us any useful insights into the operational characteristics of the economy

and have therefore been of limited use in actual planning practice except

for ensuring the consistency of ancillary projections of macro-variables in
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more detﬁiled and refined models. -

4.2,2 Input-Output or Leontief-Type Planning Models
Unlike the two-sector models deécribed above, Leontief-type input-

output models are genuine multi-sectoral models which use intop—ﬁndustry

T3

flows doscribing.the structural relationships among the various sectors of
the economy to generate alternative resource allocation programmes within a
general equilibrium framework. The main focus of the model is on the coﬁ:u
sistoency of the critical aspects of the plan with stated targets and the
feasibility of the ensuing production allocation with the availability of
Tesources., .

The most popular version of the Leontief model is the static, open
input-output model which is built around an inter-industry flow matrix with
exogenous specification of the basic components of final demand by sector
éf destination, all embodied in a single vector F.6 At the core of this
model is a statement of supply and demand balances in the system which

would typically take the form:

(4.1) X. + M, = T X,., + F,
1 1 1 1] 1

This relationship states that, for each sector i, domestic production Xi,
plus imports Ni' must be sufficient to satis?f[intcrmodiate deliveries to

other sectors, xij' and final demand for this sector's output, Fi' The

b
1
final demand would typically include such things as private and government
consumption, investment, exports and changes in inventories. Using the
reltionship T xij = ¥ aij Xj and stating equation (4.1) in matrix form, we
' )

have:



(4.2) X+ M= AX + F

where A = [aij] and aij ) Xij/xj is the input-output coefficient expnessiné
the units of commodity i required to produce one unit of commodity j.. It

follows from equation (4.2) that:
(4.3) X=[1-AaI"1 (F-m

s0 tﬁat, ﬁsing a single matrix inversion,.we are able to trace the direct
and indirect demands implied by the final demand elements (F - M) in célcu-
lating the sectoral production levels, X, and we are assured that the re-
éulting output levels are consistent with the targets specified in the final
demands. By further specifying the basic resource constraints in the econ-
omy in addition to the material balance equation (4.2), it is possible to
derive direct estimates of resource requirements implied by the ;alculatéd
outﬁut levels aloné with the multi-sectoral forecaé; of production levels:7
The above procedure is, however, possible only through a series of
simplifying assumptions which are sufficiently useful to permit paramefer
estimation without distorting the true picture. The main thrust of these
assumptions is that cach sector produces a homogencous good which can be
used to satisfy the various intermediate and final demands by use of a lin-
ear technology based on fixed input-output proportions. The question of
fixity of the input-output coefficients has attracted attention in the
literature and there exist several alternative techniques for making them
variable in planning applications. For example, Anne Carter (1970) sug-
. gested that the iﬁput~output coefficients be made explicit functions of
time so that forccasts can be made on the basis of how the input-structure

and the product-mix of particular sectors have changed or are likely to
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change-fn the future. Another suggestion by Klein (1953) is that the aij's
be iqterpreted as resulting from a Cobb-Douglas production function with
‘the implication that while they stay constant in value terms, they need not

stay constant in volume terms. Tims (1968) and von Rijckengheim (1969)

L.

suggest that, instead of directly forecasting the inpuf—output ratios, we
shoul# state the model in inéremental form so that changes in these coeffi-
cients are related to marginal changes .in output levels. Perhaps the best
ﬁ&fhod for dealing with the fixity of the input-output coéfficients is
Stone's technique for updating and forecasting changes in the inter-industry
flows table.s- Dubbed the RAé mcthod,-it involves "an iterated series of
multiplicatiéns which bring flows from an old matrix into line with the

more recent totals for the.rows and colums" as may be obtained from na-
tional accounts aata. This method is used in updating the Nigerian input-
output table and is further discussed in Chapter 6.

The logical extension of the Leontief model into a multi-period
framework is the dyvnamic input-output model whichrincorﬁorates an explicit -
investment theory rather than treating investment demand as an exogenously
specified component of final demand. Using an accelerator-type theory of

ﬁf;vestment in which current demand for investment goods depends on future
expected growth of output, we can define the vector of investment demand
in peried t, J(t), as the sum of new investment, D(t), and replacement,

R(t). That is:

(4.4) J(t) = BD(t) + BR(t) .

i
A

where B = [bij] is the capital coefficients matrix which serves to
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“ distribute investment by the sector of destination.9 Suppose that B ex-
ists and its elements remain fixed over time, The simple forward-look-

ing accelerator-based demand for new investment is:

(4.5) - D) = KIX(eD) - X(8)]

where k is the diagonal matrix of incremental capital-output ratios.lo If

we add to the above the assumption that replacement requirements are re-
lated to existing capital'stocks by proportionality factors in the form:

e

(4.6) R(t) = & K(1) -

where elements of the diagonal matrix § can be interpreted as constant

]

depreciation’ coefficients, the basic material balance equation now takes

the form:11

(4.7)  X(t) = A'X(t) + BK[X(t+1) - X(t)}] + B&k X(t) + F(t)
t=20,1, 2,...

S

This equation resolves into:
(4.7') Bk X(t¥1} = X(t) - A X(t) + Bk X(t) - B8R X(t) - E(t)

If we create a new matrix H = Bk and assume that T exists, the difference
equation of the dynamic input-output model takes the form:

L (1-a) - 3 1xct) - B e(n)

—_— -

(4.8) X(t+l) = [I + H™

the ;solution to which could take the general form:

1 PR

4.9) X = [T+ HT 1) - 815 x0) + X (o).

The first term in cquation (4.9) is the solution of the homogeneous

equation when the final demands F(t) are sef identically to zero (implying

. E - . *
that all surpluses in the system are immediately reinvested) and X (t) is
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the particular solution of equation (4.8).
The most common problem that arises in dynamic input-output analysis

is that of ensuring the stability of the 5§stem and this Hepends on the -

1

characteristic values of the matrix [IL+H® (I-A) -5 1. It is claimed

that one,of these char#cteristic values will correspond to a balanced
growth path for the system along which the elements of the vector X(t) stays
in fixed proportion to each other and grow at equal constaﬂf fates. Accord-
ing to Lance Taylor, "whether or not output ‘levels will convefé;'to balanced
~

growth from arbitrary initial conditions depends on the other characteristic
values" and ﬁe_warns that "if any of these characteristic values éorrespond
to growth rates éxceeding that of the balanced growth path,’ the system will
diverge and finally generate negative output levels in some sectors."lz_
Since it is theoretically impossible to predict when the above will occur
and in view of the great practical valué of the dynamic Leontief model~for
mak?nﬁ consistent investment and output forecasts, attempts have been made
to get around the instability problem entirely.

It is sugpgested that, since the dynamic nature of the model itself
derives from the accelerator-based investment theory such‘;s that assumed
in (4.5), the divergence of the model from the balanced growth path could
occur when the model is run forward in time.  Thus, backward simulation of
Fﬁe difference equation in (4.7) towards the initial conditions is sug-
gested. A recursive proéedure for this backward simulation from terminal
conditions is known as the Leontief "Dynamic Inverse" which, whilst not ‘
offering us any scope for modifying the terminal conditions to ensure that

the given output levels are obtained, provides us with insights into the

production structure which wpuld have to precede and accompany expenditure



e,

’ . 4 . '-' ) ‘ . : ) 107

!

on all investment projects coming on stream in the terminal year.13

in'practical applicetions, this probiem has been dealt with by the -

introduction of a balancing vector W(t) in (4.7) and"imposing‘certain re-

strictions on capital stock or capacity as follows:

(4.;0) X(t) + W(t) = A X(t) + J(1) * F(tj

kx(e)

1A

K(t)

y ‘ ()
)

It can be seen that there is now some scope for excess capacity in the dy- '

W) [K(t) - kX(t)] =0

namic model since the balancing vector has positive entries only when there
are capacity shortfalls. The third set of constraints are in effect the
same as Hawkins-Simon conditions. Generally, the positive entries in W(t)

are interpreted as endogenously determined import levels that are required

" to balance supply and demang. Bbdels.set in this fashion are dubbed '"al-

most consistent” and have been used by Bergsman and Manne (1966), Clopper

\Almon (1970), and Clark and Taylor (1971). Recent experience with dynamic“’je

1nput output analy51s comes mainly from Japan and are well documented in

the works of Jinchiki Tsukul (1966), (1968) and (1970)

;

Desplte their exploratory capacity, 1nput—output models still suffer

\\.-—
from certain ba51c shortcomings that have limited their use in planning.

The dynamic input—output mode} is’ essentially oversimplistic if its invest-
ment theory and fails to prOV1de any exp11c1t <riterion by which the best

.growth path mlght be selected from among the possibilities. The model is

often too compact to allow any scope for pollcy changes nor does it incor-

.porate the constraints 1mposed on the system by savings requlrements, for-

eign exchange and balance of payments. Most of these problems are easily
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taken care of in linear prog%amming'models which are sufficiently flexible‘

. in their formulation and, do not require the constraints to possess any spe-

cific structural properties. It has, however, been important ;o'revigw the
dynamic input-output model more closely as certain elemhnts have been ex-
tracted from it in the formulation of some aspects of the dynamic multi-

sectoral planning model outlined in the next section.

Optimising planning models differ from input-output models mainly
because they involve the maximizatign of a sopiai welfare function (or its

plausible proxy) subject to.a set of constraints whiqh represent the struc-

‘tural and technological characteristics of the economy, its resource availa-

bilities as well as other objectivés modified into constraints. This maxi-
mand could in turn be used as the cfitprion for choosing the best among the
various alternative choices open to the economy. Although all such models
can be sﬁyled "programming' models, they vary in théfr basic structure de-
pending on whether the maximand and/or the constraints éfe in linear or non-
lineariform. Thus, we have linear programming modefé on the one end of the
gpectrum and optimal control models (which are generélly non—lingar iﬁ both
the maximand and constraints) on the qthgr. }
The most popular opéimising planning model is.the static linear pro-
gramming model which is superior to thé static input-output model Eecause it

incorporates a maximand. Like input-output models, the linear programming

[
model is based on the assumption of sectoral product homogéneity, linearity

- of production functions ahd fixity of input-output coefficients. However,

static linear programming provides us greater scope in applied planning for
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incorporating restrictions on material balances, trends in total factor
. " : .

.uses,.balanéeAof,paymﬁgts and savings constraints éhd absotptive éapacity
limitatibns. By‘itS’Qery structure, the solutioﬁ ;o the liﬁéar pragrammq'
simulates a competitive résource-allogntioﬁ'system cbmplet; with shadow
prices for all activity levels_énd binding constraiﬁts; The"ﬁsefulnqss of
these -shadow prices in the evalﬁation.of projééts for‘inc}usioﬂ in the sec-.
toral investment programme has made them very popular in planning pracficet

Although static linear programmingvmbdelé have. been employed- for
pianning in deveioping ;ountries, more‘serious applications of this tech-
niqﬁe have relied on the dynamic version Eecause of the inherently dynamic
nature of development planning itself. Basically, the dynamic lineér pro-
gramme ‘is made up of a series of static linear progammes linked together
by investment and capital Qccumqlation equatioﬁs whicﬁ, by being inter-
tempbral, give rise to the dynamic nature of the problem. This "piling up"
of static linear programmes to yield a tableau for the dynamic linear pro-
gramme imposes soﬁe réstrictiong on the nﬁmber of sectors in each period or
- the number of perioﬁs admissible in the model in order to keep the prablem
manageable.15 furthermore,'thé piling'up process gives rise to two major ‘
problems that are of interest to this study.

The first of these concerns the investment theory embodied in the
“dynamic model which usual}y takes the accelerator form, Generally, the
dynamic model generates the sectoral levels of investment endoggnously up
to a finite horizonvat which the model is truncated. The immediate problem
then is to ensure that sufficient capital is passed on to the post—termindl

years to make the economy grow in the required turnpike proportions. One

way in which this is done is to specify,*a priori, the rates of growth of
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‘capital stocks in the'final period of the plan during which period full
capital utilization is aésumed. By imposing the additional assumptions that
capital stocks are not shiftable between sectors and that all the ;ectors of
‘the economy grow at the same rate dur1ng the plan then capital stock and
‘output would grow at the same rate and investment in each perlod would be
proportional to the total investment over the plannlng horizon. These pro-
portionality factprs‘so derlved, called "stock—flow conversion factors" can
then be used to forecast investment in eaéh period on the basis of the growth
rate assumed for all the sectors during the planning horizon. These stock-
flow conversion factors were f1rst used by Chenery and Bruno (1962) and Manne
(1963). ‘It is also possible to allow eacb sector tq have its own growth rate
although_this would lead to additional complications in computation.16

The Second problem,'closely related to the above, concerns the need
to reduce the size of the problem by limiting the number of capital-produc;
_ing gectors in the model. ' One easy'way'of doing this is to assume that each
type of capital is shiftable and may thus be moved among sectors at Qill.
Under this assumption, the dynamié model requires capital accumulation equa-
tions only for the few types of capital goods produced in the economy and add-
ing-up conditions can be imposed to ensure that the demand for capital will
not exceed the total supplies. Although this may save a lot of constraints
‘in the typical developing country where very little capital is produced out-
side the construction sector, the assumption of shiftable capital stocks has
been known to give rise to over-specialization in some sectors, a result
which may not be acceptable to policy-makers.

A variation of the first solution has been employed in specifying

terminal conditions for the dynamic linear programming model outlined in the
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next section. We have allowed identical sectoral growth rates up to the
first post-terminal period, the point at which the model is truncated. The
implicit assumption here is that if the model satisfies the constraints
imposed on it b} the balanced sectoral growfh rates, then sufficient capi- -
tal exists in the immediate post-terminal period to ensure that output will
continue to grow in the required probortions. This is similar to the treat-
ment found in Eckaus and Parikh (1968) and Manne (1973).

A more general.programming model‘is the optimal control planning
model which is similar to dvnamic linear programming models in the way
time is explicitly taken account of but are more geﬁoral because they allow
for both linear and non-lincar maximands and constraints. The structure of '

L 4

a typical optimal control planning model would be:

(4.12)  Maximize W = V' K(T) + [y Qu[cp()]e™ hae

subject to

1}

(4.13.1) X(t) A X(t) +lB D{t) + C(t)

(4.13.2) X(t)

fL(t), K(v), t] and

(4.13.3) K(t) = g[D(t)]

where A = [aij] and B = [bij] assume their standard roles.

In this formulation, the planning model tries to maximi:ze the sum of

the stream of utilities from total consumption over the planning horizon

. (discounted at the rate w) and the value of terminal capital stocks, with V'

as the valuation vector. Although the material balance constraints in (4.13.1)

~
. are similar to those found in dynamic linear programming models, the struc-

tural relationships need not be linear. Furthermore, output levels now
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depend'on'explicit productibé-funétions which invelve labour, capital and
technological change [4.15.2}. Also, the capital aCCuﬁulation equations
(4.15.3) make changes in capital stock a function of invcstmént rather
than being exactly equal to investment.

Nith éhis framework, and assuming full‘employmeﬁt in tho ecoﬁomy,
optimal control planning models proceed to compute tﬂc optimal solution
to the system in equations (4.12).and (4.13) by us; of the Pontryagin
Maximum Principle.17 Howover, there is no knowq application bf-optimal
control models in applied planning although several algorithms have been
used to demonstrate the numerical convergence of such models. The most
notable among these include multi-sectoral models solved by Radner and
Friedman (196§}, Friedman (1968) and Kendrick and Tavlor {1970). Recent
models by Bergendorff, Blitzer and Kim (1973) and Martens and Pindvek:
(1973) suggest wavs of‘solving control models along the lines of the dyv-
namic linear programming formulation. .

On the whole, then, it can he seen that as far as long-term or
perspective planning goes, dynamic optimising models offer us-grcater
scope for exploring the development possibilities open to the economy and.
an opportunity for tracing the trade-offs among alternative growth
paths in a consistent manner. They also possess the.additional advantage
that they can be modified to incorporate other major concerns of planning
including 'import-substitution, dymamic comparative advantage and project
analysis. However, it should be noted that dynamic optimising models are
very expensive in terms of.manpowcr and computation. Nevertheless they
have proven to be very reliable in generating consistent long-term multi-

sectoral planning programmes in India, Mexico and Latin Amcricals and



113

could be an effective educational guide to planners regsrding the policy

choices open to them if properly used.

4.2.4 Non-Optimising Planning Models ~

The models we have considered so far are all operafcd in valﬁé‘
terms and often call for the construction of prico-indices.bocuusc thereo
miy be valuation problems when there is a difference between producers'
prices-and users' prices, especially when competitive imports are in-
volved in the model. Thus, several quantity-based macro-planning models
have been specified to generate the same Walrasian general equilibrium
found in optimising models. étarting with basic microeconoﬁic approach,
these models estimate sectoral production functions from which sectoral
factor demand functions can in turn be derived by use of the usual coﬁpc—
titive market assumptions. Assuming that these production functions have
the neo-classical properties with factor-shares summing up to total in-
come, a process of utility maximization is then used to generate sectoral
consumption demands. Thereafter, the focus of the gnalysis shifts to the
search for that unique equilibrium at which excess demands are zero.

Several algorithms, including those by Scarf (1969), Chenerv and
Raduchel (1971) and Radﬁchel (1972), have been devised for finding the
general equilibrium solugion in such multi-sectoral, multi-facpor models.
Their basic attraction remains in the flexibility of their formulation
which permits more realistic representations of the economv as weil as
1lluminating comparative statics experiments once the solution is obtained.
However, they require tremendous amounts of data for all the production

function parameters and demand functions to be estimated and this could
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bb'oxpensive. Fufthermore, there is only limited scope for basic con-
straints like savings and investment linkages which.affect the economy's
cholco set and these are obviously vital if the model is to be of rele-

-

vance to long-term planning. A logical extension of such models is

their application to multi-sectoral forecasts of oconomic growth und their

use in long-term macroaconomic simulations.. The most notable of such
studies are those by Leif Johansen (}968) and (1973) for the Norwegian
economy.

It is necessary at this stage to make some important ebservation
concerning the nature of the models we have just reviewed. Most of the

.
models described in this section are often expressed in real terms im-
plying that the monetary magnitudes, the role of relative price chianges
and the interactions of inflation, finance and flow of funds are all i{g-
nored. Furthermore, these models are completely deveid of all aspects of
uncertainty, concerning themselves with this problem only by the use of
sensitivity analvsis, These comments gpply equally to the model outlined
in the next section but we are proceeding along these lines only in tﬁe
hope that, realizing these theoretical shortcomings of multi:sectoral
models, their implications in planning practice can be appreciated and
the limitations of the models can be fully'recogni:ed.

From among all the various models reviewed above, this study has
chosen the dvnamic linear programming model as the most appropriate frame-
work within which to design a multi-sectoral planning medel for Nigeria.
The dynamic linear programming model has the appeal that it permits con-

sistent multi-sectoral forecasts of the economy's alternative growth paths

and provides a criterion for choosing among these. Thus, it meets the
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roquiremgnts in this study for a long-term framework which allows experi-
monts to be performed with the Nigerian economy. The structure of the

proposod dynamic multi-sectoral planning model is outlined next.

4.3 A Dynamic Multi-sectoral Planning Model for Nigeria

In the introductory paragraph to his famous study, Nicholas Carter
wrote:

"...Nigeria is now executing her first National DPevelopment

Plan. This will be followed by her second one and within a

few years a third one. At some point in this continuing

planning process, she will be likely to embrace some of the

more sophisticated planning techniques that are now being—

retfined. When this time comes, Nigeria will need, among - .
other things, an input-output table."-0

L

It is quite i&tcrcsting that more than fifteen vears after this hope was
expressed, N{goria has, to some extent, acquired an input-output tablecl
although the application of this table to more sopﬁisticated planning
techniques is still a goal to be realized. This project is therefore an
outgrowth of the need to fill this gap, in the hope that Nigeria can
graduate from the'existing planning frameworkh to multi-sectoral planning
on @ more consistent basis,

P .

The dvnamic multi-sectoral planning model proposed here for the
Nigerian economv exfends over a period of 27 vears separated into nine
periods, each of three vears length. For the purposes of the planning
exercise, an initial period covering the years 1974-1977 is set up so that
the first period of the plan covers the vears 1977-1980., Also, peried 9
(1998-2001) is chosen as the first post-terminal peried and is used in

setting the terminal conditions for the long-term plan. In all, the model
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has thirteen different production sectors and ten major sets of constraints
in each period. These are all combined into a large-scale linear program-
ming problem with dynamic coupling of the periods achieved by the capital
accﬁnulation and growfh équations. The structure of thc“ﬁultivsecéoral

planning model is presented below

4.3.1 The Objective Function

The economy's objective functiop As maximized subject to the con-
straints imposed by resource-supplies, production capacity as well as for-
eign exchange. This choice of an objective function is not a particularly
casy task.

Ideally, one would like to maximize the country's social welfare
function; but Arrow's Impossibility Theorenm hus'shown that, even under tﬁc_
best conditions, it is impossible ts.derire a social welfare function that
wotld feprosdnt an ordering of social statés according to their order of
desirability for all individuals in seciety, Most optimising models have
therefore tried te substitute acceptable proxies for the social welfare
functien, the most common and easily interpretable being the level of
aggregate consumption, .
haps the most popular form in which this social welfare indi-
cator has been represented in dwnamic multi-secteral models is the “gradua-
alist" model which was established by Manne in his proof of the optimal

~n
conditions for the stahility of an infinite Korizon planning model.~" The
gradualist model's main property is that it assumes that consumption rises

monotonically from an initial level and is thus more politically accept-

able because it avoids “flip-flop" behaviour in consumption over the entire

~
.
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plan. However, -it fails to rocpgui:é that eertain increases in consump-
~tion are transitory and n6n4§us£ainable. Thus the gradualist model was
only used in part in the formulation of the oﬁjective function. Instead,
_ the model uses the alternative to the gradualist model, ﬁhich invofbes
the explicit spncificdtioﬁ of the maximand as the sum of the stream of
consumption over the pianning horizon and the value of terminal capital

stocks, both appropriately discounted at the social rate, w. That is:

9 (r) 13 K ()
M.1)}* Maximize W = [ EI———EE?T + T —1———73- t=l, 2, 3,...9. n=3
: t=}l  (1+) jel  (L+w)”
L. This maximand is a composite of two objeétivos: (38) to maximize

the value of the disééuntcd stream of consumption over time, and (b) to
maximize the value of terminal peried capital stocks. The first of these
is a proxy that substitutes for the maximization of discounted utility
from consumption over time and is in the tradition of multi-sectoral
models. Te;minal capital stocks have been added to the maximand to take
care of the fact that, in the inter-temperal maximization of consumption,
future generations need to be compensated by ensuring that sutficient
capital exists in the teminal period to ensure that the level of produc-
tion does not fall off after the terminal pericd of the plan. This is
similar to the maximand found in Bruﬁo, Frankel and Dougherty (1970).

IIn addition, we have introduced some elements of the gradualist

consumption path into the model to ensure that there are no drops in the

*Equations are numbered differently here for purpeses of clarity
of presentation. All equations starting with M enter the model while
the others remain in sequence with other equations in the chapter.
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‘1level of gggrekato consumption below the initia] value E%(l). This is
along the lines of.Chahfavarty and Lofeber (1965) and Eckaus and Parikh

(1968) and is introduced as a constraint in the model- as:
(N.2)  Cp(t) 2 (1ee*) Cp(t-1), C (1) 2 ET(I)_ ~ t=2, 3,....,8

4.3.2 Tho Model's Constraints

The maximand in equation (M.1) is maximized subject to the follow-
ing constraints which represent the economy's resource supplies, produc-
tion capacity, foroigﬁ exchange availability and other objectives intro-
duced as constraints. ‘These are discussed according to their majo} cate-

gories,

(i) Material Balance Constpaiﬁts

The structure of the material balance constraints emploved is
fairly standard for all multi-sectoral planning models. It requires that
in each period, the value of the sum of each sector's gross domestic produc-
tion, Xi, and its imports, Mi, must be at least sufficient.to satisfy do-
mestic inter-industry demands, § xij’ as well as domestic consumption, Eross
investment and exports; the EiCT, I? and Ei’ respectively, Thus, for the

typical sector i, the material balance constraint is expressed as:

’ ' 13
c G
- 3 5 Xj(t) * & CT(t) + Ei(t) + §=1 Bij Ij(t) X () + Mi(t)

3
(M. 3)

L o L]

This set of constraints applies in this form in all perieds and is put in

matrix form as:
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(M.3.1) -(IeAJ‘ﬁ(t) ¢ £ Cplt) + Eg(@) + B I%(t) - M(t) 50

k tel, 2, 3,...9

' ‘_-‘k{;ere A= taij]' B = [ij]’ and Eg(t) is a nine-element diagonal mtriﬂ;
bocausé.only the first nine sectors of the‘pigerian economy are assuméd_;o
be producing for exports. The other sectors - Utilities, Construction,
Trade‘and‘Sérvices and Transportation are assumed not to export.

(ii) Capital Capacity Constraints and the Process 6f Capital

Accumulation :

Ordinarily, the capacity limitation imposed on the level of pro-
duction possible in any period t can be simply statéd as k X(t) < K(t)
where 'X(t) is thé amount of capital available during that period and K(1)
is given, with fuiuré levels of capital stock being estimgted as the sﬁm
of this opening éapital stock and net additions to the capital stock over
the planniﬁg'pcriod. However, since there is an assumed one-period'lag
between investment and the corresponding increase in capacity, the capac-
ity cén;traints imposed by capital- is stated as follows. For the first
perioed of the plan, the level of capital stock available in each sector

is prescribed so that the capital capacity constraint is:
(M.4.1) ijj(l) < K3(1) - for all sectors j=1, 2, 3,...13,

However, becaﬁse of the assumeé lag in the‘maturation of investmgnthcapi-
tal availability in any period. t + 1 depends on the level of gross invest-
ment in period t,-I?(t) and the depreciation on opening capifal stock in
that period, éj Kj(t). Thus, the opening capital stock ig pcr?od 2 is

equal to: -
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(M.4.2) 1(2) = Kjtl) - dj j(1] + 1 (1) = (1-8,) Ks (1) + Ij(I)
In general this capital accumulation equation takes the matrix form:

- (M.4.27) K(t+1) = K(t) - § K(t) + IG(t) = (I—é) K(t) + IG(t) . . _
. ‘ . t=2,....,8
Nith & capital-transfer identity

. N
(M.5) K*(t+1) = K(t+1) '

which permits the capital stocks compﬁted as a bas1c variable in period t

using equation (M 4, ")to be translated into the opening capltal stock in

\\‘kxxhﬁﬁ\E\}he next period's sub-problem, the capxtal capac1ty constraints fbr\qu
| gy . ‘\‘

‘—_-__-" - 4 - - - -
period T71s.the same as in equation (M.4.1) and can be stated in matrix

form as:
(M.4.1%) Kk X(t) - K*(t) < 0
with K*(t) as the matrix of opening capital stocks.

(iii) The Labour Capacity Constraints
Like capital, the labour capacity constraints state that total

utilization of labour must not exceed the avéilability. That is:
M.6 A, Xo(B) < LL(t t=1, 2,....9
M6 2y X T |

where the Aj's are sgctbral labour-output ratios and fg(t) is the projected
level of labour supply to sector j in target year t.

In a2 more detailed model, labour would be augmented by population
growth and,lin multi-skill models, bf educational upérading of different

PN

labour skills. In this model, it is assumed that labour in each sector is
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hdmogﬁneOus'and that, given thz in1t1a1 sectoral levels of labour supply,

i_labour avallabllltles in the future w111 grow at a given flxed rate of

'10% per perlod Thus, a11 the future “levels of labour supply are prescr1bed

and the process of pro;ect1on can be represented as: . "

[

@19 Tmy = aan™ e ‘

"where A* is the dlagpnal matrix -of labour-supply growth rates for all ther

N sectors - For thls model, equatlun (M. 6) was. applled in all perlods with.

pro;ectlons of L (t) based on equatlon (4. 14) The ‘10% rate of growth'1n'

1
sectoral’ 1evels of labour supply is the approx1mate rate, assumed for the '

peylod 1975—80, the duration of the Third.National Development Plap.

' The alternative model - the multi-skill model -.is being con-

'sidered as one of the early extensions of this study. In the multi-skill
" model, the labour constraint would require that total requirement of any

" labour skill should not exceed the total availability of that labour skill,

i.e.

A .'Xt.t :<-E' t
=1 SJ JF ) < Ly(v)

b .
(7]

_ whére A j'is ‘the ratid of labour skiil E'requiréd per unit of sector j's

.

output and L (t) 1s the total supply of labour sklll s 1n perlod t. A

-'ver51on of thls model was applled in the-model for Mex1co by kee51ng and

:Manne (1973)
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(iv}<éo;§ign Trade Activities - Iﬁports and ﬁxports
Mast planning médels eiplicitly sfecjfy the pattern of foreign
trﬁde-qctivities and how fhey relate-to-theléconomy as a whole although
thelspecification Qould'vary from one model‘to tﬁe othér. This model
incorporates only two major foreign trade activities -- imports and ex-
ports. Basically, all imports are assumed té be non-cémpetitive while
exports are allowed to be freély determined by the model except in the
oil seétor where upper boundaries are imposed. |
Imports are classified into three main categbrihs‘acéording to
their éifferent end-usgs: imports.of final consumption goodé, Cm(t); im-
ports of raw materials f&r inter-industry éllocation, Xm(t), and imporf;l
of investment goods, Jm[t). Thus aggregate non-competitive imports will
. . be: |

(4.15) C%(t) + X (2) + J () = M(Y) ' t=1, 2, 3,....,9

where each import class takes a specific proportion uk(t] of total im-
ports. Starting from an initial value ak(O), each of these proportions

k the pre-determined rate of growth

change, depending on the value of Op s

of the particular class of imports. Whetheryptk 5 0 depends on the
government policy with regard to the particular class of imports and the
prqgess'of import-substitution; ak(O) is the proportion of.total non-
‘co;;etitive imports taken by the respective import class in 1974, the.

initial year of the long-term plan. Thus, the relationship of the import _

categories to the total is represented as:
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the same over time (i.e.; ¢
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M7 Cy(t) = () M) | g
X (t) = at) M(t)  and
: Jm(t) = a;(t) MT(t) where - uc[t) + uk(t) +ap(t) = 1.

Assuming that the rate of growth of each class of imports remains

k _ k K o o . *
] = Pp See.ehL for any given class of imports),

then, it follows that, starting from the initial proportions, the future -

ﬁrpportions of each import class to total imports will be determined by

" the equation:

k,t-1

(4716)' uk(t) = uk(O) [1 + ;t'] where k = c, X, J

- In effect, equation (4.16) ensures that the import-categories specified

in equation (M.7) correspond to

a0 1+ " M (o)

(4.17i Cm(t)

ux(O) 1+ th]t-l LH(t) ' and‘.

X,(t)

WO

Jm(tJ -~ MT(t) ‘tfl, 2, 3,....,9

Furthermore, an upper boundary was imposed on the growth of total
imports in the, economy to induce the domestic production of some of the
commodities although the model still allocates imports by end-use. This

was imposed in the form:

(M.8) M(t) < (1 + u*) M(t-1)
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The growth rate of aggregate impofts,_u*, is specified by government
policy an&,-is‘one of the parametérs employed in the experiments conducted

with the model in Chapter 6. o '\\

. -

_g}l_ Also, in order to aggregate the sectoral levels of imports in the
material balance equation, the following equation was iﬁtroduced into the

“

model:

3

-1 Mi(t) | t=1, 2,.3,...,9

' 1
(M.9} M.(t) =2
Tt
As tegards exports, specific allowance had to be made for those
sectors of the Nigerian economy whose products are not exported at all or
constitute such minuscule proportion of total exports that they could be
regarded as fully domestic. These sectors include: Utilities, Construction,

Trade and Services and Transportation. For the other sectors, except the

-011 sector, the level of exports was allowed to be determined from the

material balance equation. This specification makes it possible for any
sector td contributé to the country's earnings from exports by producing
for export whenever such capacity exists, unlike other models where upper
and lower boundaries are imposed on export activities.23 Ho?ever, because

of the essential role the oil sector plays in the model, a constraint was

imposed on this sector as follows:

1 _
(M.10) © 8. X.(t) + E,(t) < F(1) t=1, 2, 3,...,9
j 33 3 .

where the ej's are domestic oil utilization ratios.

This states that total domestic uses of oil plus exports of oil must not
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exceed the mdximum levels'F(t), the Naira'value of paximum oil production
from the oil ﬁodelz In this way, whilst the model detormines oil exporgs
endogenously, it does not violugo the maximum levels of production pre-
“scribed by OPEC. In s different way, it is possible to find out how much
0il the economy will‘produée in order to financs-its development and
satisfy its balance of payments requiremenés. By examining this constraint,
it is poSsible.to find out the é;tent to wh;éh thq eéonomf‘s oil produc-

- £ion and revenue absorption capacity exceeds or fqlls sﬁért of the levels

of production allocated to Nigeria in the oil sub-model to be described in

Chapter 5.

(v) Aggreggte Constraints

Over and above the basic clements of the model, it was necessary
to include the following constraints relating to.-the balance of payments,
- foreign exchange availability, domestic savings and national income in the
linear programming tableau.‘

As regards the balance of pavments, the model requires that\the
totalAuseS of foreign exchange must not exceed the total inflow. That is,

we require that the total value of imports must not exceed the value of

exports.
(M.11) M(t) - E(t) €0 Ct=l, 2, 3,....,9

As regards the savings constraint, the model defines savings as
the difference between national income and aggregate consumption. However,
it is still possible to specify the savings constraint in a constant pro-

pertions form as in equation (M.12.1) or in an incremental form as in
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(M.12.2). . '
(M.12.1) ‘CT(t) s (1-s) Y(1) f\&\' t=1, é, 3,....,9
M.12.2) [cr(t) - C.r(t-l) < (1-s) [Y(t) - Y(t-l)]'""v ot=2, 3,....,9 -

In either case, the spocification is such that by imposing an upper bound
oﬁ the propensity to save s; wo also impose a lower.bound on consumption,
The basic model used equation (M.iz.l). \

Along with these constraints, natienal income was defined in
the model as:
QL13) X)) = € () +.150) » Ee) - M(r) t=1, 2, 3,....
although "an adgiéional national income growth reéquirement:

M.14)  Y(0) :'(i+g*) ¥(t-1) . t=2, 3

with Y(1) 2 TII] was added to ensure £he consistency of consumption growth
with the overali.growth of the economy. This prevents the model from
allocating large proportions of domestic production and imports to con-
sumption. Thus, rather than allow the model to eat up its capital stock
up to the penultimate period of the plan, when excessive amounts are then
allocated to investment, the economy's capital stock is built up gradually

over the entire planning horizon.

(vi) Terminal Conditigns . l
Since the long-term model proposed here is only a finite horizon
equivalent of an infinite horizon plan, it had to be truncated at an 1
fassumed terminal date. The main concern here is to ensure that sufficient

capital exists in the immediate post-terminal period to ensure that |
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consumptién, investmont and capitai $tock will cqntinhe to grow at the
"desired rates oven after the plan is‘ierminnted.' The method adopted
in setting the terminal conditions for this model are based on the
growth rates of labour suéply over the ontire pianning period. | o

In equation t4lldi;rtho levels of labour avai;ability‘during each
period was specified to gréw from an initial level L(0) at 3 rate A* = iO\
per ﬁériod. Thus, by the first pbst-terminal period of the plan, the level

of .labour supply will be:
=T
(4.18) Lj(T+1) = (1+kj] Li(O)

Given the sectoral labour-output ratios, E,-these labour supplies imply
1

output levels in the first post-terminal period equal to Xj(T+1) oy Li(T+l).
A
By applying the sectoral capital-output ratios to these then, we can define:
K. ki . T
(M.15) kj(T+l] = i;-LjLT+11 = T: [1+Aj] LjLU)

This specification was applied in the terminal pericd to define the minimum

levels of Ki(T+1] in every sector.

4.3.3 The Planning Tableau

The foregoing svstem of equations relating to the objective func-
tion and the constraints is summarized in matrix form in Table 4.1. These
were then used to construct the tableau for the dynamic planning model as
shown in Tables 4.2 and 4.3. Table 4.2 shows the tableau for the first
period of the plan and its linkages to the second period through the invest-
ment and capital. accumulation equations, the growth limits imposed on.im-

ports and the minimum growth requirements for consumption and national
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income. Tahble 4.3 shows the same pattern of inter-temporal relationships
for any period t > 1 and its linkages to the suceeding period. _The exact
sequonce of the sub-problems embodied in 'the model is shown in Table 4.4,
Here, each At represents the basic structure of the sub-problem for period

t and this is linked to the next period's sub-problem A, through the

1
matrix Bt' Thus, the large-scale linear programming problem covering the

entire plan assumes a block-diagonal staircase structure.24 Further de-
tails concerning the actusl dimensions of the problem in empiricsl imple-
mentation are described in Chapter 6.
4.4 The Adaptability of the Planning Model to Long—Term Flanning

in Nigeria

As described earlier in Chapter 3, the approeach te planning in
Nigeria involves the coordination of several sectoral and state plans at
the national level within the framework of short-term (five vears in the
Third Plan) forecasts of the economy's trend. Thus, the introduction of
a long-term multi-sectoral planning model that involves the sequential
coordination of sub-problems will require certain fundamental changes in
the planning machinery as well as in the planning process.

Currently, the Central Planning Office, at the top of the planning
machinery, is responsible for the coordination of federal and state plans
as w;ll as ensuring the overall consistency of the sectoral plans. However,
the model embodied here will require a two level planning framework. We
suggest that the proposed National Planning Commission, when it is estab-
lished, shoﬁld be charged with the task of multi-sectoral planning on the
basis of the model embodied in this study. At the second level, the Cen-
tral Planning Office would then be charged with drawing up the component's

" -—
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of each sectoral programme during each period as may be required by the

. targets prescribed by the corresponding sub-problem of the multi-period
planning model at the first level. In cairying out this micro aspect of
‘tho planning task, tho Contral Planning Office would then use the shadow-
prices deriving from the inter-temporal planning model for project plan-
hing and appraisal. Bocause these prices are computed on tho basis of

o the entire plan, their use yill onsure that each period's sectoral pro-
gramme is compatible with sectoral programmes in other periods.

This two-level planning framework is feasible for Nigeria since
the Central Planning Office is already adequately staffed with sector-
specialists; only the esfablishment of the National Planning Commission
will require necessary modification to planning procedures. Also, the
incorporation of the model as the basis of a two-level planning sequence
ensures th;t sectoral programmes remain consistent with the national plan
and the consequences of shortfalls in plan targets can be monitored.
Furthermore, when fully implemented, the model is such that even when any
period's sub-problem is revised, its implications for the long-term plan
can be traced and negcssary modifications can be mad® to the targets. We
believelthat this system of planning based on dual-diertional:glows of
information between the Central Planning Office and the proposed National
Planning Commission is an appropriate framework for long-temm planning in

Nigeria.
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TARLE 4.1
SUMMARY OF BQUATIONS TN THE PLANNING TANLEAD

A, The following equations are presented In the same way that
they appear in the planning tableau - Tables 4.2 and 4.3
Unless othervise indicated, all the squatioas spply in sld
pericds, .

Materisl Balmnce Constrsints:

~(1) X(8) « 2 ety « BoCx) ¢ 3 1%0) - mM(s) £ 0
Capital Capacity Constreints:

k X(t) - K{x) s ©

Labour Capscity Constreints:
3 xey £ T(o)

Capital Accusulation:
-1%(8) = (1-3) K{2) + K(tel) = 0 tel, ...,

Imperts of Qunsumer Gonds:
C () = al N (1)

Impurty of Xsw Materials:
X(0) = sl Kp(x)

Inports of Investwent Goods:

1,00 = o K (D)

Tetal Impuerts:
MTU:) « 4 M) =0

Balsnce of Faveents Constraint:
M <
K‘.(tl - !.9 Eglﬂ Q0

Savings Conatralnt:
CTU) - (1-3) Ye) < ¢

Naticaal Incueme:

K]+ e ¢ B+ 150 - v o

Upper Bounds en 041 Productien:
8 X(t) » Ey(n) ¢ Finy

B. The follewing equaticns are the tasic linkage eguaticns 1in
the model and generally apply for pericds I tc 9 inclusive,

Capltal Accumulaticn Equaticn (same ay 4 abeve): '
b - (120 Gty - k) a0

with E*(t) = K(t)
Imports Crewth Limit:

C = {1su%) Mple=1) « M. (2] < @
Minimm Crowth Rate of Consumption:

={1ec*) CT{K-H . CTU.‘ * 0

Minimum Crowth Rate of \ational lacome:

=(3eg®) Y{t-1) + YY) r 0

130
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- | : FOOTNOTES
(to Chapter 4)

-

1Although the origins of development planning are often traced to
the evolution of the theory of economic growth, the major breakthroughs
leading to the unification.of the quantitative and qualitative analysis
now embodied in the theory of development planning are directly attribut-
able to the works of P.N. Rosenstein-Rodan, W.W, Legntief, Ragnar Frisch,
Hollis Chenery and Jan Tinbergen among the several other pioneers of the
immediate post-war years.

Spulber,'N. and I Horowitz, Quantitative Economic Policy and
Planning, (New York, W.W. Norton § Co., 1976), pp. 153-154,

3Kalecki, M., Introduction to the Theory of Growth in a SOClallst
Economy, (Oxford, Blackwell 1969) .

“

Mahalanobis, P.C., "The Approach of Operational Research to Plan-
ning in India", Sankhya, vol. 16, 1955. This model has been suBsequently
elaborated and has. constituted the foundation for several more advanced
planning medels now used in India. See Bhagwati, J.N. and S. Chakravarty,
"Contributions to Indian Economic Analysis: A Survey', American Economic
Review, Vol. 59, 1969 for a more detailed description.

SSee United Nations, Programming fechniqpes for Economic Develop-
ment, {(Bangkok, Undted Nations, 1961).

6The'alter'native to the open Leontief model is the 'closed' model
in which some of the elements of final demand are solved for endogenouslyv.
This closure is obtained by including these components in the matrix

inversion process involved in the calculation of sectoral production levels.

See Clark, P.B., "Intersectoral Consistency and Macroeconomic
Planning" in Blitzer, C.R., L. Taylor and P.B. Clark, Economy-Wide Models
and Development Planning, (London, Oxford University Press, 1975), Chap. 5,
for examples of the applications of the static input-output model,

See Stone, R., "The Use of Social Accounting Matrices in Building

- Planning Models" in hlS Mathematical Models of the Economy and Other

Essays, (London, Chapman and Hall, 1967) and also Bacharach, M. , Bi-pro-
portional Matrices and Input-Output Change, (Cambridge, Cambridge Univer-
sity Press, 1970). :

Q

“QSince many of the elements of B will be zero in a typical develop-
ing country where many sectors produce only for current final demand, the
presence of B in the model could lead to problems in matrix inversion.
However, there are many techniques for dealing with this problem,

N

]
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10Nhen the change in outputnresponds to 1nvestment With a gesta-;

tion lag different from the length of each planning per:od equation (4 5)
takes the form: ° . o

(4.5") D(t) =_R [X(x) - X(t)]

where the gap t-t represents the gestation'li@. Generslly, the length of
the gestation period in relation to the length of each planning period has
an effect on the model's adjustment to a set of balanced sectoral growth -
patterns and may lead to problems of stability for the whole system.

11Not.e that the vector F(t) now represents all final demands ex- .
¢luding investment and that the proportionality assumption that K(t} =
kX(t) has been used so that the'k.'s can be interpreted as simple capital-
output ratios. ] ) ' S

1250e Lance Taylor, (1975), “Theoretical Foundations and Technical
Implications'" in Blitzer, C.R., L. Taylor and P.B. Clark, (1975), Economy-
Wide Models and Development Planning, op. cit., Chapter 3, page 54. Among
the considerable literature on the instability of dynamic input-output
models, the most notable are by Chakravarty and Eckaus (1964), Burmeister
and Dobell (1970), Chakravarty (1969) and Jorgenson (1961).

-~

larhe‘recursiVe procedure also offers the possibility that thé
multi-period matrix may be broken down into a serie$ of more manageable
single-period matrices and this decomposition procedure can be particularly
useful when the multi-period matrix exceeds the capacity of the available
computing equipment. See Leontief, W.W., "The Dynamic Inverse' in A,
Carter and A. Brody, eds., Contributions to Input-Output.Analysis,
(Amsterdam, North-Holland, 1970) and comments on this paper by David
Kendrick, 'On the Leontlef Dynamic Inverse“ Quarterly Journal of Eco- |
nomics, Vol. 86, 1972, . PP- 693-696. . ‘

14 45ee Murakaml, Y., K. Tokoyama and J. Tsukui, "Efficient Paths of
Accumulation and the Turnpike of the Japanese Economy™, Chapter 2 of

Carter and Brody eds., op. cit., for a classic example of the application
of the dynamic Leontiefi model.

15Several studies including those of Manne and Weisskopf (1970)
and Bruno, Fraenkel and Dougherty (1970) have tried to overcome this
problem by devising size-reduction procedures.” This is considered unnec-
essary in the light of recent advances in computer technology and the

'design of solution algorithms.

16See Lance Taylor, Theoretical Foundations and Technical Implica-

tions", op. cit., Section 4.1 and 4.2 for a more detailed discussion of

this topic. A similar t ique is demonstrated in Clark, P.B., Plannlng
- Import Substitution, (Amster North-Holland, 1970).

See Intrilligator, M.D., Mathematical Optimization and Economic
Theory, (Englewood Cliffs, N.J., Prentice Hall, 1971), Chapter 14.
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18800 Bckaus, R.S. and K.S. Parlkh Planning for Growth Multl-

Sectoral Intertemporal Models Applied to India, (Cambridge, Mass., M.I.T.
Press, 1968), Manne, A.S., "DINAMICO: A Dynamic Multi-Skill Model for
Mexico™ in Goreux, L.M. and A.S. Manne, eds., Multi-Level Planning: Case-
Studies in Mexico, (New York, North-Holland/American Elsevier, 1973) and
Clark, P.B. and A. Foxley, "Target Shooting With a Multi-Sectoral Model”,
in Eckaus, R.5. and P.N, Rosenstein-Rodan, eds., Analysis of Development
Problems: Studles of the Chilean Economy, (Amsterdam, North-Holland, 1973).

9One major problem that has attracted attention with regard to
these Walra51a!iequ111br1um models 1s that of aggregation of capital and
labour which is an. offshoot of the Cambridge criticism. See Lance Taylor,
"Theoretical Foundations and Technical Implicdations', in Blitzer, C.R.,
L. Taylor and P.B. Clark; Economy-Wide Models d Development Planning,
op cit., p. 98. : .

OCarter,.N.G. (1963),'"An Input-Output Analysis of the Nigerian
Economy 1959/1960'", Working Paper #29-63, M.I.T. School of Industrial -
Management, Cambridge, Massachusetts. Also in the Appendix to W.F. Stolper,

Plannlng Without Facts (Cambridge, Mass. , Harvard University Press, lﬂbo),
p. 323.

1'I‘he National Accounts Commission was set’up in 1974 to construct
a complete set of accounting tables, including input-output and capital
matrices, for Nigeria. So far, the results of the Commission's work have
neither been approved by the Supreme Military Council nor been officially
published.

22Manne, Alan 5. "Sufficient Conditions for Optimality in an Infinite
Horizon Development Pdan', Econometrica, Vol. 38, 1970, pp. 18-38.

. 23See'Bruno,_M., C. Dougherty and M. Fraenkel, "Dynamic Input-Qutput,
Trade and Development', in Carter A.P. and A. Brody, eds., Applications of
Input-Qutput Analysis, Chapter 3.

4The problem has been so structured to make it easily adaptable to
a proposed application of the Nested Decomposition algorithm in future
applications. See Ho, J.K., "Nested Decomposition of Large-Scale Linear
Programs With the Staircase Structure", Technical Report #74-4, Systems
Optlmlzatlon Laboratory, Department of Operations Research, Stanford
University, Stanford, California, May, 1974.
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CHAPTER 5:. A MODEL OF THE OIL SECTOR AS A SOURCE
! OF FUNDS FOR NIGERIA'S PLANS

5.1. Introduction

.

lFor most developing countries, the availability of domestic savings
and foreign exchang; in adequate amounts constitutes'a major resource con;
straint to their development ambitions since such funds must Sc'available
if the devdlopment‘projects outlined in their plans.are to be implemented.
The realization that the availability of such funds for financiné invest-
ment projects can improve the prospects of development, if not actually
enhance the préﬁress toward development, has led to the 'two-gap' theory
concerniﬁg the relative importance of the démcstic savings gap and the for-
eign exchange-gaﬁ in financing economic development.

Generally, developing countries have had to rely on the inflow of
foreign'capital to finance their development programmeslsince the govern-
ments in these countries havg very narrow capabilities for generating domes-
tic savings through conventibna} fiscal measures or for using commercial
policies to generate revenues from foreign trade, given their low incomes
and limited involvement in foreign trade. Howéver, the reliance on external
finance has short-term benefits as well as_serious long-term implications.
In the short run, the inflows of foreign capital may be viewed as injections
which may permit the country to achieve a higher growth target than would be
possible without such capital inflows. But there is also the long-term im-
plication that resources must eventuélly be withdrawn from the economy as
profits are remi£§ed abroad and outstanding loans énd debts are amortized.

N
Recent evidence indicates that some less-developed countries have been

137



138

caught in the debt-trap iﬁplied by the need to secure additional foreign
assistance to meet their payments on outstanding loans.

Since the oil crisis of 1973, there hgs eherged a new class of de-
veloping nations, namély the éetroleum Expgrting Countries, whose distinc-
tive features have ﬁbsed a great challenge to the dictum that the mzjor
cause of underdevelopment is the shortage of fiﬁnncial capital. Although
these countries have 'as many hetorogenous charactcristics as similar ones,

" they generally have éurplus supplies of finﬁﬁcial capital,and labour but
limited supplies of physical capitsl and labour skills. Thus, many of ‘them
face the problem of developing a production structure that would enable
them to invest domestically and transform théir excess supplies of finan-
cial capital into productive human and physical capital over time. In the
aftermath of the increases in oil-price in01973, many of these countries.
resorted to ad-hoc decision rules.in the investment of their surplus oil
revenues since the inflow of such funds was sudden and there Was no svstem-
atic evaluation of the alternative patterns of capital inflow or the utili-
zation of such funds. Nigeria, being a member of the Organi;gpion of Petro-
leum Exporting Countries (OPEC), was one of thesé countries gnd, like the
other members of OPEC, was involved in the haphazard allocation of petro-
dollars in the wake of the unanticipated oil boom.

The purpose of this chapter is to develop a model with which the
iﬁflow of oil funds can_be reasonably anticipated thus enabling Nigeria to
tailor her development programme to the expected inflow of o0il funds. We
start with a brief review of the conventional sources of funds for financing
Nigeria's development plans as well as a discussion of the remarkable shift

from the conventional sources to reliance on the oil sector as a source of
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finance in the Third National Development Plan, 1975-1980. We then pre-;
sent a_dynamig programming moﬁel éf the world 0il market in which OPEC is
assumed to be z monolithic residual supﬁiier of o%l seeking to maximize
the present value of the stream of joint profitslaccruing to its mombers.
Next, the resulting optimum production 1evcls,are‘allocatéd to individual
OPEC countries on the basis of certain rationing criteria reflecting theif
3 .

historical production levels, existing and-future production capacities as
well as their capacities to absorb oil re§enue§. .The last section of the
hhapter QischSes the allocation éo Nigeria from the OPEC maximization

model and derives alternative patterns of the inflow that could be expected,

given some particular changes in the parameters of the basic model.

5.2: Sources of Finance in Nigeria's Post-Independence Plans

Starting from the Ten-Year Plan of Development and Welfare 1946-56,

Nigeria, like most other developing countries, has come to rely on the gov-
ernment to provide a dominant proportion of financial resources for develop-
ment planning. This is especially so because, given the shortgge of domes-
tie sévings, private inves;ment necessarily depends on the inflow of foreign
capital which may sometimes be erratic. The initial attempt at development
finance in Nigeria was an outgrowth of the colonial government's policy of
ensuring that the colonies paid for themselves although the Ten-Year Welfare
Plan had been proposed as a basis for the disbursement of development grants
to Nigeria, along with other colonies. The important imﬁactlpf this Ten-
Year Plan on subsequent methods of development finance in Nigeria can be
scen from the fact that, of its total estimated cost of N 106.8 million, 43%

was to be provided from the Colonial Development and Welfare Funds, 27% from
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the Nigerian Treasury and the'balance of 30% from external loans. Fu;ther~
more, these funds were toibe disbursed on the basis of existing éepart;'
mental budéets and proposals. Thus, from ‘the start, the method of develop-
ment finance has'relicd heavily on budﬁotary resources of the government as
wellras on the inflow of éxtornal grants and loans,

In discussing the sources of finance in Nigéria's Development Plan,
therefore, we have to distinguish among the plans according to the extent
to which th;y have relied on foreigﬁ resources'vis-d-vi: domestic Tesources
8s sources of development funds. With regard to the three post-independence
plans discussed earlier, there has been a gradual shift in the pattern of
finance fr&m the 50% reliance on external funds in the First Plan (1962-0%),
through the reduced dependence on foreign capital (only 19.4%) in the Sec-
ond Plan (1970-74) to the almost total dependence on Jdomestic resources in
the Third Plan (1975-80). The schemes for development finance Embodied in
these three plans warrant individual discussions and evaluation.

Nigeria's First National Development Plan 1962-68, launched only
two years after independence, inevitably continued with the patterns of
development finance that had characterized the pre-independence plaﬁs.

Although the economy's prospects were bright and the country's export cfops

were doing well in the international commodity markets, the total voluﬁe of

the plan and its implied financial requirements of ¥ 1,307.6 million re-

quired more funds than could be provided from these sources. Traditionally,
,,d?mestic funds for development finance came from the recurrent budgetrsur—

giuses of the various govefnments,_from domestic borrowing through the issue of

Jevelopment Stocks, from revenue surpluses of the marketing boards and from
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the internal resources of the statutory corporations. These were normslly

augmentéd'bx grants-in-aid from the Colonial Office as well as inflows 6f

private capital investment and technicall assistance from abroad. However;'

the attainment of independence changed the existing pattern of relation-
shlps and, for the first tlmo, tho planners had to make a detailed, system-
atlc and loglcally con51stont plan of the inflow of financial resources for
the First National Dcvelopment Plan. The approach to financial planning
adopted by tﬁé flanners for the First Plan has become a major characteris-
tic that set it apart from subsequent plans.

The planners proceeded by estimating the possible contributions
from the traditional sources of funds after éet&iled consultation with the
appropriate government agencies and a caréful consideration of the deter-
minants of government revenue. To this extent, the Central Bank of ﬁigeria
gave its advice on the am§u@£ of domestic Borrowing that could take blace
while Kkeeping inflation within expected limits whilst the estimates of
budget surpluses were made on the basis of expected growth in‘recurrent
government spending and revenue. However, the estimation of financial re-
quirements from external sources was carried out on an entirely different
bazis. Each gofernment was supposed to limit its capital expendituré;pro-
gramme to twice the aﬁount that it could provide by itself and wggméerhit-
ted to assume that the balance of such funds wodi@fbe provided by foreign
aid, thus guaranteei%g that at least S50% of the total public investment
progr;mme would be fiaanced from foreign sources.l Irrespective of the
plannergz intentions, this seemingly generous 'offer' of foreign 'aid' has
been considered ‘dubious especially since it included contractor finance and

suppliers credits which were often made on terms that were scarcely conces-
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sionnary.

The planned sources of funds for the First Plan as well as the ac-
tusl sources of funds are shown in Tt{bié 5.1. Of the N 1,307.6 million
public sector iﬁvestment programme for the First Plan, W 654.2 million_o?
more than 50% was expected to be procurred from external sources while dom-
estic bofrowing was expected to provide N 151.4 "gillion or 11.6% of the es-
timated financial requirements. As it turned out, the hirgt Plan was sus-
pended at the outbreak of thc ngerlan civil war in 1967 thus limiting our
comparison of the planned and actual sources to the f1rst four vears of the
plan. The performince of the various sources of finance during the period
1962-1966 indicates that those sburcés that depended on the Nigerian economy
performed better than e*peoﬁed and could not be blamed for the Plan’s fail-
ure, whereas foreign aid inflow durlng the pcr1od p;oved grossly inadequate
in both its volume and proportions. Compared with their four-year equiva-
lent of the six-year programme, the government recurrent budget surplus and
doméstic borgbqing more than fulfilled their planned targets with the sur<
pluses over the plan targets amounting respectively to ¥ 104 million and &
91.63 million ;ithin,the first four years of the plan. These two sources

alone contributed approximately 50% of total public investment as compared

to the 15.9% they were expected to contribute. The other domestic sources -
the internal resources of federal statutory corporations and the marketing
boards - suffered some shortfalls, resulting mainly from the poor perform-
ance of Nigeria's export crops and the endemic inefficiency of the statutory
corporations. The surprisiné ;hortfall in the ;nflow of foreign aid which
led this source to contribute only 23.4% rather than the estimated 50% dur-

ing the first four years of the plan has been blamed on the government's
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reliance on contractor-finance and suppliexrs credits during the four years.
However, it is oqualiy true. that such*dependence on these unusual sourcds
would not have been necessary if for;ign aid inflow had been at the pace
anticipated when the plan was launched. Of course, this inadequate inflow
of foreign financial resources implied serious distortions to the plan's
offective programme and much of the plan's overall poor performance could
be blamed on irrcgularities in the planning and:actual inflow of financial
' Tesources. |

The frustrations experienced as a rosult of dopendence on ex-
ternal resources which failed to materialize led;the dréwérs-of the
Second Plan to examine the pattern of public expenditure more closely with
a view to distinguishing those items that are income-generating trom thsse
that are rcvenug-absorbing and also to link public spending with the plan-
ning effort in a consistent way. Furthermore, the fact that the economy
had shown great resilience in the face of the extreme scarcity of foreign
exchange implied by the Nigefian civil war induced a special emphasis on
self-reliance in the Second Plan, The specific circumstances of the imme-
diate post-war cconomy were so precarious that a carefully planned scheme
for development finance was necessary. The war vears had created a large
amount of public debt and a backlog of foreign debts and the real challenge.
was to find a means of reducing this backlog and rebuilding the country's
balance of payments reserves to ensure the stability of the Naira while
. also financing the foreign exchangé requirements implied by the massive
capital required to fulfill the post-war reconstruction plan. Thus, it was

¢clear from the start that the ava;)ability of financial resources would be

a bottleneck and that foreign resources would have to be relied on during
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the Second Plan,

However, the planners chosé to draw upon the dyvnamism of the
Nigerian economy by adopting a disciplined foreign exchange budget backed
by stringent import ragtrictions in the belief that the oconomy's resources
.could be mobilised by the appropriate use of monetary and fiscal policies.
Thus' the financing assumption of the plan was that the bulk of the oxpendi-
ture on current and capitu} accounts will come from interﬁally generated
'ﬁrivato and public savings and other domestic resources with external capi-
tal acting only as a supplementary source of finance. To this extent, the
state gﬁQornments were expected teo financéd their public infrastructural
programmes by the responsible use of marketing b;ards surpluses whilst the
statutory corporations were expected "to become m&ro efficient, viable and
profitable, such that they would add to rather than detract from the poul
of resources available for financing the natidns-devnlopment”.: The Central
Bank was expected to provide the necessary~framewbrk for accelerating the
pace of development activity while maintaining monetary stability.

Under these assumptions, the Tlan anticipated that more than 80% of
its total public investment programme of E‘I,SGO million would be mobilized
from internal sources. A large proportion of this - over N 200 millioq or
57.7% of the total programme - was to be provided through recurrent budget
surpluses while the Central Bank was expected to raise N 144.6 million
through domestic borrowing over the four vears. The statutlory corporations
and the marketing boards were expected to contribute only 5.1% and 8.6% of
the total public programme, respectively. Although the preportions contrib-
uted by the domestic items remained fairly similar to those in the First

Plan, the main distinguishing feature of the Second Plan was its limited
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reliance on forcign sources; the prqjectcd foreign exchange gap was only

N 302 million or 19.4% of the total public investment programmclwhich was

a dramatic change from the S0% projected in the First Plan. Furthermore,

such foreign capital inflo;s were expected to take the form of programme

support and sectoral loans of the "soft" and conventiongl types instead of

" the project-tied loans and ad-hoc credit arrungements'of the First Plan.3

The performance of the various sources of finance for the first
three yvars are shown in Table 5.2. This table shows that for the three
vears, the total available financial resources amount to W 1,492.8 million
which was greatér than the planned receipts of N 1,240.4 by more than N 252
million., This was maiﬁly due tu the steady increase in the con?ribution
made by recufrent budget surpluses of governments which consistently ex-

" ceeded tﬁc planned receipts trom this source throughout the period covered.
The perfo;mance of domestic sources would have been better but for the
shortfalls in domestic borrowing which, while exceeding the initial planned
receipt of N 144 million, fell short of thé revised targets by wide margins
in the first two vears and by more than N 178 million over the three vears,
The two other domestic sources performed fairly well, with the marketing
boards surpluses contributing N 324.6 million, N- 190 million more than the
pianned receipt of N 134.0 during the entire plan. In contrast, the contri-
bution from external finance was very poor, reaching only 9.5% of aggregate
capital receipts over the three vears as against the 18.3% estimated for
the first three vears. Of the N 227.6 million.anticipated, the inflow of
external finance was-only N 142.4 million, registering a shortfall of more
than N 85.2 million. This low level of external resource inflow was blamed

nainly on 'the slow rate of disbursement of negotiated and committed aid,
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par;iculgrlx project aid“;4 However, it is noteworthy that towards the end
of the plan period, the economy had begun to receive massive inflqws of for-
oign oxcha;ge following the increase in oil-prices by OPEC in 1973. Thq
volume of the inflow was so much that the scheme for development finance
underwent a complete overhaul by the time the Third Plan was drawn.
Nith the background provided by the massive inflow of oil %unds in

1973 and 1974, the plunncrs‘laid out the logical basis for-financial ar-
fangcmcnts during the Third National Development Plan, 1975-80 in the Guide-

lines for the Third National Plan as follows:

e

"As far as the next Development Plan is concerned foreign

exchange is unlikely to feature as a major problem. In

fact, official prejections indicate that after financing

all external transactions relating te bath current and

capital needs, it may be possible to add to our external )
reserves about N 1,500 million during the Third Plan

period alonc.'?

This expressed optimism was not only a drastic change from the conventional
methods of development finance but it also indicated that the economv had
now fully recovered from the ravages of war and was substantially capable
of meeting its own foreign exchange requirements. The immediate problem
then was to find wayvs by which the revenues earned from oil could be used
te permanently increase the economy's productive capacit}. This was par-
ticularly necessary since oil is an exhaustible resource and schemes need

to be found for internalising the benefits accruing to this rapidly growing

BN

sector and for purposefully investing the surplus revenues to create the

I

necessary economic and social infrastructure for self-sustaining growth and
on which the economy could thrive even after the oil reserves are exhausted,
The result of these optimistic projections are shown in Table 5.3

4

which is completely different from the traditional analysis of the sources
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of finance for the pfevious plans. The striking observation here is that
the planners had shifted from relying on budgetary surpluses, domestié Sor-
rowing aﬁd Marketing Board surpluses to an almost coﬁplete reliancg on the
oil seétor as the source of finance over the éntire five-year plan period.
Basgd_on d{new scheme for resource allocation among all the states in the
Federation, the Third Plan éstimatéd a2 recurrent budget surplus amounting
to over N 26.739 billioq‘over the five-year period of which N 17.726 bil-
"lion was to be raised from the additioné to reser§es from the foreign ex-
chanée budget shown in Table_S.S. Within the context of national economic
planning, each state was supposed to be responsible for those programmes
within its area of jurisdiction whilst the Federal Government undertook
those programmes that were thought to be strategic to the Plan's success. °
Furthermore, the Federal Governmen; also offered grants to the states to
give priority to particular sectors that had suffered from the scarcity of
resources in the earlier plans.

Judging from the volume of financial resources actually available
during the first vear of the plan, the\inixial estimafes were too optimis-
tic; the buoyant financial pisijzg painted by the planners had suddenly
vanished. As a result of cut-backs in oil production consequent upon the
world-wide depresgion that was underway in 1975, Nigefia suffered a ¥ 2.557
billion shortfall in revenues from 0il exports and this implied serious
financial consequences-for the whole plan. The government budgetary surplus
amounted to only ¥ 2,224.2 million which was more than N 2.6 billion short
of the ¥ 4.8 billion anticipated by the planners. This also meént that only
46% of the anticipated funds was available in the first year of the plan.

In all, the overall short-fall in the availability of financial resources
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amounted to about M 2.177 billion.® e

The poor performance recorded by the Third Plan's finahcia1 budget
in the first yeaf can be blamed less on the unantiéipated decline in oil
exporfs but more on the haphazard methods by which '0il Tevenues were pro;
jécted for the plany .AIthough the planneré' optimism was‘justified in the
light of the rapid increases in oil‘fevenues following the OPEC price hikes
in 1973, there was‘no attempt made'to systematically model*the inflow of -
0il funds’ and specifically 1ncorporate sudh a model’ 1nto the plann1ng frame- -
work adopted for the Third Plan. It is our belief that the world petroleum
industry is too complex to be modelled by the 51mp1e projections used in
the Th1rd Plan. A model for spec1f1cally programm1ng the inflow of oil
funds into Nigeria as a member of QPEC is suggested‘in the next -section.
This model is such that the time pattern of the inflow of oil Tevenue can be
generated within an OPEC-wide model and the consequences of such flows aﬁd
deviations from them can:be consistently evaluated within the context of the

planning model outlined in Chapter 4.

5.3 The 0il Sub-Model: Optimal OPEC Production in a Stable World Market

The future prospects of the world oil industry have been a subject
of great practical interes; to both economists and policy makers, especially
with regard to the optimal rate of d;ﬁletion of a non-renewable resource.
Thus, since the o0il embargo of 1973 and the subsequent revisions in,the
priée of 0il by OPEC, the world oil industry and its future prospects have
become the subject of several research efforts. Based on analytical

- frameworks similar to the'ofiginal paper by Hotelling (1931) and subsequent

refinements of the theory of'exhaus;ible resources by Gordon-(1967), Smith
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(1968) and Solow (1974), most of these studies have attempted to predict_
- the future prospects of the world oil market with-partxcular reference to
" OPEC. - - - o .

o : ' I

Some of these studles, 1nc1ud1ng those by Adelman (1972) Hughes
¢

'EMesarov1c and Pestel (1974), Nordhaus (1973) and Kennedy (1974) have ap-
proached the problem from the consumlng natxone} point ‘of view by concern-
“ing themseres more with posszb&e responses to OPEC price- 5ett1ng behav1our
”:and the possibilities of subst1tut1ng other energy-sources for OPEC oil.
'Other studles notably those by Blitzer, Meeraus and Stoutjesdijk (1975),
Kalymon (1975), Kyle and Moskow1tz (1975) and Gateiy and Kyle (1877), have
eimphasized the economic motlvatlonf'behlnd OPEC‘s pr1c1ng strategles pro--
dnct1on decisions and capac1ty expansion p011c1es as: well as the 1mp11ca-
1t10ns of the current production decisions and.market sharing schemes for
the short- term and long-term interests of OPEC However, most of these
stud1es have been essentlally non-dynamic in either their structure or meth-
. ods of analysis and have therefore yielded results that have proven both
.-rncorrect and 1neppropr1ete Judg1ng by developments in the world oil market
since“1973.8 ‘More recent models,heve come .to recognize-the predominante of
economic factors in OPEC‘s'behariour as well as the relevance of the deple-

tlon of oil. reserves "to the long term prospects of the world oil market.

The latter factor has given rise to other studies on the augmentation of

et ¢

oil Teserves through exploratlon, notably those by Bradley (1967}, Uhler.
(1977) ‘Cox and erght (1974) and Culler and Cummlngs (1974)
v Within the context of this study, the most, ‘interesting of these
studles have been those that. have tried to extend Hotelllng's orlg1nal study

of the monopollst1c pr1c1ng of exhaust1b1e resources to include both the
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export and &oﬁésfic congumbt;on §Spects of tﬁexdecision proﬁléhjfacgng an
oiltproducer. Among these,jiwo studies - Kalfmqn (1975) aﬂd Kyle and

. Moskowftz.(i975) - ére nofeworthy especially with }égard to their depthuof
perception of the problem facing OPEC and‘theif inclugion of the depletion
of oil reserves among the major factors influencing OPEC behaviour; How-
ever, the model proposed in this study, while poggessing certain similar
cheracteristics to these studies, is différent-in its analytical frame-

work and has a distinct two-tier appranh to the analysis of OPEC produc-

The general framework of most OPEC-allocation models oféen starts

from the determlnatlon of the world demand for oil and the proportlon of

it satisfied by non- OPEC supply. " The difference between . these, the resi-
~dual demand for 0il, is then assumed to be supplied by OPEC actlng ‘as a
‘un1f1ed entlty. However, such an approach precludes the poss1b111ty that
OPEC's long term interest may not necessarlly be best served by a produc-
tion policy that seeks to fu{;y satisfy this residual gemand for oil. This
study formulates é model of'OPEC és a monolithic oil-producing monopolist
seeking to maximize the discounted stream of profits acéruing to its mem-
bers over éimelby the approp}iate choice of a production profile, such‘
nthét totai oil extraction during the planning horizon does not exceed the
total known reserves.9 Furthermore, many of the existing studies have
'dlfféred not only by thelr method of iflutlon but also by their assumptions
regardlng future conditions in the world oil market especially with Tegard

“to short-mun and long-run patterns of market responses, the treatment of
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the domestic demand for oil and the-role of OPEC's produﬁtion capacity- and
potential predatory policies on production decisions.

In studies based on the Kalymon-type model of QPEC behaviour, the
demand for OPEC oil is treated as a function of price at each poi;t in
time and 1s allowed to change with growth in market size. Aithough these
studies set the problem within the framework of dynamic programming, their
solution techniques gengrally employ Lagrangean sptimisation mathods,

This method of solution does not fully incorporate the dynamic nature of
the problem or the monopélistic prbperties impiiéd by OPEC's dominance of
e worhd oil market and its complete control of the residual démand for
oil. Instead, OPEC's desire to maximize the discounted stream of profits
from oil productioﬁ accruing to its members, J(t), is formulated within the

. 2
framework of the calculus of variations as follows:

{(5.1) ‘Maximize J(t) = fg [R(q) - C(d,x)]e‘rt dt

where wis the rate of discount, R({q) is the revenue function thch depends
on the quantity of oil extracted per period, q(?), and C(q,x} is the cost
function which depends not only on the quantity of 0il exfracted but also
on the cumulative extraction, x(t). The latter reflects the assumption
that the cheapest o0il is extracted first and thus takes account of the in-
creasing cost of oil extractién over time.10 .

Since the rate‘of change of cumulative extraction at time t is equal
to the rate of production, X(t) = q(t), the objective functicnal in (5.1)

can be restated as:11

(5:2) Maximize J(€) = [y [REX(2))- C(%(t), x(£))]e™™F dt

A
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The only constraints expiicitly incorpdrated into the problem are the ini-

tial and terminal conditions which specify that cumulative extraction in

the initial period is zero but must not exceed the total known reserves, X,

in the terminal year although the terminal year, T, is not known and is

therefore assumed to be variable., Thus, (5.2) is to be maximized subject

to the constraints:

(5.3) x(0) = 0 and x(T) ¢ X

- -The first-order necessary condition for an optimal solution to this

problem is described by the Euler equation which requires that:

(5.4)

for all t during the planning horizon.

From our model, we have the following:

[ ]

3 J(t) _ {B-C!i! x) , -Tt

3 x(t) 3 x le

.3 J(t) _ {3 R(X) 3 C(x, x]} -t
3 X(t) '3 x 3 x v

. 2 ..,
and d 9 J(t), -Tt 3 R(X) 3 C(kx, x) 3 “ R(X) =
xGxm) T - A S
3% cix, x o 9 ? ¢(x, x) 5 e Tt
. 3 X 3 x
3 X
Substituting these into (5.4), we get:
2
(5.5) -t STy e THRI(R) - %-Eq - e R - 2E k-
. x 3 X
2
3°C .. _
3 xax =0
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which yields the following equa;ioh of. motion: ’

. 3C L ey 3G
k- < +{r R' (x) - 5 i}

9 x ¢
(5.6) x= i

R (x) -2 * }

3 X0 x
By use of the definitional relationship x(t) = q(t), we can convert eqha-
tion (5.6} into a pair of equations of motion which describe the optimal
‘profile of resource extraction and the rate of change in oil production

along this optimal path:

. .
9 C(q,x) 3 C(q,x} , ' 3 C(q,x
aqdx 3°Fx r{R (q) - _-ELELT%?
q(t) =
(5.7) ' Rq - 2 z C(a,%),
3 q2
x(t) = q(t)

The second-order condition for -optimality is defined by the Legendre

condition which requires that

2
3 7 J(t) <0
L2 -
3 X

that is: ' %

. eTt {R"(q) - 2——E§SL51} < 0.
9 X

This condition, it turns out, requires characteristics that are typically

satisfied in the monopoly case such as increasing marginal- cost

> 0 R and



' . 154
-
decreasing merginal revenues, R" < 0. Furthermore, the Weierstrgss—ﬁrdman
conditions are satisfied as long as the x(t) equation for the extremals

X 12 '
are continuous.

*

Eﬂ&ther investigation of this model revealed that_additiﬁnal re-
strictions are imposed on the nature of cqs;;function'admis§ib1e in this
analysis, The steady state occurs when Qﬂt) = x(t) = 0.° Howéver, the
locus of points for which q(t} = 0 passes through the stedﬂy-state-point

- (0,x*), where x* < X is the level of the cumulative extraction after whicﬂ
aC

R'(0) ¢ 36 (0,x) and it is not profitable to extract oil. We can obtain

the slope of this locus by differentiating equation (5.6) with respect to

x along q(t) 0. We then have:

l\.

. o
- I g_9+q{a C _ dq, asc}_{azc+azc dgq
9 q3 x dx 3¢ 2 x dx 3 q 9 x2 5 x2 3 q 9 x dx
bR 922y a’tc day v
R'@D x-552 = 2 dx®
dq
g J
which implies: \
azc_qa:’c +razc \
d 3 x2 -9 d d x2 993 37
(5.8) aq| . = '
dx|q=0 2 )3
3 7 C C
T R'(Q) - 5 v QS
3 q 3 q° 9 x

This result implies certain restrictions on the signs of the partial deri-
vatives and these have fundamental implications for the general structure
of OPEC allocation models. ‘It turns out that for a steady-state solution

. [ ]
along the locus §(t) = 0 with %%-< 0, we need a quadratic cost function

such that:
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and

, .20
aqa xz 3 q2 I X

and these can only be satisfied by a costlfnnction that is fully quadratic
in both q and x. Hitherto, most models including those by Cremer and:
Weitzman (1976), Pindyck (1976), Gately and Kylé (1977) a&d Marshalla
(1977) have followed along the lines suggested by Nordhaus (1973) to spec-
ify the cost function such that the capital costs are inversely propor-
tional to the volume of remaining reserves. However, our result indicates
that the optimisation model imposes certain restrictions on the class of
admissible cost functions thus helping to provide guidelines for the choice
of an apbropriate cost function for the empirical implementation of the
model.

In order to apply the anlysis to the case of OPEC, it was necessary
to specify.the various demand and cost fﬁnctions explicitly and to calibrate
the requigite parameters to reflect the conditions in the world oil markét.
It was also necessary to ensure that all the conditions following from the
optimisation model were met by these functions.

Following from our assumﬁfion that OPEC faces-fesidual demand for
0il after non-OPEC suppliers13 have been allowed to satisfy their p;opor-
tion of the world demand for oil, it is possible to specify the demand

faced by OPEC, QD, as:

D D

.9 =q -



where QW is the ‘world demand for oil'and QN 15 the non-OPEC supply of oil.
_Evidently, future demarid" fbr OPEC oil. depends on such factors as the eco-
nomic activity in the major consuming areas, the time pattern of adjust-
ment to the prlce of OPEC oil in the consuming nat1ons as well as the
availability of V1ab1e alternatlve backstop technology that could replace
oil at a feasiblé substitution price. However,_thef;ecord since the OPEC
" price increase; of 1973 indicates that for the foreseeable future; the
'demand for OPEC oil. can be expected to grdw*at_fairly steady rates; irre-
spectlve 2& the schemes for reducing consumptlon in the major consum1ng
'countrles, 0il remains a versat11e 1ndustr1al raw material for wh1ch no
immediate substltute is available in the energy and chemical process1ng
industries. Thus, ‘the world demand for OPEC oil was assumed to grow at a
‘givén annual rate, g, over the entire peribd covered by the mo@el. Using

a linear demand equation, we have:

-

(510 Q@t) = [a-bp()] (1+ gt

If we convert (5.10) to obtain a price function, we have:

(5.100)  P(t) = a-p ()

where o = %—and B=%-; this equation was used in determining the price paths.

It follows that.the revenue function is:
(5.I1)  R(q(t)) = P(q(t)) alt) = [a - 8a(t)] q(t)

This function was speglflcally parametized by choosing the values of a and
‘B such as to reflect the iong-term elasticity of demand for OPEC oil equal

to -0.33 while, at the same time generating the price per barrel that ruled
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in 1974, the initial year of the optimization modal.l4
- Siniiafly; the cost function which was required to be fully quad-
ratic in both the rate of extraction, q(t), and the cumulative extraction,

e

x(t), was specified as follows:

(5.12) C=eq+ %-qz + hxq + %-xz

ensuring that both x and q are equally weighted in determining the

of p}odﬁction.' The values of the basic parameters were then chosen
eflect’the“estiqgtes of production costs in the Persian Gulf, where
more than 80% of OPEC's supply of oil is 'pr-i'.-c.’tuc:vtad.1-s In particular, the
cost parameters e and h are such that the marginal cost per barrel of éil
increases from 22 cents aféerhlo billion barrels of oil have been produced
" to $1.12 after 100 billign barrels and further to $3.62 after 500 billion

barrels have been produced, o

Substituting the values of the derivatives derived from equations

(5.11) and (5.12) into equation (5.6), we gefElG
_ h(l1+r) ~ r(a-e)
(5.13)  4(t) = rq(t) + g x(t) - 25

Using the relationship q(t) = X(t) (which implies that q(t) = x(t)), (5.13)

translates into:

(5.14)  X(©) - rx(t) - P x(r) - - Heze)

which is a second-order differential equation describing the optimum pro-
file of cumulative extraction over time. The general solution to‘(5.14)

can be stated as:
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At

B ¢ AZt T(a-0
(5.15) x(t) = Ala _ + Azo T E{IEE}

~

4h(1+x) ,1/2

‘whore‘ A 78 + h

1’ "z";', [+ G«
In order to definipi:e the equation the initinl conditions‘obtaining'in

both 1974 and 1975 with regard to cumulative cxtractihn were used to deter-
mine the values of Al and Aj'17 Once equafion (5.15] 15 particularized,

we can §efine the annual extraction rate by using the relationship\g(t) =
x(t). .

The optimum production profile so derived was then allocated to the
individual OPEC ﬁembers as maximum output levels they would produce without'
unduly threatening the stability oé.the cartel. Such a market allocation
criterion should normally reflect the production capacity of individual
OPEC members, théir %Fvels of known ultimately recoverable and potentially
discoverable‘resg:veé‘as_Nell as their capacities to absorb oil revenues.
However, the secrecy surrounding{tﬁe world oil industry in general and the
OPEC in particular makes itl&ifficult to define a market-sharing formula
. that sufficiently incorporates thése qutors. Thus, we have instead assumed
that OPEC allocates the optimum output't6 its different members on the basis
of past production levels since these figures themselves indicate the ac-
tual market shares controlled by each member. The share of the optimum out-
put allocaféd-to any ?ember, it was assumed, was based on a five-year mov-
ihg average of the historiéal market shares.18 )
| The initial allocation was based on available actual data on market-

shares from 1969 to 1977. That is, the allocation for 1974 was based on

the average market shares over the period 1969 to 1973 whilst the allocation

1
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for the next year was based on the actual average markot-share; for the
five-year period 1970-1974. After 1977, the calculation of the market-
shares is based on 'the market-shares prﬁdicted by the model itself. Table
5.4 shows the actual vﬁlues of the market sharc§ from 1969 to 1977 and the
predicted market shares for the p;fiod 1974-1977. NWhilst the predicted
values approximate the actual figurés for those countries that have kept
fairly sﬁeqdy market shares over time, fhe gap between‘the predicted and
actual market shares are much wider for those countries whose share of the |
market have fluctuated widely over time, especially Kuwait, Venezuela and
Libva. The prcdicte& market-shares for Iran, Nigeria and Algeria-areﬁquite
comparable to the actual ﬁarket—shares for the periad 1974 to 1977,

Since the optimi;ation model computes a single OPEC oil-price, the
preceding market shares are then translated into oil revenues for each
individual country over time. The details of the alternative revenue
patterns accruing to Nigeria from oil production are further discussed in
the next section.

5.4: Results of the 0il Sub-Model: Alternative Oil Revenues Aécruing to
Nigeria from 0il Production .
5.4.1: Results of the 0il Sub-Model

The optimum rate of oil extraction was determined by using equation
(5.15). However, the solution depends on tﬁe particular values assigned to
the various parameters éf the model. The parameters of the demand and cost

functions were set at the following levels:

ca = 19.942 . B = 0.667 h = 0.005S e = 0,120

K}

These values were thought to be the most plausible set of values taken by
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those parameters as reflected in previous studies of the oil industry by

- Kalymon (1975), Blitzer et. al. (1975), Fischer et. al. (1975) and Gately

and Kyle (1977). Howevpr. in order to explore the influence of the rate of °
discount r and the rate of growth of world demand g on the optimum produc;
tion profile, nine experiments were conducted using different sets of |
values for r and g in computing the optimum levels of proéuction and the

implied price paths over S0 yggrs; These sets of pérameters are specified
- ot

-

in_Tab{e 5.5. e T

‘In all, thé nine experiments fall into three major categories:
cases i, 2 and 3 are based on a constant value of the rate of discount, r,
while g, the rate of growth of world demand, is increasing; cases 4, 5, 6
and 10 involve simultaneocus .changes iﬁ-the values 0{ boéh the rate of dis-
count and the rate of growth of world demand, while cases 7, 8 and 9 ex-
plore the effect of a higher rate of discount (r = 0.05) on the production
profile and the price paths. It should be noted that the parameters for
cases S and 7 are the same.

The overall indication from the computation experience with the
OPEC-wide optimization model is that whilst the price paths would be sig-
nificantly affected by changes in the values of a and 8 to reflect changes
in the elasticity of demand as one would expect, the optimum production
p£ofile 1s sensitive only to the rate at which the producers discount the
future whilst the price path is influenced by both the rate of discount and
the rate of growth of world demand. Generally, as r increases, the rate of
resource exhaustion is higher, implfing a tendency fér the price paths to
decline over time. On the other hand, an increase in g does not alter the

production profile but leads to a steady increase in the price of oil over
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A
turn.

time. The results of the different sets of experiments are discussed in

v

L - FRCRIT N
- NN 4

In the first set of experiments (Cases 1, 2 and 3), we set the

value of r at 4.0% and ygried the value of g from 5.0% to 6.0%. The;e
three cases genefated the same production profile (represented in Table 5.9
by Case 3) but thfee different price paths shown in Table_5.6 and Figu#g*’” N
S.1. Starting with a base-case with the world demand for oil growing at
75% per annum, the price of oil gradually increases from $12.881 in 1974 to
$16.598 in 1974 U.S. dollars at the terminal date in 201419 and then on to
$16.923 in 2024. The incfcase in g from 5% to 5.5% leads to an upward
shift in the priée_path réklecting a 3.3-cent increase in the price of oil
in the initial year, a gap which widens to more than 59 cents at the termi-
nal date and to about 65 cents in 2024, Similarly, a further increase in
g to 6.0% is reflected in an upward shift in the price path. Calculated in
current dollars, these seemingly\ﬁhrgina% changes in the price paths could
amount to substantial increases in OPEé revenues over time, especially
since t?e date of exhaustion is the same for the three models‘and the fail-
ure to feduce tﬁe rate of growth of consumption can only lead to massive
‘trgnsfers of real resources from the consuming nations to QPEC.

| In thé second set of experiments, we varied the values of both r
and g simultaneousiy. In th;s case, the model generated a different extrac-
tion profile and a diéferent.price path for each of the four cases. In
Case 4 (r = 4.5%, g = 4.5%), the production profile is such that the ini;

tial rate of extraction is 30.413 million barrels per day (mb/d) in 1974;

gradually increasing to 111.139 mb/d in 2012 when total QPEC resources are
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. ekhausted. These are shown in Flgure S 2 and as case 4 in Table 5.9.
With an increase in r and g to 5.0% in. case 5, thp 1n1tial rate ofkextrac-
tion declines to 30.373 mb/d although the productlon profile rises at a
faster rate, especially after 1995 The result of the higher rate of
extraction is an earlier exhaustion d?te (2010) with -.a daily production of -
more than 119 million barrels per da?‘at the terminal date. This case is
shown as cas§ 5 in %able 5.9. 'In cases 6 and 10 which reflect further in-
creases in r and g to 5.5% an& then to 6.0%, the same results are obtained:
a 51mu1tapeous 1ncrease in the rate of dlscount and in the rate of growth
of demand for OPEC's 011 1eads to a higher rate.of. resource extr;ctlon and
thus an ea;ller time of ;%source exhaustlon - 2009 and 2007 in case 6 and
10 respect1ve1y. With regard to the effects of these simultaneous changes
An r and g, the model shows how the impacf of susply.aﬁd demand conditions
are borne out through the changes in the price paths. Whilst the increases
in r lead to higher rafes‘of extraction and thus a tendency to lower prices,
the accompanying increases in the rate of growth and demand lead to highgr
0il prices over time, yielding net upward shifts in the price paths as'r
and g increase although the price increases are much'smallér than those
observed in the first set of experiments. These results are shown in Table
5.7 and it can be seen from Figure 5.3 that although the resultant price
changes are significant in the'first few yeafs, the price paths converge to
about just slightly above $15.00 over 50 years.

The final set of experiments involving cases 7,‘8 and 9 we}élsimilar
- to the first set (cases 1, 2 and 3). althdugh the value of T wés inéreééed to
5.0%. As earlier observed, the effect of the increase in g is ma1n1y re-

flected in higher o0il prices although the price paths are significantly dif-

»
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~increase 1.“ g leads to an upward shift in the price path.

~ their h15tor1ca1 market shares. The resulting: pﬁgduction profile for

' - - . . ;. . P . . . )
~. . - . ! . i . - i
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-ferent now that T has been increased from 4.0% to S. 0% "In particular,

the rate of‘change of prices 15 much slower increaSing from about 312 9 in

case 7 to on17~515 rs7 1n 2024 at the termingl date, the year 2010, the
*

'.price 1s only $l5 155 ‘ A 51m11ar-pattern of moderate but steady 1ncreases

'
T . *

~in the price of OPEC 011 is noted in- cases '8 and 9. ' These results are’

shown in Table-S 8 and Figure 5.4. The corresponding unlfbrm extraction

-profile for all the three cases is represented by case 10 in Table 5. 9

1

To further highlight the effect of the increases in the rate of d15codnt
on the pricqaprofile, Table.S*lo showing cases 1 and. 7, cases 2 and .8 and

cases 3.and 9 has been added. | Each of these three pairs of cases belong to

one of two productlon profiles -- either case. or da¥e 5 ‘of Table 5 9;

there are six different price paths which show how the 1ncrease 1n T tends

A

to reduce’ the rate of increases in the price of oil over time but the

5.4.2: The Implied Production Allocations to ngeria and 0il Revenues

Accru1ng to Nigeria from 0il Production
- 5

in allithe cases deseribed in the foregoing section, the optimm

production profile was allocated to individual OPEC members on théshasis of

J'

?ﬁNigeria is shown 1n Table 5.11. 1In essence there are five distinct pro- N

1

duction profiles since cjhrs 1, 2 and 3 are the same and so also are cases -

,S 7, 8 and‘Q All these maximum output levels caIl for steady 1ncreases

~

in production capac1ty from about 1.7 million barrels per day to between .

' 3.6 and 5.2 m11110n barrels per day in year 1998 wh1ch is the terminal year

. of the long term plan Subsequently, the required production capacity

LY

1ncreases at faster rates as some OPEC members begin to exhaust their Te-

.e' , - .
- N . . . .
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_ serves and ngerla is allocated increasing proportions of the market.

Furthermare, these results show that ngerla's estimated 011 reserves of

" 51,525 bxllloq barrels of oil 20 are exhausted one to three years before
total O?EG reserves. Compared with the other OPﬁC'members, Nigeria exhausts
it; reserves shead of Saudi Arabia, Kuwait, the ﬁnited Arab Emiratesf Iraq

fand Indonesia but after Iran, Venezuela, Algeria ane Libya have exhausted

" their reserves. In terms of their 1mp11cat10ns for ngerla s capacity to

pioduce the spec1f1ed output levels, the levels of daily preductlon shown

in Table 5.11 are not 11ke1y to be dlfflcult to meet at least until 1990;

the current dally capacity is more than 2.5 million barrels per day and is

expecéed to increase to 2.8 million barrels per day in 1980.

“\‘ The implied revenue. flows are shdwn for qasesll to 10 in Table 5.12,
Given the steedy increase in the price of oil over time and the steady in-
creases in the rate of extraction in some of the cases, we are not surprised
that tﬁe expected revenue increases steadily from less than 10 billion U.S.
dollars in the first few years to more than $20 billion in each caee in the-:
year 1998 and further to more than $50.billion by the yeer 2010, if the re-
soufces are not already exhausted. ‘

However, since the oil revenues were meant to be applied as.uncomﬁen-
sated fund-transfers from the oil sector for financing Nigeria's deyelopment,
it wﬁs necessary to convert the revenue infiows into the expected revenues
in eachltarget-yeer of the leng~term plan. Thus, each stream of revenues
computed and shown.in Table 5.12 was converted to Nigerian Naira at the of-
ficial 1974 exchanée rate or 1 = $1.6228. The resﬁits for each case and

~ for the.nine-target-years of the planning horizon are shown in Table'5.13.

These levels of revenue inflow from oil production were employed in the

~
-
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planning model as the maximum levels of foreign eichange inflow that ‘could
be expected over the planning period and was used.iﬁ defininé the balance
of payments equation as well as the lower and“upﬁax;iimits on the oil sec-’

tor's level of activity.
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? Mathematical Appendix:

Given the revenue function as:

(5.11)  R(Q) = aq - Bq°

It fbllow; that R'(q) = a -~ 28q and R"(q) = -28 < 0

Also, assuming the quadratic cost function:

2
(5.12) Clq,x) = eq + g-q + hxq + %-xz v

Al

then:

o 3C(q,x)
. ——?}%L—l

igﬂ’_xl = hql+ hx

I x

e + hq + hx

- -_E&leh)‘o

h>0

Substituting these values into equation (5.7), we get

a - h_IOL"(hQ"‘.hX)+I‘{a-2B.q-(e+hq+hx)}
q(t) = [ -(28 + h) ]

hg - hq - hx + r{a - 28q - e - hq - hx}
-(28 + h)
'_{hx-r[a- 289 - e - hq - hx]}
28 + h ' ~

n

rq(28 + h) + hx{l + 1) - r(a - e)
(28 + h) .



Thus we have:

h T e

(5.13) _‘.‘(t)' = Tq(t) + (zrlszi) x(t) - (Z‘SZh)
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FOREIGN EXCHANGE SOURCES IN THE THIRD NATIONAL DEVELOPMENT PLAN: 1975-80

[

TABLE 5.3

e

-
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Millions of Naira

1975/76

ment Plan: 1975-80, (Lagos, Central Planning Office, 1975), pp.

60-61.

1976/77 1977/78 1978/79 1979/80
1. 0il Exports ’ 7120.3 7913.0 8565.1- 9603.8 10633.2
2. Non-0il Exports 346.8 355.6 368.6 387.0 396.0
3. Total Exports 7467.1 "8268.6 9033.7 9990.8 11029.2
4. Total Imports -2213.7 -2972,7 -3970.6 ~-5334.6 - 6280.2
5. Payments.for Non-Factor - 752.0 - 832.6 - 995.0 -1181.1 - 1516.3
Services )
" 6. Payments for Factor- - 758.0 - 698.1 - 676.4 - 705.0 - 752.1
Services -
. -
7. WNet Transfers - 61.2 - 70.7 - 82,5 - 94,1 - 109.0
8. Net Private Capital Inflow 105.2 349.7 403.4 458.6 510.0
9. Net Public Capital Inflow 11.0 15.0 8.0 2.0 1.0
10. Net Additions to Reserves 1979.6 3999.2 3717.6 3136.6 - 3342.6
{Including Shert-Term
Capital)
11. Total Foreign Exchange 8087.2 9318,7 10292.7 11415.9 12599.3
Availability
A Contributed by 0il BB.044 84.915 84.187 84,126 84,395
Source:

Computed from Tables 5.20 and 5.21 of The Third National Develop-

I:



ACTUAL AND PREDICTED MARKET SHARES OF QPEC MEMBERS

-

§

TABLE 5.4 .

I§

-

- L’J ’

1871

1975

1969 1570 1972 1973 1974 1976 1977

Actual 0.163 0.145 0.202 0.232 0.245 0.278 0.203 0.281 0.288
1. SAUBI ARABIA i

Predicted 0.197 0.204°  0.216 0.219

Actual 0.160 0154 .0.176 a.186 0.180  0.197 0.189 0.193 0.177
2. IRAN

Predicted 0.178 0.176 0.130°  0.181

Actual 0.132 0.11% 0.130 0.121 0.097 0.084 0.074 0,070 0.059
3. KUNALT .

Predicted 0.120 0.117 0.117 0.115

Actual 0.170 0.151° 0.138 0.119 0.109 0.097 0.083 0.075 0.071
4, VENEIUELA

Predicted © 0.1%7 0.131 0.127 0.127

Actual 0.026 0.060 0.059 0.067 0.086 0.073 0.063 0.068 0.074
5. WIGERIA

Predicted 0.056 0.062 0.062 0.062

Actual .0.045 0.041 0.031 0.040 0.035 0.032 0.033 0.034 0.035
6. ALGERIA - . ’

Predicted ™ 0.038 0,037 0.036 0.037

Actual 0.028°  0.026 0.041 0.034 0.050 0.055 0,060 0.063 0.064
7. UNITED ARAB p

EMIRATES® 1

Predicted 0.035 0.037 0.040 0,039

Actual 0.147 0.190 0.107 0.083 a.070 0.049 0.052 0.063 0.064
8. LIBYA

Predicted 0,118 0.114 0.099 6.097
5 tiag Actual 0.072 0.062 0.059 0.054 0.065 0.060 0.078 0.075 0.072

Predicted 0.062 0,00l 0.060 0.0u0

actusl 0.035 0.034 0.035 0.040 .04 .
10. INDONESIA 0.043  0.045 0.046  0.049 0.053

Predicted 0.037 0.038 0.039 0.033

Actual o.on 0.019 0.02 .azs - :
11. omers® ! 0.025 0.030  0.0%0 _ 0.029  0.0%0 0.0:7

Predicted 0.023 0.024 0.025 0.035
NOTES: *The United Arab Emirates includes Abu-Dhabi, Dubai and Sharjah.

+The other OPEC members are Ecuador, Gabon énd'Qatar.

4

SOURCE: The market-shares fbr 1969-1973 were calculated from data on OPEC

exports published in World 0il

; the special issue of this journal

published every year on February 15 offers a detailed review of
the world oil industry.
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TABLE 5.5

S V7

VALUES OF r AND g USED IN THE SIMJLATION EXPERIMENTS
WITH THE 0.P.E.C. OPTIMIZATION MODEL

i

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

br )

10

£ 0.040

- 0.040

0.040
0.045
0.050

0.0S5

0.050

0.050

0.050

0.060

0.050

0.055
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TABLE 5.6

The Effcct of Changes in the Rate of Growth of

World Demand for QPEC-0il on Oil Price’

-~—
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“TABLE 5.7

THE EFFECT OF CHANGES IN BOTH r AND g

ON THE PRICE OF OPEC-0OIL

PRICE PER BARREL
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TABLE 5.8

TS

THE EFFECT OF CHANGES IN THE RATE OF GRONTH OF NORLD' DEMAND

FOR OPEC-OIL ON OIL PRICE GIVEN A HIGHER RATE OF DISCOUNT
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TABLE 5.9

ALTEEERTIVE PRO
THE SIMULATION EX

DUCTION PROFILES RESULTING FROM

PERIMENTS WITH CHANGES IN T AND g

.

OPEC OIL PRODUCTIUN IN MILLIONS OF BARRELS PER VDAY
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TABLE 5.10

COMPARISON OF ALTERNATIVE PRICE-PATHS

i

AT TWO DIFFERENT RATES OF DISCOUNT
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Cases 1, 2 and 3 have a common rate of discount (r = 0.04) but
changing rates of growth of world dgmand for QPEC-oil while

Cases 7, 8 and-9 have a higher rate of discount (r

Note

0.05) but

with values of g corresponding to Cases 1, 2 and 3 respectively.
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REVENUES ACCRUING TO NIGERIA FROM OIL PRODUCTION
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. FIGURE 5.1

THE EFFECT OF CHANGES IN THE RATE OF GROWTH OF
WORLD DEMAND FOR OPEC'S OQIL-ON OIL PRICE
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FIGURE 5.2 v
THE BPFECT OF CHANGES IN r AND g ON THE
OPTIMAL RATE OF OIL EXTRACTION BY OPEC
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FIGURE §.3'

THE EFFECT OF CHANGES IN r AND g
ON THE PRICE OF OPEC OIL
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FIGURE 5.4

THE EFFECT OF CHANGES IN THE RATE OF GROWTH OF NORLD DEMAND.‘
ON OIL PRICES GIVEN A HIGHER RATE OF DISCOUNT
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FOOTNOTES
(to Chapter 5}

Dean E., Plan Implementntion in Nigeria, EIbndun, NISER/OUP,
1972) pp 96-99 .

2Nigoria, Second National Development Plan: 1970-74, (Lagos, Cen-
tral Planning Office, 1970), p. 65.

3Nigerin, Second National Dovelopment Plan, ibid.; 1970, p. 299.

4Nigcria, Second National Development Plan: 1970-74 - Second
Progress Report, (Lagos, Central Planning Office, 1975), p. 25.

sNiger1a Guidelines for the Third National Development Plan: 1975-

80, (Lngos Central Planning 0ffice, 1973), p. 8.

Sce the First Progress chort on the Third National Development
Plan: 1975-80, (Lagos, Central Planning Office, 1977), pp. 12-13 and Table
2.18.

7A survey of such research efforts is given by Fischer, D., D.
Gately and J.F. Kyle, "The Prospects of OPEC: A Critical Survey of the
World 0il Market'", Journal of Development Economics, vol. 2, 1975, pp.- 303-
386. A more recent compendium of papers on the world oil market is con-
tained in the August, 1976 issuc of the European Economic Review.

8 . . .

There is an on-going argument concerning whether the structure of
such models have been incorrect or the models were analytically sound bur
the parameter estimates emploved in their forecasts of future trends in
the world oil market were inaccurate. This study contends that most of
these studies have short-comings on one or both of these counts.

Since reserves consist of both proven reserves as well as second-
ary recoveries and potential discoveries due to exploration, the best
approach would be to incorporate the exploration stage of the oil produc-
tion process into the model as done by Uhler (1977) or to formulate the
problem as that involving the optimal extraction of an exhaustible
resource under conditions of uncertainty as in Dasgupta and Stiglitz (1976)
and Gilbert (1976). However, these alternative approaches depend on knowl-
edge of success-rates in oil exploration as well as geophysical equations
describing the pressure characteristics of oil wells which are both beyond
the scope of this study. We have chosen to proceed under the assumption
that estimates of reserves are made with due consideration given to these
factors.
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10A1though this formulation seems only intuitive, it is shown
below that the optimization model itself imposes specific requirements on
the class of admissible cost-functions, quite contrary to the usual prac-
tice of using arbitrarily specified cost-functiops.

11As far as this sub-model is concefned; the time-index t refers
to years instead of the time-periods of the multi-sectoral planning model.

12The throe conditions used here are, standard optimality require-
ments in calculus of variations. For further details, see Intrilligator,
M.D., Mathematical Optimization and Economic Theory, (Englewood Cliffs,
New-Jersey, Prentice-Hall, 1971), Chapter 11,

5This group includes all oil-producing countries 1n the developed
1ndustrinl world as well as supplies from the U.5.5.R. and China.

4Estiﬁmtes of the elasticity parameter vary but 0.33 represents
the medium-to-)Jow estimate of the elasticity of demand for OPEC oil used
in several studies including those by Gately and Kyle (1977), Kalymon
(1975) and Marshalla (1977).

SSee Rustow, D.A. and J.F. Mungo, OPEC: Success and Prospects,
(New York, New York University Press, 1976) Table 3, P 133 and also
Kalymon (1975) and Marshalla (1977).

6The mﬂthematlcnl derivation of equation (5.13) is glven in the
mathematical appendix to this chapter.
17Since we know the model's boundary condition requires that x(0)
= 0, we can define the total cumulative extraction after one year as x(1)
and this was equal to 11,23105 billion barrels at the beginning of the 1975
production year. See Rustow and Mungo, OPEC: Successes and Prospects,
op. cit,, pp. 128-129.

18There is no reason to suspect that the 5-year moving average will
lead to the allocation of production levels which exceed the-individual
country's production capacity. However, as the total OPEC output increases
over time, such massive capacity build-ups may be necessary. Thus, the
implied assumption in the analysis is that whenever any country suffers a
shortfall in output due to capacity limitation, such a shortfall can be
zbsorbed by one of gpe leading producers like Saudi Arabia,

lglt is necessary to note that since the model does not price the
remaining reserves, these are not reflected in the price paths. However,
since the terminal date is variable, the simulation of price-paths beyond
the exhaustion of known reserves would indicate the opt1mum price profile
in case additional oil reserves are discovered.
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C 2OEstimntes of the world's reserve of crude oil vary depending on
the estimate of potential recoverable reserves. The estimate quoted here
has been derived from a combination of estimates from_ the International

Energy Biweekly Statistical Review published by the U. S. Central Intel-
l1igence Agency and estimates by Moody, J.D. and R.W. Esser, '"World Crude
Resource May Exceed 1500 Billion Barrels", World 0il, September, 1975,

p- 49.




CHAPTER 6: APPLICATION OF THE MODEL TO DYNAMIC
- MULTI-SECTORAL PLANNING FOR NIGERIA

6.1 AIntroduction

Within any planning context, the design of a planning model copsti-
tutes only a stage at the beginning of the plﬁnning process. The essence
of such an effort lies in the application of the model to a specific econ-
omy for which the model is only an abstract construct. Quite often, such
a practical application is a difficult task to accomplish especially with
regard to bridging the gap between economic theory and economic policy.
In the earlier chapters, the basis for dynamfc multi-sectoral planning in
Nigeria was established. 1In Chapter 4, the structure of the planning
model was outlined in detail and in Chapter 5, a model establishing the
0il sector as the major source of finance for Nigéria's future development
plans was outlined, along with alternative patterns of anticipated revenue-
flows from an OPEC-wide allocation model. These two aspects of the plan-
ning exercise are integrated into a single framework and applied to multir
sectoral planning for Nigeria over the period 1974 to 2001 in this chapter,

The next section of this chapter consists of‘a discussion of the.
ﬁ}ocedures by which the existing Nigerian data base was adapted to suit
the requirements of our model specification. This includes a discussion
of the sources of the data used in the analysis, the scheme of ;ectoral
aggregation and the methodology involved in constructing both the input-

¢
output matrix and the capital coefficients matrix employed in this study.
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In tho third section of the chapter, the results of the basencase or . ref-\

erence solutions are presented. The discussion beg1ns with a brlef out—_

LN

line of the initial operational and computatlonal procedures 1nvolved 1n
the implementat1op of the model. This is followed by a d1scuss1on oé the
basic characteristics of the base-case model and the results of the réferf
ence solutionsl However, dynamic linear programming models'possess tﬁef
capacity for use as tools in simulating the consequences of a wide ranga
of dlternative pollcy goals and for trac1ng the trade- offs among theseA h

Gy

goals. Thus, simulation experiments were conducted with the model, and.f
the results of these experiments are presented and discussed in the fourth'
section of the chapter. The last .section of the chapter presents a sum-

mary of the main results of the planning exercise as-well as an overview

of the computational experience.

6.2 Adapting the Existing Data Base for Multi-Sectoral Planning

6.2.1 Sources of Data Employed in the Analysis

. The most common problem encountered in planning for a typical de-
veloping counfry is the dearth of statistical data in the appropriate mag-
nitudes and with the required degree of accuracy and reliability. However,
the extent to which this problem‘inhibits the successful completién of the
planning task varies from country to country and withiﬁ the same country
over time. In Nigeria's case, the problem posed by the shortage of statis-
tical data has been minimal since there now exists abundant data on the
major macroeconomic aggregates and other variables required in this study.1

Much of the data employed in the implementation of the model was

collected from official publications of the three major data sources on
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the Nigerian economy'- the Federal Office of Statistics (FOS), the Central
Planning Office (CPQ) and the Central Bank of Nigeria (CBNI:- Of the sev-

eral publications of the FOS, this study has relied mainly on the Annual

Abstract of Statistics up to 1974, the annual Industrial Survey of Nigeria
' ¥

from 1963 to 1974 andAthe Natidnal Accounts of Nigeria: 1958/59 to 1973/74

and the supplement to it published in June, 197?.2 Unlike the Annual

Abstract of Statistics which contains.all kinds of economic statistics on

Nigeria, the latter puﬁlications are more specific. The Imdustrial Survey

oflqigeria;publfshed annually since 1963, includes data on all, menufactur-
ing activities and was the source of data on gross output, value-added,
employment and capital stocks for the manufacturing sectors.3 The National

Accounts of Nigeria, published every two years since 1972, is the major

source of data on macroeconomic aggregates especially the gross domestic
product and the gross national product by sectors, the structure of gross
fixed capital formation and the pattern of external traéz.and transactions.

The data available from the CPO is embodied in the various develop-

ment plan documents and the progress reports on them as well as from inter-

nal reports and special studies of the macroeconomics division of the CPO.

The Central Bank of Nigeria publishes both the Annuaereport and Statement

of Accounts and the Economic and Financial Review as well as a per1od1c

update on the economy ‘entitled Nigeria's Principal Economic and Financial

Indicators. All these documents, supplemented by data from the Research
Department pflthe Central Bank, proved very useful especially since the
CBN is partly responsible fpr monitoring economic ac;ivity in the country
and is charged with managing the inflows of 0il and non-oil foreign ex-

change resources into Nigerié. Thus, data on foreign trade, balance of

v -~
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payments and oil revenues were largely obtained from the Central Bank's.

sources. K -
. M . 'y *
# . In addition to the government agencies, some of the data used'in

LN 4

the update of the Nigerian input-output table and the construction of the

capital matrix was obtéiﬁed from P.B. Clark's Planning Import SubStftut?on
(1970) and from Dr. Arik Kuyvenhoven of the Netherlaan Sch661 of Eco;
nomics.

‘In many insga;ces, the data so obtained was notfiﬁ reudi{y useable
form and thus had to bo substantially modified to suit the requirements of
our analysis. A detailed discussion of the derivation of each variable is
deferred till a later part of this section. Because.thg-data‘has been
sggregaped in many instances‘to suit the 13-sector fram;work{of the plan-
ning model, a detailed discussion of the séctoral aggregatiqﬁ‘scheme is

_ -
presented next.

6.2.2 Sectoral Aggregation for-Planning Purposes

For a long time, there existed a gap befween the aggrégative
models designed by planning theorists and the highly disaggregated micro-
economic approach employed by professional planners. The lack of ap-
plication of the former was due to limited interest among researchers
who focussed on designing and proving the numerical properties of plan-
ning models. Applications of aggregative models in sufficient sectoral
detail was also limited by computational capacity up to the late 1960's.
On the other hand, the microeconomic approach to planning had the opera-
tional appeal that it permits planning by project evaluation and is devoid

of aggregation bias. Recent advancements to computation techniques and

A
e
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computer technology have helped to narrow this gap by making possible the

specification of large-scale models inﬁolving as many sectors and time-

- v

&

.pet§bds as the planner may choose. However, in choosing the number of
sectors to include in a planning modél, one has to take into account the

{
computational inconvenience implied by excessive disaggregation, the limi-
tation imposed.by time; manpower and other resource constraints, the loss
of realism that bver-aggregation may imply and the operational goals of
the planning exercise. The choice of a 13-sector framework in ﬁhe design
of an inter-temporal planning model for Nigeria has Seen g;}ﬁed by these
factors as well as the extent to which the required g;ta is readily avail-
able in useable form.

A cu;sory look at Nigerian economic statistics conveys the impres-
sion tﬁgg such data that is pertinent to planning has traditionally been
supplied accord?ng to sector detail. However, the sector classification
écheme varies depending on the data source and the variable being measured.

For example, the 48 different activities currently listed in the Nigerian

Industrial Survey are treated as only two sub-sectors (Manufacturing

and Crafts respectively) of the Manufacturing sector in the N?tional Ac-
counts. Furthermore, several studies of the Nigerian economy based on
input-output techniques have varied in their sector-detail. The original
study by Nicholas Carter (1963) devised a 20-sector input-output table for
Nigeria in 1959/60. The Carter table was subsequently condensed to an 11-
sector table to which 14 import-substitution activities were added, yield-
ing a 25-sector table. Clark further augmented these by 61 'new' sectors

to form a 86-sector input-output table for the Nigerian economy,
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Following_Clérk‘s study, Arik Kuyvenhoven {(1976) outlined 106 sectors of
the Nigerian economy.4 Thus, data av;ilqble fri?f;ifferent sources havé
to be aggregated consistently and adapted to the requirements of the plan-
ning exercise. ' |

The dynamic multi-sectoral planning model outlined in Chapter 4
was implemented in this study on the basis of a 13-sector framework. This
13-sector classification bears a close relationship to the classification
scheme adapted in the earlier studies meﬁtioned above, differing from them
only in the diéaggregation of the manufacturing sectors. Table 6.1 outlines
the relationship between the &3-sector classification scheme adapted in

this study on the one hand, and Carter's 20-sector classification and. .

-

Clark's 25-sector classification on the other.

It can be seen from Table 6.1 that the 13-sector aggregation scheme
adapted here differs from Carter's 20-sector and Clark's 25-sector schemes
because it further aggregates the manufacturing sectors into only six sec-
tors as compared to ten sectors in the Carter table and eighteen sectors
in Clark's table. Also, Carter's first three sectors were aggregated into
a single sector, namely Agriculture, Forestry and Fishing (Sector 1). The
last four sectors - Utilities (10), Construction (11), Trade and Services
CIZ) and Transport (13) - are nearly identical in all three tables. As
compared to Clark's ll-sector aggregation, the metal and non-metal mining
sector {number 3 in Clark's table) has been broken down into mining exclud-
ing 0il and oil mining and refinery, sectors 2 and 3 respectively in this
study, because of the special role accorded the oil sector in the planning
model. Furthermore, the sequential arrangement of the sectors in this

study is according to the natural order of sectors as laid down in the
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International Standard Industrial Classification (ISIC) code. The exact
relationship between our 13-sector classificgtion scheme and Clark's 86-
sector and Kuyvenhoven's 106-sector disaggregated tables is presented in

Appendix Table VI.1.

6.2.3 The Basic Data Employed in the Analysis

(i) Existing Input-Qutput Tables for Nigeria

The earliést input—ogtput table for the Nigerian economy was con-
structedlby Nicholas G. Carﬁer in 1963.S This study, commissioned by the
government as a direct complement to an earlier study on Nigeria‘'s Na-
‘ tional Accounts, 1950-57 by Okigbo (1962), was inténdéd to lay the founda-
tion for multi-sectoral planning in Nigeria. Tarter's table depended
mainly on projections of Okigbo's Nigerian national accounts series over
the period 1950-1957 to 1959. Following the basic nature of input-output
analysis, Carter's tableJou%iined intermediate transactions among twenty
sectors of the Nigerian economy and the final deliveries by these sectors
to consumption, investment and export for the fiscal year April 1, 1959 to
March 31, 1960.. Cartef's study has, however, been of limited use in Nigerian
planning especially because of the close relationship it bears to Okigbo's
study.6

In a different study on import-substitution in Nigeria, Carter's
table was updated and expanded by P.B. Clark (1970). The starting point in
Clark's study was an ll-sector aggf@gate version of the Carter table from
which 14 import-substitution sectors w;>e disaggregated to create a 25-
sector table for 1959/60. These were further augmented by 61 'new' sectors

which, although importing in 1959, were thought to be quure import-
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subsfitution sectors. To complete the row and column entries for these
61 new sectors, Clark used estimates from "feasibility studies of poten-
tial Nigerian industries or from industrial census and inter-industry

. tahles 6f other underdevelbped countries".7 Although this adaptation of
‘potential' technology for some sectors from other developing countries
has limited the use of Clark's fable, the procedure is logically sound
and, as'long as it is not conducted in an arbitrary way would be accepted
in the circumstances. In Ciark's analysis, the elements of the 86-sector
matrix for the deliveries by the new sectors to the existing sectors were
estimated from the value of imports delivered to each of the twenty-five
industries in which case the secforal value of imports is an estimate of
the gross production by the potential industry and the impoxt deliveries
to each existing sector an approximation of actual deliveries that would‘
have been made if the sector was already in existence.’

Although Clark's study was interested in import-substitution possi-
bilities in Nigeria, the input-output table it waslbased on was adapted for
use in this study mainly because it is the most reliable existing table,
It has also been used as the basis of special studies on the Nigerian
economy by the World Bank and the International Monetary Fund. A more re-
cent study by Arik Kuyvenhoven (1976) has expanded the Clark table to a
106-sector format by the inclusion of 'new' secfors on the basis of feasi-
bility studies for the Third National Development Plan as well as some
long-term projections of the economy.8 Data supplied by Dr. Arik
Kuyvenhoven has been used as a guide in the update of the input-output

table and as the sole basis for the construction of the capital matrix.g
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* (ii) Bi-proportional Estimate of the Nigerian Input~
Output Transactions Matrix

Alternative tecﬁniques exist for the update of input-output
matrices. The earliest method was suggested by Leontief (1941) who sug-

gested the use of the form:

(6.1} L, (1) =1y 85 Lys(0)

ij
for estimating the i,j-th input-output ratio for the current period from -
known values of the correspoﬁﬂing i:j-th input-output ratio in the initial
period. Once the additional restriction that Lij > 0 is added t§ equa-
tion {(6.1), the matrix L{1) = [Lij] is said to be non-negatively bi-pro-
portional to the initial matrix L(0). An alternative method based on
linear programming was suggested by Matus:zewski, Pitts and Sawyer (1964).
Other suggested techniques are closely rclated to Leontief's original sug-
gestion but involve more detailed econometrié invéstigation and data that
they are of limited practical use. These include the stochastic model by
Friedlender (1961), the GNP or final demand "blow-up'" methods suggested by
Arrow and Hoffenberg (1959) and another technique based o§ classical analy-
sis of variance suggested by Granger (1977).10 These techniques are how-
ever generally more complicated and have been shown to be inferior to the

-

RAS technique developed by Stone (1962).11

Stone's model proposed an equation similar to 6.1 buf hé suggested
that, instead of estimating Fhe individual elements of the matrix L(1},
equation (6.1) would be fitted to single observations on total intermediate
outputs Ui's and total intermediate inputs Vj's. That is, given the ini-

tial matrix L(0) and the current values of Ui(l), Vj(l), and qj(l], the

gross output of commodity j, Stone determined ri's and s.'s such that:
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. ‘
(6.2) -§-1 T, sj Lij(O) qj(l) = Ui(l) and

m
(6.3) f-l Ty sj Lij{OJ qj(ll = Vj(l)
| l

By conventional notation, U, = g X.,. and V, = ? X,., the ob-
1 jey ij } i=1 1]

served total intermediate output of commodity i and total intermediate in-
put into cdmmodity j. The row multipliers, ri's are then interpreted as
measures ﬁf substitution tendencies bétween commodity inputs whilst the
column multipliers sj's, are interpreted as measures of upward or downward
tendencies in tho '"degree of fabrication" in individual industries.lz Thus,
using observable data on the marginal totals and on gross outputs, the up-
date of an initial inﬁut-output matrix L(0) to a current matrix L{1) con-
sists of solving equation (6.1) subject to the constraints (6.2) and (6.3)
as well as the non-negativity requirement that Lij(l) > 0. The solution
to the model is an estimate of the current input-output table where rows
and columns sum to observed total intermediate inputs and outputs or mar-
ginal totals. This model was first emploved in updating the British input -
output table13 and has since been tested in other studies mainly by Paelnick
and Waelbroeck and has been applied in studies by Bcnard.l4

The major shortcoming of the RAS technique is that it is zero-
preserving and as such its predictive accuracy may be difficult to sustain
over long periods of time especially if the economy is developing and under-
going changing technologies. However, it is suggested that in specific in-

stances when the technology is known to have changed, the entry of a small

non-zero number in the i,j-th coefficient corresponding to the obhserved
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change in the initial matrix enables the RAS technique to‘produce a non-
negative coefficient in the updated matrix. '

This technique has been employed in uphating an aggregated 13-sec-
tor table for i965/66 derived from Clark's gtudy to a current matrix for
1974/75. This application required both the modification of the basic
data as well as the tochniques. Whereas the RAS technique updates input-
output coefficients nij's,.we have chosen to update the intersectoral

transaction flows, Xij's. This is logically valid since aij = Xij/X and,

j

n

because the updates are based on current values of the X., & ) xij and
i=

n .

L ) xij per secctor, the updates of the Xij‘s imply an indirect update of

J=

the a,.'s.
1]

(iii) Procedures Involved in the Input-Output Update

The application of the RAS technique requires observations on the
row and column marginal totals and data on gross producfion as primary
data. However, neither of these was available according to the 13-scct§r
format adapted for this study and had to be derived from available data.
In his study, Clark (1970) published the detailed disaggregated S6-sector
input-output table for the Nigerian economy in 1959/60 as well as th;
sectoral levels of commodity balances in the optimal solution dated 1965/66.
Thus, on the assumption that the input-output coefficients stayed constant

between 1959/60 and 1965/66, it is possible to convert each a?? into a

transaction flow xij in 1965/66 by use of the equation

q
(6.4) X = 2% &
i; - %3N

where X?S in the gross production in sector j in 1965/66. The new 86-
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sector mat}ix X65

= [ng] was then aggregated to a 13-sector matrix accord-
ing to the sectoral aggregation scheme outlined above.

The other half of the data preparation involved the computation of

) ' 13 13
the column totals TC. = £ X..  and row totals TR, = I  X., from the
J {=] 1) ) j=1 1]

available national accounts data. Since the value of gross domestic pro-
duction, Xj is equal to the sum of total inputs into the production of a

commodity, TCj, and the value-added in the production process, Vj we can /7

state that:

6.5) TC, = X, -V,
(63 TGy = Xy =,

The National Accounts of Nigeria publishes data on value-added, but

only in the sectors corresponding to the national accounts format; here
manufacturing is broken down into only two sub-sectors. - Thus, data pro-
blem here involved two stages - first to transform national accounts data
to suit our 13-sector format with six manufacturing sectors and then to
obtain the sectoral levels of total intermediate inputs. \

AN

The data for value-added and gross production in the gii'ﬁﬁnu—

facturing sectors was obtained from the Nigerian Industrial Survevs., How-

ever, the Industrial Surveys cover onlv those firms employving more than

ten persons and as such would not give the same figures as the national
accounts. Furthermore, because the ratio of value-added to gross produc-
tion in these sectors was found to be unstable over time, it was decided
that a weighted average of the ratio of sectoral value-added and gross pro-
duction to total value-added and gross production be emploved in defining the
?atios for transforming the national accounts manufacturing sector's value-

added to their sectoral shares. The simple form of this ratio is:



200

vmt * xnt

6
E-l (vmt * xmt)

(6.6)

where the subscript m refers to the six manufacturing sectors (sectors 6 -
9) in the 13-sector table and the time subseript t refe?s to the nine
years from 1965 to 1974, excluding 1967.16 These ratios were applied to
the nationél accounts data to obtain the sectoral levels of value-added in
the six manufacturing sectors. The ratios so derived are reported along
with the ratios of value-added to gross production in the manufacturing
sectors in Table 6{2;

In the second step, the value-added ratios for the manufacturing
sectors were combined with estimates of value-added ratio; in the other
sectors obtained from Kuyvenhoven's study to convert the sectoral levels
of value-added into sectoral levels of gross producéion th for 1965 to
1974. Using equation (6.5) the sectoral levels of total inputs can then

be defined as:

(6.7) cht = (l-cjt)xjt

where g.. = V. /X.

The estimated total inputs for 1974-1975 are reported in Table 6.4.

In order to derive the sectoral values of sectoral total intermedi-
13
ate outputs, TRj =1 \ xij a distinction had to be made between sectoral
J.=
-
- total domestic supply Xi and the sectoral gross production Xi derived above.

- 13 .

*
Generally, Xj =T ) xij + Fi where Fi is the sectoral level of final demand
J:

which includes final deliveries to consumption, investment and exports
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less imports. The data on final demands was obtained from the National

Accounts publication and,. using the initial 1965/66 input-output, was used

13 © .
to derive the TR, = L X.. as follows. Since X. = X. + M. where M, is
i i i i i i

j=1
sectoral lpvel of imports and.,
« 13 T e
(6.8) X, =% ‘X, +F =Cfa . X +F,
) j=1 1] 1. 3 1) ] 1
We obtain the result:
(6.9) th = g aij xjt +~£f;t - Mit) or, ip matrix notation
-
1 = = -
(6.9") Xt A Xt + Ft _ - where F = F M
Thus, Xt = [I-A]_1 F and the result:
. (6.10) TR = [X - F]

gives us cstimates of the sectoral levels of total intermediate demands
for the period 1965—19?4;

Both the time-series data on TCJ.t and TRjt so obtained were then
employed as the required marginal constraints in the bi-proportional up-
date of the initjal input-output table from 1965/66 to 1974/75. The scheme
for the‘update was sequential, with upd;tes performed for one year at a
Q;;e. Thus, the ﬁpdatqd 1966/67 table was based on the initial 1965/66
table whilst the updated 1968/69 table was based on the updated 1966/67
table and so on. Table 6.3 shows the resulting l13-sector input-output
coefficients matrix whilst Table 6.4 shows the input-output transactions
flow matrix for 1974/75 in greater detail., The matrix in Table 6.3 was

used as the matrix A = [aij] required in the multi<sectoral planning model.
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(iv) The Capital Coefficients Matrix »
Like the inpuf—ouxput transactions matrix, the existing capital.

]

coefficients matrix for Nigeria dates back to Clark's study which also

published an 86-sector table for Nigeria for 1965/66.17

This-tablé was
subsequently updated by Kuyvenhoven (1976). Kuyvenhoven's matrix is a
highly disaggregated 106-sector matrix for 1974/75 and was largely based
on Clark's original table wiéh necessary modifications made t; incorporate
the new sectors and more recent data 6btained from the Industrial Surveys
up to 1972 and the chanées in the structure of the economy's capitalrstock
-as a result of the Second National bevelop;ent Plan, 1970-74. The capital
coefficients matrix employed in this study was derived mainly‘from

Kuyvenhoven's table but with modifications made to reflect more up-to-
date data obtained from the 1973 and 1974 Industrial Surveys as well asK
capital programmes embodied in the Third National Develbpment Plan,

In order to dggregate the l06-sector table intd a 13-sector table,
the sectoral lcvéls of capital stock, Kj's, were updated from their 1972
levels reported by Kuyvenhoven to the 1974 levels reported in the Industrial
Surveys and the opening levels of bap;tal stocks in the non-industrial sec-
tors as published in the Third National Development Plan,. 1975-80. With
these, all the coefficients in‘Fuyvenhoven's’table were converted into Kij's,
actual, values of capital stockgain sector j purported to be delivered as
invest;;nt g&ods by sectg; i, EaCh'Kij includes deliveries of i?vestment
goods in the form of magﬁinery and eguﬁpment, furniture and_f{xtures, build«
ings, civil engineerinéworks,transport equipment and land. Once the Kij's

were obtained, they were aggregated according to the aggregation scheme out-

lined carlier. The aggregated Values‘of the Kij's were in turn converted
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into capital coefficients as follows.

The existing capital stock in each sector was assumed to hafe been
accumulated from deliverié; of investment géods to that sector by‘domestic
iIndustries or by imports of capitalrgoods delivered to thét sector over
time. Thus, Bij’ the capital coefficient representing the delivery of

investment .good j by any sector i was defined as the ratio of the existing

capital stock in sector j originating from sector i. That is
6.11 .. = K, /K.
(6.11) By, = Ky /K,

where the Kij's and Kj‘s are valued at their original book values18 and
each Kj includes the valuation of capital stocks delivered from imports
K .. Thus, if we define 8 . as K ./K., it follows that I B.. + B . =1,
m) mj my° ) i 1] m)

The resulting input-output capital coefficients matrix is presented in

Table 6.5

(v) Other Data

‘Apart from the input-output matrices, other basic data employed in
the analysis include data on initial capital stocks, estimates of labour
availability, capital-output and labour-output ratios, consﬁmption ratios,
0il use ratios and other parameters, especially the import-shares by type
of imports, the depreciation rate and the savings rate. The most important
of these are shown in Table 6.6 and the others are described in the glossary
of variables in Appendix Table VI.2.

The value-added ratios for the non-industrial sectors were taken
from data supplied by Kufvenhoven while those for the industrial sectors‘

were calculated from the Industrial Surveys as earlier described. These
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have been used along with Nationzl accounts estimates of the 1974/_75_ sec-
toral value-added to compute the sectoral gross production in 1974/75. The
sectoral capital output ratios were -obtained in the same way - from_“w ;r

‘ A
Kuyvenhoven's data for the non-industrial sectors and from the industr?ﬁi
surveys for the other sectors. The labour-output ratios were simply com-
puted from the ratios of lébour sdpply to gross produ;tipﬁ in 1974/75, the
former being taken from\the sectéral supplies of labouf'as teported in the
Third National Development Plan;19 the estimateg for each of the industrial
sectors ﬁer; again obtained from their respective shares of total indus-
trial labour supply reported in the Industrial Survey, 1974.

Although the initial levels of labour availability were obtained in
this manner, the sectoral levels of labour supply employed in the empirical
implementation of the model were revised upwards when these giveﬁ\&abgur
supply limits were causing the model to be inféasible. The upward reviéion
involved a 10% increase in the level of initial labour supply in all sec-
to¥s, ovér.the 1974/75 level. However, the increase in sectoral labour
supply during the first period 19}4-1977 was assumed to be half of that

‘projected for the 1975-80 period covered by the Third Natibhal Development

/
20

Plan. The sectoral levels of labour availability in sdbsequent periods

were then aésumed to grow at a rate of 10% per period over the eﬁ;ire plan-
ning horizon. These projected sectoral leveis of labour supply are shown
in Table 6.7.

Kuyvenhoven's estimates of the capital-output ratios were applied

to the data on gross production in each sector to obtain the sectoral

level of capital stock in the 106-sector matrix and then aggregated
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into 13-sectors. The consumptlon ratios are simply the ratios of sectotral
consumptlon expenditures to the total consumpt1on expenditures in 1974/75;
- government expenditure is allocé?gd in total to sector 12 - Trade and
Services. Also, tﬁe domesFic oil-use ratios, 8j's, were approximated by
the third row of the input-output coefficiéﬁts matrix corresponding to the
deliveries by the oil secE?r to the domestic economy. .

Among the standard parameters of the model are the 1mport growth -
'rates for the three categories of imports - imports of consumer goods, Cm,
imports of raw materials, Xm, and imports of investment goods, Jm'i These
were projected from the past trends of the structure of imports as well as
explicit government poiicies regarding the desired structure of imports in

the future.’l The targets set in the Third Plan imply that the rates of

growth of these import categories will be oy = -0.08676, oi = 0.031669 and

pg = 0.06464 for Cm’ Xm and Jm respectively, The values of the other para-
meters are as explained in Appendix Table VI.2

The specification of the basic data as outlined above was only a
starting point in our analysis. The model itself had to be empirically

implemented. The discussion of the computational experience in implement-

ing the model as well as the results of the computation is presented next.

6.3 Empirical Implementation of the Model

This section presents the results of the application of the basic
data just described to dynamic multi-sectoral planning for Nigeria for the
period 1974 to 2001, using the model outlined in Chapter 4. The entire
planning horizon was divided into nine planning periods each of three years

length. However, the model was implemented in terms of the targets to be
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attgined in the f1rst year of each three-year planning period on the assump-
tion that these targ9t-years would constitute the representative year for
each plannlng perlod. This 'target' specification of the model is accept-

able once it is ensured”tBat all relevant variables are made to grow at

annual rates and are duly converted to their three-year equivalents.

6.3.1 Basic Characteristics of the Application

The linear programming tableau which embodies the 9-period dynamic
planning model was earlier described in Chapter 4 and its structure was
shown in Table 4.4. In empirical application, the tableau involved 746
rows including the maximand row, the constraints aﬂd bounds on both ini-
tial values of gross production and terminal values of capital stocks.
Also, given the set of column variables, slacks and the right-hand side,
the linear-programming tableau involved 1440 structural variables. This
is evidently a large-scale problem and, with only 0.43% density of the con-
straint matrix, the model had to be solved by specialized computational
techniques that explore the problem's basic sub-structure in computing the
optimal solution. The problem was solved at different stages by use of
solution algorithms embodied in Control Data Corporation's APEX III and
I.B.M.'s MPSX, both of which are designed for large-scale linear programming
problems with sparse matrices and are available with the parametrics Option.22

It should be recalled here that the starting point in this study was
to devise a dynamic multi-sectoral planning model within a framework that
allows us to explore the future prospects of the Nigerian economy, with
special régard to the extent to which the economy can be made to transform

its inflows of oil-revenues into physical and human capital over time. Thus,
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the empirical implementation of the model involved not only the determina-
tion of the basic macroeconomic indices of domestic production, investment,
capital stocks, national income and imports but also the changes in these
resulting from changes in the basic constraints of the model as well as

the foreign exchange requirements implied by the different combinations of
these constraints and the optimai acfivity levels, In all, 19 different |
cases were designed for this purpose. All the experiments require that a
5% minimum growth of consumption should be achieved per year, that the
country's external payments should at least be in balance‘at any time and
that terminal capital stocks should be sufficient fg\énigrc that production
activity continues beyond the terminal state of the model. The basic char-
acteristics of these experiments are outlined in Table 6.8 and are de-
scribed in sets below.'

The first set of experiments - Experiments 1, 2 and 3, constitute
the base-case experiments for the implementation of the model. These ex-
periments were designed to explore the limits of resource-utilization in
the Nigerian economy under different assumptions regarding the inflow of
oil-revenues and the nature of the imports constraint. Experiment 1 permits
the imports growth constraint to be non-binding but prescribes the maximum
levels of foreign exchange utilization on the basis of minimum levels re-
quired for a feasible solution. In Experiment 2, the import growth cen-
straint is activated at a maximum of 20% per period with the foreign ex-
change availability still prescribed. This was done to explore the extent
to which the restriction of imports can force the model to use domestic

resources, In Experiment 3, the model was allowed to choose its own
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foreign exchange requirements,”” given the maximum growth rate of imports at
20% per period. With this, it is.possible to detérmine the country's basic
revenue-absorption capacity given the goals set by the other constraints of
the model.

The second set of experiments involve the variation of the rate of
growth of imports, given the free choice of foreign exchange requirements.
The objective of these experiment; is to determine how significantly import
control policies affect the eéonomy's absorptive capacity as well as its
levels of domestic production and investment activities. In Experiment 4,
the rate of growth of imports is reduced to 15% per period whilst, in
Experiment 5: it is incréased to 25% per period.

In the third set of experiments, the savings rate is varied para-
metrically in order to explore its éffects on the main variables especially
total consumption, investment, capital stocks and imports. Since varia-
tions in the savings rate imply variations in maximum levels of total
consumption and therefore the value of the objective function, an attempt
is made here to discover how the model reallocates the given resources in
seeking the optimal solution. Starting from Experiment 3 where the savings
rate is 20%, it is reduced to 15% in Experiment 6, then increased to 18% in
Experiment 9 and further to 22.5% in Experiment 10.

All the other experiments in the application involved the variation
of the initial capital stock or changes in the rate of discount. Whilst
the former was conducted in order to discover the extent to which the short-

age of physical capital could be said to constrain Nigeria's development,

the latter experiments were cohducted in order to discover the effect of
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changes in the rate of discount on levels of domestic production and for-
eign exchange requirements. Experiments 7, 8 and 17 increased the levels
of sectoral capital stock by 5%, 10% and.20% respectively from their ini-

tisl levels in Experiment 3 while Experiments 11 and 12 increased the rdte

of discount from 5% per annum in Experiment 3 to 7%% and 10% per annum
respectively.  The }emaining set of experiments - Experiments 13, 14,
16,'18 and 19 involve simultaneous variation in both the rate of disco
and the initial levels of sectoral capital stock.

The result of all the foregoing experiments is a massive samount
of data which, if taken singularly, will require a subsfantially larger
report than this"study envisages. The approach Qdopted in presenting the
results of these experiments is to classify the experiments into their
different sets and examine the effects of the changes introduced in each
set of experiments on the hajor macroeconomic variables as well as the
implications of these for foreign exchange requirements. The results are

presented next,

6.3.2 The Results of the Base-Case Experiments

The base-case experiments involve Experiments 1, 2, and 3 in which
an attempt is made to discover the effects of changes in the imports con-
straint and the pattemn of the inflow of oil-funds on the Nigerian economy.
In ée;uﬁ of their impact on major macroeconomic variables, these experi-
ments show that changes in the import constraint, given a fixed pattern of
foreign exchange inflow, do not have any effect on the pattern of produc-
tion or investment, or the structure of capital stock but have significant

effects on the sectoral as well as aggregate levels of imports. On the
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other hand, changes in the availability of foreign exchange have signifi-
cant effects on domestic production, investment, capital stock, imports,
consumption and'foreign exchange requirements.

The effect of the activation of the imports growth constraint from
its non-binding status in Experiment 1 to a 20% limit in Experiment 2, both

with fixed foreign exchange flows as compared to the free Qhoice of foreign
exchange requirements in Experiment 3, is shown in Table 6.9.24 The overall
‘indication is that without the imports growth constraint, all the sectors
with the exception of Agriculture, Forestry and Fishing will import at the
same ievel as when the import growth constraint is activated at 20%. How-
ever, when the import growth constraint is'activated, Agriculture more than
doubles its level of imports so that aggregate imports increase substan-
tially in all periods. Agriculture's imports increase from N 2758.997 mil-
lion to N 5656.406 million in 1974 and its imports total N 18,822,815 mil-
lion in 1998, which is 50% more than the corresponding level of N 12733,981
in Experiment 1, However, when foreign exchange inflows are freely chosen
in Experiment 3, imports to the Agriculture sector increase onlyv marginally
in 1974 but the other sectors show significant changes in their import ac-
tivities. All the other séctors show increased import activities as a re-
sult of unlimited availability of foreign exchange resources, the most
significant increases being made in Food, Beverages and Tobacco, Textiles
and Apparel, Transport Equipment, and Utilities. Two sectors, Construction
and Trade and Services, show a contrasting pattern of imports. Whereas the

former shows a significant decrease in imports from N 613.594 million to

N 376.156 million in 1974, followed by substantial increase in imports, the
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latter shows an increase in 1974 from N 272.289 million to R 367.978 mil -
110n, then followed by steady declines until 1995 when its imports start to
increase again. It is notable that two sectors, Mining excluding 0il and

0il do not import at all in Experiments 1 and 2. In Experiment 3, Mining

still remains fully domestic (non-importing) but the o0il sector shows

imports of N 2736.677 million in 1977 snd N 3264.803 million in 1998, The

overall impact of the relaxation of the imports constraint on total imports

~is shown in Figure 6.1. It can be seen that with the activation of specific

imports growth constraint, there is a general increase in the level of total
imports with total imports in Experiment 2 growing at a steady rate, pre-
sumably at the specified rate until the terminal period although the
sectoral levels of imports are fluctuating throughout the entire period.

The foregoing observations have their implications for the levels
of domestic production and investment and thus, the rate at which capital
is built up over time. As can be seen in Tables 6.10 for Experiment 1 and
and Table 6.11 for Experiment 3, the relaxation of the foreign exchange
constraint induces most of the sectors to import rather than produce domes-
tically. It should be noted that, because of the additional d;mand for for-
eign exchange, production in the oil sector increases substantially es-
pecially between 1977 and 1992, The most significant changes are observed
in Transport Equipment where there is no domestic production between 1980
and 1989. Agriculture only shows declines in domestic production in 1977
and between 1980 and 1986. Domestic production is also reduced in Sector 2,
Mining excluding 0il, until 1995 when the levels are the same as in Experi-

ment 1. It should be noted that apart from a decrease in domestic produc-

tion in 1995, Transportation does not show any significant response to the
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pattern of the inflow of foreign.exchango.

’The overall implications of these changes in total domestic pro-
duction are not as significant as the sectoral details seem to imply. Over
the entire planning period, the levels of total domestic production in
Experiment 3 is'within ono billion Naira less than the levels in Experiment
1 except in 1983 when the total domestic production in the former exceeds
the latter. This confirms the fact that as 'the other sactors reduce their
domestic production, the oil sector's production activity is increased in
order to finance the increases in imports implied by the reduction in do-
mestic production in the other sectors. A,

An examination of the patterns of gross'investment in Exporiponts 1
and 3 further reveal that the additional demands for foreign exchange are
being required to finance tﬁc_displacement of domestic production by imports
rather than to finance domestic investment in any particular wav. - Again,
the aggregate levels of Eross investment differ between both experiments by
less than one billien Naira, averaging about 5% to 6% of aggregate invest-
ment in each period over the entire planning horizon, although the structure
of gross investment is signiticantly different between both experiments,
¥hereas the Mining sector builds up capital tless quickly in Experiment 3
than in Experiment 1, the o0il sector's investment profile shows an upward
trend, at least up to 1983, This is an indication that if the 0il sector
is expected to be the source of finance for Nigeria's future plans, then it
should be given greater priority in the government's capital programmes in
the near term rather than in the distant future. Qur computation experience
also shows that, apart from the Mining and 01l sectors, the other sectors

build up their capital stock only when the éapital capacity limit is being
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approached.

The implications of these changes in the sectoral composition of
gross investment are shown in Tables 6.13 and 6.14, Tnblé 6.13 shows the
actual levels of capital stock in the economy for both Experiments 1 and 3
whilst Table 6.14 shows the structure of sectoral shares of aggregute capi-
tal stock in both cases. It can be seen from Table 6.13 that there.is a
general decrease in the rate of capital accumulation in Experiment 3 com-
pared to Experiment 1, especially in the peried up to 1980, after which the
rate of capital stock growth is higher in Experiment 3. It should be neted
that alchough the levels of capital stock declines in some sectors as a [/
result of depreciation, the build-up of capital in'gho Mining and Qil Sec-
tors and, to a lesser eatent, Teatiles and Trade and Services, is enough to
keep the aggregate capital stock growing at an average of J0% per peried in
the period up to 1950 and at about 3% for the rest of the planning horizon.
Another implicétion of these changes is in terms of the sectoral shares of
total capital stock over the planning horizon as shown in Table o.14. This
table reflects the deminance of the Mining and 01l sectors in the invest-
ment picture as well as the declines in the ratie of the capital stock in
Agricultufc to total capital stack up till 1986,

An additienal implication of the change iﬁ foreign exchange availa-
bility is seen in terms of its impact on the pattern of total consumption
over time. Once the model is allowed to freely choose its foreign exchange
requirements in Experiment 3, there is a general increase in the level of
total consumption. This increase amounts to about N 280 million in 1974,
increases to about N 4850 million in 1977 and stavs at about N 700 million

between 1980 and 1986, after which the protfile of total consumption in
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Experiment 1 exceeds that in Experiment 3 but by less than N 100 million

in any target-year for the rest of the planﬂing horizon. These results are
shown in Figure 6.2. Despite the change after 1986, this relaxation of
foreign exchange availability has a direct impact on the value of the objec-
tivo function, increasing it from N 128,409.52148 million in Experimeht 1
to N 129,697.76269 in Experiment 3 which is the highest value attained by
the objoctivb function in any of these three experiments. Once again, the
indication is that foreign exchange inflows would have their greatest im-
pact on the Nigerizn cconomy only in the period up to 1980, after which
vear the economy can be said to have reached its saturation peint in terms
of absorptive capafity.

The overall impact of the relaxation of foreign exchange availa-
bility on foreign exchange requirements can be seen in Figure o.3. Comparved
to the prescribed levels of foreign exchange inflows in Experiment 1. the
foreign exchange regquirements in Experiment 3 are substantially larger.
being at least two billion Naira above the prescribed levels except be-
tween 1992 and 1995 when both are the same. Note that this general increase
in foreign exchange requirements is not dependent en the nature of the im-
port constraint because the pattern of foreign exchange requirements is the
same in Experiment 1 where the impeorts censtraint is nen-binding and in

-

Experiment 2 where imports are allowed to grow at 0% per period.

©.3.3 Results of the Simulation Experiments -
One basic characteristic of planning models based en linear program-
ming is that once thev are operational, they can be emploved as tools in

exploring the altermative configurations of the major macrocconomic variables
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on the basis of systematic changes in. the parameters of the reference solu-
tion. This portion of the study is considered to be equally important since
the.series of experiments so conducted providelthe anly means by which

thc impaét of deviations from the standard values used in the base-case
solution can be evaluated. FourVEcts of experiments have been conducted in
this section and have been described carlier. However, in considering the
results of the expériments, it should be noted that the safios of changes
introduced are not mutually exclusive in reality. They have been considercd
separately here in order to distinguish the effects of ecach type of change
on the major macrocconemic variables. The results of the sets of experi-
ments are presented here in turn,

'y

(i) Effects of Changes in Rate of Growth of Imports

When the initial computer runs of the base-case model were being
implemented, it was discovered that one of the most significant variables
affected by the results in the first three experiments was the value of
imperts to each sector as well as the value of total imports. Thus, it was
decided that imports should become amenable to explicit poliev while
allowing the model unlimited amounts of foreigm exchange. This was
dene in Experiment 3 where the rate of growth of imperts per period, i, was
set at 20%. From this level, u was reduced to 15% in Experiment 4 and then
increased te I5% in Experiment 5. The overall indication of the results in
this set of experiments is that, given foreign exchange resources, total
imports inte the economy will grow at steady rates up till 1992 when all
the three growth rates permit about the same amount of imports. Basically,

when the rate of growth of imports is reduced, the model chooses a higher
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level of imports ;n the initial period from which it groﬁs at a slower but
steady pace throughout the entire planning hori;on. The converse is true
when the u is incﬂgased - imports start from a lower level and then grow at
a faster pace ofer the planning horizon. These results are shown in Figure
6.4. The logic of- the model's behaviour lies in the fact that, since domes-
tic suppiy is the sum of domestic production and imports and, given unlim-
ited foreign exchange resources, the model chooses a profile of imports with-
out rcquiring‘mnssive increases in imports that would yiolatc fhe iﬁports.
growth constraint in later periods. Actual levels of total imports in these
three cases start from a low of N 6727.753 million in Experiment S and
N §501.293 million and N 11044.484 million in Experiments 3 and 4 respec-
tively, converging to about N 25 billion in 1992 and end at N 33.847 billion
for Experiment 3 and only N 30.582 billion for both Experiments 4 and 5.

The sector detail of these changes in imports are interesting in
the sense that there is no unique pattern of changes in sectoral levels of
imports corresponding to that observed in total imports. Table 6.15 shows
that the changes in ¢ have their greatest impacts on the imports by Agri-
culture, Non-metal Manufacturing, Metal Manufacturing, Transport Equipment,
Construction and Trade and Services. It should be noted that the Mining
sector is still fully domestic and this is true of the Basic Chemicals
sector, to a lesser extent. The 0il sector is non-importing throughout
most of the planning hori:zon except for imports in two periods in Case 3
and only once in Case 4.\ When the rate of growth of imports is reduced

in Experiment 4, the observed general increase in total imports seems to

be accounted for by: Agriculture up to 1992; Food, Beverages and Tobacco
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. between 1974 and 1980 and after 1989; Non-metal Manufacturiﬁg up.t? 1989

and by Utilities ffom.1989 éo the end of the planning horizon. On the

other hahd,'fransport Equipment imports less in the first few years (up to
1983) after which its imports are substantially larger than in Experiment

3. It should be Aoted that the sectoral levels of imports are the same for
all sectors in the terminal period, the difference earlier noted between

the total imports in Experiment 3 and Experiments 4 and 5 being accounted N
for by imports totalling N 3264.803 million by the oil sector in 1998, Our
obseévations with regard to the sectoral levels of imports are shown in

terms of their ratios of sectoral imports to total imports in Table 6.16.

One striking observation here is that the Transportation sector, which

showed only small absolute changes in the value of its imports, shows a

great sensitivity to changes in p when the ratios are considered. Its

share of total imports remains uniformly lower for Experiment 4 and uni-
formly higher for Experiment 5, at least until 1992. This indicates that
whereas total imports increase kdecrcase) when p is decreased (increased),
this sector's imports stay fairly constant between experiments thus causing\?‘
its share of total imports to change inﬁersely with the changes in total
imports.

The effect of changes in the growth rate of imports on domestic pro-
duction is illustrated in Figure 6.5. Apart from Experiment 5 in which the
increase in u leads to a decrease in total domestic production from about
N 16.436 billion to ¥ 15.109 billion in 1974; the change in total domestic
production is less evident than one would expect the changes in totai

imports discussed above to imply....Eyen when we consider the time-profiles

of domestic production, the differcnce between the levels of total domestic
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" production is less than N 500 million at.any time and in the terminal pe-

riod, total domestic production in Experiments 3, 4 and 5 is N 55,981 bil-
lion. Theé sectoral breakdown of total domestic production reported in
Table 6.17 which shows that, apart from Experiment 1 where the imports con-
straint is non-binding, the secto;al levels of domestic production remains
fairly similar in the three other experimeﬁts. The greatest impacf of

- changes in u are on domestic production activities in the Mining and Trade
and Services sectors. Four sectors - Food, Beverages and Tobacco, Non-metal
Manufacturing, Metal Manufacturing and Transport Equipment - show the great-
est susceptibility to the model's preference to import rather than produce
domestically esﬁecially in Experiments 3, § and 5 where foreign exchange
availability is unlimited. The ratios of sectoral production to total dom-
estic production in this set of experiments show ﬁo appreciable difference
as p is varied.

As regards the other major macroeconomic variables including Gross
Investment, Capital Stock, Consumption, and Gross National Product, changes
in u do not have any significant impacts qspecially in Experiments 3, 4
and 5. The overall implic;tions of the changes in u for foreign exchange

’re:uirements are shown in Figure 6.3. The observed pattern of foreign ex-
change requirements shows that when u is lowered to 15%, there is no sig-
nificant change in foreign exchange requirements although the level of
total imp;rts increases substantially in the first period. This indicates
that rather than draw additional amounts of foreign -exchange, the model
actually re-allocates resources in the domestic eéonomy, choosing to keep
the foreign exchange requirements steady over the entire planning horizon.

It can be seen in Figure 6.3. that, apart from the swings that result when

foreign exchange limitations are removed, the foreign exchange. requirements
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in Experiments 4 and 5 are fairly equal except in the period 1989 - 1998.
What follows from the foregoing results is that the main impact of
changes in éhe rate of growth of imports is on the levels of domestic pro-
duction and also the levels of imports. As long'as Nigeria has surplus
foreign exchange resources, it will pay to import in some sectors rather
than produce at home, at least until 1992, Thus, in order to encourage
domestic production, the government should impose stricter controls on im-
ports delivered to the Agriculture, Food, Beverages-and ?obacco and the
Non-metal Manufacturing sectors at least until 1989 and it should start to

restrict imports to the Transport Equipment sector from 1983 onwards.

(ii) Effects of Changes in the Savings Rate

The next set of experiments involved variations in the savings rate.
It should be recalled here that the structure of the savings constraint is
such that a lower limit imposed on the savings rate implies an upper limit
imposed on the ratio of total consumption to income. This constraint was
especially useful in ensuring that the model does not try to allocate all
production and impor?%xxo consumption in the aptimization process. Our
computation experience confirms that when this constraint is removed,
the maximand is unbounded;25 However, the svstematic variation in
the savings rate also has effects on the time-profiles of imports, domestic

4

production, gross investment and capital stock as well as foreign exchange
requirements. The simulation experiments were carried out with the savings
rate, s, equal to 20% in Experiment 3 as the base-case. Then, it was re-

duced to 15% in Experiment 6, increased to 18% in Experiment 9 and further

to 22.5% in Experiment 10. In one of the computer runs of the model, the
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problem was infeasible with s = 25% except if the level of total consump-
tion was reduced coﬁsiderably in the first period.

In those experiments that were feasible, the results indicate that
the major difference between the profiles of consumption attained in Experi-
menfs 3, 6, 9 and 10 is only in the first period. Generally, once the
model, in satisfying the savings constraint, satisfies the initial consump-
.tion requirement, it attained about the same level of total consumption in
- the other periods, the difference being less than‘$10 million in all cases
for the rest of the planning horizon. Except in Experiment 10 where the

level of initial consumption that ensured feasibility was less than & 12

billion, the value of total consumption starts from about N 12.6 billion in
1974 and increases steadily to about ¥ 40.9 billion in 1998. The consump-
tion profile for Experiment 6 (s = 15%) is uniformly less than that of
Experiment 9 (s = 18%) whilst that in Experiment 10 starts from below the
initial level of consumption in Experiment 9 but exceeds it by 1980. Also,
the ratio of total consumption to the GNP is less for Experiment 10 only up
to 1980 after which year it exceeds the same ratio in Experiments 3, 6 and
9. The differences in consumption profiles are reflected in marginal
increases in the value of the objective function. The highest value of the
objective function is attained in Experiment 6 ($ = 15%) where it is

N 129.948 billion. This decreases to N 129.944 billion in Experiment 9 and
further to N 129.372 billion in Experiment 10. These results, showing mar-
ginal changes in the objective function, indicate that, the higher the
savings rate, the lower the level initial level of total consumption and

thus, the lower the value of the objective function.
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As regards the effect of changes in the savings rate on the level
of imports, the results indicate that changes in the savings rate do not
have any signifiéant impacts on import activity, at least until 1997 as can
be seen in Figure 6.6. In all thr;e;experimentsrconductcd, the change in
total imports is less than ¥ 100 million, especially after 1980. However,
an cxaminatidﬁ of the sectoral levels of imports indicates that imports
into Agriculture, Food, Beverages and Tobacco, Non-metal Manufacturing,
Metal Manufacturing, Transport Equipment and Trade and Services respond to
changes in the savings rate. Agriculture's imports arc lowest when the
savings rate is between 18% and 20%, especially before 1989. On the other
hand, imports by the Food, Beverages and Tobacco sector decrease as the
savings rate is increased, at least in the period up to 1992, In most of
the sectors, the initial levels of imports differ by only small magnitudes
but the levels of imports in the terminal period is the same, irrespective
of the savings rate. Once more, the Mining sector remains fully domestic
while the 0il sector imports in some periods; this occurred most frequently
when s = 18%. These results are shown in Table 6.18. Three sectors - Mining,
Textiles and Apparel and Basic Chemicals - do not show any significant
changes in their imports to the changes in the savings rate.

The effects of changes in the savings rate in sectoral levels of
production are shown in Table 6.19. Basically, the results indicate that
the sectoral levels of production do not respond to changes in the savings
rate in the initial period and, irrespective of the profiles attained during
the planning horizon, each sector's level of production always converges to
the same value in the terminal year in all four cases. The only appreciabic

differences in sectoral production levels between the two boundary-values are

~
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noticeable only in the Mining and Trade and Services scctorsﬂup to iQQS and
in the Transportatioﬁ sector between 1986 and 1998. The implications of
these changes in sect;fal levels of production for the levels of total pro-
duction in the four cases afé shown in Figure 6.7. It can be seen that the
significant impacts of changes in s on domestic production show up between
1977 and 1986. Generally, as the savings rate increases, the initial level
of total domestic production decreases but increases substantially more
‘than the other cases in the period-after 1986. In all the cases examined,
the value of total domestic production is at N 55.982 billion in 1998 and,
given that Experiment 10 with the higher saviﬁgs rate (s = 22.5%) starts
from a lower initial level, the results show that the higher the savings
rate, the greater the growth rate of domestic production.

Perhaps the most interesting effects of changes in the savings rate
are in terms of the changes in the profiles of gross investment and capital
stock in the economy during the entire planning horizon. As can be seen in
Table 6.20, the level of gross investment in the economy xesponds only to
the changes in the savings rate. The investment profile is fairly uniform
over time in Experiment 3, the base-case, but it changes in a particular
pattern once changes in s are introduced. The results show that when s is
reduced from 20% in Experiment 3 to 18% in Experiment 9 and further to 15%
in Experiment 6, the initial level of gross investment decreases - by about
N 208 million in Experiment 9 and by about N 300 million in Experiment 6,
in 1974. However, from 1977 and till the terminal year of the plan, the
level of gross investment increases faster, the lower the savings rate,
thus leading to greater possibilities of fluctuations in economic activity.

In Experiment 6 (s = 15%), investment exceeds the base-case values by N 12
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miliion in 1977, increasing steadily to more than ™ 43 million by 1998. In
Experiment 9 (s ='1S%], the value of gross investment exceéds the base-case
values by only N 9 million in 1977 and by about N 43 million in 1998. How-
ever, it can be seen that the investment profiles in these two experiments
{6 and 9) differ by less than N 5 million at any point in time. If we com-
bine this with thp finding that, when the savings rate is increased to 22.5%
in Experiment 10, the level of aggregate gross investment first increases
by about N 385 million above the base-case values and then decreases
steadily by about N 19 million in 1980 to about N 60 million in 1998 com-
pared to the base-case, we can conclude tha£ the optimal rate of savings
for the economy is between 18% and 205. In terms of the scctoral-é%anges
in investment activity implied by these trends in gross investment, the
most sensitive sectors are Agriculture, Mining and Trade and Services and,
to a lesser extent, the o0il sector after 1989. These results are shown in
Table 6.21.

In terms of the effects of the observed changes in gross investment
{resulting from changes in the savings rate) on the economyv's level of
capital stock, the changes are only observable between two boundary values of
the capital stock: W 14,319 billion in 1971 and about M 93.7 billion in 1998.
However, the profiles between these two points differ as can be seen in
Table 6.22. When the savings rate is increased from 15% to 18%, economy's
capital stock increases by less than ¥ 10 million over time. However, when
the savings rate is increased from 18% in Experiment 9 to 20% in Experiment
3, there is a substantial increase in the cconomy's capital stock amounting
to between N 200 - N 300 million between 1977 and 1989 and this increase

narrows to only ¥ 78 million in 1998, However, when s is further increased
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to 22.5% in Eiperiment 10, the increase in the economy's capital stock.is
_larger only in the near term"- about N 400 million between 1977 and 1983,
This increase slowly decreases after 1986 to only N 62 millién in 1998,
The sector details are shown in Table 6.23. it can be seen that the same
sectors - Agriculture, Mining, Trade and Services, and the 0il sector iftor
1989 - whose investment ievcls responds to changes in the savings rate,
respond to changes in s in terms gf the changes in their cﬁpital stock.
- 'However, as Table 6.24 shows, these changes in investment and capital stock
-*do not lead to any significant changes in the composition of the economy's
| capital stock, which is largely dominated by Agriculture, Mining, 0i1,
Trade and Services and Transportation. The only observation here is that
over time, the ratio of sectoral to aggregate capital stock declines in
Agriculture (from 0.248 to 0.101 between 1974 and 1998); Trade and Services
(from 0.253 to 0.115) and in Transportation (from 0.117 to 0.046) between
the initial and terminal states.

As regards the impact of the changes in s on foreign exchange
requirements, the overall indication is that as the savings rate increases,
there is relatively less demand for foreign exchange especially in the imme-
diate vears, up to 1986. In general, the foreign exchange requirements are
highest with s = 18% in Experiment 9, followed by s = 20% in Experiment 6
and by s = 22.5% in Experiment 10.

The overall impression from the experiments with the savings rate
is that whereas changes in the savings rate have only marginal effects on
domestic production, imports and consumption, they have their most signifi-
cant effects on the pattern of gross inve;tment in the economy over time and

also, 'on the structure of the economy's capital stock.
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(i1i) Effects of Changes in the Initial Capital Stock

Experiments were also conducted in order to findout the effocts of
changes in the initizl levels of sectoral capital stock. Starting from the
base-case in Experiment 3, the levels of capital stock prescribed in the
initial pariod,'ftl), was incroased by 5% in all sectors in Experiment 7,
by 10% in Experiment 8 and further to 20% above the initial levels in .
Experiment 17. The overall indicatioﬁ of the results is that changes in
' the initial capital stock have their greatest impact on domestic production
and then only in the first few years. The impact of these changes on total
levols of imports are low compared with the effects of other changes on
imports. These changes have no significant effect on the economy's pattern
‘of investment over time, as can be seeﬁ‘ixkaj:le 6.20. The e¢ffects of
changes in initial capital stock on imports ahd domestic production are
considered bfiefly.

Looking at Figure 6.§, we can conclude that the changes in the ini-
tial capital stock do not have any significant impacts on the level of
aggregate imports. However, it should be noted that there are some changes
in the level of imports, although very small changes. When the initial capi-
tal stock is increased from its base-case values in Experiment 3 by 5% in
Experiment 7, we observe a steady increase in imports by about & I1 million
in 1974 to about N 64 million in 1992, after which imports are less than in
the base-case. However, when the sectoral levels of initial capital stock
are increased by 10% in Experiment 8, there is a decrease in the level of
imports amounting to N 8 million in 1974 and only N 38 million at its maxi-
mum in 1992, These changes indicate that, unless the increase in capital

stock is significantly large, the model does not alter its pattern of
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imports. However, whon tho capital ;tock‘is increased by 20% in Experiment
17, thore is a general increase in the level of imports again, demonstrat-
ing that changes in capital stock do not affect the decision to import in
any particular way.

The implications of these changes for the sectoral levels of imports
are shown in Table 6.25. These results show that the most sensitive sec-
tors are Agriculture, Food, Beverages and Tobacco, Non-metal Manufacturing,
Construction and Trade and Services, although the changes are only marginal
and are short-lived. In general, the increase in K(1) induces the largest
decreases in imports into Agriculture,lTransportation, Non-metal Manufactur-
ing and Metal Manufacturing when the increase is 10%, whilst at the same
time, the 10% increase in X(1) induces the largest increases into the Trans-
port Equipment and Construction sectors. These changes do not induce any
significant changes in the sectoral share of total imports.

The impact of changes in the initial capital stock on sectoral and
aggregate levels of domestic production are perhaps more significant al-
though there is no definite pattern in the changes, as can be seen in Figure
6.9. The most significant changes are indicated only until 1983 when the
level of total domestic production is about ¥ 26 billion in all cases,
Thereafter, the path for Experiment 17, which had increased more substan-
tially because of the 20% increase in X(1), stays fairly close to the other
cases. Between 1995 and 1998, all these éaths converge to M 55.981 billion,
the terminal value of total domestic production. What this result implies is
that these cases (Experiments 7 and 8) where K{1) is increased by 5% and 10%,

stimulate a faster growth of total domestic production than when the initial
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capital stock is increased by 20% in Experiment 17. An examination of the
sectoral composition of the observed effects reveals that the most sensitive
soctors are Mining (till 1986), Textiles (till 1980}, Trade and Services
{till 1992), Construction (till 1983) and Transportation (after 1989).

Theso results are shown in Table 6.26. The impliéations for tRe sectoral

- shares of total domestie production are shown in Table 6.27. These ratios
show that although there are no major shifts in the sectoral shares of

" total production in response to changes in K(1), the ratios show declines

in Agriculture and in Oil and Transportation to a lesser cxtent over time
whilst the Mining cector inereases its share of totsl production from an

average of 0.001 in 1974 to 0.310 in 199§,

(v) Effects of Changes in the Rate of Discount

Although these experiments were conducted in order to explere the
patterns of time-preference embedded in the model, the results indicate
that the model does not show anv significant regponse te changes in the
rate of discount, especially with regard to domestic preduction, investment
and the cconomy's capital stock. The only changes that are signiticant
enough to be reported here are in terms of imports and then, only
after 1992 as can be seen from Figure 6.9. Before 1992, the aggregate
level of imperts is the same in Experiments 3 with (w = 5% per annum), 11
(= 7.5%) and 12 (@ = 10%) increasing from about N 8.5 billien in 1974 to
'about N 25.5 billion in 1992, After 1992, imports are highest in Experi-
ment 12, exceeding the base-case by ¥ 2.4 billion in 1895 and by N 3.0
billion in 1998. An examination of the sectoral detail of these results

shown in Table 6.28 indicates that the only sectors that change their
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import levels in response to changes in the rate of discount are Agriculture
(when w is increased to 7.5%) and Metal Nanufﬁtturing (when w is increased
to 10%). In contrast, Basic Chemicals, which has hitherto remained insensi-
tive to other chahgos'in terms of its imports, starts with a substantially
large amount of imports in the first two periods (N 2912.444 million in

1974 and N 2743.771 in 1977) and then reduces the imports to normal levels
by 1980.

An examination of Table 6.29 shows that there are no.significant
chunges in domestic production in response to changes in the rate of dis-
count. The only excepticen is the Mining sector and then only until 1986,

If there are any changes in the other sectors production activities, théy
are neither significant nor fustained over time,

Overall, it could be said that changes in the rate of discount do
not have any significant or sustained impacts on the levels of production,
investment and consumption or on the level of the economy's capital stocks,
The only noticeable impacts are in terms of imports and these occur only
cafter 19920 1t should be neted too, that because changes in o Jdo not affect
the consumption profile over time, the value of the obiective functien
decrLases as the rate of disceunt is increased. From about & 128,409 bil-
lion attained in Experiments 1 and 2 with restricted fereign exchange and
N 120,648 billion in Experiments 3 te 10, all with « = 5% per annum, the
value of the cbjective function decreases to N 89,8504 billion when o = 7,5%
and further to N 65.199 billion when @ = 10%. The general insensitivity of
the optimal solution to changes in o seems to indicate that the pattern and

availability of foreign exchange is the major determinant of the optimal



path chosen by the model. Furthermore, the results confirm the fact that
the levels of the major macroeconomic variables chosen by the model once
wo allow unlimited foreign exchange ‘availability represent those profiles
which accord with the economy's mnxiﬁum absorption capacity.

{v) The Combined Effects of Changes in the Initial Cnpltal Stock

and the Rate of Discount
Given that the results of earlier experiments with changes in the
| initinl capital’ stock (Experimcnté 7, 5 and 17) and thosb with changes in

the rate of discount.werc not as significant as one would expect, an
attempt was made to discover the extent to which the economy would respond
to combined Shangos in both the initial capital stock and the rate of dis-
count, Again the results indicate that only two variables, imports and
domcstic production, are sensitive to the combined effects of changes in the
rate of discount and the initial cﬁpital stock.

In all, six different experiments were cenducted here. .Experimcnts
13, 14 and 18 involve a higher rate of discount (@ = T.5% per annum) but
the initial capital stoek is inereased by 5%, 10% and then 20% in Experi-
ments 13, 14 and 18 respectively. The other gxpcriments (15, 16 and 1V
invelve an increased rate of discount {« = 10% per annum} and the initial
capital stock is gradually increased by 5%, 10% and 20% in Experiments 15,
16 and 19 respectively. By comparing the results in different combinations
of these experiments, it is possible to discover the effects of changes in
both the rate of discount and the initial capital stock. Because the num-
ber of possible combinations is large, we have chosen to describe the over-
all indications of the results in terms of their implicatiens for domestic

production and imports.
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. 7 When ¥X(1) is increased by 5% along with a higher rate of discount
(w = 7.5%) in Experiment 13, the level of total domestic_production'ié
higher than the level attained in Experiment 11 by about M 1 billion in
1974 and by about N 500 million in 1983, after which year it stays below
the level in Experiment 11, till 1995. When X(1) is increased by 10% at
the samo rate of discount in Experiment 14, there is an initial increase in
Production amounting to N 1.8 billion in 1974 and this gaﬁ gradually redﬁces
‘fill 1986, after which the production levels in Experiment 14 remain less
than those in Experiment 11 till 1995. Compared with the base-case solu-
tion the results indicate that increases in the rate of discount accompan-
ied by increases in the initial capital stock will lead to substantial in-
creases in domestic production in the first few years of the planning pe-
riod, after which the initial increases are compensated for by decreases in
domestic production, However, it should be noted that in Experiment 18
where K(1) is increased by 20%, the model starts with lower values of dom-
estic production (N 15.4 billion compared with about N 18.0 billion in
Experiment 14 and N 17.2 billicon in Experiment 13) and stays bélow the
values in these other experiménts till 1989. After 1989, the level ofrpro-
duction in Experiment 18 does not increase significantly above those in the
other Experiments (11, 13 and 14). These results can gé-ééen in Table 6.30.
The impacts of these changes in X(1) and w on the levelssof imports
are shown in Table 6.31. If we compare the results of Experiment 13 (EI&]"V".
increased by 3% at w = 7.5%) with Experfh;nts 3 and 11 which have the same
initial capital stock but a higher w in the latter, we find that the in-
crease in both w and K(1) lead to increases in the level of total imports

over time. Comparing Experiments 13 and 3, this increase amounts to N 108
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in 1974, gradually increases to N 324 million in 1992_after which it is
more than N 2 billi;n. Compared.with the case involving‘a Sk'incrqase in

K(1), the increase in imports is moderate, amounting to only N 59 million
in 1974 and less than N 200 million in 1992:ﬁhThis moderation in imports
as a result of the increase in K(1) is explained by the higher levelsbf
domestic production recorded in Experiment 13 as compared to Experiment 11,

When the capital stock is increased by 10% in Experiment 13, the levels of

'imports decrease, compared with their levels in Experiment 11 and the base-

case, Experiment 3. The decrease in imports are about N 79 million below

the base-case levels and ¥ 138 million below the levels in Experiment 11 in

1974. These decreases ;re maintained at steadily higher rates umtil 1992.

- Again the case with a 20% increase in X(1) (Experiment 18) constitutes the
exceptiot to these observations since it records increases in imports fol-
lowing éﬁe incrc;;é in K(1) till 1992 although the increases in imports are
small. .

In the next set of experiments, a higher rate of discount (w = 10%)
was used while the levels of initial capital stock was varied again, Experi-
ments 12, 15, 16 and 19 all involve w = 10% but K(1) is increased by 5%, 10%,
-and 20% in Experiments 15, 16 and 19 respectively over their levels in
Experiments 3 and 12. The effects of these changes in w and K(1) on produc-
tion show that as K(1) is increased, domestic production increases 6ver the
levgls recorded in the base-case solutions and in Experiment 12 and this in-
crease holds until 1986. Between 1986 and 1995, the levels of production
in Experiment 15 are below those in Experiments 3 and 12. When K(1) is in-

creased by 10%, there are only moderate gains in production in the period up

till 1981 after which the levels of domestic production stays below those
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recorded in the other experiments.. o

As fegards\the effects 6f changes iqrﬁtljlat a higher rate of dis-
count'ﬁn = 10%) on imports; the results indicﬁt; that increases in the ini-
tial capital stock and thelrate of discpunt wili lead to increases in im-
ports but the amount of increase is moderated as the initial capital stock
is increased by up to 10%. Over the 10% change in the initial capital
stock, the increase in imports are more substantial and grow faster al-
though the increase in capital stock by 20% in Experiment 19 again exerts a
moderating effect on the increases in imports.' These results can be seen
by comparing Experiments 15, 16 and 19 to Experiments 12 and 3 in Tablé 6.31.

Our conclusion with regard to these experiments is that, whereas
changes in K(1) or w do-not have any significant effects on either domestic
production or imports when considéred separafely, different combinations of
these two changes have significant effects on the patterns of domestic pro-
duction over time. Basically, when increases in the rate of discount are
accompanied by increases in the initial capital stock, there is a tendency
for domestic production to increase. Also, given a higher level of initial
capital stock than in the base-case solutions, initial increases in import
levels are moderated by increases in the capital stock. The best result,
judged by how small the import requirements are and by the inducement given
to domestic production, is the case where w = 7.5% and the initial capital

stock increased by 10% (Experiment 14).

6.4 An Overview of the Main Results of the Study
In the foregoing section, we have concentrated on the effects of
individual changes on major macroeconomic variables, classifying the

F
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experiments by their sets. In this section, we present a summary of the

main results of the_ahnlysis_especiallx as regards the major factors that

- influence each of .the major macroeconomic variables including production,

investment, consumption, capital stock, imports ﬁﬁ&.foréign exchange over
time. Among these variableg; the pattern éf foreign exchange requirements
is perhapé the most important since it indicates the economy's absorptive
capacity under alternative assumptions regarding the savings rate, the rate
of discount, the rate of growth of imports and the level of initial cap{tal
stock. IE'is also particularly important since the levels of foreign ex-
change so determined must be compared with the foreign exchange revenues
derived from the OPEC-wide 0il model in Chapter 5 in order to discover
whether or not the alloéations to Nigeria are above or below its absorptive
capacity as well as the implications of these fesults for future expansion

94
of oil production capacity in Nigeria.

6.4.1 Comparison of Foreign Exchange Requireménts in the Planning
Model with Anticipated Foreign Exchange Revenues from the
OPEC-Wide Allocation Model

In comparing the patterns of foreign exchange 'arising from the

empirical implementation of the dynamic multi-sectoral planning model with

the anticipated foreign exchange inflows from the OPEC-wide allocation model,

e

it is important to remember the basic assumptions under which these alter-

native foreign exchange inflows were derived.l In Chapter 5, we developed
a dynamic programming model in which OPEC was to maximize its net revenues
under various assumptions regarding its rate of discount and the rate of

growth of world demand for OPEC's oil. The simulation experiments at this

stage of the study resulted in five distinct production profiles and ten



234

alternative revenue profiles which were then allocated to Nigeria along with
the other OPEC membefs on the basis of a S-year moving average of their past
market shares. The resulting anticipated foreign exchange revenues accruing
to Nigeria from this OPEC-wide sllocation modei are compared to the optimallf
determined foreign exchange requirements arising from the planning model in
Table 6.32. It should be noted that the foreign exchange requirements aris-
ing from the planning were either prescribed on the basis of earlier com-
putgtions (in Experiments 1 and 2) or were allowed to be freely chosen by
‘the model itself and are thus an acceptable approximation of Nigeria's
Tevenue absdrption capacity under alternative assumptions regarding the

rate of growth of imports, the savings rate, the rate of discount and the
opening levels of capital stock in the Nigerian economy.

A general overview of the results presented in Table 6.32 indicates
that the foreign exchenge requirements for the Nigerian ecanomy to reali:ze
its development ambitions grossly exceed the anticipated revenue inflows
from the OPEC-allocation model. The gap between the country's fereign
exchange absorption capacity in the 19 experiments and the foreign ex-
change revenues to be derived from the allocations of merket shares to it
by OPEC varies between up to N 2.4 billion in 1974 and an average of X 3.5
billion in 1998. Alternatively, the maximum foreign exchange revenues that
could be derived from strict adherence to OPEC's allocations in 1998 only
correspond to the levels of foreign exchange required for the country's
development between 1989 and 1992 so that the OPEC allocations are behind
Nigeria's ambitions by at least six years. The implication here is that
Nigeria is actually a revenue hungry member of OPEC as compared to the

other OPEC members, notably Saudi-Arabia, Kuwait and the United Aradb
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Emirates, which are generally ;egarded as rovenﬁe surplus. However, con-
trary to the arbitrary classification of Nigerias as a revenue-scarce coun-
try, we have allowed the planning modol;to determine the extenf to which
Nigeria suffers from revenue shortage. |

With these results, conclusions can be made regarding Nigeria's
future bargaining position in OPEC. These results indicate that if Nigeria
is to accomplish the developmenf ambitions implied by the planning model,
it should seek increases in the production azllocations to it by OPEC. Al-
ternatively, we can expect Nigeria, while keeping production levels in ac-
cordance with OPEC norms, to seek increases in the price of OPEC's oil on
the world market in order to cover the gap Eetween its foreign exchange re-
quirements and those implied‘by OPEC allocations. The prospects for such an
attempt to increase prices by Nigeria are especially more likely if we con-
sider the implicétions of the foreign exchange revenues in Table 6.32 for
oil-production capacity in Nigeria. It can be seen that the current daily
production of about 2.4 million barrels far exceeds the capacity levels pre-
scribed by the OPEC-ailocation model and are more closely approximated by
capacity requirements implied by the foreign exchange requirements deter-
mined by the planning model. This is especially so in Experiment 3, the
base-case, as wéll as in Experiments 9, 14 and 19. A further implication
is that since Nigeria's estimated production capacity currently stands at
about 2.5 million barrels per day,26 it already has the capacity to produce
enough o0il to meet its foreign exchange requirements in 1992 in the planning
model or in 1995 in the OPEC allocation model. Thus it can be expected that,
if and when market conditions permit, Nigeria will attempt to®seek an in-

crease in the price of OPEC's oil. This has been Nigeria's stance in the
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past and is more likely to continue in the future,

6.4.2 An Overview of the Main Results of the‘Aﬂalysis

Considering the amount of detail embodied in the presentation of
the results of our analysis in Section 6;3, it is d;fficult to atfempt to
" re-classify the imp&cts of the changes according to the major macroeconomic
variables. v Such an effort rumns the risk‘of boring the reader. However, we
present below a summary of the main highlights'of the results, our observa-
tions on the model's behaviour and a gendinl overview of the computation
experience,

- 0f all the major macroeconomic variables involved in this analysis,
the most sensitive have been the level of démestic production and the level
of imports, both in aggregate and sectoral terms, as well as the foreign
exchange requirements. Our experiments started from a relaxation of the
imports constraint and the variation of import growth rates. The effects
of these two changes were presented in Figure 6.1 and 6.4 Qs well as in
Table 6,31, The overall indication is that, although the profile of total
imports vary in all the 19 experiments, the most signific;nt changes are
seen in Experiment 2 where the imports_;onstraint is relaxed and in Experi-
ment 3 when foreign exchange availability ceases to be an effect??@ con-
straint. These changes are particularly consistent up till 1992. When the
rate of growth of imports is increased, the near-term level of imports
decreases but grows steadily at the higher rate. Also, the relaxation of
the imports constraint leads to a uniform upward shift in the level of im-
ports except in 1992. Within the context of these changes, Agriculture is

the most active importing sector while both the Mining and Oil sectors
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remain largely non-importing.

As regards domestic production, ;be/most significant changes result
from changes in the import constraint of in foreign exchange availability.
vwhen the foreign exchange supply becomes unlimited, the model has a tendency
to choose to import rather than produce at home. Thus, the relaxation of
the foreign exchange supply constraint has an indirect effect of reducing
domestic levels of production. The most susceptible sectors are Food, Bev- ’
erages and Tobacco, Non-metal Manufacturing, Mining and Transport Equipment.
Also, whenever additional demand is made for foreign exchange, the oil sec-
tor's production increases accordingly, especially between 1977 and 1992.
This is in accordance with our expectation.that the oil sector will be the
main source of foreign exchange resources for financing Nigeria's future
development plans. Among the other changes that are.introdﬁced, changes in
the initial capital stocks have a definite pattern of influence on domestic
production, especially in the period up to 1989 and changes in the savings
rate have their greatest impact on domestic production between 1977 and
1986. These results can be seen in Table 6.30 and in Figure 6.7 and 6.9.

The other macroeconomic variables - investment, capital stock and
consumption seem to be influenced only by changes in some particulér para-
meters. Of these, investment and capital stock respond mainly to changes
in the savings rate as can be seen in rows corresponding to Experiments 6,
9 and 10 in Tables 6.20 and 6.22. An important observation here is thaf
even when foreign exchange is freed in Experiment 3, the large increase
in}foreign exchange earnings that follow are not in any way used to

f;;ance investment; it is used instead to finance imports and these are

not even reflected in the investment picture. On the other hand, capital
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stock varies between two boundary-vaiues: N 14,349 billidn,in 1974 and
about N 93,7 billion in 1998. Again, the préfiles of capital stock a?e\in
gorrespondence ézzﬁ-the pattern of investment. Overall, regardless of the .
declines in capital stock shown in some sectors, the ecﬁnomy's aggrogsate
capital stock grows at about 20% per period through 1986 and at about 32%
per peribd after 1986.

An examination of Table 6.34 shows that the only factor that affects
the consumption profile ovef time is the savings rate and then the increases
are mﬁ;ginal. The most significant change in the consumption profile occurs
H,/’QAen the foreign exchange constraint is relaxed. There is an uﬁward shift
. a
in the path of consumption, especially in the period before 1986, as can be
seen in Figure 6.2. This confirms the fact that the massive imports which
follow the relaxation of foreign exchange requirements are delivered to
con;umption rather than investment. Closely related to these changes in
total consumption are the patterns of the Gross National Product over time

as shown in Table 6.35. Like Consumption, the GNP responds to the chﬁnges

in the savings rate in Experiments 6, 9 and 10. ‘Over the levels attained

in Experiments 1 and 2, thesTelaxation of foreign exchange supply leads to

a general increa P over time but tﬁe changes in the savings rate
have a less definite pattern of influence on GNP especially when the savings
rate is at 22.5% in Experiment 10,

Like the other variables, foreign exchange requirements are sensi-
tive to the basic parameter changes introduced in the experiments. All the
19 experiments have their individual patterns of foreign exchange require-

ment over time, indicating that the structure of the Nigerian economy de-

picted by each combination of parameters would imply its own foreign
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exchange budget when the dynamic_multi—sectoral'planning model is imple-
mented. -

Perhaps we should end this chapter by a review of the values at-
tained by the objective function in all éhese exﬁeriments. These are pre-
sented in Table 6.36. The results show that apart from massive reductions
in the value of the objective function Tesulting from increases in the rate
'of discount, the value of the objective function stays between N 128.409
billion in Experiments 1 and 2 and W 129.948 billion in Experiment 6. Along
tﬁese lines, it should be noted that changes in the initial capital stock
or in the rate of discount do not have any significant impacts on the major
macroeconomic variables, but appropriate combinations of these two changes
could influence both the pattern of domestic production and the level of
imports. Our experience indicates that a 10% increase in the initial capi-
tal stock followed by an increase in the rate of discount to 7.5% from the
base-case value of 5% per annum has a moderating effect on imports and\
could actually reduce them and increase domestic production as shown by

Experiment 14,
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TABLE 6.6 _

'SOME BASIC DATA EMPLOYED IN THE ANALYSIS

Capitale Labour- Initial ]
Value-Added Output Output Capital Consumpticn

Fatio Ratios Ratios Stock® Ratio

v, b, A, K, (0) ;;Jc
Agriculture, Forestry 0.9125 0.95173 0.064719 3556.477 0.50061
& Fishing :
Mining Excluding 0.882 1.89990  0.000018 215,420 0.0
0il :
o1’ ) 0,904 0.50000  0.000018  3485.130 0.01484
!‘-ood, B;mngen 5 0.524  0.35067  0.001760  155.779 0.04164
Tobacco ’ .
Textiles & Apparel 0.425 0.32268  0.00S216  101.284 'u.mau
Non-Matal Manufacturing 0.525 0.77430  0.004909  201.3%9 0.02318
Baiic Chemicals 0.433 0.54920  0.002439 83.798 0.00297
Metal Manufacturing 0.351 0.39291 . 0.002866 97.095 .0.00890
Transport Equipment . 0.426 0.33605  0.004246 16.154 0.00631
Utilities 0.585 4,61000  ©0.000293 472,032 0.00501
Construction 0.470 0.50000  0.000322  684.574  ©.00584
Trade & Services 0.901 1.50000  0.001984  3628.302 ¢.19522
Tranaportation & 0.742 4.00000  0.003336 1678.706 0.08943
Communication

Note: Capital Stocks are valued in millions of Nigerian Naira.

o
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TABLE 6.9

THE EFFECTS OF CHANGES IN THE IMPORTS CONSTRAINT

AND FOREIGN EXCHANGE AVAILABILITY ON THE LEVELS OF
SECTORAL AND AGGREGATE LEVELS OF IMPORTS

(Values in Millions of laira)

——— e

Hitoxt -nm

1 1%%8

asmsasn

L L L T,

SLRICFORLFINNG s

Ritirilss TR A wil.p2 IV R 1Y 1Y AT,

Aalnist gic AnL E.000 .00 .00 t.000 L .
L 118 ) LY ] ] . [ R (1] L0008 LR 1] .00 L] [P
$220.8L% & TaiD 180587 ERT T A L] 1,212 LARTS I ] ELLEY 3 ) LT T 213 ] (LIPS T] ] an
TiETLdS 1 aremy Jilanly LIRS ) L11H 1) TLdaer MR ISYS L) s 18] 13sd. k00 1alvivly
Mra-s{Tal WFg iw. 07 . 241,332 AT E4Y (1LY 3 1Y ERLI LY ) 110530
WARIC CRIMIDALS e.000 LI 11) LEX 1Y) Z.a1r Al dl.204
AL many? RLLETLYY 3L 2] THLITE ar.ue JELLTSY ] uv.252 $3L2.002
Trami™axy QUIr 7. ARV L] [TTN L B 5.621 L0832 IR IE S AT i8%.012
viILItiLs . LI 1] ] 13.80¢ (LM 4 ihkoviy 43F el v 114 PE11)
ComiTRUCTIOm 3.9 L .08 al.odn PIRA PRY 1Y (AT LS
TRADC FSAYICES L.y LTE v are. 82T AT % LTI} v zae s
TRARSPOATATION (RIS Y | 1457.303 Lble.599 Td1d.483 11.nde FL LTSN ) Ta07 . 937 1131001
ToTAL LTI AL LIT LY L3 ) 148Xl tas 18841330 AR LY} FRLILPL 1) ra2 L] Ml
—— anua [T ——— -— . - —
AGEIC.FOALFSHNG (111 LY. A 1T%h. 202 AIAZL 5T Hht.0IY L1837.420 ELLIE SN Y]
LILEL I € {38519 t w001 [Z¥ 1] 1.004 . [ RN ] ] 4.q04
‘9 ' an R Y1) ' L1211 [N 11] . 000 ] L} [P 1]]
7000,8Ch & TaCO 1097 LT L) 1., 313 PALTS Y | LT F1 3V ] LILTPLL] Tibe13?
TTINLS \ 1srm Isi.nte 1%.08) YT Y T T PN 0T FL1.197 LLRER{]) v N 1343.0400 Inln.nda
mn-ALTaL marg %107 sTZ 0N e, 02 =i%.844 ITTLY S bez.1ry [T FLTTY 1891.W12 FRYL PR LY
#43IC ChEmITALS : 9.83 1.088 R.LRE [P N1 ) Lzt L} vl 21.204
BLTEL mamyF Isv. 1 13,823 4497w 1389, %53% Tadt.eze FELL R YL ) ¥31z.622
TRARIPOAT LQuls 87.%8 1.5 [ TP LT} Bl.bhy 15,421 1l.6ad E1E 1 P ST 1318.9%8 1a%. 112
wTILITIC: 1.630 13.57 “9.%Ts .1 183.%) 13704 FLREP {1} 141003 207,508
" CONSTRUCTION §33.8% .01 1.900 el 00 ' ITL.v PELY PR 1) L. add .48
TRAOL /5L0YICET .00 1A are, 27 T81b. 402 e 3%8 E1ES LY 3rel. 3 .23.438
faaxiroataticn 430 .94 18T, 20 1100 28T 14ln. 309 I811.442 TIrr.ady Tars.T 1915398 3111.91%
fatat 45,018 14213.428 1T840, 209 1738018 1Ta43a0y? L2280 ELYL IS 330 JOI5T oa2y Jeshs. 019

- &

ALRIC,FORLFINNG LA Y]] LI L] a%11.230 [LYP LY illl.lll 18331489 ESL{TA Y E1Y
RIMING (XC OIL Q.a08 L.o4g g.8c0 .14 B T [ P9 11 [ FLt]
[ 349 .00 ZPIeArT i, 580 .uae [Py 10 ) 000 L. LR L]
Fea0, BEY \ TiCy qke. 512 184,372 Tie. 233 T84.%11 1T # Y (PP .3 $9l.T702 1347 . 4} aa5.419
TEATLES L AbPR, 16T, iaT w17.%1) 358,100 991,132 Fid.318 TS N 1%Y 1de3,.Tea 135F.%n FISS LT TY
e-miTA, PG r.ade 1,709 19,8218 TIv.381 als.9i8 LITYESN ) 111211y 1eTS 020 114,49
BASIC CrEmilaLy 1.040 123,448 - A0k ¥ [ 1] 1F3. 08 2. 860 19.u3T N
WLTAL mdwur $13.442 111,a18 344,138 1s81.117 1I84.504 20087 Jasl . ey 387,117
TRawiPCAT LQulr 1 3 sd.edd 417.039 1ud.302 tenant? 1in8,75e LT} §Y
UTILITIIY 1 L] 4437 Ja, 10 1!!.‘115- ) 2% 109 153341 23T 122
CONITRUCT I0M I7e.174 102%.002 AITPS 3 1Y w5%,199 1412.213 Asln. 082 aB13.308 Labit
Tas3C/iEUVICCY PITIPN i ) 1=3.714 [T Y} 1893807 2Ran.t1n 2329.4%3 214.784 JasT .M’ a3 00
TRLNIPUATAT oM [ LIPS 1% 183T.432 1293428 (LA LPY P} i E41) 2138.5%4 Teln . 18T 3888071 LIRLPY 2% 4
Taray %15 .391 10101,982 [EXLINY ¥4 10d93.23s 17820, 201 1582.031 S PLETY N £ 26204.032 Jant.l1e

Note: The first part of the Table refers to Experimentl, the second
table refers to Experiment 2 and the third refers to Experiment 3.
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TABLE 6.15

THE EFFECT OF CHANGES IN THE IMPORTS GROWTH RATE ON SECTORAL LE

VELS OF IMPORTS
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TABLE 6.28

THE EFFECT OF CHANGES IN THE RATE OF DISCOUNT

ON SECTORAL LEVELS OF IMPORTS
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THE EFFECT OF CHANGES IN THE RATE OF DISCOUNT
ON SECTORAL LEVELS OF PRODUCTION
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TABLE 6.32 B

COMPARISON OF REQUIRED OIL REVENUES WITH ANTICIPATED
OIL REVENUES FROM THE OBEC-WIDE ALLOCATION MODEL

SRS A E e A R e R AR S G S T AR EE e . . - B e . T e T e

) . TARGET-YE&RS
1974 1977 1980 1983 = 1986 1939 ¢ 1992 1995 1930

EXPT. NG, 1 6736079 B6255.261 6951.775 7680.769 BASIT.578 11355.~40 1wiiw.300 15512.138 17061.307
EXPT. NOy 2 6736.379 6255.268 6951,775 7688.769 8537.574 11355,.946 1a154.300 15512.118 17¢63.307
EXPT. NO. 3 6760.290 11411321 97262649 206014673 11765.971 1282+.232 1ulie.+05 15653.673 203i5.251
EXPT. NO. & 6708,841 8750.163 -9726.649 10603.673 31765.973 15002.900 1%675.090 15512.260 17060.448
LEXPT. NO. 5 60337984 86764646 9653.512 10601673 116604161 12824353 14232.435 15637.728 217060.vs0
_ EXPT. ND. & 683IF.S12 B8674.652 97264656 10603.681 11765.981 1202+,242 1810617 15653,¢88 20335.249
"STOEXPT. NOW 7 63664641 0674646  9639.202 10601.573 117554971 14639.266 lulin.4d5 15653.073 17060 .enb

BANH ..
. EXPT., NO. 8 | 68T2. 008 10366, 987 12943.4854 106014673 11765,971 229%G.623 14iywe®05 15653.073 1706G.wnB
EXPT. NO. 9 6833.519 110L2,73% 12693.320 10601681 10U21.,560 L385J.076 Lellbool? 1552648+9 270060465

EXPT. NO.AD 67T78.357 8674677 9726.640 1CH01.562 21765.959 1I475.127 1elCu.338 18202.65% 1706d.+36"
EXPT. NOJLL 6633, 984 86764846  GT26,669 106014673 11765.971 224284231 Lhiliwen05 15653.073 L7061.448
)EkPT. NQ.12 6793. 4850 8669.39% 9726.669 10601.67] ;1?&5.9?: 138244231 LellbevwiS 18144508 170EG.wva

E:FQ?'Nﬁ.ts 6I85. 873  B674.646 13280.808 L0601s673 10966798 12892.103 26232.435 15653.373 23498.212
EXPT. NO.i%  6057,675 11340,870 125634658 10601573 11765.971 12845.813 16232.435 15572.826 LTGtC.eed

EXPT. NO.AS 6349.047 8619,015 9639,202 17601.873 11660.161 L1S5C34+923 lulaBS.uwb9 1550 2.0 LTUEC vnl
EXPT, NO.16 9r78,072 B6ETL.BMG 97264649 L0697 44864 L1765.971 10363,069 102324035 15576.97 L7060 .wwd
EXPT. NO.17 S901. 869 8754.163 9672.504 10697 .86k 1I682.w54 2282wa23) 1ellis.4d5 15512.awd 17ubi.wnt

EXPT, NO.18  9665,301 674,646 12620.082 10697 86+ 11765.971 13395.~35 1elit.sC5 15653.073 20250139
EXPT. NOL19 6066, 928 11649537 9672,50% 10697 .86% 13836.011 128244231 16232435 155:2.200 17063 nd
1 W910.149 61234575 6715.093 7420.791 A8265.573 9169.683 10172.5e5 11327.386 12631.139
2 £922.905 6180.299 6810.386 7SS5.159 8e21,161 936d.410 16473.89% 11643,528 133C5.4069
3 4935.540 6238.915 6901.467 7628.701 6585.476 9570.269 106794245 11927.291 13336.433
v £894.427 £G92,329 667,596 7391.015 4243.885 9195.%88 10291.799 L15e7,571 12987,.537
CASE 5§ 4904, 389 6271.987 6837.961 765C.577 B86Fu.ube 9733.29« 1ilew.796 12613.359 1-391.578
6 914159 £251.868 .T0G44197 7939.133 975,273 105844663 119-w.~70 13783.710 159t7.753
7 $90%,369 B171.987 6837.961 T660.577 869a.ubu  9733.29% i1004.796 12611.359 14391.578
. V917,078 6229.375 6939.298 7802.111 0854.078 100e1.212 11627.592 13Ca3.797 14931, 38+
s 929,648 6285.418 7036.%38 7952.069 90%5,557 10268.390 11739.386 13u31.373 156C3.e 90
CASE 10 $923.548 63314933 7173.438 3227.191 9522.69% 11085.718 12877.277 15C76.188 17719.28¢

/ . L L e R A N M L T S L A R o e i e S N L L S Y R W WO e - ——

the: A1l figures in millions of Naira.

N e’
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TABLE 6.33

COMPARISON OF REQUIRED OIL PRODUCTION CAPACITY WITH PRODUCTION CAPACITY
IMPLIED BY THE OPEC-WIDE ALLOCATION MODEL

- e - T T R T R T S MR N D G T R g R T S D T e R D e

" TARGET-YEARS _

1935a

2.962
2.962
J.529
2.962
2,952
J.539
2.962
24962
24962
2962

2,982

c 2,962
Wad80
2962
2982

197y 1977 1980 1983 1986 1989 1992 1993
EXPT. NDy 1 1,633 1.27% 1.368 1.469 1.590 2.070 2.523 2.731
EXPT. NO. 2 14433 1,275 1.368 1.489 1.590 2.073 2.523 .73
€XPT, NO. 3 Lonl8 2.326 1,914 2.025 2.191 2.337 2.523 2,756
EXPT. NO. & 1etar 1.785 1.914 2.035 2.191 2734 2.518 .
EXPT. NO. 5 . 1. 454 1.768 14900 2.025 2.172 2.337 2,548 2.753
EXPT. NO, & 1.453 1.768 14914 2.025 2.191 2.337 2.523 2.756
EXPT. NO. 7 1,354 1.768 1.897 2.025 291 2.668 2.523 2.756
EXPT. NO. 8 1,462 2,313 2,547 2,425 2.9 2.359 2.523 2,756
€XPT, NO. 9 1,453 2.251 . 2.458 2.025 2.611 7 2,52 2.523 2.73%
EXPT, NO,10 PR L T4 ' 1.768 1914 24325 2-19} 24456 2.523 J.205
EXPT. NO.i1 1o 45k 1.768 1,918 2.025. 2.9 2.337 2.523 2.756
EXPT. NO.12 T 1,767 1.91% o 20025 1 2a0t 2.337 2.523 3.195
" EXPT, NO.13. 14358+ 1.768 2.616 . 2.025 2.042 2.350 24546 2.756
EXPT. NO.14 1.288 12 2072 2.025 2.19% 2elel 2+546 Ralwi
EXPT. ND.15 1359 757 1.897 2.025 [ 2.172 2.736 2453t 2.731
EXPT. NO.16 2.040 N 768 1.914 2.003° 2.39% 2.619 2.546 2742

EXPT. NO.17 Le 255 1. 745 1.903 2068 2548 2.337 24523 2.711

EXPT, NO.18 2.051 1.768 2o kBt 2003 24192 2atted 2.523 2.756
EXPT. NO.19 1.290 2,334 1,923 2.003 2.577 2.337 24546 2.731
case 1 1,046 L1268 14321 ° 1..17 1.536 |,  1.668 1.829 1.99%
CASE 2 1. 044 1,249 1.321 Lebd7 1.5;6 V 1.668 1.426 1:9946
caAsSE 3 1a 084 1.249 1.322 1.%07 1.536 1,668 1.a20 1.99
CASE & 1. 043 1.258 1,343 1455 ;.qu.ﬂ 1.758 ° 1.939 2.154
CASE S 1.G42 1.267 1.36¢ 1.695 1.666 1.832 2.369 2.131
CASE & 1. 040 1,216 1.338 1.537 1a72% 14945 2.210 2.528
CASE 7 1,042 1.267 1.365 1.495 1.666 1.838 2.069 2.311
CASE & 1.0%2 1.267 1.365 Lak9h “1.658 1.8%6 2.069 2.3
CASE 9 1082 1,267 1.365 1.495 1.658 - 1,888 2.009 .34

Note: Figures are in millions of barrels per day.

2,962
2.962
J.516
<.962

FELYY
24641
2abnl
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' o TABLE 6,36, P .

VALUES OF THE-OBJECTIVE FUNCTION IN THE 19 EXPERIMENTS -

1)

Experisent No. " Value of the Objective Major Characteristic of
: ' Function in M Million the Experiment
- R N el 128,409.52148 : F(t) proscribed, imports
: . ! ' : constraint non-binding
2 " .128,409.52148 F(t) is prescribed
/ S u - 200
3 ‘ 129,697.7626% u = 208, F(t) ia free
4 . 129,697, 76269 . Couow 15% -
5 , 129,697.76269 . u = 25%
. 6 129,948.55247 " s w15V
(e X r )
7 ‘ 129,697.76268 K(1) increased by 5%
s | 129,697.76269 - . K(1) increased by 10A
9 129,944.64369 . . s = 18\
10 129, 371.84633 s = 22,5% .
1 o £89,803,99649 w o Ty
12 65,199.26762 w = 104
13 29,803.99649 w = T\, (1) increased
. by 5% -t
14 89,803.99649 : w = Ty, K(1) increased
: by 10%
-~ 15 65,199.26762 P o« 10%, K(1) increase
hy S% .
. 16 _ -
| . . 65,199,26762 ) w = 10%, K(1} increased
by 10%
17 :
129,697.76269 w = 5%, X(1) increased
by 20%
18 _ -
89,803.95649 w e 7.5%, K(1) increased
by 20%
18 . 65,199. 6762

‘ w = 108, K(1) increased
N by 20%
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FIGURE 6.1
THE EFFECT OF IMPORTS CONSTRAINT ON THE LEVEL OF TOTAL IMPORTS

33.0 ' . rd
29.0
25.0

21.0

IMPORTS

17.0
13.0

5'0 i | 1 L] | S 1 i
1174 1377 1390 1388 1966 1303 1992 133% 1338

YERRS

Note: Values of Total Imports are in billions of Nigerian Naira.
—_— . Total Imports in Experiment 1: Imports Growth Con-
straint is Non-binding

ey p— Total Imports in Experiment 2: Imports Growth Rate at
20% per period
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. FIGURE 6.2 _‘ -

THE EFFECT OF THE CHANGES IN FOREIGN EXCHANGE AVAILABILITY
ON THE LEVEL OF TOTAL CDNSUMPTION

40.0
3640
.5200
28.0

2440

CONSUMPTN

20.0

16.0

1240

1 1 : i N | 1 1 1 ~
1 1877 1380 1907 1986 1943 1992 1938 1290

YERRS

Note: Values of Total Consumption are in billions of Nigerian Naira.
——— Total Consumption in Experiment 1: Foreign Exchange
Availability is Prescribed.

. . Total Consumption in Experiment 3: Foreign Exchange
‘ is Unrestricted.-
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2 . PIGURE 6.3 "

THE EFFECTS OF CHANGES IN IMPORTS GROWTH RATE (0
ON POREIGN EXCHANGE REQUIREMENTS

22.0
20.0 : | ‘ ;
w.o| . | oy
16.0
14.0

12.0

FORGN EXCH

10.0

8.0
L

6.0

1 1 | . 2 1 i 1
1974 1277 ) 1380 130 1306 1309 1392 199% 13

' YERRS

Note: Foreign Exchange Requirements are expressed in billions of
Nigerian Naira.

Experiment 1: u is free
—— — — Experiment 3: u = 20% per period ;
——— . — Experiment 4: yu = 15% per period

— — — Experiment 5: u = 25% per period
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) | FIGURE 6.4

THE EPFECTS OF CHANGES IN THE IMPORTS GROWTH RATE (w)
ON THE LEVEL OF TOTAL IMPORTS

33.0
29.0
25.0

21.0

IMPORTS

17.0
13.0

1.0

5.0 1 I} i [ 1 1 [
- 174 1377 1%800 11 1986 13393 1332 1938 1398

YERRS

Note: Values of Total Imports are in billions of Nigeria Naira.
[

Experiment 3: wu = 20% per period
_—— Experiment 4: u 15% per period

— — — Experinient 5: wu 25% per period

-
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FIGURE 6.5

RTS GROWTH RATE (w)
DOMESTIC PRODUCTION

. * _THE EFFECT OF CHANGES IN
T ON THE LEVEL OF TOT

" 5040

45.0
40.0
35.0

PRODUCTION

2%.0

15.0
1 1 1 1 I} L A
1974 1977 1330 1300 1388 1303 1392 1938 1338
YERRS

Note: Values of Total Domestic Production are in billions of .
Nigerian Naira.

Experiment 1: p is free

— — — Experiment 3: pu = 20% per period
— —— Experiment 4: 1y = 15% per period
— . — — Experiment 5: u = 25% per period



FIGURE 6.6

EFFECT OF CHANGES IN THE SAVINGS RATE (s)
ON THE LEVEL OF TOTAL IMPORTS

3.0
23.0
25.0
21.0

17.0

N\ IMPORTS

13.0

5.0 1 1 1 1 ’ 1 L 1
1974 1!_?!" 1180 1903 1948 1%9¢y - 18d2 1938 1310

YEARS

Note: Values of Total Imports are in billions of Nigerian Naira.

Experiment 3: s

20% per period ‘

15% per period

—+e— ' wm=  Experiment 6: s

18% per period

7]
n

—¢immm..—  Experiment §

== cemm..:e=  Experiment 10: s = 22.5% per period

281 .
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"FIGURE 6.7

THE EFFECT OF CHANGES IN THE SAVINGS RATE (s)
ON THE LEVEL OF DOMESTIC PRODUCTION °

8540
5040
45,0
10.0
5.0

PRODUCTION

23.0

20.0

15.0f""

| 1 | X ) 1 i 1 ——
1974 1977 1980 1303 1386 1989 1932 1838 . 133

YEARS

Note: Values of Total Domestic Production are in billions of

L/ _ Nigerian Naira.

Experiment 3: s = 20% per period
———t — Experiment 6: s = lstlper period
— — o — Experiment 9: s = 18% per period
— e —tt — Experiment 10: s = 22.5% per period

-



FIGURE. 6.8

THE EFFECT OF CHANGES IN THE INITIAL CAPITAL.STOCK [AK(I)]
' ON THE LEVEL OF IMPORTS

13.0
2s.0|
25.0

21.0f

TIMPORTS

17.0

13.0

3.0

5.0 1 1 I 1

-1 | L
19374 1177 1300 1303 1986 198 1332 1935 1938

YEARS

Note: Values of Imports are in billions of Nigerian Naira.

Experiment 3: aK(1l) = 0
— cm— — Experiment 7: aK(1) = 5%
— — — Experiment 8: AK(1) = 10%
L Ry ' Experiment 1;1 AK(1) = 20%
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. . FIGURE 6.9 L TS

THE EFFECT OF CHANGES IN THE INITIAL CAPITAL STOCK [ﬁl((l)]
ON THE LEVEL OF DOMESTIC PRODUCTION

43.0

410.0

PRODUCTION

30.0
2540

20.0

15.0

1 i 1 1 1 1 1
1374 1977 1380 1381 1986 1349 1932 199% 1338

YERRS

Note: Values of Total Domestu: Productmn are in billions of Nigerian

Naira. ..\\
AN
—eeems Experiment 3: aAK(1) = 0 \
— e v — Experiment 7 AK(1) = 5%
—  — — Experiment 8: AT(_(I) = 10%

20%

— — s Experiment 17: aK(1)
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FIGURE 6.10

THE EFFECT OF CHANGES IN THE RATE OF DISCOWNT (w) °*
ON EHE LEVEL OF IMPQRTS

w '

33.0

29.0

25.0

21.0

IMPORTS

17.0

13.0

9.0

5.0 1 1 | i L 1 !
1374 1877 1380 120 1968 1383 133g 1335 13%8

YEARS

Note: Values of Total Imports are in billions of Nigerian Naira.

Experiment 3: w = 5% per annum

—_—— o — Experiment 11: w

i

7.5% per annum

== ttemm..—  Experiment 12: w = 10% per annum
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FOOTNOTES
{to Chapter 6)

lMdéh of the data employed in executing the dynamic multi-sectoral

planning model was gathered during the author's research trip to Nigeria in
the ‘summer of 1977. The financial support provided by the School of Gradu-
ate Studies in this regard is gratefully acknowledged.

, 2These publications are fairly comprehensive and it would be best .
to deal with each economic variable by its source rather than describe the
scope of these publications in detail.

3Currently published under a 48-industry format, classified accord-
ing to the ISIC code, the Industrial Survey is a fairly reliable data source
with a high response rate. However, it covers only manufacturing activities
employing at least 10 people. Furthermore, the 1967 survey was not used in
this analysis because the Nigerian civil war prevented it from being con-
ducted on a nation-wide scale as usual. | ‘

1

4The references are to Carter, N.G., "An Input-Qutput Analysis of
the Nigerian Economy: 1959-60', Working Paper #29-63, M.I.T. School of
Industrial Management, 1963; Clark, P.B., Planning Import Substitution,
Amsterdam, North-Holland, 1970; and Kuyvenhoven, A., "Sector Appraisal
Where Trade Opportunities are Limited" in K.R. Polenske and J.V. Skelka,
eds., Advances in Input-Output Analysis (Cambridge, Mass., Ballinger, 1976),
pp. 183-204, '

SCarter, N.G., "An Input-Output Analysis of the Nigerian Economy:
1959-60", op. cit.

Carter himself admits that the table was not particularly accurate
and ‘needed to be improved upon. See Carter (1963), pp. 27-32. A more

detailed critique of Carter's table is presented in Ohiorhenuan (1975),
Chapter 3. '

7Clark, P.B., Planning Import Substitution, op. cit., p. 72.

Kuyvenhoven's study indicates that, as of 1970, most of the poten-
tial.industries were in existence and producing in Nigeria. See Kuyvenhoven,
A., "Sector Appraisal Where Trade Opportunities are Limited", op. cit., pp.
192-193, :

gIt should be mentioned here that the Federal Government of Nigeria
.set up the National Accounts Commission in 1974 to construct detailed input-
output and capital coefficients tables for Nigeria. The commission is
currently working on the basis of a 30-sector format but its report has
neither been published nor officially approved.
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- 10For a more detailed review of these alternative techniques, see
* Bacharach, M., Bi-proportional Matrices and Input-Output Change, (Cambridge,

Cambridge University Press, 1970), Chapter 1 and Granger, C.W.J., "Forecast- .

ing Input-Output Tables Using Matrix Time-Series Analysis", Norking Paper
#49, Australian Nat10na1 University, 1977.

11See M. Bacharach, Ba-proportlonal Matrices and Input-Outp;ﬁ Change,

gp eit., PpP. 3-8. e .
- 12

See M. Bacharach, ibid., p. 1.

13Department of Applied Economics, Univerérty of Cambridge; Input-
Qutput Relationships 1954-1966, A Programme for Growth, No. 3, (London
Chapman and Hall, 1963). .

14These tests and studies_are reported in Bacharach M., 1-Eroggr-

tional Matrices and Input-Output Change op. cit., pp. 27-30.

Ishlark P.B., Plannrng_Igport Substitution, (Amsterdam, North-
Holland, 1970), pp. 73—77 and pp: 126-135. -
16

In all cases where data has been obtained on a time-series basis
before 1967, especially in the update of the Nrgerran table; 1967 has been

~left out of the analysis because data inaccuracies and the impact of the
Nigerian civil war in this partlcular year,

}TSee Clark, P.B., Planning Import Substitution, op. c¢it., pp. 109-

113,

: 1~8The book-values are net of ‘depreciation and are the only form in
which values of capital stocks are reported. See the Industrial Survey of
Nigeria, Lagos, FOS, 1973 and 1974, : '

2 & 2 .
195¢e the Third National Development Plan, 1975-1980, Table 32.2

p. 370.
d 203ee'the Third National Development Plan, 1975-1980, ibid., Chapter
32. ‘ '
. 21See the Third National Development Plan, i975-1980, Table 5,18, p.
60, ' .

22The computation was carried out at different installations at
different times; it was started at the Central Computing Facility at the
Brookhaven National Laboratory, Upton, New York and completed at the
Institute of Computer Science, University of Guelph, Ontario. The provision
‘of computér time by these two institutions is gratefully acknowledged.
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' 23Since-this study does npt envisage the inflows of fundg from ex-
ternal sources, the foreign exchange requirements refer to the apbunt of
.uncompensated transfers of export.earnings that would Rgye to be provided:
by the oil sector. i

24Ii'should be noted that the-initial level of imports is uncon- -
strained. Different results might have been obtained if the initial.level
of imports was specified. This additional constraiht. would be useful in
preventing the model from piling up imports in earlier periods in order
to satisfy the imports growth requirement in later periods.

+

[ -
$SNote that, ‘since the obj#ictive function includes the value of

the terminal capital stocks, .the need to invest in order to build up the
capital stocks could also limit consumption.

"26Business Week, April, 1979,



CHAPTER 7: CONCLUSION

7.1 Introduction®

The basic objective of this study has been to develSp & multi--
sectoral planning model which can be used as a framework for the optimal
utilization of oil revenues in Nigeria's economic development. This chap-
ter‘offérs a review of fhe main highlights of the study and the main re-
sults a\ising from it. These are in turn examined in terms of their ° “\\
policy implications and probable applications in decision making, with’ due
qualifications to the context in which the model has been implemented. %he
last section of the chapter reviews some possible extensions to the model

and the scope for futurgkyesearch.

7.2 Main Conclusions of tﬁe Study

The groundwork for this study was laid by an examination of the ex-
tent to wﬁich the oil sector has contributed to the economic development of
Nigeria-and the role it is expected to play in the future. It was found
that, in order to accord the oil sector the special treatment it deserves
as the major source of funds for Nigeria's future plans, a planning model
would be needed as a framework for the optimal utilization of such funds
dier time. This called for a critical assessment of the Nigerian planning
maéhinery and its predominantly '"'project-basket" approach to planning and

the establishment of a multi-sectoral planning model as the approximate

framework for the conduct of quantitative planning in Nigeria. The

289
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multi-sectoral planning model was then developed and outlined in Chapéer 4,
Because of the cpmpleiity of the world oil industry and the inadequacy of
fofecasting the iﬂflow of oil revenues on the basis of simple projections,
& dynamic programﬁiﬁg model of the world oil market with specific.reference
tO‘tﬁe dominance of the residual mﬁrket by OPEC was developed. This was

. used fo forecast systematically the pattern of oil revenues that could ac-
crue to Nigeria if Nigeria adpered strictly to OPEC norms.and the assump-
"tiﬁns made regarding the 0il model itself and the market;sharing scheme

are satisfied. In the final section of the study the proposed dynamic
multi-sectoral model was applied to Nigeriz f&r the period 1974-i301.‘
Simulgtion experiments were also conducted in order to £est the sensitivity
of the model to its basic parameters as well as to develop alternative pro-
files of major macroeconomic variables that would result if there are any
deviations from the base-case. Based on experience gained in the process
of executing the various stages oé-this study outiined above, the follgwing

observations and conclusions are pertinent:

—

(a) The oil sector has been the dominant sector of the'Nigerian
economy since the early 1970's and will most likely remain
so till the end of this century. However, as the dynamic
linkage effects of this sector are d;ffused to the rest of
the economy, this sector may begin to decline in its rela-
tive importance as the other sectors expand and are ex-
pected to grow faster.

(bf Because 0il is an exhaustible resource, Nigeria needs to

develop a production structure that can take full advan-

tage of the dynamic external effects that arise from oil
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pr;duction gn& enable it to transform its supplies of oil
funds into human and physical capital ir an optipal way
over time. This will help ensure that Nigeria succeeds
in establishing a firm basis for seif-sqstaining growth
while the o0il reserves still last,

(¢) In order for Nigeria to accomplish the goal-just outlined,
substantial changes have to be made to the existing plan-
ning machinery as well.as the_éuirent planning framework

_based oﬂ the collation of projeéts at a national level
and simple econometric forecasts of the economy's pros-
pects. A model with which this can be done is suggested
in this study.

(d) The worldnbi} market is so complex that simplistic fore-
casts of Nigeria's revenues from oil proauction are not

" only inadequate but could be misleading. This is the .
lesson to be learned from the recent effort made in
Nigeria's Third National Development Plan. A model of the
world oil market wigh which the prospects for OPEC as a
supplier and for Nigeria as a member of OPEC can be assessed
is suggested here. It should bg noted that this model has
been developed on the basis of simple assumptions regarding
OPEC's motives, its reserves and some characteristics of
the world oil market. It therefore sh:t:sxﬁe used with
this caveat in mind. - .

(e) The application of the planning model to intertemporal

planning for Nigeria indicates that Nigeria has revenue
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absorption capacity that far exceeds the-current inflows of
oil funds into the economy. This estaylishes Nigeria as a
revenue-scarce member of OPEC and provides an explaﬁation
for its recent stance in OPEC.. The results leo indicate
th;t because Nigeria already has sufficient capacity to
produce enough oil to meet the foreign exchange require-
ments prescribed by the planning model, it will try either
to increase the share of the market allocated to it by
OPEC or it Nill'seek.increases‘in the price of o0il while
keeping oil production in accordance with OPEC norms.

The resﬁlts further indicate that such attempt on Nigeria's
part are viable especially in the period up‘to 1986 néter
which the economy's absorptive capacity will probably reach
its saturation point.

The computaéion experience with the plahning model indi-
cates that alternative situations in which Nigeria could
find itself in the future will depend on the goals em-
bodied in the planning model as constraints and the ex-
tent to which they can be adhered to. The most signifi-
cant among these include the rate of growth of imports

that is permitted by explicit government policy, the sav-
ings rate that is set as a target and the manner in which
foreign exchange is made available to tﬁe domestic economy.
The results indicgte tﬁat the specification of import
growth limits should give specific attention to Agriculture,

Food, Beverages and Tobacco, and Transport Equipment which
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are most susceptible to the model'# tendency to reduce .
the le;els of dom;stic produefion'in favour of imports
when foreign exchange inflows are unrestricted, This
implies that there must be harmonious coordination of
import growth policies with the time-;hasing of oil
revenue infiows into the economy in order to pfomote
domestic production; Also, changes in the saQings rate
have their greatest impacts on the pattern of investment
and capital nccumulatioh as well #s the maximum levels
of feasible consumption over time. Thus, the government
must determine the desirable pattern of trade-offs
between consumption and investment by systematic varia-
tions of the savings rate. The empirical implementa-
tion of the model suggests a savings ratio of 18%-20%

as appropriate for Nigeria's present circumstances,

The patterns of investment derived from the model‘nlsa
indicate that the oil sector must be given greater
priority in the government's capital programme if it

1s indeed expected to playv the special role accorded to
it in this study.

The foregoing conclusions derive mainly from the special
circumstances assumed in this study and should be so interpreted. It
is quite possible that the results may not follow if any or some of the
assumptions underlving the structure of the model or its empirical imple-

mentation are not satisfied. Thus, it is necessary to state these quali-

fications to the study as well as others arising from the nature of the
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data employed in the analysis. . -

The major qualifications to’the data used in implementing the plan-
ning model is that they are mostly up-dated data from existing studies and
~some variables have been based on estimates derived from historical trends.
The propriety of assuming that these trends will continue into the future
in a rapidly expanding Nigeriﬁn economy are questionable., But the essence
lies in the design of the model and its implementntien with available data
in the hope that this procedure could be repeated once improved data be-
come available; this exercise is justified by the potential usefulness of
the model and the results‘dcrived from it. Furthermore, the National Ac-
counts Commission is currently constructing a 30-sector input-output trans-
actions andlcapital coefficients matrices for Nigeria and this model would
prove readily adaptable when that work is completed,

Another qualification is with regard to the 0il sub-model outlined
in Chapter S and its main results. It should be remembered that the alter-
native pricing and production strategies derived from the model were based
on specific assumptions regarding OPEC's.dominance of the world oil market,
its economic motives, the known reserves of OPEC and its individual members
as well as an allocation formula based on hi;torical market-shares. Some .
of the parameter values used in the model may differ in magnitude from the
actual values but the model is sufficiently versatile to prqvide us in-

-~

sights into the consequences of such deviations.‘
The final qualification to the analysis concerns the pattern of
simulation experiments carried out with multi-sectoral planning model.

These experiments were conducted by the introduction of specific changes in

the base-case parameters as if the sets of changes so introduced are



295

mutually exclusive. This is hogevar not likely to be the case in reality;
it is more.likely that‘all these changes as well as others néf looked into
here will be simultaneous. In such an event, our model can only provide
useful insights and guidelines to the patterns of changes observed but no
more. This is not a shortcdming of the study or our approach; it is the

general mode for the conduct.of scientific inquiry in an imprecise science,

7.3 The Séope for Future Research

An important lesson learned from conducting thesis research is that
the. further the research is conducted, the more is discovéred that needs.to
be done or can be aone if the appropriate data and research facilities are
available. This study has been truncated because of the limitations of
manpower and rescarch facilities. However, it is-hoped that this study
will constitute tﬁe beginning of an on-going long-term research into dy-
namic multi-sectoral planning for Nigeria.

Some of the future directions of research that are likely to follow
this initial effort will involve the expansion of the model to include some
other major concerns of planning in Nigeria. The structure of the model
embodied in this study is such that it can be immediately applied to multi-
skill manpower planning since the labour supplies used in the analysis have
been aggregate forecasts of sectoral availabilities of labour. Also, the
balance of payments constraints have been so specified to ensure that the
economy's foreign exchange needs can be fully satisfied in each period of
the long-term plan. It is possible to extend the model to a case where the
country's pavments neced only be in balance over the entire planning period.

The results from a model that allows inter-temporal borrowing and lending
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* will provide useful insights into the optimal planning of fqreign exchange
budgets for the country. o | | .\

This‘study has also tried to relate the ORtimal d;termination of

OPEC's pricing, production and market sharing strategies to the general
context of national economic planning in an individual OPEC member country.-
This study envisages the pgssibility that the underlying model can be
applidd on an OPEC-wide basis to determine each country's revenue absorp-
tion capacity in an optimal way. These can then be compared to the re-
.sults of the OPEC-wide qil model in order to detorﬁine an appropriate mar-
ket sharing formula that meets the need of each OPEC mcmﬂcr.

I; terms of the computation techniques available for solving the
large-scale linear program which the model embodies, it éun be seen in,
Table 4.4 that the kodel has a block-angular stair-case structure and there
is a proposal to solwg the flodel by use of the nested decomposition
algorithm designed by Ho and Manne (1973) and Ho (1974). It is hoped that
this application will be the first extension of this studv,

Any linear programming model set to maximize an obiective function
subject to the constraints imposed by resources (the primal problem) is
accompanied by a dual problem in which the costs of the piven resources
are minimized. Thus, the dual solution computes shadow prices for each
resource whose constraint is binding in the op£imal solution to the primal
problem. These shadow prices are particularly useful in evaluating the
contribution of a unit increase in the constrained resources to the objec-
tive function and have therefore been very popular in project appraisal,
However, because the 13-sector framework of our model is too aggregative

to make this application meaningful and because these are not immediately
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related to the primary focus of this study, the dual problem'has not been
oxplored. It 15 hoped that this can be done in another study especially

when the number of sectors can be Sufficiently increased to make Such an

r

exercise meaningful.
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\ ‘ COMPARISON OF THE CLASSTRICA
WITH CLARK'S 35-35CTOR

13 Secters of the Planaing Model

Ssttor Name

Agriculture, Livestock, Porestry
and Ploshing

Minlng Bacluding 011

oil

Foud, Baverages and Tobacce

Testiles and Apparel

&, Nom-Metal Manufacturing

Ne. >

o0’
02.01
03.01
.0l
24.01

0e.03

10.03
35.08

03,02
04,03
or.02
08,01
702
.02
.07

.02
33.01
33.02
34,02
12.08
&4l.0%

11.04
1.4
nA
34,04
37,04,
n.o
39.04
40,04
a.e
a1.0
43,04
44,04
43,04
64,08

13.03
14.038
13.0%
18.08
44,05
47,08
54.0%
37,05
$9.0§
3,03
61.0%
47.03%

Amuu_u TARLE ¥I.1

Corresponding Sectors in Carter's’
-3ector Tabl .

Sector Name

Agriculture
11 Seqds
Frash Flah
Tobacce

Tea

Wining

Crude 011 Mining,
Crude 011 Reflnary

Food, Drink
Baer, Stour
Packed Neat
Jutter

Sugas Nedlning
Flour Mills
Tinned Nilk
Canned Coods
Confect lonery
Stock-Fish
Baked Goods
Gin

Starch

Sale

Craft and Weavlng
Cotton Yextile
Shaes

Apparel

Jute-Rags

Cotten Yamn
Synthetlc Tam
Symihetic Teatila
Catton Rags
Handbags

Hats

Towwls and Blankers
Init-goods

Carda and Nagy

Non . -Matul Martufacturing
Comany

Casant Goods

¥o0d Manufecturing '
Paper

Papar Gooda

Clasy Manufacturing
Asbastos

Tiren and Tubes

Matchas

Catanics

Pen, Pemcil

TION SCHEME TN TIIE 13-SECTON PLANNING MOMEL
SCHEME AND KUYVINIOVEN'S 104-34CTOR SOOI
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“ .
Corresponding Sectars M.
ven's 104-3rcto bla

Secter Name

Agricviture, Livestock, and:
Farwitry T
Flahing

Mining Excluding 041

011 Ninlag
Potroloun Producta

Meat Products

Dalry Provucts -

Fruit Canning .
Itock-Fish

Yegetadls QL1 Mitling

Crain Rill Products

Bakary Producty

Sugar aad Confectionary

Suger Refining

Camdy and Confectionety
Miscellansous Food wnd Animal Feed
Tea

Starch

Salx

Safc-brinks

Tobacce Memulacturss

Textilny

Crafy, Weaving and Tyuing
Jute Raps

Cotton Yarn
Synehecic Yarms
Srnthetlc Teatiles
Made-Up Teatile Goods
Cotton Bagy

Towals and Nlankets
Ealtted foods

Ealr Goods

Lepe, Cord and Nets
Weaning Apperel
Apparel

Hats

Tanning

Truvel Goods
Handhags

Footvesr

Shwmilling

Yooden Furniture and Fistures
Papar

Containery and Paper Bores
Faper Producty

Printing

Matchey

Tires and T

Other Kubbar Products
Tottary and Clayy

Glass Mesufacturss

Carunicy

Stake, Tubs and Tatlets
Bricky and Tiles

Cament

Comcrets Products

Asbestes Producty
Stationery

Mivcellsmsous Many facturing
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. .
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T. Baaic Ovemleals | Sesp < 4T, Bagic Indwatrinl Chenicals
: . h-mn\nlcel_z____,_..v—-- 4 Inergunic Chemicals .
PFaints - ., Orpaaic Chamicals .
- Inorgenic Chemlcals 0. Fertiliner -
. ¢ Orgenic Chomicals . Inpocticlie
B ) Fartilliter M. Paints
) Insscticldes 3 . Orug wed Wedicinm
. Portom , ., Darecserlcals :
Plastics vt N ‘l‘l. Seaps, Perfimes and Ossamtice
" Yanmy i . wd Clycerine :
" - . 3T, :::L
' N - A, Other Dhamical Products )
0. Saxes . -
4 . " “, Flastic Preducts .
ES Mrtal Meaufectwriag ° 10.08 7 wetal Mpnufecturing 1. Steel Mills and Belled Theets
~ - . - o8 fay Celln ™. Steal Yars wnd Angles
Y s .03 Accumslators e 8 Alwmisus Pradicts
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. : ' T0.04 Stesl Bars - T, HWand Tewls
71.06  Stesl Comstructiom ! T, Matal Plpes
T1.08 Aluainum o™ Cast Irem and Jueel Castings
. Rensily M. . Batic Metnl Producty
TA.08  Metal Pursiture ., Matsl Fugniture and Fiatures
- Te——— T5.08 . Jewing Machine N B Srructural Wetal Products
. © TR Mrtal Druns L [} 8 Wetal Duwtw, Windows, wtc.
TI.08 Ladic Aszeadly M, Fabricated Metal Products
™.08 Alr Conditioning Aspembly 1 Metal Drvms and Hoops
50.08 Hand Tools . Laaps, Lanterns, etc.
n.os Lampe ' . ¥ire Preducts, Nalls, etc.
.0 Muching Teals - . M, Special Sachinery
i3.0e Sinks ", Mchinary set slowwhers clsnatfiod
[ 19 Wire Products . Sawing Meching Assevhiy
15.08 Pipe Works N N ' Muckine Towln
‘- n.04 el Castingpy Radie, Talevivien, etc.
Housshald Appliances
' . Dry~cell ‘Batteries
. Accumulators and Batteries
" Alt-conditioning Asnendly
.. . . v Watchas sad Clochs
[ B Traaspert Rquipmeme 19.08  Bicyele Asvembly ' [T | Motor Bedy sad Shipbullding
10,08 Yehicle Assesbly [ ] * Matat Vehlcle Ansesbly
M. fallvagon Bailvay Wagon Asaenbly
19, ilitias 1.0 Utilitien . 103, Rilities
11, Construction t.07 Conrtructlon \od, Constrwction
.1 Hinss ing
11. , Trada and Sarvices 410 "l‘n.dl. Sarvices 108, Trada amd Services .
13. Traasportation .09 Transportat ion 104, Trauportst los
. * / "
. St . ’
. . v .
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while tha lest teo di

Motss: “The sector mumbers are a3 tiven by P 0. Clark) lenlln I It Substitution, Amiterdam, Marth-Hellaad, %70, FP. 183104,
OF the four ¢igles, the flrsx tes refer to the serial nﬁf-r in the So-tector List 1its refar to .

the aggTegates sector in which the sector has bem included Ln the 1l-vectar aggreg

ate table.

“*Thase numbers correapond ta the serial numbers given the sectors by Arik Tayvwmhoven In rhe Sppendiz ta hin “Sectar

Appralial Whers Trads Opportunities are th.t.t‘,_ in Advances in Input -Out put Analysls, sdited by K., Pelemshe and

J.¥. Sholka, pp, 183.204.
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APPENDIX TABLE VI.2

* GLOSSARY OF MAIN VARIABLES AND PARAMETERS

value of gross producéion in sector i in period t

Total imports in period t.

The

sectoral level of imports ih period t

Imports of consumer goods in period t

Imports of raw materials in pé&iod t

Imports of investment goods in period t

Exports by sector i in peried t

: . The

(3]

The
The

The

i

value of gross investment by sector i in period t
value of capital stock in sector i in period t
value of national income in period t

estimated level of labour availability in sector i in

period t

The

The

The

The

The

The

The

input-output coefficients matrix

capital coefficients matrix

ratio of sectoral consumption to total consumption in 1974
sectoral cépital—o;tput ratio |
sectoral labour-output ratio

sectoral domestic oil-use ratio

rate of depreciation: assumea to be 8% per period
savings rate

rate of growth of imports

rate of growth of consumption

rate of.growth of national income

rate of growth of labour supply

. K4 .
rate of discount applied to the objective function
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