1.0 INTRODUCTION
1.1 BACK GROUNDS AND PROBLEM STATEMENT

At least two third of the world's population are living to day under conditions of
extreme poverty (Vanek, 1969). Economic development of countries where such
conditions prevail, without any doubt, is the most important and most pressng
socioeconomic problem of the present generation. In other words, a mgor
problem facing developing countries in the recent time is how to promote
sudanable growth and development.  Thus, Sub-Saharan Africa (including
Nigeria) presents the world today with its most difficult development chalenge.
These countries are with annua per capita income of far less that $5500 and they
ae among the poorest, least developed and dowest growing in the world
(Lancaster, 1991).

At the time of politicd independence, Nigeria economy like many other Sub-
Sahara African economies relied heavily on the production and export of a few
primary products. This reliance made the country highly sengtive to conditions
in the international market. When the terms of trade for the country rose in 1970s
with the rise in prices of crude oil, Nigeria suddenly had access to windfal of
foreign exchange earnings.  Unfortunately, these earnings were not productive
spent or saved.

In the early pat of the 1980s when the price of oil fel, Nigeria government
confronted a dgtuation in which imports, government employment and
expenditures had expanded while export and budgetary revenues had dropped.
The gaps in the externd accounts and the government budgets were in part
covered by additional aid, and by additional borrowing from banks.

Not surprisngly, the country has suffered from some of the dowest growth rates
in the world. During much of the 1980s economic growth has been conssently
below the average for low-income countries in other pats of the world.
Moreover, having faled to diversfy economicdly, the Nigerian economy reman
today largdy within the narow, rigid, and vulnerable productive bases she
inherited at independence (Economic Commission for Africa, 1989). Thus, the
increasingly serious economic problems that plagued the nation provoked an
examination of the causes of the Nigerias Economic problems and their potentid
solution.

The latter part of the decade of the 1980s marked efforts on the part of Nigerian
government to implement economic reforms.  During this period, the developed —
country governments and the internationd financid inditutions conditioned and



increesing proportion of their ad on the adoption of acceptable <tructura
adjusment programs. This therefore, led the Nigeria Government to implement
programs of economic restructuring, which is intended to improve the efficiency
of nationa economic resources and encourage additional production and privete
investment.

Unfortunately, the country’'s domestic savings ae inaufficient to finance an
increased volume of invesdment and the foregn exchange (exports) is dso
inaufficient to finance the required imports.  Given this impasse, the subgtitution
of foreign resources, in the form of public or private funds, for deficient savings
and exports, will enhance the nations rgpid economic development but a pertinent
question, isto find magnitude of the needed resources.

Thus, it is the concern of this dudy to explore, both theoreticdly and
quantitatively, the inter dependence between Nigerian's economic development
and the requirements of the resources, cdled for that development. That is, a
macro-econometric projection of resources requirement in the adjustment process
of the present decade will be undertaken for the Nigerian economy in this study.

1.2 RESEARCH OBJECTIVES

The research objectives follow logicdly from the research problem. The sudy
intends to estimate or quantify the domegtic and foreign resources requirements of
the Nigerian economy for the current decade. This is to be accomplished through
the condruction of a gandl-scae macro-econometric mode of the Nigerian
economy that captures the basic macro-economic aggregaes, savings, invetmen,
Exports and Imports.

The past development plans of the country have projected and presented these
resource requirements arbitrarily. It is thus of great importance to project these
requirements in a more consgtent anaytica framework as intended by this study.

That is to obtain a more reliable set of projections on foreign capitd requirements
for any given development plan.

The study adso ams to undertake rigorous quantitative smulation of investment
requirements in relaion to forecast domedtic saving, and import requirements in
relaion to expected export earnings, under varying growth rate assumptions.
Basaed on these edtimates, policy recommendation on how the resources gaps can
be filled will be made. This is to enhance the current efforts by the Nigerian
Government and policy makersin their economic reform programmes.

A by-product of this andyss would be that of familiarization with computer-
aded econometric smulation techniques and modeing, which will be highly
employed in our subsequent Sudies.



1.3JUSTIFICATION OF STUDY

The optimism of orthodox economists by recommending that the less developed
countries should get the prices right, baance the budget, and open up is being put
to a rude test in the 1980s and early 1990s. Economic growth falters everywhere
protectionism is on the rise, and interest rates are & very high levels. Thus, the
time seems ripe for a review of the more sober Lessons of the dud gap technique,
which is used, for Orthodox prescription. For chances unfortunately are that this
technique may be more relevant to interpret economic conditions during the
1990s than competing models from the neoclasscad school. We therefore
undertake this test, by applying the two-gap modd to the Nigerian economy.

Indeed, Nigeria is currently in a terrible economic Stuation. As a debt-ridden and
distressed nation, she is among the poorest nations of the world. Given the bresk
of her economic outlook and lack of financid resources fresh resources inflows
are of fundamenta importance to the surviva of her people and to the prospects
for her betterment. The magnitude of such foreign cepitd inflow needs to be
estimated.

Hence, this dudy is judified for atempting to provide quantitative estimates of
the country’s resources requirements for the present decade. These capitd needs
ae very crucd to her current economic reform measures amed a simulating
growth and structurd transformation of the economy.

This sudy therefore is expected to be a mgor input in the decison making
process of the Nigerian Government, the policy mekers, and internationa
finendd inditutions. Given this indicative guide for policy, the sudy will go a
long way in dading the nation's economic reform measures and thereby bringing
to an end, the depressed state of the Nigerian economy

1.4 WORKING HYPOTHESES

Theworking hypotheses for this Sudy are asfollows:
1. Tha the nation's import requirements is greater than the expected export
earnings, therefore causing trade gap;

2. That the invesment requirements is greater than the forecast domedtic saving,
therefore savings gap; and



3. And that large quantum of resource inflow to Nigeria is highly needed in the
foreseeable future.

1.5 SCOPE AND DATA SOURCES

This study is a macro andyss focusng on a developing country’s case.  The
choice of Nigeria is made out of the researcher’s interest given the nation’'s
present economic problems and circumstances. The historica period covered by
the study is twenty years period (1970-1989) and the smulation period is fifteen
years (1986-2000). This coverage is patly condraned by the dringent
limitations of data availability and time period. These drawback no doubt
imposes limitations on the level of sophidtication of our empiricd andyss and in
fact plays a mgor role in the Structure and characteristics of our model. However
we have tried to make the best use of what we have within the time limit.

We are aware of the role of aher congraints such as fiscal condraint as a possble
third gap limiting the growth prospects of developing nation such as Nigeria B,
we are however limiting oursdves to the consderation f Foreign Exchange and
saving condraints only. We are dso aware of the role of external debt but we are
assuming total debt relief and forgiveness by the creditor nations and indtitutions,
given the deteriorating State of the Nigerian economy.

The dudy intends to utilize a multi-equation sSmulation model because of its
appropriateness in solving economy-wide problems and andyses since it accounts
for the vaious inter-rdationships exising between the vaious macro-
econometric aggregates (Raheem, 1988 and Olofin, 1985). In addition, to the
goecification  of individud rdationships, multi-equation Smulation  modes
accounts for the interaction of dl thee interrdationships sSmultaneoudy and
recursvely.

The andlyss is going to be carried out in two steps. The first aspect deds with the
specification and esimation of individud eguations The second Stage is to
underteke a gmultaneous solution of dl the individud equations and therefore
proceed to use this complete macro-mode in projecting the possible future capitd
requirements of the Nigerian economy under varying growth rates assumptions.

The parameters of the different equations in the system are to be estimated with
ordinary lees sguares method, utilizing annua time series data  The rdevant
datistics are to be collected from various sources. These include World Bank
World Tables (various issues) IMF Internationd Financid Staidics (various
issues) and Centra Bank of Nigeria Principd Economic and Financid Indicators
(1970-1990). The appendix presents the statistical data.




1.6PLAN OF STUDY

The rest of the study is divided into five chapters. The review of literature and theoretical
framework comes under chapter two. In chapter three, the state of Nigerian economy is
andyzed with the focus on the initid conditions and the economic restructuring era The
methodology for the empirica part of the sudy is presented in chapter four. In chapter
five, the smulation results are presented and andyzed. The study is concluded in chapter
gx with policy recommendations and indications for future research.



20LITERATURE REVIEW AND THEORETICAL MODEL

21 REVIEW OF LITERATURE

Throughout the history of economic development, capitd occupies a centrd
pogition in the theory of economic development and it is regarded as dtrategic to
development (Qayum, 1966). This role assigned to capitd as a source of growth
gave rise to the bdief that the import of capitd is an essentid ingredient in the
economic development of pre-indudrid societies, which are capitd scarce
economies (Tewari 1982).

The new cdasscd view of growth and development which provided intelectud
foundation for this perception has dgnificantly influenced development policies
in the third-world, and has provided the raionde for the transfer of resources
from the devel oped to the developing countries (Michadl, 1981).

The most explicit and wedl set out modd for the attanment of sdf-sustained
growth with foreign cepitd has been samplified by Haniz (1970) in the
neoclassica context. He said that a typical underdeveloped country passes three
dages on its way to sdf-sustained growth. In the firs dage, the dominant
condraint is that of absorptive capacity, that is, the economy is so primitive that it
cannot invest beneficially, the minimum amount necessary to achieve the required
rate of growth annualy.

The role of foreign ad at this stage is to increase the absorptive capacity of the
economy. Once this is done, the congraint on growth becomes that of domestic
savings. The way out of this is to use foreign cepita to supplement domestic
savings and fill the gap between it and investment required for a reasonable leve
growth.

However, as the economy grows, more and more inputs get to be required in the
form of capitd goods. Exports then are unable to keep pace with increasing
imports and the resultant difference between the two becomes larger. At this
dage, the trade gap is said to be dominant and inflow of foreign capita becomes a
pre-requidte for bridging this gap. With the cloang of this gap, the need for
foreign aid is aso reduced and ultimately the inflow is terminated.

It is often believed in may developing countries that in the process of radicd
trandformation of ther economies, inflow of foreign cgpitd would only be a
temporary aid which can and would be terminated once such countries are firmly
st on the path of sdf-sustained development (Brahmananda, 1970). Contrary to
this expectation, however, it would appear that for most countries, after a
prolonged inflow of cgpitd the normd functioning of an economy becomes



dependent on its continuation. What is often overlooked is that most of the aid to
the developing countries is in the form of loans with atendant cost servicing and
capital repatriation obligations (Raheem, 1988).

Despite the role of externd capitd in accderating growth, there is little consensus
about their interrdaionships most economic theorists argue that foreign capitd
inflows make little contribution to economic growth, once account is taken of
thar effect in reducing savings, of the poor rate of return on ad-financed
invessment and of debt service charges. In fact, it has been shown that many poor
regions of the world are net contributors of resources to the rich nations (Bourne,
1981). Thus, the criticiam fundamentaly questions both the need for aid and its
ussfulness.

During the 9160s, there were many dudies on the foreign cepitd and ad
requirements of less developed countries. The “ggp” modd was the most
generdly tool of andyss for the problem a hand. Three basic variants of the
model can be distinguished (Lensk and Bergeisk, 1991).

The “saving gap” modd treets foreign capitd as a supplement to domestic savings
in financing planned invesments.  Via a fixed capitd- output ratio, investments
are derived from a target growth. Next, domegtic savings are edtimated. The
required external capitd inflow equds the difference between planned investment
and available domedtics savings (Rosentein — Rodan, 1969; Feland Paauw, 1965;
and United Nations 1951)

The “trade gap” model (Baassa, 1964 and UNCTAD, 1964) consders foreign
capitd only as a source of foreign exchange, which can be used to expand the
capecity to import. The required amount of development aid and foreign cepitd
is determined as the difference between expected exports and imports which are
necessary to achieve a particular target growth rate. Some of the dudies that
emphasize this concluson include Reddaway (1962), Patd (1963) and Linder
(1967).

The views imply that for many developing countries, there is a redundancy of ex-
ante domedtic savings, imposed by the limited avalability of foreign exchange to
the economy. These dudies led to the generd conclusion that the growth rate of
many less developed economies has been condrained by their import capacity
limits

The “two gap” modd takes both the trade and the saving gap into account. The
most binding gap is the rdevant one.  The devedopment stage of a country
determines which gap is binding. Studies such as those by Chenery (1962),
Chenery and strout (1966), Chenery and Carter 1973), Wisskop (1972) Papnek
(1972), Vanek (1967), Eckstein (1967), Elshibly and Thirlwa (1980), Adelman
and Chenery (1966), and Williamson (1966) gave support to the view that ether
the trade gap or saving gap was the dominant factor limiting growth. It was this



two-gap method that Carter and Clark (1964) dso used in projecting the foreign
ad requirements of Nigeriain the period up to 1970.

The use of this conventiond two-gap approach to project cepitd inflow
requirement has been criticized in severd gudies, which include those of Fei and
Rannis (1968), Bruton (1969) and Kontos (1971). The early studies do not
diginguish between different developing regions and they do not disinguish
between externd private capita flows and externd officid capitd flows. In other
words, they assume pefect subditutability between private and officid funds
(Bhagwati, 1985).

Moreover, the sructure of the Nigerian economy depicted by the Carter-Clark
model may not be too useful as a planning modd due to the absence of adequate
requirements of consstency among its component pats. That is, the mode did
not atempt to edimate dynamic reationships, nor were any targets set to be
maximized. The caculaions of domedtic resources gap were made under the
limiting assumption of congant prices (Raheem, 1988). Also, multi equation
smulation mode were not adopted as the econometric technique of investigation.

The recent sudies disaggregate capitd requirements by region and digtinguish
between officid’s funds and private funds. They ill compare the exogenoudy
projected avalability of different funds with totd capitd requirements and
subsequently divided the gep over different sources of capitd supply in ad hoc
manner. They dso use minimum growth targets.  This, for example, means that
in dl dudies estimating capitd requirements for sub-Saharan Africa, the GDP per
capita growth rate is set to zero. However, their capita requirements will be
much higher if an increase in per capitais desired (Lensink and Bergeiji, 1991).

The World Bank (1986a) estimates capital requirements of low-income Africa by
cdculaing tota required imports usng 1980-82 as the benchmark. The god the
Bank initidly sets is that during the projection period (1986-90) per capita
imports should return, at least, to ther 1980-82 levels. They projected an
additiond resource ggp of $25 bhillion annudly for low income Africa It
suggested that multilateral agencies should cover $1 hillion of this gaps the
remaining part isto be provided by additiond bilaterd aid and debt relief.

Fishlow (1987) assesses capitd requirements for al developing countries, and
some groups of LDCs like nonLatin America, Ada, Sub-Sahara Africa, Latin
America and 15 Baker countries. For most regions, he uses a trade gap modd.
The capitd requirements of Latin America were projected with a savings gap
modd. He concluded that financid needs of dl developing regions are much
higher than the likdy avalable funds and argues that the ggp should manly be
financed with additiona officid lending and trade credits.

The United Nations (1988) does not use an economic mode to estimate capita
requirements of LDCs. It ingtead Starts with a description of the recent externd



devdopments relevant for sub-Sahara Africa  According to them, Africa
problems manly result from a deterioration of terms of trade, the rise in debt
sarvice obligaions and the dedine in financid flows. A combination of these
factors led the united Nations to conclude that sub-Sahara Africa (excluding
Nigeria) suffered from a net financid deterioration of $6.5 billion a year in 1985
87. The United Nation as in a rather ad hoc way concluded that sub-Sahara
Africaneeds additiond finance of $5 hillion annudly.

The Development committee (1988) of the Internationa Monetary Fund and the
World Bank provides edimates of capitd requirements of Sub-Sahara Africa,
Low-income Asa and highly indebted countries (HICs).  The committee
edimated additiond capital requirements of the HICs in the order of $11-12
billion annudly.  Concaning Low — income AdSa the commititee estimates
additional cepita requirements a $4-5 billion a year. The estimated capitd need
of Sub-Sahara Africa is of the order of magnitude as the projections of the United
Nations (1988).

Lensnk and Van Bergejk (1991) fitted in the tradition of capitd requirement
dudies and estimated the necessary foreign funds for the 1990s with the help of a
sample savings gap modd. In the modd, a Harrod Domar production function
determines the required total savings needed to achieve a specified growth of per
cepita income.  They edimated that gpproximady $12 hillion of additiona
officid funds (at 0% GDP per cepita growth rate) is necessary to hdt the
economic decline of Sub-Saharan African.

For low-income Asa, they cdculaed a financing gep of $17 hillion for a target of
35% per capita GDP growth during the 1990s. The average annud capitd
requirements of Latin America are higher than those of other regions  Ther
projection shows a financing gap of $26 billion for a target of 3.2% per capitd
GDP growth rate:

All the mentioned recent studies led to the concluson that additiona funds are to
be provided to LDCs in order to resch minimum growth targets. The required
additiona Funds however seem modest in relation to the large problems of the
developing regions. Notably with respect to the economic problems of Sub-
Sahara Africa, the dudies display a rather optimistic view. And most notably,
Nigeria was excluded from the sub-Sahara Africa for purposes of ther regiond
finance gap projections.

As an extenson of the exising frontier of knowledge, this sudy will disaggregate
the aggregated regiona projection by teking the Nigerian economy as a case
dudy. Moreover our capitd requirements smulaion will be underteken in a
macro-econometric multi-equation framework. That being the case, the works of
chenery and drout (1966), Vanek (1967) and Bacha (1984) provides the
theoretical underpinnings of this study.



2.2THEORETICAL FRAMEWORK

This work takes off by congdering a smal open developing economy (Bacha,
1984). Thus, in deriving a modified dua-gap growth modd, domestic output is

deteemined in a Keynesan fashion by savings — invesment equilibrium
conditions:
S = |+X -M (@)
Where
S = Savings
I = Invesment
X = Exports
M = Imports

The badance of payments B is obtained by adding capital transfers (foreign ad) F
to the current account balance, which is equa to the trade balance (X — M):

B=X—-M+F )

Assuming imports to be of two types — competitive M, and Non competitive M ,,,
with the latter subdivided into intermediate good M ; and capital goods M i; Net
Exports E are then defined as the difference between exports and competitive
imports:

M = Mc + Mn (3)
M, = M; + Mk (4
E = X - Mc (5

The following smplified behaviord and technologicd relaions are assumed to
hold.

Savings functions. S=sY (6)

Fixed coefficients production function, with labour assumed to be in perfectly
eadtic supply:

Ys o= &k 7

Where K isthe capita stock,

A isthe (normd) output-capital ratio, and

Y* the potentia output
Intermediate goods import coefficient: Mj =M ¢Y (8)
Capitd goods import coefficient: M = MY 9
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The following mnemonic symbols are introduced:

*

u = Y/ (10)
E = By (11)
F = FY:” (12)
B = BIY;" (13)
G = IK (14)

Where capita is assumed to be immorta

U = isthe degree of capacity utilization
E = istheratio of net exportsto potentid output
F = isthe capitd transfersto potentia output retio
B = is the bdance of payments of payments as a
proportion of
Potentia output and
G = is the growth rate of capitd (and of potential output

aswdl)

Taking (3) to (5) into account, the variables (1) and (2) are divided by the capita
gsock to yied two eguations and introducing the relations (6) to (9) and the
definitions (10) through (14) to these equations, gives after smplification.

U

[(A-M ))/aS + M;)lg + [LS+ Mj)le (15)
And
b = e—Mju— (My/ag +f (16)
Equations (15) is recognized as the Keynesan open-economy multiplier which
defines the degree of capacity utilizetion as a function of the "autonomous’
variables, the growth rate of capita stock, and the export coefficient.
Equation (16) provides a dructurdist view of the baance of payments in a

developing country, once e and f are taken as given. But the leve of activity is
given by (15); taking thisinto account, (16) reduce to:
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b = [S(SMjle—[Mj+MS/aS+M)]g+f (17)
In the meads — swan tradition, the economy is said to be internd badanceif U =1
and the externd bdance is defined by the condition of zero internationd reserves
charge, or b=0. Solving (16) and (17) under these equilibrium conditions, gives:

U = Lgu=[a1l-M]M;+9—-[ad(1-M)]e (18)

b

0: g = [a(M s + M ))]e + [aM] + S)/(M S + M
pIf (19

For given vaues of dright-hand variables in (18) and (19) growth is said to be
savings— congrained if gy £ gp

And
Forelgn — exchange condrained if gp £ gy

In an dternative framework, the agebraic representation of our modd could be
described by the following four accounting identities:

Y+M° C+1+, X (20.2)
C+S°Y, (20.2)
|°© S+F (20.3)
X+F°M (20.4)

The symbols have the following meaning: Y is gross national product, C is
consumption, S is gross domestic savings, | is gross investment, X is exports of
goods and sarvices, M is imports of goods and services, F is baance of payments
on current account and al variables being measured in red terms.

Of the four identities, three are independent, the fourth being determinate given
the others.  Thus, for seven variables and three independent identities, the system
is determinate on the addition of a further four equaions. The modd sets out five
dructurd equations, however, though only four are operative in any given growth
phase (chenery and strout, 1966). These are:

Y* =Yoo (L+r+) (21)
Where r* is the target rate of growth, and t the target year of the plan, dtarting
from year O (The adterisk is used to disinguish target or planned vaues from
exposed values of parameters or variables)
* = d r*Y*, (22)
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Where d represents an incrementa capitd output ratio
Xt =Xo(1+&) (23)

Where a represents the rate of growth of exports, which is assumed to be
exogenoudy determined by the development of the world market

S t=3S0+5 1Y * (24)
Describes a saving function S* 1 being ex ante margindly propengty to save
M*=Mo+M* Y * (29)

Describes the minimum level of imports necessary to sudain the planed leve of
red nationd product; M* ; can then be regarded as the marginad ‘necessity’ to
import.

The ex ante saving gap (I* — S*) will be equd to the ex ante foreign exchange gap
(M* - X) only in specid circumstances. Normally, one can expect one ex ante
gap to exceed the other. If the savings gep is the Larger, equation (24) is
operdive, while (25) is nat; if, on the other hand, the Foreign exchange gap is the
larger, the reverse position holds.

The solutions to the modd for the two phases of growth (the savings condraint

and the Foreign exchange condraint) are found by combining the relevant
equations are given earlier, asshown in table 2.1

TABLE 2.1: SOLUTION OF THE TWO PHASE OF GROWTH MODEL

Varjables Savings-Constrained Growth Foreign Exchange-Constrained (Growth®
1 [y*, Y*o(1 + %), Y* o (1+R*)!

2 |I* deryt (dD*Y*

3 [ S So+tS*Y*y (dd* - M*)) Y*¢ + Xt - Mg

4 | X Xo(1+ &) Xo(1+ 8)

5 [MiorM*, | (d* - S*) Y*'+ X -S, Mo + M*; Y!

6 |k (dd* - S*}) Y*¢ -S, M*iYi + Mg -X;

7 |G 1-S)Y*-S (1—dd* + M*i) Y*t — X; + M,

4Combining equations (20.1) to (20.4) with (21) to (24)
PCombining equatios (20.1) to (20.4) with (21) to (23) and (25)

The interesting festure of the solutions is that while an increase in exports reduces
the requirement for net capitd inflow for target rate of growth when the foreign
exchange gap is the larger of the two ex ante gaps, variations in exports have not
effect on the capitd inflow requirement in the savings condrained phase of
growth.
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At this juncture, the basic schema permitting the identification and ultimady the
computation of resource requirements of a developing country is nothing but the
expresson of a rudimentary theory of economic development. As indicated by
the three blocks on the right hand side of Figure 2.1 and the arrows connecting
then, economic development cdls for two key inputs investment ad imports.
But ndather invesment nor imports for a given period are unlimited. The former
mugst equa the sum of savings and foreign resources (ad and foreign capitd
funds) F; the Latter must equd the avallability of foreign exchange composed of
export earnings E and Foreign resources F. Thus S and F can be concelved as
necessary inputs into I, and E and F necessary inputs into M. The arrows and
coefficients“1” in the schema indicate these relationships.

Again, it will be observed tha the system is impart a closed one in that two out of
the three initid inputs S, F and E are rlated to the output, that is, to the leve of
development and nationd product V. As indicated in the diagram, savings
depend on the levd of nationd product V, the key coefficient relating changes in
the two magnitudes beings. As with | and m, the parameters can for the moment
be conceived of as a given congtant.

The change in exports of the developing country is aso linked through an index
of proportiondity e to devdopment of tha country. This implies that the vaue
of exports depends only in pat on the conditions in the developing country;
another is the condition of demand abroad. Thus, it is apparent from the schema
that with given initid levels of the magnitudes V, |, M, S, and E and a prescribed
expansion of V, the resource requirements F can be calculated for a future period.

This theoreticd dtructure just described serves as the bass from which the
empiricd specifications discussed in chepter four are derived. The sets of
dructurd equations as depicted in (21) to (25) conditute the origin for the
derivaetion of the individuad equaions in our macro-econometric  modd.
Furthermore, the schematic representation of the rudimentary theory of economic
development (Figure 2.1) as it is indicated in this andyticd framework underlies
the bags for the smultaneous — equation Smulation modd sructure of this study.
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FIGURE 2.1

SCHEMATIC REPRESENTATION OF THE PROCEDURE FOR ESTIMATING THE
RESOURCE RQUIREMENTS OF ECONOMIC DEVELOPMENT
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SOURCE: Vanek, J (1967)

3.0 THE STATE OF NIGERIAN ECONOMY
3.1THE INITIAL CONDITIONS

Like other parts of West Africa, the areas that eventudly became part of Nigeria
had a Long-edablished traditiond society.  Agriculture, usng shifting cultivation
and smple implements, was manly for subssence, though there was some
exchange of surpluses in Loca Markets. Handicraft industries produced the usud
aray of consumer goods. After about 1830 exports of padm oil and kernds,
primarily to Britain gradudly replaced the dying dave trade. Cocoa appeared in
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the 1890s, and after 1900 there were diversification into other export products
(lloyd, 1983).

Modern Nigerig, like most other African dtates, is thus a colonid cregtion. The
period 1890 — 1945 saw modest growth in population and per capita income,
which marked continuity in the main trends of economic devdopment. While
export growth occupies the spotlight, Food output was dways much larger in
absolute size from 1900 to 1929. Hdleiner (1960) shows export volume raising at
5.5 per cent a year and export value a 7 per cent a year. Export volume, after the
post — 1929 dump, rose sharply again in the lae 1930s and remained high
throughout World War 1l.  Import kept pace with exports, risng from 2 million
pounds in 1900 to 16 million poundsin 1945.

The public sector, while smdl, dso showed a high growth rate, with government
revenue rigng from 2.7 million pounds in 1900 to 13.2 million pounds in 1945.
The most important government activity was infrastructure development; financed
patly by borrowing while directly productive activities were largdy left to
private enterprise.  The government did develop and operate codmines a Enugu,
mainly to supply the rallways. By 1930, government employees average about
50,000.00. These employees had higher incomes than they would have earned in
agriculture.  For much of the populaion, however, life must have changed very
little.

The years 1945 —60 saw a quickened tempo of politicadl and economic change,
which in retrospect appears as a preparation for independence. During this period
(1945-66) export led growth proceeded aong traditiond lines with little structural
change. Although the generd pattern of growth during the period resembled that
in earlier decades, its tempo was condderably higher.  Population growth
accelerated after 1945 and GDP seems to have rise a something above 4 per cent
per year. But total resource use rose fagter than this, as a typica trade surplus in
the mid 1950s into a growing deficit financed by drawing down accumulated
reserves and by Foreign capita inflow.

The growth process continued to be fueled by exports, which rose consderably
faster than GDP. Between 1946 and 1963 export volume rose about two-and-one
hdf times. Thus the economy’s capacity to import increased fourfold between
this period. The main exports as of 1964 were cocoa, padm kernels and pam ail,
groundnuts and groundnut oil and petroleum, the export lig was thus, more
diverdfied than in earlier times, but the main non ail exports were ill poducts of
rurd origin produced by smdl farmers.

While exports rose rapidly, imports rose even faster import volume increase about
gx fold between 1947 and 1963. Beginning in 1955, imports pulled ahead of
exports and produced a growing trade deficit for some time the deficit could be
covered from the Large Foreign Exchange Resarves. By the mid-1960s, however,
reserves had been drawn down to low levels. It was then necessary to turn toward
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heavier foreign borrowing and to import redriction through higher tariffs and
other policies. There was a moderate shift in the compostion of imports, but
consumer goods were dill more than hdf of the tota, suggesting the limited
extent of import subgtitution &t this point.

More broadly, one can say that there was little structura change up to the mid-
1960s. Agriculture — Forestry — Fisheries was dmogt two-thirds of GOD.
Modern manufacturing and handicraft production amounted to only 3.5 per cent
of GDP; and the shares of infrastructure and public services were aso modest. In
fact, the economy remaned heavily rurd and agriculturd.  The bulk of
government revenue continued to come from the foreign sector — import duties,
export duties and marketing board surpluses. There were dso inflow of foreign
resources in the form of officid ad and privae cepitd invesment into Nigeria
The country depended heavily on foreign resources and expertise in the
congtruction and development of infrastructure facilities.

Oil was discovered in 1958 and by 1965 it was dready the largest single export,
accounting for about 25 per cent of export receipts. The industry recovered
rgpidly after 1970, and export volume continued to rise through a greet increase in
Foreign — exchange availability and Federd Government revenues. The principa
import bill rose from N.052 hillion in September 1979 to an unprecedented N1.2
billion by January 1982, while the foreign exchange tumbled from N5.6 hillion in
December 1908 to N25 hillion a year later, faling below N1 billion naira by
April 1982 (Central Bank of Nigeria, various issues). These indicators are shown
intable 3.1 and 3.2.

Hence, it is such acts of monumental excesses — including of course, inflated
contracts, “kickbacks’, import license racketeering and s0 on — that more fully
explan the enormity of the present economic criss. The dructurd imbaance in
the economy merely et the stage for it.

TABLE 3.1
SOCIO-ECONOMIC INDICATORSOF THE NIGERIAN ECONOMY
(DOMESTIC AND EXTERNAL CONDITIONYS)

YEAR Oil Non-oil 0]] Non-Oil Federally | Federal
Export Exports | Sector Sector collected | Govt.
#Millions | # Imports Imports | Revenue | Expenditure

Millions | # # #Millions | # Millions
Millions | Millions

1970 510.0 377.4 52.2 704.2 633.3 838.8

1971 953.0 340.4 50.6 1028.4 1168.3 639.0

1972 1176.2 258.0 45.2 944.9 1405.1 977.3
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1973 1893.5 384.9 41.0 1183.8 1695.3 1091.3
1974 5365.7 429.1 52.4 1684.1 4537.4 2097.5
1975 4563.1 362.4 118.0 3503.5 5514.7 4902.1
1976 6321.6 429.5 95.0 5053.5 6765.9 6691.2
1977 7072.8 557.8 102.2 7014.4 8039.0 7367.9
1978 5653.6 662.8 110.0 8101.0 7371.1 8528.0
1979 10166.8 670.0 230.0 72425 10912.4 7406.7
1980 13632.3 554.4 227.4 8868.2 15234.0 141139
1981 10680.5 342.8 119.8 12520.0 12.80.2 11438.4
1982 80003.2 203.2 225.5 10545.0 11,764.4 | 12940.4
1983 7201.2 301.3 171.6 8732.1 10,508.7 | 9690.1
1984 8840.6 247.4 284.4 6895.9 11191.2 9553.6
1985 11223.7 497.1 51.8 7010.8 14606.1 12441.2
1986 8368.5 552.0 913.9 5069.7 12302.0 19223.7
1987 28028.6 2152.0 3170.1 14691.6 | 25099.8 22018.7
1988 28435.4 27574 3803.1 17642.6 | 27310.8 27749.5
1989 55016.8 2954.4 4617.6 26188.6 | 50272.1 40998.3
TABLE 3.1 (continued)
Y ear External Inflation | Exchange | External Population | Termsof
Reserves | Rate Rate # Debt Us | Millions Trade
# Millions per Us$ | $Millions 1987
=100
1970 146.4 13.8 0.7142 567 56.35 44.2
1971 190.5 15.6 0.6944 651 58.07 41.3
1972 291.2 3.2 0.6579 732 59.85 39.3
1973 366.3 54 0.6579 1,205 61.71 47.0
1974 4946.0 13.4 0.6293 1,274 63.65 138.0
1975 5487.0 33.9 0.6158 1,143 67.67 122.1
1976 4880.0 21.2 0.6266 906 70.07 132.0
1977 3898.8 15.4 0.6466 3.146 72.07 134.7
1978 1966.8 16.6 0.6351 5,091 75.18 119.1
1979 5049.3 11.8 0.6021 6,259 77.84 145.3
1980 9957.2 9.9 0.5469 8,934 80.56 205.8
1981 4006.6 20.9 0.6052 12.136 81.00 222.8
1982 1525.0 7.7 0.6731 12,954 83.62 215.7
1983 1041.4 23.2 0.7506 18.539 86.30 196.1
1984 1490.9 39.6 0.7672 18,537 03.33 200.7
1985 1839.0 5.5 0.8924 19,551 95.69 183.9
1986 2070.9 5.4 1.7323 24,043 98.17 91.6
1987 1169.9 10.2 3.9691 31,956 101.41 100.0
1988 721.4 38.3 4.5367 31,956 104.96 76.7
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| 1889

| 1792.7

| 40.9

| 7.5064

| 32,876

| 105.02

SOURCES:
Central Bank of Nigeria, Nigeria'sprincipal Economics and Financial Indicators
World Bank, World Tables (1991 Edition)
International Monetary Fund, I nternational Financial Statistical Year book (1991)

Central Bank of Nigeria, Statistical Bulletin Volume 1, Nos 1 & 2 (December, 1990).
Federal Office of Statistics|, Digest of Statistics (Various I ssues)

Table3.2

SECTORAL CONTRIBUTION TO GROSSDOMESTIC REPOT (AT FACTOR COST)

Year Agriculture Manufacturing | Non- Services
Industry Industries Manufacturing | Others
# Billions Billions Industries # Billions
# Billions

1970 3.36 0.39 0.93 411
1971 4.27 0.43 1.59 4.73
1972 4.36 0.53 1.94 4.95
1973 4.46 0.62 2.85 5.25
1974 6.52 0.82 7.05 7.02
1975 7.61 1.45 6.00 9.92
1976 8.70 1.93 8.96 12.00
1977 10.38 1.93 10.09 14.25
1978 11.44 2.94 10.70 14.13
1979 12.82 4.72 13.73 15.61
1980 14.32 5.04 17.87 17.54
1981 14.45 6.11 15.92 20.12
1982 17.01 7.45 14.73 21.30
1983 20.07 6.32 12.78 24.13
1884 25.00 6.66 12.79 25.50
1985 27.62 9.36 13.94 27.85
1986 28.96 10.14 10.90 29.73
1987 28.55 8.43 33.80 25.63
1988 45,51 13.56 34.74 37.86
1989 65.36 18.73 75.17 53.74

SOURCE: WORLD BANK WORLD TABLES (1991 EDITION)
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3.2ECONOMIC REFORMS ERA

The policy response to the sharp decline in government oil revenues from 1981 to
1983 was embodied in the Economic Stabilization Act of 1982. The fiscd criss
that followed the decline in ol revenues required a subgantia reduction in
government fiscal operation, dricter budgetary control and reform of public sector
enterprises to match the fadl in avalable government financid resources. The
evidence was to the contrary.

The need for public sector reforms explains the establishment of the Onosode
Commission on Paragtatds in 1981 and its report in 1982 (Iwayemi, 1990). Yet
there was no dgnificant implementation of the commisson's proposas especidly
in the important areas of public enterprises. Indeed, the Shagari administration
had nether a dructured nor an interndly consgtent response to the fiscd
dissquilibria

The Buhari/ldiagbon regime inherited a decayed economy and a desperate
politicd environment.  Its mgor policy action was to bring the deteriorating
public finance quickly under control.  Ther draegies included, the shap
reduction in public sector expenditure that involved massve retrenchment of
public sector workers. The regime aso embarked on counter trade, bartering
Nigeria's ail for goods and services from other countries. They aso accepted the
report of the Expert committee on the need for structura adjustment.

Subsidy reductions especidly on petroleum products and the sSize of exchange rate
devaluation were the man contentions with the Internation Monetary Fund
(IMF) when the government sought externa Loans to meet its externa debt
obligations (see table 3.1). But ther regime was not willing to consent to that
conditiondlity that would have accompanied the acceptance of the loan. Although
this regime carried out drastic budgetary reductions, this was done without a
condgtent framework that could address both short and long-term issues involved
in fiscal disequilibria and other macro economic imbaance

The deterioration of the domestic economy in 1985 and the collapse of the price
of crude ol in the world oil market caused domestic and externd financid criss.

The socio-economic aggregates of table 3.1 and 3.2 supports this fact. Most
manifested feature, is the dedlining externd reserves and rising inflation rate.  In
red terms and given high exchange rate (devduation of Nara), most of these
aggregates fdll dradtically.

As a fird dep, a nationd Economic Emergency Decree, which empowers
Presdent lbrahim Babangida to issue orders and make regulations during a 15
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month economic emergency period, was promulgated in October 1985. Under it,
the Presdent was given discretionary powers to put in place measures that will
improve the economy. The actions taken included the reduction in wages and the
remova of petroleum subsdy.

The Structurd Adjusment Programme and its implementation through post 1986
budgets embody to some extent a more consstent policy framework capable of
coping with both the shorter term and longer-term economic problems of the
nation. Although an IMF Loans was rejected in 1985 after a nationa debate, its
conditiondlity characterized the foundations of SAP and subsequent nationd
budgets. Specificaly, the mgjor objectives of the programme are:
(1) To restructure and diversify the productive base of the economy in
order to reduce dependence on the oil sector and on imports;
(2) To achieve fiscal and baance of payments viability over the period;
(3) To lay the basisfor a sustainable non-inflationary growth;
(4) To lessen the dominance of unproductive invesments in the public
sector, improve the sector's efficiency and intensfy the growth
potentid of the private sector.

The main eements of the adjusment prograrnme are:

(i) Strengthening of the hitherto strong demand management
policies,

(i)  Adoption of measures to stimulated domestic production
and broaden the supply base of the economy;

(i)  Adoption of aredidtic exchange rate palicy;

(iv)  Further retiondization and redtricting of the tariffs,

(V) Trade and payments liberdization;

(vi)  Reduction compels adminidrative controls and a great
reliance on market forces,

(vii)  Adoption of appropriate pricing policiesand

(viii) Reiondization and privatizetion of public sector
enterprises

The core palicies involve actions:
(@) Correct for the serious overvauation of naira;
(b) Overcome the observed public sector inefficiencies,
(c) Relieve the debt burden and attract a net inflow of
foreign capita (Federa Government of Nigeria, 1986).

While is not within the scope of this sudy to give a full evduation of Sructura
adjusment programme policies in the past years, it is however, evident that the
pace of recovery has been rdatively dow, given the expectations of the citizens
regarding the benefits of the reform programme.  Again, dl indications are that
Nigerias externd sector peformance ill remains extremedy vulnerable to the
uncertainties of world petroleum market and the nations capitd accounts are
heavily influenced by the intolerable burden of our external debts.
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Presently however, the key economic and financia problems that confronts the
nation induded the following: the growing fiscd defidts of government,
eecidly a the federd levd, which is financed continuoudy through the high
cost centrd Bank's ways and means advances, the sharp rise in interest rate,
paticularly lending raes which are further condraining investment and output in
the face of some depressed products demand’ the persstent mounting inflationary
pressures, especidly the wage goods for the urban population and the expansion
of aggregate credit and money supply to the domestic economy beyond the levels
envisage in annual budgets (Babangida, 1992).

At the root of dl these rdated economic and financid problems is government's
ingbility to cater both for its minimum socid agenda a home as wdl as service
(without settling part of the principd) the nation's externd indebtedness as
presented in table 3.1. In fact, Nigeria's stock of eterna debt is currently about 34
billion US dadllars, and the debt service load for 1992 aone is about 3.5 billion
dollars.  In financing this debt service load, there remain the problems of the
availability of foreign exchange and then those of the budgetary provison for the
naira cover in relaion to available resources.

Government’'s policy of placing an upper limit of 30 per cent of the officid
exchange receipts for externad debt service only buys time and further postpones
the compounded hardships. It is therefore not surprising thet the problem of debt
sarvices has given rise directly and indirectly to persstent budget deficits.  This is
in fact the redity of our nation's fiscd life, added to the profound understanding
of the fundamenta problem of poverty as a dructurd feature of the Nigerian
€conomy.

40METHODOLOGICAL FRAMEWORK

4.1 ECONOMETRIC MODELING TECHNIQUE

Mathematicd modding and application in Economics covers a wide range of

methods and techniques.  These include the following: mathematicd programming,
input-output model, Socid Accounting matrix model types, neo-cdlasscd optima growth
models, differentid game modds and macro econometric modes. Of these various
gpproaches, the ones that have found the widest gpplications in seeking to andyze and
manage real world economies are econometric models (Raheem 1988) and Olofin (1985).
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Moreover, econometric models are hdpful in formulating and assessng current
and prospective initigtives. But given the digparate forecasts concelvable from dternative
models and the possible absence of a clear consensus among pundits, such information
are to be regarded as clues (i. e. hints or indications) to be supplemented by the other
evidence (Gapinski, 1982).

A multi-equation Smulation modd is made use of because it dlows us to account
smultaneoudy for dl the interrdationships between a st of variables More 0, it is
gopropriate in solving economy — wide problems, since it accounts for both the direct and
indirect interrdationships exiging within an economy. Often these models consst of a
st of regresson equations, which, after having been edimated, are solved smultaneoudy
on a computer (Pindyck and Rubinfeld, 1981). They offer more degree of flexibility and
eae of adaptation relative to others. A disaggregated multi-sectoral framework would
have been more adegquate for our andyss. But given the scope of this study, we will
adopt an aggregative modd, which however, gives an indght into the problem under
investigation. Again, we would not need to develop a full macro-econometric modd of
the Nigerian economy. Rather, we shdl congruct a smal — scae dynamic macro-modd
that ceptures the basc macro-economic aggregates of interest to this sudy. We shal
then proceed to project the future resource requirements of the Nigerian Economy under
varying conditions or assumptions.

4.2 MODEL SPECIFICATION AND ESTIMATION

In gpplying econometric methods for the specification and estimation of economic
models, two approaches have been developed, the ‘Orthodox Approach’ and the
‘Experimental  Approach/.  The Orthodox Approach conssts in formulating a
mathematicd modd on a prior theoreticd ground while the Experimenta
Approach combines the theoreticd condderations with the empirica observations
avaladble and is dedgned to extract the maximum of information from the
available data (Koutsoyiannis, 1977).

Using the later gpproach, we specified and estimated a good number of
equations with severd variables.  In conformity with the research problem and
objectives, eight equations were findly sdected. They conss sx behaviord and

two identities.
The endogenous, pre-determined and exogenous variables of the modd
are listed below:
GDP; = Gross Domestic Product at factor cost
PXi = Export Prices (F. O. B.)
NIF¢ = Net Inflow of Foreign Exchange
Ty = Time Vaigdle
GDP.1 = Lagged Gross Domestic Product at fact cost
SDG; = Gross Domestic Saving
IDG = Gross Domedtic Investment
XGS; = Export of Goods and NF Services
MGS; = Import of Goods and NF Services
FOREG = Foreign Resource Requirement (Identity)
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DOMRG = Domestic Resource Requirement (Identity)
SDG+-1 = Lagged Gross Domestic Saving

IDG+-1 = Lagged Domedtic Investment

MGS:.1 = Lagged Import of Goods and NF Services

Now, the invesment equation is specified as a function of Lagged Gross
Domestic Product and Lagged Domestic Saving. That is,

IDGt =11 +1 3GDP-1+1 ,SDG¢-1 +e; (1.2)

The saving equation is expressed Smilarly as a function of Lagged Gross
Domestic Product and Lagged Gross Domestic Saving. And thisis of the form:

SDGi =11 +1 3GDP+1 ,SDG-1+ &

(2.2)

The Export eguation is specified as a function of Gross Domestic Product
and Export Prices. That is,

XGStzl 1+1 3GDPt+| PX ¢ + ey

(3.2

The Import equation is dso specified as a function of Gross Domestic
Product, Export of Goods and NF Services, Net Inflow of Foreign Exchange and
Lagged Import of Goods and NF Services. Thisequation is of the form,

MGS: =11 +] 2GDP; +1 2XGSt +1 4NIF{ +1 sMGS-1+e;

4.2)

The Foreign Resource Requirements Identity is expressed as the
difference between the Import of goods and NF Services and the export of goods
and NF sarvices: Thisis of the form,

FOREG = MGSt - XGSt

(5.2

And the Domegtic Resource Requirements Identity is smilarly expressed
as the difference between Gross Domestic Investment and Gross Domestic
Saving. Thatis,

DOMRG = IDG; - SDG;

(6.2)

In AN dternative framework, the invesment equation is re-pecified as a
function of Gross Domestic Product and lagged Gross Domedtic Investment.  This
expresson is of the form,

|DGt = B]_ + BzGDPt + BngGt-l +b t

(7.2)

On the other hand, the saving eguation is given as a function of Gross
Domestic Product and Lagged Gross Domestic Saving. And the expresson is

SDG: = by + b,GDP; + b3SDG-1+ b ¢

(8.2)

The ordinary least squares (OLS) single equation estimation technique is used for
edimatiing the above gpecified equations As a judification for this method,
Maddala (1977) identified that OLS is more robust against specification errors.
And that its computationa procedure is smple, in conjunction with optima
properties of the edtimates and these properties are linearity, unbiasedness and
minimum variance among a class of unbiased estimators. Moreover, the stochastic
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eror term (e;) sdtisfies dl the explicit assumptions made about its behaviour (Kout
Soyiannis, 1977).
The technique for evduatin% the edimation results implies the use of the
folowing sadard criteria R° (adjusted coefficient of determination) for testing
goodness of fit of the edimated regresson eguetion; t-raio for testing the
ggnificance of each regresson coefficients and ‘d  ddidic (Durbin Watson
Statidtics) for testing the randomness of the residuas.

The estimated equation are thus presented below:
IDG; = -198.411 + 0.054 GDP -1 + 0.782SDG ;-1
(9.1)

(2.4433) (5.5401)
R? = 0.8731 DW = 1.562

SDG = -2402.797 + 0.130GDP -1 + 0.809SDG ;-1
(10.1)
(2.1623)  (2.1355)
R’ =0.6325 DW = 1.404

XG5 =-972.212 + 0.336GDP  — 43.322PX ;
(12.8137) (-1.66715)
(11.2)
R?=0.8952 DW = 1.392

MGS: = 59.613 + 0.14GDP + 0.685XGS

(0.4910) (10.2212), (12.1)
+0.605NIF + 0.221 MGS-1
(3.519) (1.5936)

R?=0.9901 DW=1713

IDG = -83.958 + 0.063GDP + 0.687IDG ;-1
(13.1)
(4.2472)  (4.1506)
R? = 0.8790 DW = 0.621

SDG; = 1564.27 + 0.145GDP; + 0.421SDG-1
(14.1)

(4.4969)  (1.4362)
R? =0.7976 DW = 1.263

In the above estimated equations, the figures in parentheses are t values, which is
ggnificant for mogt variables a 5% level of dgnificance. The adjused r2 and R
were dso high for al the equations. Durbin Watson Statistic (DW) aso reveds
the absence of serious auto corrdation for dl the eguations. The explanatory
variables dso had the correct Sgns.  These test results shows the rdigbility of our
edimated equations in modeling the problem under investigation.
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4.3SOLUTION MODEL

In this dudy, the multi-equation system will be solved usng Time Series
Processor (TSP) econometric software (verson 4.0) of 1985 developed by Hal
(1983). This mathematica co-processor based software provides two quite
different procedures for the solution of Smultaneous equation modds  The
methods differ in their speed of convergence, use of computer storage and time,
and in their ability to handle non-Linear or very Smultaneous models.

The most general and powerful procedure is ‘SIML’, which uses Newton's
method gpplied to nonlinear equation solution.  For large economic modds,
particuarly those with some sort of block sructure, the ‘solve procedure will be
more suitable. This latter procedure will evauate the recursve blocks and solve
the smultaneous blocks ether by the Gauss — Seidd Method (Ortega and
Rheinboldt, 1970) or Fletcher-Powell (Hetcher and Powdl, 1963) dgorithms.

These methods of modd solution are very suitable for typica large economic
models, which tend to be sparse, farly linear and separable into blocks. The
Gauss-Sddd  iterdive technique is employed here and it is quite Smple, and it
solves the eguaions sequentidly in order, with each endogenous varigble
evduated in turn. In generd, the Gauss-Seidd Method is preferable because of
the small storage capacity required.

4.4 MODEL EVALUATION (VALIDITY AND SENSITIVITY)

In condructing a dmulaion modd, we are faced with the same difficulty that
exigds in condructing a sngle-equation regresson modd. The problem is how to
evaluae or test the goodness of the modd. Different criteria will apply depending
on the model’ s purpose.

One criterion that is used to evduate a Smulation modd is the fit of the individua
vaiables in a gmulaion context. To test this fitness, we perform an higtorica
gmulation and examine how cdosdy each endogenous variable tracks its
corresponding higtorical data series. The smulation datistic that is used to have
such quantitative measure is caled rms (root-mean-square) Smulation error. It is
measure of the deviation of the smulated variable from its actud time path. Of
course, the magnitude of this error can be evauated only by comparing it with the
average Sze of the variable in question (Pindyck and rubinfeld, 1981).

Another Smulation Error Statigtic is the rms per cent error, which is dso defined

as a measure of the deviation of the smulated variable from its actud time path
but in percentage terms.
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A sysemdic messure of the accuracy of the forecasts obtained from an
econometric modd has been suggested by H. Thel (1966). This messure is
cdled the inequality coefficient and is devoted by the symbol ‘U’. The vaues
that this inequdity coefficient assumes lie between zero and infinity (O < U < ¥).
The smdler the vaue of the inequdity coefficient the better is the forecasting
performance of the model.

The resource of forecast eror may be obtained by the decompostion of the
inequdity coefficient. The three components, which form the sources of the
forecast error, are cdled partia inequdity coefficients. Bias component shows
that the cause of the discrepancy between predictions and redizations is the
difference between their means. Variance component shows that another cause of
discrepancy is the difference between their variance.  Covariance component
shows that gtill another cause of the discrepancy istheir imperfect covariance.

An additiona criterion of modd peformance is the overdl sengtivity of the
model. An dteration of the initid Imulation period provides one test for mode
sengtivity. Another test is to dter the time paths for exogenous variables over the
gmulation period. In dl, we expect that smdl changes in the modd’s coefficients
and time pahs for exogenous varidbles should not affect the smulation
performance dragtically.

Thus, there are a wide variety of criteria, which can be used to evduate the
performance of a amulation model, but problems may aise in the use of these
criteria. - Consequently, model building is very much as art, and part of that art is
learning to trade off dternate criteriain different ways.

S5.0SIMULATION RESULTSANALYSIS

5.1 CONTROL SOLUTION/BASELINE FORECAST

Here, a forecast trend is generated from 1990 through 2000 based on the
higoricd vaues of dl exogenous varidbles  Tha is dl exogenous
variables are kept on trend (growing with time, t). The judification of
having a control solution is anchored on the need to have a bass for
comparing the results from aternative growth rates assumptions.
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The time pahs of the endogenous macro variables and the
amulated resource requirements (or gap) are presented in table 5.1.

TABLE 5.1: DYNAMIC BASELINE PROJECTION (=N=MILLIONS)

YEAR XGSP MGS® FOREGP SDGP IDG° DOMRGP
1986 22186 28762 6571 10875 17055 6180
1987 27085 34601 7515 8831 15012 6181
1988 39595 52763 13168 17988 25721 7732
1989 66143 76731 10587 22489 32991 10502
1990 36902 56030 19128 47016 64395 17378
1991 39190 46081 6921 6957 16984 10028
1992 41412 48602 7189 7342 17913 10570
1993 43669 51125 7456 7728 18841 11113
1994 45922 53646 7724 8114 19770 11656
1995 48179 56170 7991 8499 20699 12199
1996 50436 58694 8257 8885 21627 12742
1997 52689 61214 8526 9271 22556 13285
1998 54946 63738 8792 9657 23484 13828
1999 57199 66259 9060 10042 24413 14370
2000 59456 68783 9327 10428 25341 14913

The above projection has shown the dominating of domestic resource gap over the
foreign resource gap. Furthermore, it has shown the continuous requirement of
foreign resources for the rest of the present decade. In other words, the domestic
resource gap has rose from =N=6180 million in 1986 to =N=14913 million by the
year 2000. And smilarly, the Foreign resource gap rose from =N=6577 million
in 1986 to =N=9327 million by the year 2000.

The time paths of the smulated vaue of the endogenous variables are evauated
by the thess inequdity coefficients, its decompodtion and root mean square
error. The summary of these Smulations gatistics is shown in table 5.2.

TABLE 5.2 SUMMARY OF SMULATION STATISTICS

Variables (V) Theils BIAS Variance CoVariance | Root  mean
Inequality Proportion Proportion Proportion square error
Coefficients(U) | (Bp) (Vp) (Cp) (rms)

XGS 3.33132 0.72063 0.04770 0.23167 41934

MGS 7.56152 0.85585 0.00704 0.13710 50254

SDG 2.4919 0.37955 0.02068 0.59977 14184

IDG 3.22579 0.57390 0.00104 0.42507 24515

One plaushle interpretation derivable from the above figures of the Thel's
Inequdity Coefficients is that there is the absence of any serious systematic bias.
Consequently, the modd may not need any mgor revison (athough it can be
dightly modified) for the current purpose of its development and given the fact
that it is the best modd performance we can get within our condraints. Again,
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the decomposition of Thel’s Inequality Coefficient as demondrated in table 5.2
reveds a large part of errors in favor of Bias proportion. However, for investment
and saving function, a large pat of the erors was in favor of the covariance
proportion.

The Root mean square error dso demondrates the fairly optima results of our
basdine forecast. This is seen by the far closeness of the average sze of the
variables (see appendix A) and the root means squared error presented in table
52. It is pertinent to point out that the structural characteristics and poor database
of the Nigeria economy affected the derivation of optima results of some function
of our modd. Thus, our results should only be taken as an indication to be
constantly improved upon by subsequent researchers.

9.2 DYNAMIC SIMULATION EXPERIMENTS

In framing ad andyzing the experiments, the exogenous variables are made to
folow different time paths. The impact of the dternative time path is then
examined on the endogenous variables. By this, it becomes possble to examine
and compared what might have taken place as a result of dternative growth rate
policies. To do this, three different experiments were carried out in this sudy and
are andyzed below.

SHOCKED EXPERIMENT A

In this experiment, the objective was to find the time paths and magnitude of the
nations resource requirements as aresult of adesired or target growth rate.

For the smulation run, we assumed a three percent growth rate of the Gross
Domedtic Product (GDP). The time paths of endogenous macro variables and the
smulated resource requirements are presented in table 5.3.

TABLES.3
SCENARIO A: TOTAL IMPACT OF 3% GROWTH RATE OF
GROSSDOMESTIC PRODUCT ON RESOURCE REQUIREMENTS (=N=MILLIONS)

YEAR XGS MGS FOREG S} IDG’ DOMRG
1989 66142 76730 10588 22489 32991 10502
1990 66092 88188 22096 47017 64395 17378
1991 68161 78031 9870 11648 28278 16630
1992 70291 80417 10126 12003 29134 17131
1993 72494 82881 10387 12369 30015 17646
1994 72494 85420 10657 12746 30923 18176
1995 77109 88042 10933 13135 31858 18723
1996 79530 90745 11216 13535 32821 19286
1997 82023 93531 11508 13947 33813 19865
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1998 82150 93709 11559 14371 34834 20463
1999 84730 96590 11860 14415 34939 20524
2000 87397 99565 12168 14853 35994 21141

The above scenario A has shown that domestic resource gep is the binding
dominant resource condraint. In other words, the smulation results reved that
domestic resource requirements will continue to exceed Foreign Resource
requirement needed for development, for the rest of the decade. From the table,
the domestic resource gap rose from =N=10502 million in 1989 to =N=16630
million in 1991 and will be =N=21141 million by the year 2000. On the other
hand, the foreign resource gap rose from =N=9890 million in 1991 to =N=12168
by the year 2000.

The time pahs of the endogenous variables (export, import, investment and
savings) aso took increasing values throughout the decade under investigation.

9.2.2SHOCKED EXPERIMENT B

The objective of this experiment was dso to find the magnitude of the naion's
resour ce requirements given a desirable developmenta growth rate.

In this smulation, we assumed a five percent growth rate of Gross Domestic
Product (GDP). The time paths of the endogenous macro variables and the
smulated resource requirements of this experiment are presented in table 5.4.

TABLE 5.4:
SCENARIO B: TOTAL IMPACT OF 5% GROWTH RATE OF
GROSSDOMESTIC PRODUCT ON RESOURCE REQUIREMENTS (=N=MILIONS)

YEAR XGS* MGS* FOREG* DG IDG DOMRG
1989 66142 76730 10588 22489 32901 10502
1990 67523 89765 22242 47017 64395 17378
1991 71138 81311 10173 11878 28832 16954
1992 74935 85534 10598 12482 30286 17804
1993 78935 89977 11042 13116 31812 18696
1994 83137 94645 11508 13782 33415 19633
1995 87560 99556 11995 14481 35008 20617
1996 92213 104718 12505 15215 36865 21650
1997 97100 110142 13041 15985 38720 22735
1998 102244 115845 13602 16794 40668 23873
1999 107648 121833 14190 17644 42713 25069
2000 113333 128138 14805 18536 44861 26325

In the above projection, domestic resource requirement was seen to be
greater than foreign resource gap in each of the year smulated. The
experiment also showed that the nation’s financial need continues to increase
for therest of the decade.
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As can be seen from the table, the domestic resource requirement rose from
=N=10502 million in 1989 to =N=16954 million in 1991 and =N=26325 million
by the year 2000. Similarly, the Foreign resource requirement rose from
=N=10588 million in 1989 to =N=10598 in 1992 and will reach the level of
=N=14805 million by the year 2000.

Again, the time paths of exports, imports, investment and savings followed
smilar trend as shown in table 5.4.

2.2.3. SHOCKED EXPERIMENT C

In this last experiment, an dternative macro framework was developed. This was
done by re-specifying the savings and invesment functions as shown in section
4.2. For the smulation run, the export variable was exogenesis by assuming that it
grows a the rate of five percent. This is in addition to assuming a five percent
growth rate of Gross Domegtic Product. The bases of this assumption, is the
recognition of Nigerids membership of the internationd Cate known as
Organizaion of Petroleum Exporting Countries (OPEC) and given the fact that oil
export condtitutes the greater percentage of our tota exports.

Agan, the time pahs of the endogenous macro-varidbles and the smulated
resource requirements of the experiment are presented in table 5.5.

TABLE 5.5:
SCENARIO C: TOTAL IMPACT OF 5% GROWTH RATE OF
EXPORTS AND GDP ON RESOURCE NEEDS (=N=MILLIONS)

YEAR MGS® FOREG® SDG® IDG> DOMRG®
1989 82688 7848 14476 37705 23229
1990 97340 18758 15979 50090 34212
1991 89102 6590 14710 32485 17775
1992 93549 6912 15449 34187 18738
1993 98220 7251 16226 35975 19749
1994 103125 7608 17042 371852 20810
1995 108277 7985 17898 39823 21925
1996 113688 8381 18797 41892 23095
1997 119370 8798 19741 44065 24324
1998 125338 9236 20732 46346 25614
1999 131605 9693 21773 48742 26969
2000 138136 10185 22866 51257 28391

Like the previous shocked experiments, our last experiment aso reveded the
domesgtic resource requirement as the binding resource condraint on the nation's
economic development. The scenario further showed that for the rest of the
decade, the Nigeria' s Foreign Resource needs will continue to increase.

As shown in table 5.5, the domegtic resource requirement rose from =N=23229
million in 1989 to =N=28391 million by the year 2000. In the same way, the
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Foreign resource gap rose from =N=7484 million in 1989 to =N=10185 million
by the end of the present decade (2000).

Findly, the time paths of export, import, invetment and savings followed smilar
trend as shown in table 5.5.

9.3 POLICY IMPLICATIONS

The etimated foreign resource requirements and domestic resource requirement
cannot be Bken merdy as two different estimates, in that both short run and long
run forces determine the actua resource gap. In fact, different factors and
economic agents (decison makers) act upon the four central macro-economic
agoregates — savings, investment, exports and imports and imports in the Long
run.

Thus, the savings — invetment gap edimate on the one hand and the foreign
exchange gap edimate on the other, as smulated in this sudy, do not have to
equal each other. However, a policy concern, is to make sure that the short run
adjugment which in the end will bring to equdity, he two gaps does not in any
way violate the very assumptions on which the resource requirements projections
ae based. And specificdly that it does not frustrate the assumed overal growth
rates.

Indeed, a condition that will guarantee the actud redization of the rates of growth
assumed is tha the required foreign exchange (aid) be as large as the larger of the
two gaps or resource requirements estimated. In other words, the larger of the
two gaps is an edimae of foreign exchange requirements (or Foreign ads)
condgent with the overdl raies of growth. For if the minimum congdent
requirement were not forthcoming in the projection period, the underlying rates of
growth could never be redized. However, inflexible prices and rigid inflationary
trends will generdly result in a reduction in economic activity and hence will
reduce resource requirements (Vanek, 1967).

From our projections, we have seen that the saving — investment gep is the
dominant (binding) condrant, which deermines the minimum consgent
requirement of foreign resources (exchange). Given tha this minimum resource
requirement is forthcoming, the proper policy is to rdax import redrictions. But
if imports of capitd goods and intermediate goods are controlled dong with other
imports, it will lead to an increased in investment; and thus the binding gep would
be increesed and the minimum foreign resources would fal short of the minimum
requirement consistent with increased capital formulation and growth.

Again, the neglect of the gap disparity and reliance on autonomous forces of

adjusment by the authorities gppear undesirable.  With an excess of the ex ante
requirements over the foreign resource requirements, there will be an excess of
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effective demand over effective supply in the economy and ether undesired
inventory decumulation or inflationary pressures will have to produce the ex-post
adjugment. This adjusment will teke place via a reduction in the (dominant)
svings — investment gep to the level of the other gap. However, the growth
process will be vitiated because the productive or growth investment will not have
been redlized.

And this is the reason behind the policy of intending to fill the ggp with externd
ad (resource), for a depressed developing country such as Nigeria In fact, our
current economic reform measures (SAP) should be adequately financed so as to
achieve the dedred objectives of trandforming the country into a sudainable
growth path. This is in addition to reducing the inherent mass poverty in the
country.

In fact, the only viable policy tha can ad the rate of expanson in the short
intermediate run is the acquistion of additiond foreign resources. In the long
run, of course, the development pattern could be redesigned in the direction of an
increased subdgtitution for imports of capitd and intermediate goods, and a
production of additional exportable. Again excessve devduation in a developing
economy (such as Nigeria) experiencing a foreign resource gagp dominating by the
savings — investment condraint cannot lead to an improvement in the Stuation.
Under these conditions the supply of exports will be zero dagtic because no
productive resources or products can be withdrawn from domedtic use to be
exported.

The best policy option therefore, is for the nation’s policy makers to, mobilize
foreign resources so as to complement domestic savings (resources) in order to
achieve our desrable development objectives. This beng the case it is the
minimum condstent domestic resource requirements that must be taken as the
find result (because we are condgdering a number of dternative growth rates) of
this sudy. We hope that internationa organizations and developed countries
government should help to fill this important ggp exiging in the Nigerian
€conomy.
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6.0 SUMMARY, CONCLUSIONSAND RECOMMENDATIONS

6.1 SUMMARY OF FINDINGS

The thrugt of this sudy has been a quantitative determination of the Domestic and
Foreign Resource Requirements of the Nigerian Economy for the present decade.
Specificdly, our am was to investigate the dominant resource condraint limiting
growth and development in Nigeria and estimating future resource requirements
to achieve a dedred rate of growth. That is, to determine investment requirements
in reldion to savings and import requirements in relation to export earnings.
Usng a gmdl-scde macro-econometric  multi-equation smulation modd, three
different experiments were carried out, in view of ascertaining the magnitude of
the nation’ s resource requirements under varying assumptions or conditions.

Going by the results of the dsudy, the naion's resource needs will continue to
increase for the rest of the decade. And that at a higher target growth rate, more
resources will be required than a a lower growth rae. More importantly,
domestic resource gap was ascertained to be the dominant (binding) resource
condrant or the minimum foreign resource requirement congsent with the
desred rae of growth. This finding is condgent with the origind Chenery
(1966) Hypothesis that in the early stages of development a domestic savings —
invesment ggp may predominae, reflecting the low level of monetised saving In
countries in the pre take-off stage of development.

Furthermore, we found that ex ante saving- investment gap and export gap were
never equa. This was in shap contrast to the equdity of export saving —
invesment gap and export — import gap. The export equdity and ex ante
inequdity were not inconagent with the economic theoreticd postulation; which
has it tha in nationd income accounting, expos, the two gaps must be identica
though ex-ante they need not be so. (Ghatak, 1978).

On the whole, the findings of the sudy seem to provide sufficient evidence in
support of the three mgor hypotheses that were dated a the beginning of this
sudy. These hypothesizes are that the nation's import requirements is grester
than the expected export earnings, therefore causing trade gap; that the investment
requirement is grester than the forecast domedtic saving, therefore savings gap;
and tha Large Quantum of resource inflow in Nigeria is highly needed in the
foreseegble future.

6.2 POLICY RECOMMENDATION

The urgency of the devdopment problems facing Nigeria, argues for a more
coherent and more focused gpproach to the externad dimension of reform and
development for the country. But in order to undermine the incentives for reform,
any new gpproach should link debt reief and fresh foreign cepitd inflows to



development needs or resource requirements. Therefore, the results of this study
provide the basis for making some policy recommendations.

We propose an immediate establishment of a World Development Agency with
participation by the World Bank Creditor and Donor Governments, Internationa
Inditutions and the individua African Government (that is, the Nigerian
government in the case of Nigerid. The scope of responshility of this new
Agency would encompass economic reform and development as well as externd
financing issues involving the participating African government.

The Agency would meet periodicadly to review the participaing country’s
(Nigeria) progress in implementing its economic reforms and development
programs, to assess Nigeria's plan for such program and coordinate the amount
and use of debt reief and ad flows required to support future reform and
development programs. The creditor governments would aso be expected to
cance the debt owned to them. In addition, the Nigerian government and the
international  financid inditutions would commit appropriste amounts of ad to
support target import and invesment levels as indicated by this sudy. This
commitment can be sustained by the establishment of an investment center, to be
governed by a board of directors drawn from the foreign and domestic public and
private sectors to act as a source of information on investment opportunities and
on Laws and regulations governing the invesment.

Furthermore, externd assgtance should extend beyond investment to cover
development expenditures more broadly defined (including expenditures to
improve hedth and education, to protect the environment, and to maintan and
rehabilitate infrastructure). Donors should shift their asssance increasingly from
financing projects to financing a “time-dice’ of sectord or subsectora programs
(World bank, 1990).

A high level of resource transfer may lead to an aid dependency syndrome and a
decline in domegtic savings, overvalued exchange rate and high wage rates.  With
a proper policy framework, however, such trandfers can be associated with high
growth rates and an appropriate wage and exchange rates. (As the case of Korea).
Thus, there is urgent need for an aticulated policy on foreign development
assigance to guide the country in the negotiation, coordination and effective
utilization of foreign assgance. This will ensure that dl externd resource should
be put in productive ventures that can generate enough foreign exchange to each

repayment.

Technicd Assigance will gill be required. Experts in engineering, agronomy and
finance will continue to be in short supply. This assgance must be increesngly
used to build locd capacity and inditutions  This is in addition to building up
locd cgpabilities and increesng the supply of qudified people through training
programs. Reverang the brain drain from Africa should be part of such program.

35



The key chdlenge for the nationd economic policy in the fidd of domedtic
resource mobilization should be to pursue a more flexible interest rate policy,
which will  subgantidly improve the functioning of the financd sysem.
However, sustained success in mobilizing financid savings from savers can be
achieved if financid inditutions offer gppropriate savings and credit indruments
suited to the needs of the larger part of the population.

Furthermore, the informd financid sector have great role to play in resource
mohbilization given their large sze. To this end, a Nigerian credit union should be
opened a the nationd level, with membership open to dl rotting savings and
credit associations.  The appropriate link dStrategy between the union and other
financid inditutions should be one of mutudl assmilaion.  Such integration
should embody the dtractive features of the informa sector and the organized
financid system.

Precisdly, the macro-economic policy mix for rasng the levd of domedic
savings needs to cover a wide range of inditutional policy measures, comprisng
gregter financid intermediation, control of inflation through effective supply sde
aggregate demand management, podtive and redidic rates of interest, tax
incentives for persond savings, and integration of savings mobilization in macro-
economic policies at the organizationd leve.

Furthermore, we recommend the implementation of differential export subsidies, removal of trade
barriers and encouragement of barter trade, to boost Nigeria’ s export trade sector and consequently
improving her balance of payments. There should also be specific export incentives for processed
exports and carefully — selected primary commodities so as to ensure increased diversification,
reduced vulnerability to fluctuations in commodity prices, export growth and increased export
earnings (Economic Commission for Africa, 1991).

At this juncture, we must note that given the rate of progress in the development and applications
of computer technology as a tool for policy analysis, economic projections and the overall

management of the economy; there is a great need to adequately equip econometric research
centers with update versions of mathematical programming software packages and latest computer
systems. Thisisin addition to establishing more of these centersin Nigeria.

Finally, donors must increasingly take on a bigger role to support our national programs and
institutions. However, the big increase in external resource inflow to Nigeria during the 1990s
that is proposed in this study could be anticipated and would be justifiable if there were confidence
that it would lead to sustained growth with equity. Thisimplies that those who have to implement
the difficult economic structural changes in this decade or more should actually believe in the
policies and feel that the changes are of their own making (i.e. being dedicated, sincere and
patriotic in discharging their responsibilities). In this way, fresh foreign resource assistance will
ensure a successful implementation of the nation’s economic reform and adjustment programmes
and thereby enhancing the country’ s economic recovery from its current depressed state.
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6.3LIMITATIONSAND INDICATIONS FOR FURTHER RESEARCH

The findings of this study tend to suggest that the dominant resource condraint in
domedtic resource gap, which therefore is the minimum foreign resource
assstance needed for the country’s development. Given an improved database,
disaggregated sectord studies can be carried out with the view to determine exch
sector’ s resource requirements.

It may adso be necessary to focus on the micro dimensions of the problem, which
is completely ignored in the present sudy. This may require a cost-benfit
anadyss to examine mgor key projects that were or are to be financed from
externd resources. On the other hand, the scope of the investigation could focus
on sectional or regiond andyss. There should aso be studies on how effective
utilization of these resources can e ensured.

Findly, congderations should be given to the use of andyticd framework tha
involves optimization process or input — output methods. This can be used in
dudying the impact of the growth of a particular sector on the rest of the
economy, given their minimum sectoral resource requirements.  In other words, a
more rigorous quantitative andyds should employ an inter-sectord input-output
models designed for determining minimum resource requirements and based on
gpecific sets of dructurd rations. This can be integrated in a broader context of
Generd Equilibrium Modes and Globa Models.
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APPENDI X

STATISTICAL DATA

1 2 3 4 5 6 7
Y GDP: SDG; IDG: XGS¢: MGS;: PX4:
Year Gross Gross Gross Exports of | Imports of | Export
Domestic Domestic Domestic Goods and | Goods and | Price, FOB
Product at| Saving I nvestment NF Services | NF Services | (1987 = 100)
Factor Cogt | (N Millions) | (M Millions) | (N Millions) | (M Millions)
(N Millions)
1970 960 1240 1260 940 960 44.2
1971 11020 1900 1850 1410 1360 41.3
1972 11780 2480 2220 1520 1250 39.3
1973 13180 3250 2620 2440 1810 47.0
1974 21400 6600 3170 6180 2740 138.0
1975 24980 5750 5510 5270 5030 122.1
1976 31200 8530 8510 6520 6570 132.0
19777 36640 9650 9920 8430 8700 134.7
1978 39210 8440 9890 7110 8560 119.1
1979 46880 12030 9580 10610 8160 145.3
1980 54760 16680 11570 14760 9650 181.9
1981 56600 10560 12600 11360 13400 196.8
1982 60480 5810 9460 8530 12360 177.9
1983 63290 5180 7420 7770 10000 163.4




1984 69950 5500 4300 9420 8210 163.3
1985 78780 8720 6070 11640 8990 149.7
1986 79740 6040 7920 9490 11380 83.9
1987 96400 16600 11240 31960 26600 100.0
1988 131670 19920 16620 34720 31420 84.8
1989 212990 45670 27270 74840 56440 102.7
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8 9 10 11 12 13 14
Y: NIF: GDP,,: SDG IDGy.: XGSy,: MGS.,: T:
Year Net Lagged Lagged Lagged Lagged Lagged Time
Inflow of Gross Gross Gross Export of Imports Variable
Foreign Domestic Domestic Domestic Goods of Goods
Exchange Product Saving I nvestment and NF and NF
(N at Factor (N Million) | (M Million) | Services Services
Million) Cost (N (N
(N Million) Million)
Million)
1970 -58.6 4700 520 550 680 700 1
1971 .128.8 9060 1240 1260 940 960 2
1972 39.6 11020 1900 8150 1410 1360 3
1973 -174.4 11780 2480 2220 1520 1250 4
1974 03102.2 13180 3250 2620 2440 1810 5
1975 -157.5 21400 6600 3170 6180 2740 6
1976 339.0 24980 5750 5510 5270 5030 7
1977 527.2 31200 8530 8580 6520 6570 8
1978 1293.6 36640 9650 9920 8430 8700 9
1979 1868.9 39210 8440 9890 7110 8560 10
1980 -2402.2 46880 12030 9580 10610 8160 11
1981 3020.8 54760 166801 1570 14760 9650 12
1982 1398.3 56560 10560 12600 11360 13400 13
1983 301.3 60480 5810 9640 8530 12360 14
1984 -354.9 63290 5180 7420 7770 10000 15
1985 -349.1 69950 5500 4300 9420 8210 16
1986 784.3 78780 8720 6070 11640 8990 17
1987 159.2 79740 6040 7920 9490 11380 18
1988 2294.1 96400 16600 11240 31960 26600 19
1989 -8727.8 131670 19920 16620 34720 31420 20
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