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ABSTRACT

The significance of Ghana's policy of Economic
Recovery Programme (ERF) in stimulating
Bross IRvesiment amed thus sirnctirally shifring
the voonomy wway from the abyss of the pre-
policy perfod was on conrse.

Ameng the policy packages wnder the ERP in-
chided the use of realistic and flexible exchange
rates, financial and expenditure reforms in the
public sector, restricfive monRelary wredil meas-
pies ennd inierest rafe and ivestmenl code re-
view to srimndate private and foreign secior ac-
tivity. All these were purported 1o ave signifi-
cant effects on macro-economic variables.

Within the puolicy framework of the ERP  the
present study concludes on the basis eof empnirical
eiidence  thet  frmvestiment  behavror in {Jhana,
diwing the two decades begimmng 1970, was dic-
fcttend By et crnied o rrmerit expenediinre vorl-
Siglereicns,

Apart from the general remforcement die 10
governmment expenditure as a whole, the erpiri-
cil resnlty afse show thar the funciional paiiern
v stencriery cof geevereiaresnt uxf.u-.l!uil.f.fulw iR fered
differenily ot ivesipiestt. Giovernment expivredi-
fure component related to huna capital factors
siich as health, general administration and de-
fence f(and not excluding educalion) positively
influenced investment. Bur gevernment expeieli-
e on communin’ services ay well ay economic
aer vieea fordodd fo cehversely affect gross inest-
ment, Trewoway, therefore, i1 iy suguesied that e
ERP essentially mapped out the conrse towards
human capitad formarion with ity artendet long-
term henefits.

Fhese centelustons e Fich implicarions for fin=
cal. monetary and mixed  poficy decisions
terms of the mancgement of the menn of Lo
ment expendiinre paiierns for achieviig aplininm
RN = LT g:mﬁ'.

INTRODUCTIUN

The 1970-1983 period in Ghana was one of a
sharp decline in economic activity. The lowest
point was reached in 1983, But thereafter, the
economic began to pick up under the compre-
hensive policy packages of the Economic Re-
covery Programme (ERP). In essence, the ERP
was set up to achieve the short-term growth
needed for the recovery and to restructure the
economy towards greater reliance on privatisa-
tion and free market forces.

The critical role of investment towards recovery
and restructuring of the economy in view of the
deeply low level of the early eighties was a mo-
tivating factor for analysing investment, output
and government expenditure relationship for
Ghana for the two decades up to 1990 The pro-

Table I: The Profile of Investment, Government
Expenditure and Inflution in Ghana (1970-1990)

Y eur Ly estment Expendiiure Lav enlimucinl Inﬂlﬂqn
-GOF Hstiv L& Expanditure Rave
(%) (%) Bation (%a} (%)
1970 1401 19.2 79 5.7
1472 Tu 193 6.2 6.6
78 130 272 477 Jih4
1977 (R 7 40.7 117.3
190 el 148 ¥.2 s
1952 k] 1. 9.4 12
1Rl 37 B3 44,5 [FFIE]
195 96 4.0 653 1o
1sT 134 1.3 937 I9H
L9ns 15.5 144 1076 5.1
E95 1.0 139 1 a2

Sirve Bativs were compiled from Rapur elal. (1991} for 1983
Vs, aand S Ranumser {1992 for 19T0-1982,

Che IndBation rile 15 the perventage change in the annual aver-
age of'the P 1977 = 100}

A/

J i dhene-Alanu

W7 mﬂ'

Journil uf thé Kwame Nkeurvah Cniversin of Science and Techmology, Kumarl | slume 20 Nos. 1. 2 & X - 2000




Government expenditire parrern & frvestmens befavieao i Cebome

CMhene-Mann

file of Investment, Government Expenditure and
Inflation during the period under review is pre-
sented in Table |

Up to 1983 the Investment-GDP ratic and the
Expenditure-GDP ratio both trended downward
The ratio of Investment to Expenditure showed
some fluctuation but generally it declined from
73% in 1970 to 29% in 1982 The inflation rate
indicated an upward trend from 5% in 1970 o as
much as 117% in 1977, and further to 123% in
1983,

The steady decline of the economy from 1970 to
1983 was mostly the result of rigid exchange rate
controls and overly-centralised fiscal and budyg-
etary policies which discouraged incentives to
domestic production and exports In addition, the
tax base dwindled, and budget and public sector
deficits svared alungside rade deficits. Inflation
also expanded rapidly and the country's socio-
economic infrastructure nearly collapsed

Table | shows that after 1983, however. the In-
vestment ratio ( to GDP) improved whilst the
Expenditure-GDP ratio appeared to stabilise a
14%. Investment also rose over and ahove gov-
ernment spending, a situation which was quite
suggestive of the availability and relevance of
foreign capital inflow post 1983

Though inflation was not fully contained. the
rate was on the average far below the 1983 esti-
mate of 122.8%, the highest for the two decades
under review

The significante of the Economic Recovery Pro-
gramme (ERP). as a factor of structural change
in stimulating investment was on course Under
the ERP, the country’s macro-economic pertorm-
ance improved compared with the abysmal level
attained prior to the policy The ERP brought
about a realistic and flexible exchanye rate sys-
tem There were tinancial and expenditure re-
furms in the public sector In paricutar. budset-
ary and fiscal policy was decentralised (o -
crease domestic and local resource mobilisation
Also under the ERP, a restrictive monetary and
credit policy was embarked on, and there was an
upward review 1o achieve positive and flesihic
interest rates so as o stmulate domesiic SN
and (o create more investible tunds The Inyest-

ment Code was also revised to stimulate private
sector activity (see World Bank Report. 1985)

According to  Rimmer (1992). the ahove
changes also contributed towards the recovery
of Ghana's esternal trade Exports increased
from USS 439 | million in 1983 to USS 8869
million in 1988 There was also improvement in
the domestic savings ratio {to GDP) from 1% in
1983 1o B 5% in 1987, whilst an average annual
growth of 5% was recorded for real GDP for the
rest of the decade pndts L9813 (lbid., pgs. 185,
186).

The primary objective of this paper was to esti-
mate a flexible accelerator investment function
tor Ghana for the two decades beginning 1970.
to serve as an essential guide to macro-
economic policy decision making

It is hypothesised that investment behaviour in
Ghana during the sample period was not only
influenced by output but also by the structural
(functional) pattern rather than the level of total
government expenditure per se. It is suggested,
a priori, that there was an accelerator effect op-
erating during the latter part of period; this be-
ing the result of the structural changes pursued
by government under the ERP. Initiated at the
beginning of the second quarter of 1983, the
ERP was instituted to recover the economy
from its lowest historical level in 1982/3 and 10
re-set it on the path towards attaining a reason-
able and sustainable levels af income, output
and employment, besides maintaining price sta-
bility and the achievement of other macro-
economic goals

The present paper provides an empirical evi-
dence on the contributions and the relative per-
formance of the ERP in terms ol the extent 1o
which the structural pattern of governmen! ex-

penditure has conditioned gross investment over
the years
Fhe rest of the paper deals with a review ol the

related studies on invesument. the concept of the
aperational model used. and the discussions of
the empitical resolis and summaey of the main
conciusions
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RELATED INVESTMENT STUDIES

A lot of macro-models have been suguested for
the investment relation; but in breader terms, in-
vestment functions may be classified into twn
forms namely, the Neo-Classical and Keynesian
synthesis models on one hand, and the Accelera-
tor modes on the other hand The latter deals
with the issue of ocutput (and hence income) ca-
pacity impact on investment, whereas the former
address the issue of capital cost (i.e interest rate)
and the return on capital and investment.

The accelerator model assumes that, at the macro
level, output (and hence aguregate demand) is
+ the single most important determinant of net in-
vestment, and therefore discounts the pragmatic
role that profitability, capital cost and business
expectation factors play in the decision 10 invest

The WNeo-Classical and Keynesian synthesis
models are based on the theory of optimal capital
accumulation, and contend that the desired
foptimal) capital stock depends net only on our-
put but most significantly on the user eost of
capital, which in turn depends on the real interest
rate as well as the rate of capital depreciation

Studies like Jorgenson (1963), lorgenson and
Stephenson (1967), Eisner and Nadriri (1968),
Hall {1977} and Clark {1979) have defined and
explained the nvestment function in terms of
the refative price (ol output and capital) and in-
come, which are critical elemems in the classi-
cal, Meo-Classical and Keynesian tradition. In
lorgenson Stephenson (1967), for example, it
was observed, using the appropnate price and
income policy changes, that a relatively shor but
sharp boom in investment occurred in the US
econdmy, beginning approximately one vear af-
ter the policy measures were por into effect and
that the peak was built up approximately two
years after the policy measures were undertaken.

As & critique 10 Jorgenson and Stephenson
(19675, the so called "putty-clayv” cancept was
developed by Eisner and Nadrin (| 968) 1o distin-
suish between the responses of investument (o
changes o relattye prices and investment re-
sponses due 1o changes in income. It was con-
tented, among other things, thar "I new capital

can be moulded into any shape (puty) but once
installed is not malleable (clay), then changes in
relative prices leading to changes in equilibrium
stock of capital .. would be affected to a large
extent only as ihe older capital .. wore out In
the case of increases in output, however, addi-
tional capital would be desired at once. The ef-
Ject of the expested change in relative prices on
(italised mine) the equilibrium response of capi-
tal to a change in output is thus by comparison
relanively second order effect "Ibid., p 377).

Within the linnes of the two approaches, there
are various static and dynamic models of invest-
ment which differ in terms of the relevance of
other variables introduced into the finction to
specifically and sufficiently explain the behav-
iour of a given investment relation. Such mod-
els include output as a factor and may be flexi-
bic and variable in varables.

One of the most flexible accelerator models of
investment behaviour for developing countries
15 the study by Wai and Wong (1982) That
study observed, among other things, that inter-
est rate and capital cost concepts do not reflect
the scarcity of capital in developing countries
because therr capimal markets are either too
small or not well developed. That study thus re-
Jected the Neo-Classical and Keynesian synthe-
sis type of models in favour of 8 modified flexi-
ble accelerator model in a cross-country sample
involving five developing countries namely,
Malaysia, Greece, Thailand, Mexico and South
Korea The Wai and Wong (1982) study used a
recursive model (based on a reduced form equa-
tion for private investment), to specifically de-
rive the direct and indirect impacts of public
(government) investment on private investment.

The main hypothesis of that study was that pri-
vate investment depended on government ex-
penditure, changes in bank credit and the inflow
of foreign capital to the private sector. These
determinants were selected on the basis of theo-
retical significance, on the availability of data
and on relevance for policy decisions.

One striking feature of the work of Wai and
Wong ([1982) was the selection criterion for the
five countries used as case studies, The selec-
tion was based on the pattern of development as

o JUST

Senersal af the & name Shraseah Corcersineof Sesenice and {echaslogy. Kismars Volwms 20 Nos 1, 2 & 3 - 00




Gﬂvemmm expenditure pattern & investment hehaviour in Ghana

s = o

( Yhene-Manu

suggested by Chenery and Synquins (1975) as
follows: Malaysia was selected on account of its
primary produce specialisation, Greece and
Thailand for Balanced Growth, Mexico for im-
pait ‘substitution and South Korca was selected
for 'industrial specialisation The empirical re-
sults in'that study for the period 1960-1976 iden-
tified government investment as the most impor-
ta.nt -and significant factor for private investment
in Greece, South Korea and Malaysia. Bank
credit was identified as the significant variable in
Thailand; whilet in Mexico, foreign rapﬂnl in-
flow was found to have stimulated private in-
vestment,

Notably, Wai and Wong (1982) did not include
an' African country as a case stydy. But. more
important; the effects of the level of the total as
well as the structural (functional) pattern of gov-
ernment expenditure on investmen! were as-
sumed away

Another study b}r Blejer and Khan (1984) also
estimated a private investment function for de-
vetopmg countries by pooling (together) 24
countries over the 1971-1979 period to vield a
wial ol 216 obscrvations. The investment func-
tion was defined in terms of four main variables.
These were the change in previous output level,
the change in baak credit to the private sector in-
cluding net private capital flow; a proxy for cy-
clical facters (defined as the difference between
actual and trend output); and the pre-existing
level of private investment., Other variables like
the actual;'the trend and the expected levels of
public: sector investment were also introduced
into the function for various specuf' ications, pos-
sibly in search of the most appropriate specifica-
L10m.

Empirical results in Blejer and Khan (1984) sug-
gested that in general a stable investment func-
tion can be estimated for developing countries
Much more specific, it was observed that private
investment falls together with a reduction in the
flow of credit to the private sector. but private
investment rises as the structural component of
government capital formation increases.

Once again Blejer and Khan (1984), as in Wai
and Wong (1982), did not include a single AlTi-
can country in the case studies of the private in-

vestment function. Indeed, out of the 24 coun-
tries pooled into the study, | was from the Mid-
dle East (and that was Turkey), & were from
Asia and the rest (17 in all) were Latin Ameri-
can and Caribbean countries. In a sensge, there-
fore, the results in Blejer and Khan (1984) pre-
dommanﬂy reflected the Latin American ex-
perience

The review of the above study is particularly’
relevant in the sense that by using_public sector
investment (i.e. the infrastructure component of
government capital formation) as one of the ex-
planatory factors of the private investment func*
tion, that study provided the basis for estimating
the effects of structural components of govern-
ment expendﬂurf. on private investment in da-
veloping countries. '

Within a maciv-econometric framework, the

private investment function for Turkey was

specified by Yagsi (1983) with aggregate de-

mand, money supply, the current and previous

values of imported capuat goods as determi-

nants. All variables were in real terms, and their

estimated coefficients were statistically signifi-

cant. The invesiment {unction in Yagci (1983)

was flexible in that it defined private investment :
behaviour to reflect the prevailing situation in-
Turkey at the time when the inflow of capital
goods and domestic monetary conditions posed

tremendous pressure on the Turkish economy’

Unfortunately, documented empirical studies on
investment for Ghana are grossly limited A
study by Y Asante (1994) sought to gxamineg
investment hehaviour in Ghana, but it was not
based on the flexible accelerator model, neither
did it incorporate government expenditure com-
position effect on private investment as has
been defined in the present study

The private investment function for Cihana in
the present study theretore includes government
expcmﬁture structural variables. This is the ma-
jor attribute of this paper. The flexible accelera-
tor model was incorporated on the basis of theo-
retical and policy relevance. It is expected that
the study will provide some reliel to the dearth
of empirically documented studies on invest-
ment in Cihana
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‘E‘HE CONCE?TUAL MODEL = bQ - b{l-) er ___._____‘___'___'_1"' {:fj"r----

The model described in this section is the flexi-
* ble accelerator model, the inherent assumptions
and features of which are deduced as follows.

The current stock of capital (K,) is equal to the
previous level of capital stock (K..), less current
capital consumption, plus current gross invest-
ment (1,");

ie

Ki=Ku - Dy +1° (1.

and therefore Net Investment in the current pe-
riod t1s given as

LY = Ky = Kot = B = Dy ememmememmeiceecas (2)
wheré D, = capital consumption (including
mostly) depreciation} in period t.

ltis also assumed that if the desired capital stock
K*.is achieved at the end of each period. then
there isa fixed relationship between output and
the desired capital stock such that!

G 3).

~ le = - {4]
{whereb=1{(1/a) }

By substituting (4) into (2), and assuming zero
depreciation, the simple accelerator model of
(net) investment is achieved as in

1= b(Q; - Qui) =D AQ, wemmermee ~(5)
For'the simple accelerator model, investment is
not atfected by the cost of capital or deprecia-
tion. However, capital consumption allowance
(also a measure of depreciation) is usually con-
sidered as a wiven proportion, "." of the pre-
existing capital stock. Thus, a la Mayes (1981},

D, =cki-| - (&),

and by substituting equations (4) and (6) inta (1),
and re-arranging for gross investment ( I, ), equa-
tiewn  7) is obtained.

In the above equation, gross investment is usbﬁ
to account for the role of depreciation or cipitﬂ
consumption allowance in lﬂsdmlopad
economies. In this sense, the simple accelerator
model has assumed a "flexible" character. In
fact, depreciation is more than just phw_.rsu:.n]
wear and tear that result from use and age. As
explained by Dombusch -and Fischer (1994, P
337). there is both physical d:pmmntmnnlnd
cconomic depreciggion; and that the latter effect
which is due to technological ubmlemmy
be more than the former.

The author's extension of Mayer (1981); as-
sumes that the first-difference (change) in capi-

tal consumplion or demi@km is dm],y,_pm-

portional to current

( G, ); which lsaypwuafmmmydomi
nated by formal public sector activity. . »In
Ghana, perceived relative.increase: in pmru,e
sector activity was noticeably post- -1990. Thus,

AD, = (D, - D) =AG ——- '-""""‘{glr
O<h <1 iy A

By substituting equations (4), (6) and (8) mtn
equation (1), the results after re-arranging for 1,
is shown in equation (9) as follows:

Ko - Dy + L7 becomes
b - [AG + D] + I°
bQu - [AG - + JKea] +1°
bQu - [AG + (bQua)] + I°

= bQu -AG - cbQua + 1 itan
Or 19~ bQ, - bQus + ¢bQyz + AG, ———- (9).
(" = bAQ + bQuz + AGY)

K =
bQ,

il

In equation (9), current gross investment de-
pends on the current year's output, the previous
year's output, the output of the year before that,
and the current level of government expendi-
ture.

Next. and in order to maintain the dynamic fea-
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ture of the specification, a stock-adjustment as-
sumption is posited, namely, that the change in
the actual stock of capital is ultimately equiva-
lent to the change in the desired capital stock at
an adjustment rate § as in

[Iﬁ Ka..:} = 5(K* -

5 (0 <b<1)
Thus, by combining equations (10), (8), (6) and
{4} I .series of substitution, first-differencing and
. re-arrangement of terms, a modified version of
‘equation. (9),is obtained as provided in equation
(11). (see the Appendix for the proof).

L — (10)

IF EbQ; Eb{l f:}Q.,.1+m.+{]-5‘]'IH —~ (11}

Finaﬂjr, and for operational purposes, equation
{11)'is modified to obtain (12). The latter in-
ﬂudﬁd &’ dumm:.,r policy variable to account for
the ERP-effect in investment, In addition, the
gwem:rmntrem?dnure {(G) variable in (11) was
-decomposed into its functional classifications:
comprising the expenditure on General Admini-
stration and Defence (ADD), expenditure on
Education (EDC), expenditure on Health (HTH),
- expenditure on Community Services (CSV) and
-the expenditure on Economic Services (ESV).
Thus,

1% =a0 + alQ + &:Qu + @ ZMGy + DERP,

e T A T (12)
forj=1.23.4 and 5

andj = component government expenditure

for ADD, EDC, HTH, CSV and ESV

 respectively

dummy policy variable for the ERP
such that DERP

0 for years up to 1983,

1 for post-1983, years,

is the disturbance term

DERP

_DATA RESULTS & DISCUSSIONS

‘Equation (12) was estimated for Ghana, using
annual data for the two decades ending 1990
Data were obtained from IMF sources, specifi-
 gally trom International Financial Statistics (IF3)

it

and Government Finance Statistic (GFS) series.
All variables except the dummy binary variable
are expressed in real values at 1983 constant
prices. The OLS and AR(1) estimation methods
were used .for the double logarithmic form of
equation (12). Thus, the direct coefficients of
the estimated eguations are also constant elas-
ticity estimates of investment with respect to the -

regressors.

First of all, equation (12) was estimated by in-
troducing the total government expenditure as
well as the functional ¢lassification variables in

separate distinct function. The intent was to test
the effect of the possibility of zero inter-
component substitutability and complementar-

ily,

The empirical results based on the separate for-
mulation of each of the component expenditure

functional classifications are presented in Table

Al and A2 (see the Appendix). The degrees of
fit of OLS equations in Table A1 were quite sat-

isfactory, and ranged from 76% to 89% of ex-

plained total variation in investment. The results
show that the dummy policy variable impact

was positive and inelastic. Thus the ERP tended
to influence gross investment; and this was sta-
tistically significantly so with respect to total to
government expendi and the component ex-,
penditure areas of general administration and
defence (ADD), education (EDC) and health
(HTH). It is worthy of note that real guvmi

ment expenditure on ADD increased from 74
billion cedis (in 1985 constant prices) in 1983 to
13.6 billion cedis in 1990, The expenditure on
social services, comprising mainly of ED and.
HT.. also improved from 6.3 billion cedis in
1983 to as much as 25.8 billion cedis in 1990
(see IFS of the IF, 1994).

The total government expenditure - investment

elasticity was greater than unity (1.2) and statis-
tically significant, whilst all the five expendi-
ture components also yielded positive but ine-
lastic estimates. Only the component expendi-
tures for general administration and defence:
education; and health were statistically signifi-
cant, irrespective of the functional specification
used. The coefficient of the component experi-
ditures for community services and-economic

e 9:~—ﬁ-
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services were not based on statistical signifi-
cance

The positive and elastic estimate obtained for the
total government expenditure variable was ex-
pected in view of the fact that public sector ac-
tivity dominated the economy Government
spending thus dictated the level, direction and
the pattern of other macro activity variables in-
cluding (private) investment But, as nghtly
pointed out by Huq (1989), however, goverm-
ment's direct intervention to influence invest-
ment decisions in Ghana did not necessarily im-
ply that the price mechanism was completelv re-
placed by a better investment allocation system,
Indeed the private sector still continued to make
investment decisions unequivocally on the basis
of anticipated cost and profit considerations.

The results in Table Al also show that whilst
current output stimulated current investment, the
level of previous output reduced current invest-
ment. Though these relationships were not based
on statistical significance, these results were not
unexpectéd as explained below. If the previous
level of output is high, then current investment
level will have to reduce in order to avoid the
possibility of a glut in the commuodity market.
The adjustment process was however, in this
case, low. It has been explained that in practice,
the accelerator may not be as dramatic as theo-
retically expected (Sloman, 1994, p. 669). In the
Ghanaian case, therefore, investment was neither
“highly volatile' (Sloman, 1994, p. 669, nor
“extraordinarity variable" (Baumol and Blinder,
1997, p. 588). Nevertheless, the accelerator ef-
fect did prevail in the sense that firms still took
notice of changes in consumer demand in their
decision to invest

Current investment also changed directly as the
change in previous investment, and the coeffi-
cient of change was consistently inelastic and
statistically significant

The results in Table A2 (see the Appendix) were
based on the First Order AutoRegressive model
(AR1) using the Cochrane-Orcutt lterative
method of transformation to correct autocorrela-
tion problem of the OLS results in Table Al The
wo results were essentially not very different

from each other in terms of the policy (dummy)
variable as well as the total and component gov-
ernment expenditure variables. In the ARI
model, however, the current output variable was
found to be relatively more significant, statisti-,
cally, than the previous level of output. Also,
the pre-existing level of output exhibited addi-
tional traits of instability in terms of the direc-
tions of relationship;, and this possibly must
have resulted in the relatively wider range
(36% - 94%) for the degrees of fit of the equa-
tions.

Next, all the five components of government
expenditure variables were specified jointly and
estimated for the private investment function of
equation (12). i

Tables B1 and B2 (of the Appendix) show the
results of the investment function when all the
component government expenditure variables
were introduced jointly in equation (12). Three'
different equations were estimated. First, the in-
vestment function was estimated for the 1970-
1983 sub-period to reflect the pre-ERP policy
year. The next two functions were estimated to
cover the entire sample period (1970-1990); but
in one case, the policy (dummy) variable was
excluded in order to observe the structural shift
in investment due to the policy change. In the
other case, the policy variable was included in
the specification so that the partial effect due 1o,
the policy change can be directly estimated.

Both the OLS and AR(1) results indicated that'
the component expenditures for general admini
stration and defence (ADD) and health (HTHY'
impacted positively and on a whole statistically”
significantly on investment. The component’
government expenditures for education (EDC),
community services (CSV) and economic ser-
vices (ESV). however, tended to reduce invest-
ment. but, statistically the relationship was not
significant, In all cases, the elasticity estimates
were below unity, implying that investment re-
sponded less than the proportionate change ina
given component expenditure.

Since government expenditures on administra-
tion and defence (ADD), health (HTH), and
education (EDC) directly involve training, reha-

vy JUST

Jawrvral af the Kwame Nkrumah Umiversity of Scienve and Technology. Kumasi, | olume 20 Nea. 1, 2 & 3 - 2000




Government expenditure paitern & investment behaviour in Grhana

Mhene-Mamy

bilitation and maintenance of human (labour]
capital (and therefore depict the human capital
factor), the positive relationship between these
component expenditures and investment imply
the existence of complementarily between gov-
ernment expenditure and private investment

The inverse relationship between the component
expenditure on community services (CSV) as
well as economic services (ESV) and private n-
vestment may be interpreted ex-post. Consump-
tion may be considered as the ultimate reason for
investment in the sense that, money is expended
for the provision of these services. This means
that the public consumption of these services im-
plies that investment has been realised. In a way,
therefore, investment has to be accomplished in
order for these services to be provided Alterna-
tively, a reduction in the flow of resource spend-
ing which reduces the physical stock of capital.
and the increase in public sector consumption of
community and economic services are equiva-
lent. This, in principle, symbolises the short-term
substitution or trade--off effect between invest-
ment and public consumption expenditure

In an earlier stage, a step-wise regression was
performed involving the component expenditure
variables, and the regression results (provided in
Table C1 and C2 at the Appendix) were consis-
tent with the results of the joint component ex-
penditure functions of Tables Bl and B2 The
step-wise results further indicated that the two
specifications which excluded government ex-
penditure and its component variables did not
explain the variation in investment adequately
enough (71.2% and 77 8%), as compared to the
other specifications.

It is shown from the results (Tables B1 and B2)
that the investment function was output-elastic
for nearly all the equations, and also statistically
significant especially for the ARI specification
More ‘specific, the pre-existing levels of output
tended to stimulate current investment Such im-
provements are usually the result of increased
availability of essential raw materials, spares and
equipment as well as realistic pricing of foreign
exchange, capital and labour resources among
others. In this case, investment, as a dynamic
process, leads directly to additional demand for

newly produced goods, and hence to greater
productive capacity L

Also, for economic and social infrastructure
projects such as road construction, seeds and
irrigation in the agricultural sector, adaptive re-
search and even credit schemes, a direct linkage
may be envisaged between output and invest-
ment, But not without an lag

Given the relatively low Gross Investment-GPD
ratio 1n Ghana (16% in 1990), compared with
UK (over 60% in 1992, see Sloman, 1994, p
589). the gap between Ghana's potential and ac-
tual level of investment is sizeable Thus. given
the facilities of structural change e g the ERF
and the Structural Adjustment Programme
(SAP). one expects pre-existing output levels to
stimulate current investment in much the same
way as pre-existing investment levels would
need to step-up in order to increase production
and capacity utilisation,

The ERP policy variable was tested for struc-
tural break or shift from 1984 onwards using
Chow (1960) parametric stability test in addi-
tion to the HF (Hendry forecast) statistic for
testing canstant error variances, as a pre-test for
the Chow stability test The details of the struc-
tural stability test is found in Maddala (1989)
and Cuthbertson, Hall and Taylor {(1992)

The results shown in Tables Bl and B2 sug-
gested that for the seven annual data points up
to 1990, the hypothesis of constanl error vari-
ances for the periods before the and after the
ERP was rejected The variances of the errors of
the investment function for the two sub-periods
were thus significantly different

Though the Chow (1960) test for structural sta-
bility for the two sub-perinds was not rejected.
the specification which included the dummy
policy variable when the entire sample was
used. showed a definite positive and inelastic
impact on investment. This was an indication of
the significance of the ERP in stimulating in-
vestment

The empirical results of the various HF esti-
mates also showed that the actual impact on in-
vestment due to the structural shifi of the ERP
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policy must have occurred between the third and
fourth year after the ERP has been instituted.

CONCLUSION

This paper has estimated the investment function
for Ghana for the two decades ending 1990 using
the "flexible accelerator” mode, which specified
that in addition to output as a factor, the level
and functional components of government €x-
penditure are also important in determining in-
vestment behaviour. This approach is an obvious
approach form the Neo-Classical and Keynesian
synthesis approach 1o investment behaviour
which interest rate, the rate of returns on invest-
ment capital and business expectation factors.
The Economic Recovery Programme (ERP) was
included as a qualitative (policy) factor of struc-
sural change in investment, The empirical results
of the study has led to the following conclusions

First. total government expenditure stimulated
investment, and the elasticity of impact was
greater than unity.

Second, investment response due to the compo-
nent variables of government cxpenditure was
inelastic in each case. However. the component
expenditure on general admimistration and de-
fence, as well as the component expenditure on
health both impacted positively on investment,
whereas component expenditures on both com-
munity and economic services appeared 1o have
dampened investinent cfforts

The above conclusion suggests that, on the one
hand, government expenditure which relates to
the human capital factor such as administration

and defence (mainly supervisory), and health as
well as education complemented private invest-
ment activities in Ghana for the two decades up
to 1090 Bur, on the other hand, government ex-
penditure on community services including so-
cial welfare, social security and other amenities,
and the expenditure on economic services (i.e.
expenditure on oil refinery, public spending on
roads, housing and construction), behaved as
substitutes and therefore completed with invest-
ment in the private sector In other words, the
flow of investment resources had to be reduced
to ensure the provision of these type of public
expenditures

Third, the output effect on investment, or the
accelerator factor, was generally positive with
pre-existing output level demonstrating rela-
tively greater consistency (in terms of direction)
than cutrent output level. Both elastic and ine-
lastic estimates were recorded. The accelerator
factor thus did operate during the sample pe-
riod, but its effect was not as dramatic as theo-
retically expected.

Fourth, it is concluded that the Economic Re-
covery Programme (ERP) was unequivocally
responsible for stimulating investment in
Ghana Structural stability test indicated that the
ERP brought about structural shift in the econ-
omy, and this stimulated investment and thus
aided the recovery of the economy from the
abyss in 1983 when the average annual growth
rate was negative (-4.5%) into the reasonably
moderate positive growth rate of 5% for the rest
of the decade
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Table Al: The OLD Investment Function for Ghana .
Estimates & Summary Statistics (1970-1990)
Xcept -17.912 ~13.317 6471 Q177 3 496 1.760
(-1 408) (-1.251) {0467 {1633 (0. 194) (0.119)
Ln(Q) 1.736 0342 () 998 1.513 1 862 1.99&
(1.487) (0.313) (0.703) (1.121) (1.183) (1.310)
LnQ,.., -5.546 0.667 -1.594 2.7 -2.090 -2,147
{-0.455) (0.577) {-1.208) {-1 690} {-1.2900) {-].392}=
|
DERP .452 0.524 Q372 0.184 0.302 0.2494
(2.739) (3.519) (2 000) (0. 980) {1.430) (1.131)
Lnl., .07 - 0.32) 0424 0.525 0.807 0.823
(-0.244) (2.156) {1903) (2.910) (4.968) (6,357
LnGE* 1.246
(3.347)
LnG . nn 0.751
(4318)
{.-I'lGEDc 0 Tdd
(22200
LaGirru (0578
(2 245)
LnGegy 0.151
(0.478)
LnGgsy 0210
(0.844)
R’(bar) 0.86 0 &9 (1 %2 0 82 0,76 (.77
D-;\-V 2012 2,200 [ 741 1715 17005 | T8O
F 26 04 34 56 | & K& |9,002 13 4% [ 4003
Durbin's b D013 ~[L5¥ (630 [ 7% R (.374

t-ratios are in parenthesis
The "h" 1s Durbin's { 19700} 1-statistac lor AR |

*GE is wotal government expendilure
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Table A2: The ARI (CORC) Investment Function for Ghana
Estimates & Summary Statistics {1970-1990) ..
Xeept -22.6%7 -17 402 -0 841 -12,775 -27.003 -33.863
(-1.366) {1813) (-0.543) {-01.543) i=1,186) (-1.156)
LnG) I 308 -1.472 1.2901 1.798 2423 2.451
(D.076) (-0.417) (0710 (1.380) (1.919) (1817
Loy 0.080 1.%03 -1.24% -0.562 0117 0.695
(0.062) (1.541) (-0.823) (-0.312) {0.069) {(1.452)
DERP 0.462 0.582 0337 0.071 0.425 0.531
(2.569) {4.360) (1.279) {0:240) {1.240) (1.516)
Lal.y -0.128 0.257 1336 0219 0.123 0.104
{-1.365) (1.824) (D.8TT) (1.643) {0.474) (0.104)
LnGE* | 20
(3 189
LnG .nn 0l
(4.910)
LnGepe D.728%
(1.714)
LHG}H H Uﬁm
(2.446)
LnGiesy 0.383
(1.633)
LﬂG.y_M' 0.273
(1.518)
R’(bar) 0.88 0,94 073 061 039 0.36
D-W 1 831 1.373 1.69%7 207 1813 1.E68
F 2824 6l 21 1rel 669 134 165
“Rhao" -6 0277 (165 0.479 0.760 0.800
1-stat. (<0 159 (-0.977) (0.297) (1.147) (4.440) (5.909)

t-ranns are in parenthesis
*GE 15 total government expenditure
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Table B1: The Investment Function for Ghana .
Estimates & Summary Statistics. OLS Method

{14970-1983) [ EST0- 1) {19T0- 1 990)

Xeept 22726 =25 B0A -9 713

(1.732) (=14713 {13123

LnQ -2 508 2003 417

-1.111) (1.752) (0.354)

L., 125 0242 1.292

{(1.628) {0 148) (0 HER)

DERFP 0457

(2.335)

LnI,.” RINEE (334 (278

{1l 3349) {1415) (1.384)

L.I'I‘G’m 1.235 (529 0.797

(2.792) (1.710) {2.7435)

LnGpc -0 733 -0, 299 -0.210

(=1 Duny (-0 386) (-1 486)

LI’!GH-T“ 1.371 i) TuK (1 468

(1937 (2210 (1.394)

LGy -1 K16 -0.393 -0 327

(-1.633) -1 673) {-1.024)

LGy, -l 338 (T -1 181

-1 Lx 2y (L 052) [~4h i)

R’{bar) (K4 (1.K4 0.8y

D-w 245 1.90 255

SER 0277 274 11231

F 127 4.32 18 44
Durkin's

h 117 ) 2635 -2 325

m 131 20 M

Chﬂu‘{-'r.-” = (1966 = aralT.4)

HE{1) = 4471 = Chi-squared. |z 13
HF {4} = 15672 = Chn-squared, .z 44)
HE ¢7) =9} 027 = Chicsquared oo (7

Lratras arc in parenthesis. HF is the Hendry forcc

“h" is Durbin's {1970} t-statistic for AR
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Table B2: The Investment Function for Ghana
Estimates & Summary Statistics ARl (CORC)

{1970-1983) (L9T0-1990) (1970-1990)

Xeept [.810 =33 465 =29 237
{0700y {~1.825) (-2 697)

La} -3 035 1497 -0.922
(-2 280) (1.202) (-0.79%9)

Lo, 2314 | 454 3424
(2.170) (0.787) {2.835)

DERP 0.674
(3.745)

Lol,.i; -0 112 0145 0,241
{-0) 323) (0.539) (1.261)

LnG .o 1534 0.533 1.102
{5,710 {2,177 {4.087)

LGy -1 1A L0475 -.439
(2710} (-1 1¥) (-1.378)

Loy 1041 0826 0.302
(2915} (2.315) (1.194)

Ll'lG{'m' —lJ-lf-E "{]323 "‘0. 123
{=1.103}) (918) (-0.382)

LGy 40 -1 373 -0 129 -0.341
(1341 (-1 4TH) (-1.24%}

R*ibar} a2 077 0977
D-Ww 31344 I.954 2.30
SER (117 252 0.159
o] TR £.755 89.43
"Rha" -1} K e -1, 5495
[-s1m (=2 Udd) {0.7635) (-2.594)
i 12 19 19

Chow (7.4F =0 966~ F 74}
HF (30 = A 471 - Clussguared. o 031
FIF 44 13672 - Chi-sguared, oo (4)
P07y w027 Chisygoared, pas 471

-ratns ane m parenthesis HE s the Hendrs forecast stanistic,
4 pre-panimetric stabiliny st
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Table Cl: The lnvestment Function for Ghana. Estimates & Summary .
Statistics (1970-1990) for the Stepwise Regression. The OLS Method

Xoept =i} R -13.317 -1 7 [44 =14 f29 =21 B30 =972

(0037 {-1.251) (-1 018 -1 (1K) (1,302 (-1.311)

Ln(} | 994 0342 (1 3%6 0462 0621 04]e

(1.321) (0.313) ((r343) (0 347 {0.354) (0.334)

LnQ., -1.819 0.667 () 959 0 687 1197 1.202

(=123 (. 377) {0 73tH) (0 476) (L} K48} (0 BHR)

DERP 295 524 535 (483 (13 (437

(1.443) (3.5319) (3 463) {2 628} (2.292) {2.335)

Lal. (.856 0321 0,363 {337 {1 343 1.278

(7.011) {2.136) (2.086) (1 4%72) (] B9a) {1 3%3)

LnG ipp 0.751 (0454 (K16 0.7492 0797

(4 31%) (3.143) (2 792 (2 H52) (2.7493)

LnGepe U208 -ih 28 1253 4210

(=11 5149 {-1ha3 Ty (-1 607 (-1 dEE)

LoGirry 114y 0408 11468

(0333 (1.2%1) (1 35y

LnG, s, -0 424 1327

{=] 31%) (=1 024

LnGiegy, -0 181

(- 6R0)

R{bar) 0778 0 §U8 0 892 0 886 0897 0.892

D-W 1 908 2204 1.363 225 2.55] 2,353

F 17.710 34 564 27 345 22|19 21816 |8 447
Durbin's

h 0081 S G -1 832 = BT -2. 557 1 HA3

t-ratios arc in parenthesis

The "h” is Durbin's (1970) t-statistic for AR|

Estimates in column (2} are the same as those in column (2] of Table Al
Estimates in column (6} are the same as those in column (6) of Table B1
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Table C2: The lnvestment Function for Ghana. Estimates & Summary Statistics
(1970 - 1990) for the Step-wise Regression. ARl (CORC)

Xeepl -4 (62 -7 401l =33 493 -34 764 -35.604 -29.239

(=0 430) (-1 ®13) (-34500 (-3 .056) (-3.413) (-2 697)

LnQ) 2 #.‘lhll 472 -0, 793 -[) 881 -0.039 -0.922

(1 Lad) (-{rd1T) (-1 948) (-0 961) (-0.041) {=0.799)

Loy, -1.141 | %03 3 A8/K 3675 3016 3424

(-} &R0 (1341 {3.253) (2.787) (2.386) (2.B35)

Lalg-1}) (1 Tl 257 D339 U363 043 0.241

(3.18T) {L.821) (3023) (2.91%) {3.632) (1.261)

(4210 (5.313) [<h BHE) (3.743) {(4.087)

Ly -0 754 (1,740 -0, 600 0,437

(-2.378) {2257 (-1.837) {-1.378)

LnGiiin -1 589 {0.249 0,302

(=2.301) (0.914) (1.194)

'u.I'IG;'.-;\ 0412 ‘0.123

(-1.723) (-0.382)

LHGH:‘\ -0.34]

(-1.248)

R'(bar) 072 {442 BTl 0470 0,975 0.977

D-W | 856 [.A73 | 433 | 483 2.258 2300

F |2 oy 6 718 [{hs YT i 306 Ul 2K ‘Y 439

"R LR i -0 277 =[] S04 <l ARY - ATH (15095

1=slut (Ch 2495 (- 477} (2617 (=250 {=2.130) (-2 594)

=l e preitthesis
Extrmuates i colunm {23 are the same as those in colunm (1) of Table A2
Estimagtes snooluinen [k A0 tha same ds those in colunm (1ol Table B2
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APPENDIX 2

Given that:

Ki= K -Dy+40 {11

Kt =k 4]

D=cK (6

ZD = (D - D = 6, (%)

And (K - Ko =a(K* Ky {L0)
IT15 REQUIRED TO PROVE THAT

(G = db0, - H#b(1-)30,, ~ 85, + (-8, (11
THE PROOF:

I =(K:- K ) + G (usmg (1)),

= (K -K ) +EG+ D) (1)

(using(8)).
Then. 19 = (K -Kiz) +(8Gq+ D) ()
Subtracting (i1} form (1) vields
el = (KeKoy) - (Ko-Kiz) #0660+ Gy ) - (86, + D)
=#k* K.\ - (Ko <K + 86+ Gy
-#3, - Dyis ()
fusing |11}
But afK*-K, 1) = #{b0,- K| {usimel (470
= d[bQw(K-2 - D=l + 1))
by inductive substitution using( | )
Thus (1} becomes
5191 = abQ;-ik-2 + i1 - -1 - (K 1-Ki2)
+ 00 - WG 1+D1 - D2
abQ), - iK-2 + 4K -2 - dle-1 - (K- 1-K-2)
+ G = WG+ G- |
(using(6). (K)):
dbQ, - #bQ, 2 + deh Q-2 il | - (bQL1 O 2) + 16,
{using{d1}.
In the long run when the adjustment process 1s complete (e Q= Q-1 = Q2= )
Then, 19191 =ibQ, - Q-1 + cbQp-1 - dlg-| - (bQy-1-bQc-1) + G,
= b0, - ik Q- | + 3G, - al*' -1
And finally,
19 =#0Q, - ib(1cHQr1 + 2G,+ (1- DI -] {11
QED
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