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annual average during 1985–89, the average for the first half of the 1990s is 
only $52 million. The increase to $219 million in 1998 is a result of the ambi-
tious privatisation program. In that year, Zambia Sugar was sold to Tate and 
Lyle and the Commonwealth Development Corporation for $70 million 
(Ndulo, 1999). After a rather slow start, the Zambian government moved 
forward fast with privatisation during the second half of the 1990s. The 
Zambia Privatisation Agency had managed to privatise 151 companies by 
the end of 1996 (Fundanga and Mwaba, 1999). An additional 73 were sold 
during the next two years. The privatisation of some heavy parts of the 
parastatal sector is still incomplete (Ndulo, 1999). This includes the railway 
system, power generation, telecommunications and some state-owned finan-
cial institutions. 

Table 4.4.  Foreign direct investment in Zambia (million $) 

 1985–89 1991 1992 1993 1994 1995 1996 1997 1998 

FDI 
as % of GFCF 

103 
27.2 

34 
8.9 

45 
12.9 

53 
10.4 

56 
14.0 

67 
19.0 

58 
17.6 

70 
18.1 

219 
n/a 

Source: The World Investment Report, 1997, IFS. 

4.6.  Summary and Policy Conclusions 

The 1960s and 70s were characterised by extensive government interventions 
in the economy within the framework of an inward-oriented development 
strategy. This created distorted and fragile economies. A series of economic 
shocks in the 1970s and early 80s generated unsustainable external imbal-
ances, which made economic reforms necessary. Reforms have improved the 
macroeconomic balances and changed African economies in a liberal direc-
tion. This should be growth-enhancing, and analyses that have been under-
taken show that adjustment has had a positive effect on growth and exports, 
but it has had no significant investment effect. It is primarily private invest-
ments which have remained low, while public sector investments have held 
up better. Thus, there are serious concerns about the weak private invest-
ment response.  

Conditions for private savers and investors need to be improved further, 
and Africa must become successful in attracting foreign capital. The issue of 
macroeconomic stability is obviously crucial. Unless African governments 
can convince international investors that the new policies are going to be 
sustained and that economic and political stability will be maintained, 
investors are going to continue to choose safer havens such as Asia. What 
investors require are policies that reduce inflation and reduce macro-
economic uncertainty, promote financial deepening, and reduce government 
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external debt, essentially a sound fiscal balance, and a stable and predictable 
exchange rate. Until long-term stability is credible, investors will avoid 
undertaking irreversible investments, such as investments in production 
capital.  

Public investment may in some instances crowd out private investment, 
but to the extent that it goes into infrastructure the reverse seems to be the 
case. Governments should promote investment in both public infrastructure 
and human capital formation, since both would probably support and crowd 
in private investment.1 Within the framework of a stable macro 
environment, the business environment is going to determine investment 
and growth outcomes. An effective financial system is essential for firms, 
first for mobilisation and allocation of domestic investment resources, and 
also for foreign investors. Large parts of the Third World are flooded with 
private investment capital, while the net flow to Africa is close to zero. A 
functioning financial infrastructure can help integrate Africa into the global 
financial network, and this should facilitate inflow of foreign capital. Returns 
to investments in Africa are often high (Bigsten et al, 1999), but they are also 
highly risky and variable. Again, more stability is called for.   

To conclude, long-term expansion requires that investments take off, and 
so far this has not happened, due to intricate problems of confidence and the 
credibility of the reform process, and the quality of the business environ-
ment. Establishment of confidence depends on the quality of governments, 
and many government still have a lot to prove. If they can keep the reform 
process on track, investments will eventually take off. However, if it takes 
too long, there is a risk that there will be policy reversal, loss of confidence 
and lower investments again. It is essential that African economies get into a 
virtuous circle of reform, stability, and investment.  

                                     
1. Using firm level data for Kenya Söderbom (2000) finds evidence of a positive effect 
from human capital in a firm to investment in that firm. 
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Appendix 4A: Macroeconomic Reforms and Investment 

One important explanation of low private investment relates to the effect of economic 
instability on irreversible investment decisions. There is little empirical evidence as yet 
on this issue, but theoretical arguments suggest that the issue is probably crucial for 
investment recovery in Africa. 

In the typical neo-classical model of investment as developed by Jorgenson (1963) 
and others, it is assumed that a firm chooses its capital stock so as to maximise the 
present value of the future cash flow. This flow is assumed to be known with certainty, 
and it is also assumed that the firm can sell this excess capital without loss. Given these 
assumptions, firms should choose their capital stock so as to equalise the marginal 
product of capital with the user cost of capital. 

The neo-classical model has recently been criticised for its neglect of the issues of 
uncertainty and the irreversibility of investments. The critics argue that the analysis 
must allow for both these aspects, and for an analysis of the sluggish African invest-
ment response this critique certainly seems relevant. The alternative real options view 
of investments is based on the assumption that there are irreversible investment costs, 
uncertain future payoffs, and the investor can always choose to postpone investment 
(see Dixit and Pindyck, 1994, for a thorough presentation of the theory). Irreversibility 
means that the investor may have to take a capital loss when disposing of investment 
goods in the second-hand market, due to the fact that investment goods are firm spe-
cific or indivisible, or that the secondary market is imperfect. That output prices in the 
future are uncertain also seems quite plausible. Finally, the possibility to postpone an 
investment decision (wait and see) may have costs in the form of lost returns from the 
project while the investor waits, but this may be mitigated in the form of profitable alter-
native investments elsewhere, and there is also the benefit that the investor can obtain 
more information about the uncertain variables and thus about the project value. The 
real options approach thus seems to be highly relevant in the African context. 

The traditional net present value investment rule says that a firm should invest if the 
discounted value of the future cash flow is larger than the initial investment cost. In the 
options approach, however, there must be a larger gap between revenues and costs for 
a firm to go ahead and invest. That is, the condition for a positive investment decision is 
stricter. In simple models, at least, it can be shown that the larger the uncertainty, and 
the higher the value of the potential investment, the more likely it is that the firm post-
pones the decision.  An increase in the discount rate has the same effect. There are 
thus good theoretical arguments consistent with the wait and see attitude of private 
investors that we seem to observe in Africa. 

For a more comprehensive review of investment theory, see Serven and Solimano 
(1992a). 
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Appendix 4B: Adjustment and Investment in Selected African 
Countries 

Oshikoya (1994) has done a study of selected African economies and finds that real 
output growth is an important determinant of private investment. This points to a 
dilemma in adjustment. In the initial stages there are almost universally absorption-
reducing fiscal and monetary policies, which tend to slow down the economy and this in 
turn has a negative effect on the investment needed for recovery. At the same time 
there is ample evidence that shows that a sound fiscal balance and monetary control 
are necessary for a recovery of investment. This requires a delicate balancing act.  

Oshikoya confirms that real depreciation of the currency and lower inflation are 
good for private investment, at least in the middle income countries in his sample. He 
concludes (p. 593) that “the creation and preservation of a consistent, credible, and 
stable policy environment is a key factor in the determination of private investment 
behaviour”. His study also tends to confirm that a credit squeeze reduces private 
investment, while public investments in infrastructure support it. High debt service is 
also a strong brake on investments. 

Nigeria pursued a policy of import-substituting industrialisation with extensive gov-
ernment interventions for two decades. The system of incentives discriminated heavily 
against exports, which were small outside the oil sector. Since 1986, however, the 
country has begun to reduce the anti-export bias. It is more open to trade and capital 
flows, and relies more on the market for resource allocation. The role of the private 
sector has increased. The adjustment programme includes both stabilisation and 
liberalisation measures. 

To investigate the impact of the programme on the manufacturing sector Akinlo 
(1996) surveyed 360 firms in Nigeria in a simple before-and-after investigation of prof-
itability. He found that post-adjustment profitability was higher, suggesting that adjust-
ment helped the industry. One must be cautious in interpreting the figures, however, 
since there is, on the one hand, a sample selection problem (the firms who went 
bankrupt in the process are not included), and on the other, there are no controls for 
other factors that might have influence profitability. 

Another aim of the measures was to increase local sourcing of raw materials, and 
here also there was some progress, particularly in the food and beverages sector. In 
sectors such as electronics and electrical appliances, however, there was no increase 
in local sourcing, indicating that Nigeria lacks certain types of production capabilities. 
Several sectors recorded a decline in capacity utilisation up to 1991. Reasons given 
were increased costs of production, lack of foreign exchange to procure raw materials, 
and increased costs of borrowing. There was a similar pattern with regard to employ-
ment, where there was extensive retrenchment in all sectors. Most firms reported that 
production costs in local prices increased significantly. Sales were slower after adjust-
ment, perhaps indicating that tight macro policies where holding back domestic 
demand. On the other hand, exports expanded more rapidly, although the relative 
importance of exports remained small. Generally, it seems that the sectors where one 
would expect Nigeria to have comparative advantages did benefit, i.e. food and bever-
ages, textiles and clothing, leather and shoes, and soap and candy. 
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In Kenya the share of manufacturing in GDP has remained virtually constant over 
ten years of adjustment. Thus, in spite of the declared aim of creating an environment 
conducive to manufacturing growth, the results are still limited. The stagnation of manu-
facturing partly reflects movement of investors into less risky activities such as whole-
sale and retail trade. Entrepreneurs are in general very uncertain about the direction of 
policies and politics (Bigsten et al., 1995). It is therefore natural that they take a wait-
and-see attitude, and try to diversify into less risky activities. The government has 
changed policies for the better according to most of the producers interviewed, but there 
were major complaints about administration of the new policies: a general feeling of 
mistrust holds back private investment. During the second half of the 1980s private 
investment was close to 15 per cent of GDP, but then it started to decline, reaching its 
lowest level in 1992 (9.7 per cent). In 1993 and 1994 it increased slightly. Net long-term 
private flows, including foreign investments, were negative in 1994 for the third year in a 
row, indicating that foreign investors have not regained confidence in the Kenyan gov-
ernment. Thus the structural adjustment experience of Kenya is similar to that of many 
other African countries, in that private investments are very slow to respond to changes 
in the structure of incentives. However, there was some recovery of public investment to 
10.4 per cent of GDP in 1994 (from a low of 7.8 per cent in 1992), including an increase 
in infrastructure investment during the year, mainly in energy and roads. Many years of 
high investment will be required to repair the run-down system, however. 

Jenkins (1997) has analysed investment determination in Zimbabwe and he found 
that investments are constrained by availability of finance and are deterred by the 
external debt-to-GDP ratio. Jimenez  (1994) found that public infrastructure investment 
attracts private investment and that unit cost tends to rise due to unreliable or 
inaccessible public infrastructure. Firms, both large and small, spend a significant 
portion of their expenditure on buying infrastructure services and suffer when these are 
not reliable. Kumar and Mlambo (1995) look at 40 African countries to find a relatively 
stable investment function since the early 1980s. Their main conclusions are the 
following: important domestic factors are cost and availability of credit, public 
investment, and output growth. External variables are changes in terms of trade, degree 
of openness, debt service ratio. The results also show that macroeconomic uncertainty, 
political stability and the stock of human capital play key roles. 
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Appendix 4C: Investment Behaviour of Manufacturing Firms in Africa 

Fielding (1993) estimated a model of investment for Kenya and Côte d’Ivoire, two rela-
tively liberal economies. Although similar in many respects they pursue very different 
financial policies: Kenya has its own currency, whereas Côte d’Ivoire is a member of the 
West African Monetary Union. Based on the results, Fielding rejects the extreme 
hypotheses of either completely open or completely closed domestic financial markets. 
Investment was affected by domestic funds, aid, and concessional loans. Factors affect-
ing the rate of return to investment were also important. The effects of possible advan-
tages of CFA membership were investigated: greater financial openness, stabler prices, 
and the absence of foreign exchange rationing. On the first two counts the answer of 
the study was essentially negative, while the lack of access to foreign exchange seri-
ously impaired investment in Kenya relative to Côte d’Ivoire, where CFA membership 
confers an advantage. 

In an extensive study of Kenyan manufacturing (Bigsten et al., 1994, 1995), one of 
the strongest results is that the requirement of collateral for loans does not seem to 
work effectively, with the implication that access to credit is restricted for nearly all 
groups of firms, but especially for the very small ones. Entrepreneurs face serious diffi-
culties raising start-up funds unless they have access to wealthy friends or relatives. 
Even large firms face difficulties in having to pledge collateral worth several times the 
value of the loans. The system of property rights needs to be strengthened so that indi-
viduals can effectively use their property as collateral. The bankruptcy process needs to 
be improved, including its duration. Lenders lack faith in the legal system and feel great 
uncertainty about recovering loans.  

Probit and regression methods were used to discover whether lack of access to 
formal loans hindered business operations and reduced investments. Since the data 
was from a recession year with relatively little investment activity, the results are not 
clear-cut. However, there are indications that access to formal loans has constrained 
investment activity in Kenya, based on similarities of explanatory factors for the likeli-
hood that a firm obtained formal loans and the likelihood that a firm invested, as well as 
for the amount of formal loans relative to total debt in firms with loans, and the amount 
invested relative to real assets given that the firm had invested. For example, it was 
found that the rate of profits affected negatively both the likelihood of borrowing in 
formal institutions and the likelihood of investing. The rate of profits influenced positively 
both the share of loans relative to assets and the rate of investment once the firm had 
loans and invested. 
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Appendix 4D: Africa’s Tiny Share of Foreign Direct Investment 

Macroeconomic stabilisation and an improved international environment in the last few 
years has not been accompanied by higher investment rates, but rather the low invest-
ment trend has continued. Terms of trade have improved somewhat, which has 
increased export earnings, but the uncertainty about the persistence of the increase in 
commodity prices, among other things, means that the response in terms of overall 
investment has been small.  

During the 1990s long term capital flows to LDCs have mainly gone to the private 
sector, and long-term capital inflow has financed an increasing share of private invest-
ment in many less developed countries. The share of private investment thus financed 
in Latin America was 15 per cent in 1990–94, while it was 11 per cent in East Asia, but 
it was low in South Asia, and Sub-Saharan Africa saw net outflows of foreign capital 
from the private sector (Jaspersen, Aylward, Sumlinski, 1995, p. 5). Thus, Africa is 
essentially outside the main stream of investment flows in the world. 

Nevertheless, South Africa experienced positive net foreign direct investment in 
1994 for the first time since 1989.  Ghana and Guinea saw substantially increased 
inflows, and some other African countries continued to receive modest inflows. In 
Kenya, foreign direct investment resumed after what was essentially a standstill for two 
years.  

Sub-Saharan Africa’s negative net long-term capital flows indicate that the continent 
is paying off some of its large debt, mostly owed by the public sector. The net inflow for 
the private sector in the 1990s was only US$2 million per year, while there was an 
enormous flow to East Asia (especially considering the fact that flows to China are not 
covered in the statistics). 
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Table A4: Long-Term Capital Flows to Developing Countries ($ million per 

year)   

 1970–79  1980.89 1990–94 

Long-term capital flows - Total    

Sub-Saharan Africa 2018 1875 -143 
Middle East and North Africa 3011 4117 2382 
East Asia 3813 7712 20518 
Latin America and the Caribbean 11982 18600 44046 
South Asia 1279 4921 6222 
TOTAL 22104 37225 73025 
of which foreign direct investment - net    
Sub-Saharan Africa 421 551 1022 
Middle East and North Africa 257 1251 1981 
East Asia 741 2397 7630 
Latin America and the Caribbean 2278 4992 11128 
South Asia 18 269 856 
TOTAL 3715 9458 22617 
of which net long-term international lending    
Sub-Saharan Africa 1535 1135 -1791 
Middle East and North Africa 2756 2535 -1333 
East Asia 2918 3892 6480 
Latin America and the Caribbean 9306 12788 223 
South Asia 1261 4606 3616 
TOTAL 17775 24955 7195 
of which lending to the private sector    
Sub-Saharan Africa 766 337 2 
Middle East and North Africa 763 881 1173 
East Asia 1069 829 6268 
Latin America and the Caribbean 5774 -1388 1279 
South Asia 62 1213 1109 
TOTAL 8435 1872 9832 

Source: IMF Balance of Payments Statistics 
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5. CGE Models for Investment Analysis 

5.1. Introduction 

To find out the effects of various policy measures on investment and growth 
we use two applied general equilibrium models. Both models are described 
in the Model Appendix at the end of the book. The models have been pro-
grammed in GAMS, and the source code is available from the authors. 

5.2. The Neo-classical Model  

The first model is a Walrasian type of general equilibrium model with a dy-
namic specification. The main purpose is to build a model that is suitable for 
the analyses of investment changes due to various policy changes. The 
model incorporates different ways of modelling endogenous investment and 
capital formation in a dynamic setting with several linked time periods. 
Since the capital stock and thus productive capacity depends on investment, 
we have chosen a neo-classical type of production function approach in or-
der to have a direct two-way link between investment and other economic 
variables. 

We apply the model to Zambian data, although there have been a 
number of problems to find accurate and up-to-date data. To some extent we 
therefore have to see the model as a prototype model for performing invest-
ment linked analysis. The purpose of this chapter is to briefly describe the 
model and some of its properties. 

The economy is divided into seven sectors or commodities. Supply of 
each commodity is determined by domestic production and imports. 
Essentially, production is determined by the amount of capital available in 
each sector and the amount of skilled and unskilled labour that is occupied 
in the production process of  each sector. With a relatively high price of a 
commodity, domestic production is larger than at a lower price. Further-
more, with a high domestic price of a product, imports also tend to be high. 
This is to say that supply increases with the price of the commodity.  

Demand is determined by demand for intermediate goods in the 
production process, by private and public demand, investment demand and 
export. Demand decreases as prices increase. 
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Prices in the model are determined in such a way that demand equals 
supply of each commodity. Furthermore, wages are found for which labour 
supply equals labour demand. 

Investment depends on savings and the marginal efficiency of capital in 
each sector. An increase in the capital stock, i.e. investment, is undertaken as 
long as it yields profitable production. This induces changing capital stocks 
over time and determines growth of production and GDP. 

Due to financial constraints of the economy, the model uses a balance of 
trade condition meaning that net borrowing from abroad is limited.  

Financial aid can thus be modelled as a lowering of the balance of trade 
constraint, yielding less export and an increase in imports. This has a 
tendency to increase domestic demand and to increase domestic prices and 
profits, which in turn will increase investment and growth. A decrease in 
savings, which may be the consequence of increased consumption, may have 
a tendency to lower investment.   

Foreign aid can also be modelled as an increase in capital stocks inter-
preted as “gifts” of productive capital. With an increase in the capital stock 
there is also an increase in growth. Supply will increase and lower prices and 
profits, which will have a dampening effect on further investment. 

5.3. Application of the Neo-classical Model 

The model has been applied to Zambian data together with some assumed 
parameter values. The applied model has the following seven sectors: agri-
culture, mining, food, manufacturing, construction, private services and 
public services. 

In our numerical examples we have used a fairly moderate growth rate 
of the labour force. We have assumed that both skilled and unskilled labour 
grow by 2.5% per year. We have assumed that average depreciation of the 
capital stock is 5% per year. In our base case, this implies that capital grows 
by about 1% per year. Furthermore, productivity grows by 2.5% per year. 

In this case, real GDP grows by an annual 4.2%. With a balance of trade 
constraint, domestic production prices decline in comparison with world 
market prices by 2% per year. Growth in GDP means growth in import 
demand, which must be paid for by exports, which can only be accom-
plished by improved terms of trade. There is an increase in total real private 
consumption of about 4.2% per year. Investment increases by 4.4%. 

Nominal wages decline by about 1% per year and there is also a slight 
decline in (nominal) marginal productivity of capital. The corresponding 
decrease in real wages is due to the larger growth rate of the labour force in 
comparison with the growth rate of capital. 

Net savings out of GDP is 14%.  
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5.4. A Structuralist Model 

The second model differs from the previous model in its tradition. The 
model is similar to models of the “structuralist” school, and it draws on a 
model developed in Persson (1983). Since we are mainly dealing with 
investment and capital formation we have extended the models which are 
typical in this tradition with endogenous capital formation and a more 
flexible price mechanism. The model is applied to the same data set for the 
Zambian economy that was used in the first model. 

The main differences between the models concern price determination 
and investment. This model has a longer forecast period. Profits determine 
investments and due to investment there is a capacity increase in each sector. 
In equilibrium, in the forecast period, capacity should equate production and 
demand.  

An increase in prices will yield higher profits, investment and supply. 
On the other hand, a higher price will lower demand. Prices are thus deter-
mined to equilibrate supply and demand for the forecast period.  

In this model, as in the first model, foreign aid, interpreted as a lowering 
of the balance of trade, will increase demand, prices and profits and as a con-
sequence also investment, supply and growth. 

An increase in capacity as a result of capital “gifts” will increase capacity, 
supply and demand, but should have no tendency to lower investment. An 
increase in capacity with a given balance of trade constraint should make 
this constraint easier to fulfil and yield higher prices, profits, investment and 
growth. 

The assumptions used in the applications of the second model corre-
spond to those of the first model. 



  

88  

6. Policy Analysis 

6.1. Introduction 

In this chapter we present our policy analysis. We first show the results of 
the base run (Section 6.2), and then report the results of our policy simula-
tions. We mainly report them in terms of percentage changes relative to the 
base solution. 

6.2. The Base Run with the Neo-classical Model  

In the base run solution we use the assumptions and parameter values 
presented in Chapter 5 and the Model Appendix at the end of the report. 
This is the solution against which we compare the results of our policy simu-
lations.  

There has been an extensive debate with regard to CGE models about 
closure rules. To close the model we have to let some variable adjust to 
balance the model. One possibility would have been to let the external 
balance be the adjusting variable, but we do not think that this is realistic. 
Apart from that we are also interested in varying the external balance in our 
policy experiments. We believe that it is more appropriate to let private con-
sumption adjust. The closure rule applied here is therefore the following 
one: we first determine savings in the forms of retained earnings, the 
external balance and the public sector surplus. These then determine 
investment levels via a calibrated relation, where also the marginal product 
of capital affects investment allocation. Finally, consumption adjusts to close 
the model. This means that household savings are residually determined. 

The base solution to the model, which is the norm against which we 
compare the policy experiments, is presented in Table 6.1. We see that the 
manufacturing sector is very important in Zambia together with private 
services. Mining is the dominating export sector, but its share of GDP is now 
only about 12 per cent. Agriculture is very important in terms of employ-
ment, but its share of GDP is small as is that of the public sector. 

We have not had access to estimates of sectoral capital stocks, but have 
used assumptions about capital-output ratios to derive the levels that are 
presented in the table. By this approach the estimated capital stock is more 
or less equal in mining, manufacturing and private services. We note that the 
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marginal productivity of capital that we obtain via this procedure varies a lot 
between sectors. The large differences between the sectors in marginal prod-
uct of capital would suggest that the capital market is not very efficient in 
allocating investment resources among sectors, but it also reflects the low 
precision in our capital stock estimates. We should therefore not try to read 
too much into these estimates. The investment relations of the model are 
calibrated on the initial year so that the investment outcome is equal to 
actual investment in that year. It is the changes in the levels of marginal 
products in the subsequent period that leads to changes in investment allo-
cation.  

Since the country has to pay a large debt service it has to run a balance of 
trade surplus. In the first period we set taxation to a level that balances the 
budget (the country has had a cash budget forcing it to balance the budget). 
We further note that unskilled employment dominates skilled employment 
at about three to one, while skilled wages are on average double unskilled 
wages in the base period. 

We do a comparative static experiment with the model keeping govern-
ment demand constant, which means that GDP grows by 4.4 per cent. There 
are otherwise no dramatic changes in the structure of the economy. The 
share of GDP going to private consumption increases somewhat at the 
expense of public demand, since the latter is kept constant in absolute terms. 
Savings measured as investment plus the balance of trade remain constant at 
14.4 per cent. The balance of trade surplus declines slightly, since we keep it 
constant in absolute terms, while GDP grows.  
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Table 6.1: The Base Run 

PERIOD 1 

 Agric Mining Food Manuf Constr Private 
service 

Public 
service 

 Total 

Production 976 2578 550 6583 81 6750 85 18373
Consumption 641 0 428 1264 0 4096 5 6486
Public demand 107 0 71 888 18 89 604 1777
Invest demand 16 0 0 801 237 0 1054
Export 59 2597 28 108 0 24 2816
Import 247 130 91 1559 333 113 2473
Invest by sector 81 264 43 329 23 222 92 1054

Market price 0.963 1.005 0.976 0.985 0.995 0.991 0.93  

Producer price 0.953 0.974 0.972 0.982 0.972 0.99 0.93  
Capital stock 524 5021 533 6281 139 4774 89  
MP of capital 0.323 0.328 0.069 0.036 0.036 0.427 0.21  

Real GDP 9661     

Balance of trade 344     

Skilled wage 0.993 Unskilled 
wage 

0.495   

Skilled empl 2527 Unskilled empl 6448   

Wage income 5699      

PERIOD  2 

 Agric Mining Food Manuf Constr Private 
service 

Public 
service 

  Total 

Production 1038 2648 581 6889 86 7094 86 19205 
Consumption 687 0 455 1336 0 4317 62 6857 
Public demand 107 0 71 888 18 89 604 1777 
Invest demand 15 0 0 843 249 0 1107 
Export 61 2669 29 109 0 24 2892 
Import 252 135 93 1601 348 119 2548 
Invest by sector 77 276 45 357 21 244 8 1107 

Market price 0.933 1.009 0.953 0.97 0.991 0.979 0.88  

Producer price 0.915 0.948 0.945 0.963 0.953 0.978 0.88  
Capital stock 579 5034 549 6296 155 4758 94  
MP of capital 0.289 0.325 0.068 0.037 0.031 0.443 0.18  

Real GDP 10087       

Balance of trade 344       

Skilled wage 0.986 Unskilled 
wage 

0.49     

Skilled empl 2590 Unskilled empl 6609     

Wage income 5791      
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6.3. Foreign Loans to the Private Sector plus Amortisation 

This is our first policy simulation. In period 1 we introduce a foreign loan to 
the non-governmental part of the economy of 200, that is about 2 per cent of 
GDP, and assume that this is paid back with 10 per cent interest in period 2. 
This means that we relax the balance of trade constraint by 200 in period 1, 
while we tighten it by 220 in period 2. We assume that government demand 
is exogenously determined and that it remains unchanged in this experi-
ment. 

We note that there was a tiny decline in real GDP growth in period 1. 
Investments increase by about one per cent, which means that we build up 
the capital stock. This has no effect on production capacity in period 1. 
However, we have an immediate welfare improvement by an increase in 
consumption by as much as 2.9 per cent. Investments increase primarily in 
the sectors associated with private demand, while they decrease in the ex-
porting mining sector. We note that the (nominal) marginal product of capi-
tal increases less in mining than in the other sectors, and in real terms it actu-
ally declines. The investment response in the model depends on the com-
bined effect of changes in available savings and marginal products of capital. 
In our model formulation there is no presumption that foreign inflows dis-
proportionately go to investment, but this could of course be introduced.  

By the relaxation of the foreign exchange constraint we do get a sort of 
Dutch Disease effect. Prices increase by about 5%, and exports fall by 3.4% 
and imports increase by 4.2 %. The balance of trade thus deteriorates.  

In period 2 the country has to repay its debt with a 10% interest. There is 
then a small increase in GDP. The increase in output has been made possible 
by the extra capital that was accumulated in period 1. The tighter external 
constraint reverses the terms of trade effect and exports increase by 0.3% 
relative to the base solution and even more, of course, relative to period 1. 
Imports go down slightly relative to the base solution but very much relative 
to the first period. Relative to period one there has thus been a strong turn 
around in the external account. Private consumption and investment are 
virtually unchanged (-0.2%), while savings increase by 1.2%. Prices decline 
somewhat, except in mining where there is a slight price increase. 

Generally, this experiment shows that a foreign loan, which relaxes the 
foreign exchange constraint, increases consumption more than investment in 
the short term if its allocation is left to the market. We could say that this 
experiment simulates the effect of a relaxation of the country’s debt service 
obligations. It is thus obvious that heavy debt service has a cost in the short 
term in the form of lower consumption, and that it also has a cost in terms of 
lower investments and thus lower growth and lower future consumption.  
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Table 6.2. Foreign Loans to the Private Sector plus Amortisation 

with Interest (% Change Relative to Base Run) 

PERIOD  1 

 Agric Mining Food Manufa
c 

Constr Private 
service 

Public 
service 

Total 

Production 0.61 -3.41 1.45 -0.61 -1.23 1.47 0.35 -0.07 
Consumption 4.06  3.74 4.27  2.22 3.51 2.91 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 6.25   1.00 0.42   0.95 
Export -6.78 -3.43 0.00 -2.78  0.00  -3.41 
Import 6.88 -2.31 7.69 4.81 0.90 3.54  4.16 
Invest by sector 3.70 -3.03 4.65 0.61 0.00 4.50 3.26 1.14 

Market price 4.67 -0.60 5.02 4.37 0.80 6.96 6.71  
Producer price 6.09 3.49 5.97 5.40 4.32 7.17 6.71  
Capital stock 0.00 0.00 0.00 0.00 0.00 0.00 0.00  
MP of capital 7.74 1.22 8.70 5.56 2.78 9.37 7.58  

Real GDP -0.02       

Balance of trade -58.14       

Skilled wage 6.95 Unskilled wage 6.46     

Skilled empl 0 Unskilled empl 0     

Wage income 6.74      

PERIOD  2 

 Agric Mining Food Manufa
c 

Constr Private 
service 

Public 
service 

Total 

Production 0.00 0.30 -0.17 0.09 0.00 -0.06 0.00 0.05 
Consumption -0.29  -0.22 -0.37  -0.12 0.00 -0.19 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 0.00   -0.24 0.00   -0.18 
Export 1.64 0.30 0.00 0.00  0.00  0.31 
Import -0.79 0.74 0.00 -0.50 -0.29 -0.84  -0.43 
Invest by sector 0.00 0.36 -2.22 0.00 0.00 -0.41 0.00 -0.09 

Market price -0.54 0.10 -0.63 -0.52 -0.10 -0.82 -0.79  
Producer price -0.66 -0.32 -0.74 -0.62 -0.52 -0.72 -0.79  
Capital stock 0.52 -0.16 0.36 0.05 0.00 0.19 0.21  
MP of capital -1.04 0.00 -1.47 0.00 -3.23 -1.13 -1.59  

Real GDP 0.05       

Balance of trade 5.81       
Skilled wage -0.71 Unskilled wage -0.82     
Skilled empl 0 Unskilled empl 0     

Wage income -0.69      
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6.4. Foreign Aid to the Public Sector 

In this run we provide foreign support to the public sector. This means that 
the public sector can spend 200 more, and that the external balance can be 
reduced by 200 in both periods. 

In period 1 real GDP is virtually unchanged. By the inflow of foreign aid 
the public sector is able to increase its demand by as much as 11%. Private 
consumption declines, while there is a small increase of 0.3% in investment. 
The major investment increase takes place in public services, where it 
increases by 15%. Investment in the export oriented mining sector decreases 
by 4.6%, again via Dutch Disease type of effects. Prices increase by some 5%, 
and since the foreign prices are set to 1 this implies a real appreciation. This 
reduces exports and increases imports significantly. In the end the various 
effects cancel out and there is no positive growth effect from the foreign aid 
inflow. The inflow continues in period 2, where the impact is essentially the 
same as in period 1. 

The main result of this experiment is thus a very significant increase in 
public demand, both for consumption and investment. There is also an 
indirect stimulus to domestically oriented  private investment, particularly 
in period 2, while there is a bias against exportables. There is thus no growth 
effect, while the economy adjusts to its now more favourable external posi-
tion. This type of adjustment to an external transfer is of course appropriate 
if the inflow can be regarded as a permanent one. Then the economy should 
adjust in this fashion. However, if it is the case, which seems more likely, 
that the inflows may decline in the longer term, there is a risk of adjusting 
out of exportables production, and the government might think about ways 
of compensating the exportables producers for the negative relative price 
shifts (see Andersson et al, 1994 for a discussion of possible options). 
Typically one would like to regard foreign aid as a boost to domestic pro-
duction, and that growth in the longer term would make it possible to 
reduce aid dependence. This experiment illustrates the difficulties in bring-
ing such a change about in an economy with exports that are sensitive to 
domestic price and cost increases. Aid may lock in a country in external 
dependence. 
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Table 6.3: Foreign Aid to the Public Sector (% change relative to 

the base solution) 

PERIOD 1 

 Agric Mining Food Manuf Constr Private 
service 

Public 
service 

Total 

Production -0.10 -3.30 0.55 0.18 -1.23 -0.18 7.72 -0.10 
Consumption 0.62  0.47 0.79  -0.42 -3.51 -0.05 
Public demand 11.21  11.27 11.26 11.11 11.24 11.26 11.25 
Invest demand 0.00   0.50 0.00   0.38 
Export -5.08 -3.31 0.00 -2.78  0.00  -3.27 
Import 5.67 -2.31 6.59 5.45 0.60 1.77  4.29 
Invest by sector 0.00 -4.55 0.00 0.61 -4.35 0.00 15.22 0.28 

Market price 4.47 -0.60 4.71 4.16 0.70 5.85 9.80  
Producer price 5.77 3.39 5.56 5.19 4.12 6.06 9.80  
Capital stock 0.00 0.00 0.00 0.00 0.00 0.00 0.00  
MP of capital 6.50 1.22 7.25 8.33 2.78 6.32 21.80  

Real GDP 0.01       

Balance of trade -
58.14 

      

Skilled wage 6.85 Unskilled wage 6.26     

Skilled empl 0 Unskilled empl 0     

Wage income       

PERIOD  2 

 Agric Mining Food Manufa
c 

Constr Private 
service 

Public 
service 

Total 

Production 0.00 -3.21 0.69 0.28 -1.16 -0.13 7.71 -0.03 
Consumption 0.58  0.44 0.82  -0.37 -1.61 0.00 
Public demand 11.21  11.27 11.26 11.11 11.24 11.26 11.25 
Invest demand 6.67   0.71 0.00   0.63 
Export -4.92 -3.22 -3.45 -2.75  0.00  -3.22 
Import 5.95 -1.48 6.45 5.25 0.57 0.84  4.16 
Invest by sector 1.30 -3.62 0.00 1.12 0.00 0.41 12.64 0.63 

Market price 4.18 -0.50 4.41 3.92 0.71 5.52 8.79  
Producer price 5.46 3.27 5.29 4.88 3.78 5.73 8.79  
Capital stock 0.00 -0.24 0.18 0.03 0.00 0.00 1.37  
MP of capital 6.23 1.23 7.35 8.11 3.23 6.09 17.99  

Real GDP 0.05       

Balance of trade -
58.14 

      

Skilled wage 6.49 Unskilled wage 5.92     

Skilled empl 0 Unskilled empl 0     

Wage income 6.20      
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6.5. Investment Aid to Agriculture 

In this experiment we provide resources to increase the capital stock in agri-
culture by 200 in period 1. In the model we treat this as if it were a gift of 
physical resources from abroad, which means that we do not need to adjust 
the external balance. (Alternatively we could of course have provided a gift 
of financial resources of 200 coupled with an identical increase in imports of 
investment goods.) This can be regarded as an external grant in the form of 
project aid. The same experiment is then repeated in the two subsequent 
sections for manufacturing and mining. 

Since the capital stock in agriculture is relatively small this represents a 
major injection of money into the sector, almost a 40 per cent increase in the 
capital stock in period 1. This inflow finances investment over and above the 
regular investments, that would have been undertaken anyway. This is a one 
period injection, but the increased stock of capital, of course, lasts into the 
second period. 

In period 1 production and GDP increase by 0.6 per cent extra due to the 
increase in the capital stock of the economy. The largest increase is in 
agriculture, which increases by 3.9 per cent. Investments, apart from the 
extra investment in agriculture due to the gift, decrease by about 1 per cent 
and both exports and imports increase slightly. Agricultural prices decrease 
by 4.7 per cent, while other prices remain more or less unchanged. This 
shows that agriculture loses some of the initial gain to the rest of the 
economy in terms of a deterioration in its terms of trade. This is a typical 
result in a situation where export demand elasticities for agriculture are not 
infinite, and this is obviously not the case here where an Armington 
specification is used. This is a realistic assumption in the case of Zambia.  

The effects in period 2 are very similar, so there are no interesting 
dynamic effects in this experiment. Real GDP is also higher in period 2 due 
to the fact that most of the increase in the capital stock remains. 
Consumption remains higher, while the decline in investment demand is 
smaller but still there. In this period investment outside agriculture recovers 
somewhat. Investments in agriculture decrease, which is natural after the 
investment shock of period 1, which drove down the marginal product of 
capital in the sector very much.   
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Table 6.4: Investment Aid to Agriculture 

PERIOD  1 

 Agric Mining Food Manuf Constr Private 
service 

Public 
service 

Total 

Production 3.89 -0.04 1.45 0.46 0.00 0.56 0.12 0.62 
Consumption 4.84  1.64 0.95  0.59 1.75 1.16 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand -37.50   -0.50 -0.84   -1.14 
Export 5.08 -0.04 3.57 0.00  0.00  0.11 
Import -2.43 0.00 0.00 0.45 -0.30 0.88  0.04 
Invest by sector -35.80 0.76 2.33 2.13 0.00 2.25 2.17 -1.14 

Market price -4.67 -0.10 -0.82 0.00 0.00 0.40 0.21  
Producer price -5.77 0.00 -0.93 0.00 0.10 0.51 0.21  
Capital stock 38.17 0.00 0.00 0.00 0.00 0.00 0.00  
MP of capital -37.15 0.00 2.90 2.78 0.00 1.17 0.95  

Real GDP 0.65       

Balance of trade 0.00       

Skilled wage 0.50 Unskilled wage -0.20     

Skilled empl 0 Unskilled empl 0     

Wage income 0.12      

PERIOD  2 

 Agric Mining Food Manuf Constr Private 
service 

Public 
service 

Total 

Production 3.08 0.00 1.20 0.38 -1.16 0.47 0.23 0.52 
Consumption 3.64  1.32 0.75  0.51 1.61 0.93 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand -

26.67 
  -0.36 -0.40   -0.72 

Export 4.92 0.00 0.00 0.00  0.00  0.10 
Import -1.59 0.74 1.08 0.37 -0.29 0.00  0.12 
Invest by sector -

28.57 
0.72 2.22 1.40 0.00 1.64 1.15 -0.81 

Market price -3.64 0.00 -0.63 0.00 0.00 0.31 0.11  
Producer price -4.48 0.00 -0.74 0.00 0.00 0.41 0.11  
Capital stock 27.81 0.04 0.36 0.11 0.65 0.11 0.11  
MP of capital -

29.76 
0.00 1.47 0.00 -3.23 0.68 0.00  

Real GDP 0.53       

Balance of trade 0.00       

Skilled wage 0.41 Unskilled wage -0.20     

Skilled empl 0 Unskilled empl 0     

Wage income 0.10      

 



  

  97 

6.6. Investment Aid to Manufacturing 

In this experiment we increase the capital stock in manufacturing by 200 in 
period 1, again simulating the impact of foreign investment support to a 
sector.  

In period 1 production increases by 0.4% and real GDP by 0.3%. We note 
that the stimulus to output in manufacturing also leads to expansion in other 
sectors, notably agriculture, via indirect effects. Private consumption 
increases by 0.5%, which is considerably less than in the case of an injection 
into agriculture. This reflects the fact that the marginal product of capital is 
much higher in agriculture than in manufacturing according to our base 
solution. Total investments other than the extra injection decrease by 0.2%. 
Investments in manufacturing apart from the extra investment decrease 
significantly, while there is a crowding out of investment in the other sectors. 
The overall deterioration is smaller than the one in the previous experiment. 
We cannot identify the exact causes of this, but savings disposable for 
investment increase more in this case than in the previous one. Imports and 
exports are essentially unchanged. The price in manufacturing decreases by 
a tiny 0.3%, which shows that in contrast to agriculture the gains do not spill 
over to the rest of the economy to the same extent in the form of terms of 
trade losses.  

Again in period 2  the effects of the first period remain. Compared to the 
impact in the agriculture investment case, the impact on the economy is 
more muted with a smaller increase of consumption and a smaller deteriora-
tion in investment. Like before, the investment demand in the sector that has 
received the injection is lower than in the base case, since the sector now has 
a larger capital stock and thus a lower marginal product to capital. Real GDP 
in this experiment increases less than in the agriculture investment case. 
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Table 6.5: Investment Aid to Manufacturing 

PERIOD  1 

 Agric Mining Food Manuf Constr Private 
service 

Public 
service 

Total 

Production 0.41 0.04 0.36 0.38 0.00 0.36 0.00 0.30 
Consumption 0.47  0.47 0.79  0.39 0.00 0.48 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 6.25   -0.37 0.00   -0.19 
Export 0.00 0.04 0.00 0.00  0.00  0.04 
Import 0.40 0.00 0.00 -0.06 0.00 0.88  0.04 
Invest by sector 2.47 0.76 0.00 -3.95 0.00 1.80 1.09 -0.38 

Market price 0.00 0.00 0.00 -0.30 -0.10 0.10 0.00  
Producer price 0.10 0.00 0.00 -0.51 -0.21 0.20 0.00  
Capital stock 0.00 0.00 0.00 3.18 0.00 0.00 0.00  
MP of capital 0.93 0.00 0.00 -2.78 0.00 0.70 0.47  

Real GDP 0.30       

Balance of trade 0.00       

Skilled wage 0.00 Unskilled wage 0.00     

Skilled empl 0 Unskilled empl 0     

Wage income 0.02      

PERIOD  2 

 Agric Mining Food Manuf Constr Privat
e 

servic
e 

Public 
servic

e 

Total 

Production 0.39 0.04 0.34 0.33 0.00 0.35 0.12 0.29 
Consumption 0.44  0.44 0.75  0.39 1.61 0.48 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 6.67   -0.47 0.00   -0.27 
Export 0.00 0.04 0.00 0.00  0.00  0.03 
Import 0.40 0.74 1.08 -0.06 0.00 0.00  0.08 
Invest by sector 1.30 1.09 0.00 -3.36 0.00 1.64 1.15 -0.27 

Market price 0.00 0.00 0.00 -0.31 -0.10 0.10 0.00  
Producer price 0.00 -0.11 0.00 -0.42 -0.31 0.20 0.00  
Capital stock 0.35 0.04 0.18 2.81 0.65 0.06 0.11  
MP of capital 0.35 0.00 0.00 -2.70 -3.23 0.45 0.00  

Real GDP 0.28       

Balance of trade 0.00 Gov. income 0.17     

Skilled wage 0.00 Unskilled 
wage 

0.00     

Skilled empl 0 Unskilled empl 0     

Wage income 0.05      
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6.7. Investment Aid to Mining 

In this experiment we increase the capital stock in the mining industry by 
200 in period 1, that is simulate the impact of foreign investment aid to the 
sector. In period 1 overall production increases by 0.2% and GDP by 0.3%. 
Private consumption increases by 0.4%, while investments increase by 0.5%. 
Investment demand fares better here than in the other cases. Exports 
increase by 0.8% and imports by 0.9%. The price of mining products is 
essentially unchanged, while the other prices increase by about 1 per cent. 
Here we note that the benefits are not lost to other sectors to the same extent 
as in the previous two cases. The elasticity of demand for mining products is 
high, since they are essentially all sold on the export market at more or less 
given world market prices. It is rather the secondary effects on the rest of the 
economy due to increased demand that creates some inflation.  

Again, not much more happens in period 2. Real GDP growth increases 
by as much as in the previous case. 
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Table 6.6: Investment Aid to Mining 

PERIOD  1 

 Agric Mining Food Manufa
c 

Constr Private 
service 

Public 
service 

Total 

Production 0.10 0.89 0.00 0.06 0.00 0.19 0.00 0.22 
Consumption 0.62  0.47 0.55  0.24 0.00 0.35 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 6.25   0.50 0.00   0.47 
Export -1.69 0.92 0.00 -0.93  0.00  0.78 
Import 1.21 0.00 1.10 1.03 0.30 0.88  0.89 
Invest by sector 2.47 -3.03 0.00 1.52 0.00 1.80 2.17 .47 

Market price 0.83 0.10 0.92 0.81 0.10 1.21 1.17  
Producer price 1.15 -0.92 1.03 0.92 0.82 1.31 1.17  
Capital stock 0.00 3.98 0.00 0.00 0.00 0.00 0.00  
MP of capital 1.24 -3.35 1.45 2.78 0.00 1.41 1.42  

Real GDP 0.28       

Balance of trade 0.00       

Skilled wage 1.21 Unskilled wage 1.01     

Skilled empl 0 Unskilled empl 0     

Wage income 1.19      

PERIOD  2 

 Agric Mining Food Manufa
c 

Constr Private 
service 

Public 
service 

Total 

Production 0.10 0.87 0.17 0.07 -1.16 0.23 0.12 0.24 
Consumption 0.44  0.44 0.52  0.25 1.61 0.35 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 6.67   0.47 0.00   0.45 
Export 0.00 0.82 0.00 0.00  0.00  0.76 
Import 1.19 0.74 2.15 0.94 0.00 0.00  0.82 
Invest by sector 1.30 -2.54 0.00 1.40 0.00 1.64 1.15 0.36 

Market price 0.64 0.20 0.73 0.72 0.10 1.02 1.01  

Producer price 0.98 -0.84 0.85 0.83 0.63 1.12 1.01  
Capital stock 0.35 3.62 0.18 0.08 0.65 0.08 0.11  
MP of capital 1.04 -3.08 1.47 2.70 0.00 1.35 0.53  

Real GDP 0.28       

Balance of trade 0.00       

Skilled wage 1.12 Unskilled wage 1.02     

Skilled empl 0 Unskilled empl 0     

Wage income 1.09       
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6.8. Price Boom in Mining 

In this experiment we assume that there is a copper boom. We simulate this 
by letting the world market prices for the mining industry increase by 50%. 
In period 1 gross production increases by 0.6%, while real GDP actually 
decreases by 0.7%. This is the archetypical Dutch Disease case with a 2% 
decrease in export quantities and an increase in imports by 47%. In spite of 
reduced real output, the country can increase resource usage due to its 
increased ability to finance the balance of trade deficit. Private consumption 
increases by 2.4% and in investments there is a tremendous boom with a 
101% increase. Notably it is the construction sector that is expanding the 
fastest due to its inter-linkages with investment demand in all sectors. Prices 
increase by about 40%. We note that the real marginal product of capital is 
affected very differently across sectors, and that it is this that drives the allo-
cation of investment resources among sectors. The return on investment in 
construction grows most followed by that in manufacturing. The impact on 
mining is muted by the all round increase in prices. 

The effects essentially remain in period 2. It is noteworthy that private 
consumption increases as much as 6.4 per cent in spite of a more modest 
GDP increase of 1.4 per cent. This is, of course, due to the fact that the coun-
try can finance a significant  resource transfer from abroad due to the terms 
of trade improvement. Again this may be a risky adjustment if the boom 
peters out, which they typically tend to do. The economy may then find it 
difficult to adjust back to a situation where its exports can finance sufficient 
imports.  
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Table 6.7: Price Boom in Mining 

PERIOD 1 

 Agric Mining Food Manuf Constr Private 
service 

Public 
service 

Total 

Production -5.64 -0.62 -3.27 3.28 37.04 -0.55 -0.47 0.63 
Consumption 8.58  6.78 9.02  -0.98 -3.51 2.41 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 81.25   101.75 100.84   101.23 
Export -32.20 -0.58 -17.86 -16.67  -12.50  -2.13 
Import 42.11 1.54 42.86 50.87 63.06 13.27  47.03 
Invest by sector 77.78 97.35 81.40 107.60 265.22 94.14 94.57 101.14 

Market price 34.58 49.75 37.50 33.81 6.93 51.46 56.44  
Producer price 48.37 50.82 47.12 45.52 41.46 52.63 56.44  
Capital stock 0.00 0.00 0.00 0.00 0.00 0.00 0.00  
MP of capital 44.58 57.32 49.28 69.44 197.22 57.61 58.29  

Real GDP -0.70       

Balance of trade 0.00       

Skilled wage 59.72 Unskilled 
wage 

58.38     

Skilled empl 0 Unskilled empl 0     

Wage income 59.01      

PERIOD  2 

 Agric Minin
g 

Food Manuf
ac 

Constr Privat
e 

servic
e 

Public 
servic

e 

Total 

Production -2.50 0.72 -0.17 4.44 36.05 2.48 0.58 2.16 
Consumption 13.39  10.99 13.47  2.64 3.23 6.39 
Public demand 0.00  0.00 0.00 0.00 0.00 0.00 0.00 
Invest demand 73.33   95.37 95.18   95.03 
Export -32.79 0.75 -17.24 -17.43  -12.50  -0.93 
Import 46.83 3.70 49.46 53.03 60.34 15.97  48.94 
Invest by sector 67.53 97.10 82.22 101.68 95.24 100.00 78.16 95.03 

Market price 34.41 50.25 38.09 34.23 6.26 52.30 53.33  
Producer price 47.65 48.84 47.62 46.00 36.83 53.37 53.33  
Capital stock 10.88 5.11 6.56 5.62 40.00 4.39 9.09  
MP of capital 30.80 51.38 44.12 59.46 54.84 57.11 39.15  

Real GDP 1.42       

Balance of trade 0.00       

Skilled wage 62.58 Unskilled 
wage 

61.02     

Skilled empl 0 Unskilled empl 0     

Wage income 61.75      
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6.9. A Sensitivity Test Using the Structuralist Model 

The base run of the structuralist model corresponds to the base run of the 
previous model. For the structuralist model we have done a combined test of 
two policy measures. The balance of trade has been decreased by 200, and 
public demand has increased by the same amount. Together with this we 
have increased capacity in the manufacturing sector by 2.1 per cent. The 
latter is interpreted as aid in the form of investment goods. In total the aid 
injection is larger than in any one of the aid experiments with the neo-classi-
cal model. 

Public demand is increased by 5.5 per cent as the result of the policy, 
which is less than in the experiment above with public sector aid. In this 
setting the demand spills over more to private demand and thus leads to 
higher production of private services. We do not get the same type of 
crowding out effect in this model. Private consumption increases by 1.5 per 
cent. Total production decreases by less than half a per cent. There is an 
increase in prices of slightly more than one per cent, and there is also an 
increase in nominal wages. This is due to the lowering of the balance of trade 
constraint, which yields higher imports and lower exports. As a result there 
is also an increase in profits, which thus leads to in increase in total invest-
ments by 2 per cent. This model thus somewhat contradicts the previous 
model in that the policy measures lead to more of an increase in investment 
and an increase in private consumption. This model simulates more short-
term impacts of a demand stimulus.  

The neo-classical and the structuralist models are similar in important 
ways concerning investment behaviour. Profits determine investments in the 
second model and marginal productivity of capital (MPC) and savings 
determine investments in the first one. The product of savings and MPC 
should be strongly correlated to profits, which thus implies that investment 
behaviour is similar in the models.  

Furthermore, in both models there are strong links between production 
on the one hand and capacity or capital on the other. This is due to the fact 
that both models are equilibrium models, in which supply is represented by 
capacity (or capital) and demand is set equal to production.  

One major difference between the two models is that in the neo-classical 
model there is substitution between (two types of) labour and capital and in 
the structuralist model, there is no substitution at all. One can thus regard 
the structuralist model as a short run model and the neo-classical model as a 
long run model with respect to substitution. This motivates the use of both 
models and it also partly explains the differences in the results of the models. 
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For instance, an exogenous increase in capital in the neo-classical model 
reduces the marginal product of capital, reduces investments and gives an 
increase in consumption. To keep prices on a fairly constant average level, 
because of the balance of trade constraint, wages are increased. 

With a corresponding exogenous increase in capacity in the structuralist 
model, constant average prices keep wages and profits on a fairly constant 
level and investments are also fairly constant. Private consumption is 
increased due to increased productive capacity. 

Table 6.8: Results of Simulation Using Structuralist Model 

 Agric Minin
g 

Food Manuf Constr Private 
service 

Public 
servic

e 

Total 

Production 950 2239 528 6135 329 6647 849 17672 
Old capacity 547 1503 311 3832 46 3844 503 10088 
Consumption 643 0 411 1193 0 4073 56 6376 
Puplic demand 107 0 71 888 18 89 604 1777 
Investment 
demand 

35 307 38 404 74 369 61 1288 

Export 59 2252 28 102 0 24 0 2465 
Import 240 124 91 1542 9 115 0 2121 
Prices 0.957 1.123 1.034 1.090 4.418 1.006 0.907  
Skilled wage 0.984        
Unskilled wage 0.492        
Bal. of trade 344        

6.10. A Comparison of Policy Impacts 

It seems to us that the main model functions fairly well. It reacts in a reason-
able manner to changes in parameters, and the results make sense. Although 
we had some data problems in the implementation of the model, we do 
believe that the results are credible. In this concluding section we will sum-
marise some of the most pertinent results of our policy experiments.  

The main emphasis in this study is on the impact of foreign resources on 
growth in Zambia. We have considered aid in the forms of grants as well as 
loans, going to the private sector, the public sector or specific production 
sectors. These experiments can also be interpreted to reflect the impact of 
debt relief. We also consider the impact on the economy of a terms of trade 
improvement, which in turn relaxes the foreign exchange constraint. 

We first note that foreign resources going to the private sector have a 
much bigger impact on consumption, than similar resources going to the 
public sector. The latter, of course, primarily leads to increased government 
expenditures. We note also that aid to the private sector is invested to a 
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higher extent, which means that growth increases and that also consumption 
may increase more in the longer term. There is also a different allocation of 
the investment increase in the two cases. In the private sector aid case there 
is a greater expansion in the private sector, which one would generally 
believe to be better for growth than public sector investment. One should 
note, however, that there are impacts of, for example, government activities 
that we have not been able to model. Infrastructure is important for private 
sector growth, but here there is no impact of government activities via that 
route. One should therefore be careful in distinguishing between different 
types of government investment, when discussing its growth impact. The 
kind of results we get would also be obtained via a relaxation of debt service 
obligations, since that would also relax the foreign exchange constraint. 

We note that the inflow of foreign resources makes it possible to increase 
domestic expenditures relative to production. In the market this is mediated 
via domestic price increases relative to the world market prices, which 
means that we get a Dutch Disease effect. Exports fall while imports 
increase. This may be problematic in the longer term, if the ambition is to 
reduce aid dependence and to finance imports via the country’s own 
exports. This type of effect is much more limited if resources are channelled 
into investment in productive sectors. 

By channelling resources into investments in productive sectors we do 
get a much stronger growth effect and the consumption levels achieved in 
the second period are also higher. This therefore seems to be a desirable 
strategy. This is also something that aid donors have tended to prefer over 
the years, but in many instances the investments have not worked out very 
well. In Chapter 3 we discussed various reasons as to why this might be the 
case. One reason might be the lack of an appropriate macroeconomic or insti-
tutional framework for the investment activities. It may also be that there are 
incentive problems or control problems that make this type of investment 
underperform. This we cannot simulate with the help of this model, where 
all investments are treated symmetrically. It is clear anyway that the way 
foreign aid is channelled into the economy is very important for its effects, 
while in the model we just have assumed that this problem does not exist. 

In the final experiment we simulate the effect of a dramatic terms of 
trade improvement, and this shows very clearly how sensitive this type of 
economy is to changes in the external environment. A copper price boom 
would have dramatic effects on investments throughout the economy, not 
only in mining. There would also be a consumption boom of significant pro-
portions. The experiment shows how negative the copper bust has been for 
the country since the glorious sixties. Copper price increases are impossible 
to engineer via policy changes, however, so the policy dimension here is 
rather how to handle the swings when they occur. As it has turned out, there 
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are also considerable problems in handling good shocks. Again we assume 
that the investments will be as wise and sensible as in ordinary times, but 
experience tells us that they may be rather wasteful. We here again have a 
dramatic Dutch Disease effect, which may be problematic for the country in 
the longer term. New manufacturing exporters may for example be squeezed 
out of the market. If one believes that there is significant learning by doing in 
relation to particularly those activities this may be bad for long-term growth.  
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Appendix 6A: Comparisons across Experiments 

Table A6.1: Expenditure shares of GDP (%) 

 Base Private 
sector 
loan 

Public 
sector 

aid 

Investmen
t aid to 

agricultur
e 

Investment 
aid to 

manufactur
e 

Investmen
t aid to 
mining 

Price 
boom 

Period 1        

Consumptio
n 

67.1 69.1 67.1 67.5 67.3 67.2 69.2 

Government 18.4 18.4 20.5 18.3 18.3 18.9 18.5 
Investment 10.9 11.0 10.9 10.7 10.9 10.9 22.1 
Export 29.2 28.2 28.2 29.0 29.1 29.3 28.7 
Import 25.6 26.7 26.8 25.4 25.5 25.8 37.9 

Period 2 
       

Consumption 68.0 67.8 67.9 68.3 68.1 68.0 71.3 
Government 17.6 17.6 19.6 17.5 17.6 17.6 17.4 
Investment 10.9 11.0 11.0 10.8 10.9 11.5 21.1 
Export 28.8 28.8 27.7 28.6 28.6 28.8 28.0 
Import 25.3 26.3 26.3 25.2 25.2 25.4 37.1 

Table A6.2: Percentage changes relative to base run (%) 

 Private 
sector 
loan 

Public 
sector 

aid 

Investment 
aid to 
agric. 

Investmen
t aid to 

manufact. 

Investmen
t aid to 
mining 

Price 
boom 

Period 1       

Consumption 2.91 -0.05 1.16 0.48 0.35 2.41 
Government 0.00 11.25 0.00 0.00 0.00 0.00 
Investment 0.95 0.38 -1.14 -0.19 0.47 101.23 
Export -3.41 -3.27 0.11 0.04 0.78 -2.13 
Import 4.16 4.29 0.04 0.04 0.89 47.03 
GDP -0.02 0.01 0.65 0.30 0.28 -0.70 

Period 2 
      

Consumption -0.19 0.00 0.93 0.48 0.35 6.39 
Government 0.00 11.25 0.00 0.00 0.00 0.00 
Investment -0.18 0.63 -0.72 -0.27 0.45 95.03 
Export 0.31 -3.22 0.10 0.03 0.76 -0.93 
Import -0.43 4.16 0.12 0.08 0.82 48.94 
GDP 0.05 0.05 0.53 0.28 0.28 1.42 
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Table A6.3: Sectoral allocation of investment  (%) 

 Base 
run 

Private 
sector 
loan 

Public 
sector 
aid 

Investm
ent aid 
to 
agricu 

Investm
ent aid 
to 
manufa
ct 

Investme
nt aid to 
mining 

Price 
boom 

Period 1        

Agriculture 7.7 7.9 7.7 5.0 7.9 7.8 6.8 
Mining 25.0 24.0 23.8 25.3 25.3 24.2 24.6 
Food 4.1 4.2 4.1 4.2 4.1 4.1 3.7 
Manufacturing 31.2 31.1 31.3 31.9 30.1 31.5 32.2 
Construction 2.2 2.2 2.1 2.2 2.2 2.2 4.0 
Private 
services 

21.1 21.8 21.0 21.6 21.5 21.3 20.3 

Public services 8.7 8.9 10.0 8.9 8.9 8.9 8.4 

Period 2 
       

Agriculture 7.0 7.0 7.0 5.0 7.1 7.0 6.0 
Mining 24.9 25.0 23.9 25.3 25.3 24.2 25.2 
Food 4.1 4.0 4.4 4.2 4.1 4.1 3.8 
Manufacturing 32.2 32.3 32.4 33.0 31.3 32.6 33.3 
Construction 1.9 1.9 1.9 1.9 1.9 1.9 1.9 
Private 
services 

22.0 22.0 22.0 22.4 22.5 22.9 22.6 

Public services 7.9 7.9 8.6 8.0 8.0 7.9 7.2 
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7. Summary 

Zambia is highly dependent on copper exports for incomes, employment, 
and foreign exchange earnings. This reliance on one export makes the 
country very vulnerable to fluctuations in its price. From independence in 
1964 until the mid-1970s Zambia had reasonable growth, largely depending 
on good revenue from copper exports due to exceptionally high copper 
prices. Zambia was at that time one of the wealthiest countries in Sub-
Saharan Africa. This was to change, though. The first oil crisis and the subse-
quent economic recession in the industrialised countries affected copper 
prices dramatically. Export revenues fell, and per capita incomes started to 
decline. The government had a policy to diversify exports, but the policy 
actually pursued was of the standard inward-oriented type, which created 
few firms that were competitive in the export market. Policy was also 
heavily biased against agriculture, which otherwise could have been a 
candidate for export production. The production structure that was built up 
became highly dependent on imports of intermediates and capital goods, 
and this meant that the decline in export revenues following from the fall in 
copper prices was doubly serious.  

But it was not only the price of copper that fell. Production also started to 
decline, from a peak of 695,000 tonnes in 1976, to a mere 308,000 tonnes in 
1995. The easily worked deposits of ore started to become depleted, which 
meant that costs of production started to increase. In spite of this decline of 
the copper industry, it remained the mainstay of the economy and at centre-
stage politically. Zambia has therefore remained one of the most dualistic 
economies in Africa, with a high degree of urbanisation coupled with very 
primitive peasant agriculture. Government support to the agricultural sector 
has mainly been focused on the large farmers along the line of rail. Since 
formal employment has stagnated, the rapidly increasing labour force has 
largely had to seek a livelihood in the informal sector. Thus both the rural 
and urban economy are divided into a modern formal sector and an informal 
or subsistence sector. The labour market is highly segmented. 

During the first decade of independence, with the exception of 1971 and 
1972, Zambia had a sound current account balance, but from 1975 it had 
large deficits. Since the government assumed that the fall in copper prices 
was a temporary blip, they chose to avoid serious adjustment measures, and 
instead borrowed money on the international financial markets. It is from 
this period onward that Zambia’s large debt was built up. This external 
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deficit was combined with an increasing domestic budget deficit, since the 
government no longer received copper revenues to the earlier extent. 
Domestic macroeconomic stability deteriorated, and inflationary pressure 
increased. 

From 1983 the government initiated some stabilisation and structural 
adjustment measures in collaboration with the IMF and the World Bank, but 
the government regularly backtracked and during some periods, tried its 
own brand of adjustment programme without the support of the IFIs. On the 
whole, the period from 1983 to 1991 was characterised by poor macro-
economic balance, with budget deficits ranging from 4 to 21 per cent of GDP, 
and money supply (M1) growth accelerating to about 75 per cent at the end 
of the period. Again, the current account consequences of their instability 
were significant. The final jump in the external deficit, in 1991, was concur-
rent with the national elections that finally swept Kaunda from power and 
brought in Chiluba and the MMD (the Movement for Multi-Party 
Democracy). The government expenditures in the run-up to the elections 
also had consequences for the external balance. Again, this row of deficits 
further added to the external debt, and debt service was now beginning to be 
a major government concern. Relative to GDP, Zambia was on its way to 
becoming one of the most indebted countries in the world. 

With the help of our CGE-model we have analysed the impact of various 
strategies with regard to external resource transfers. We have compared the 
impacts of foreign loans or grants to the private and the public sectors, and 
we have also simulated the impact of a turn-around of the country’s fortunes 
with regard to its external terms of trade. The impacts in our experiments 
can also be taken to reflect the consequences of a reduction in debt service. 

The results of the policy analysis show that the scope for growth is 
highly dependent on the tightness of the external resource constraint. Our 
major copper-price shock experiment showed that an improved external 
position may imply a dramatic improvement in growth. This can also be 
achieved by foreign aid, but here one needs to consider the ways in which 
the resources are transferred into the country. A considerable share of the 
aid that has been channelled into the economy has not been wisely used 
before. One also needs to consider ways to ensure that the incentives of aid 
are appropriate.  

Significant resource transfers have been shown to have a Dutch Disease 
effect, that leads to an appreciation of the exchange rate that makes it harder 
to export. This is problematic if aid is temporary, which it should be. If the 
effect is strong, the country may be locked into persistent aid-dependence. 
Therefore one should aim for strategies that minimise the Dutch Disease 
effect and that create potential for growth. Aid that goes to investment in 
productive activities seems to achieve this, although there is supplementary 
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information that shows that aid to many projects has functioned poorly. We 
therefore again come back to the need to devise good ways to channel 
resources into the country.  

Of course, many of the growth constraints are domestic in nature, and 
must be dealt with by other measures. We will not try to deal with those 
here. It seems clear, in any case, that a relaxation of the foreign exchange 
constraint will make it easier to also address the domestic policy problems. 
With the debt burden that Zambia carries, debt service tends to dominate the 
policy-making machinery. Therefore, ways out of this fix need to be sought. 
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