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E-mail: tlhalefj@mopipi.ub.bw 
 

Maduo Sebikiri  
Research Officer, Department of Agricultural Research, Ministry of Agriculture, Gaborone, Botswana 

 
Abstract: Higher prices of food items are adverse terms-of-trade shocks that expectedly have severe impact on 

the Botswana since it is a net importer of food. The short-run consequences of rising world prices are investigated in 
this paper using a computable general equilibrium (CGE) model that has been parameterised to Botswana database. 
The simulation results indicate that the current food-price shocks are stalling economic recovery, contributing to 
unemployment and loss in welfare. The loss in welfare is largest for rural households. The production and consump-
tion structure, agricultural sector supply response and exports supply responses emerge as important determinants of 
the size of the adjustment costs.  

 
INTRODUCTION 
Botswana has been witnessing unprecedentedly higher prices of food items since 2008. Recent 

data released by Central Statistics Office (2011) reveals that the food price index rose by 20% 
from 112.5 in 2007 to 135.5 in 2008, by 12 % in 2009 and by 5% in the 10 months of 2011. Bot-
swana Institute of Development Policy Analysis (BIDPA, 2010), Grynberg and Motswapong 
(2009) and Central Statistics Office (CSO, 2009) argued that the recent higher prices of food 
items are mainly due to rising world prices. Several reasons advanced for explaining the current 
high world food prices include global warming, increase in fuel prices and the shift to food-grain 
fed bio-fuels largely due to subsidies provided by major food exporting countries. Owing to the-
se structural forces, food prices are forecasted by leading international institutions including In-
ternational Monetary fund (IMF, 2011) to remain elevated for a sustained period or even increase 
in future. According to Grynberg and Motswapong (2009), increases in world food prices are not 
entirely transmitted to domestic prices. Because of their sheer magnitudes and duration, current 
higher food prices are expectedly transmitted to non-food prices. This may happen, for example, 
through higher wage demands (IMF, 2011). Thus, they are likely to be affecting relative prices 
and to be reverberating throughout the entire economy.  

The motivation for this is the expressed concern that these phenomenal increases in prices of 
food items are stalling economic growth, hampering employment generation and diversification 
efforts and reversing the progress made in the reduction of both the level and severity of poverty in 
Botswana. Indeed, theoretical evidence from Devarajan’s et al (1990) analysis of adverse terms-of-
trade in the form of a rise in the world import price using a stylised trade-focused model suggests 
that the concern about higher food prices having the adverse socio-economic impact is founded. In 
their theoretical framework, a rise in the import price requires a food importer to curtail imports of 
food or of other goods, export more in order to pay for the more expensive imports or to borrow. 
The costs to the economy hinge crucially on both trade shares and elasticities as well as on the 
macroeconomic structure.  Ardnt et al (2008), IMF (2011), World Bank (2011) argue that the eco-
nomic impact is also dependent upon the share of food in consumption, structure of production and 
consumption at household level, the extent of both agricultural and export supply responses.  

There are good a priori reasons to expect higher food prices to be even more damaging for Bot-
swana. First, the country is a net importer of food items. It imports over half of its maize and sor-
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ghum requirements and the entire requirements of other staple food items including rice, wheat 
flour and sugar (Grynberg and Motswapong, 2009; BIDPA, 2009). Second, it has a high food share 
of over 20% in the CPI consumption basket (CSO, 2009). And third, both rural and urban house-
holds are net food consumer or buyers.   

The second motivation for this is that research efforts in Botswana, mainly by BIDPA Staffs, 
have so far not addressed the concern about the impact of food prices in detail. Instead, the focus 
has been on the pass-through of world prices to domestic prices and on analysis of the food mar-
kets. The analyses of food price increases in the consulted literature on Botswana have been cast in 
partial-equilibrium setting.   

This paper examines the ramifications of higher food prices on the Botswana economy. The 
method used is to undertake food-price simulations with a single-period and comparative-static 
computable general equilibrium (CGE) model for Botswana. A CGE modelling approach has been 
chosen because the food-price shocks that Botswana is currently witnessing are so large that both 
the first-order and second-order effects are more likely to be substantial. In addition, the macro-
economic dimensions of the current food prices are also likely to be important. This modelling 
framework permits both the first-order and second-order effects and macro-economic dimensions 
of food-price shocks to be captured. This research, therefore, compliments the previous research 
efforts, particularly BIDPA’s, that are cast in partial equilibrium setting.  

The remainder of this paper proceeds as follows. Section 2 presents the main database for the 
model and section 3 presents the CGE model used to obtain the results reported in this paper. The 
presentation focuses on those aspects that are super-imposed in order to capture the socio-
economic features of Botswana. Section 4 constructs the simulations and reports the results whilst 
section 5 contains the concluding remarks.  

 
DATABASE  
BOT-CGE is calibrated with the most recent comprehensive and consistent database from the 

Social Accounting Matrix (SAM) for Botswana in 2004/05 that has been produced for the Global 
Trade Analysis Project (GTAP). This SAM has two accounts for food-producing industries, 
which are the agricultural and the food processing, and two separate accounts for food commodi-
ties, which are the agricultural and processed food. There also 15 accounts for non-food produc-
ing industries, 19 for non-food commodities and one account each for the 6 primary factors, 
which are administrative employees, skilled labour, unskilled labour, professional and technical 
employees, farm workers and capital. And there are 6 accounts for institutions/transactor groups, 
of which 3 are for households and one each for government, enterprises, savings-investment and 
the rest of the world. Thus, this SAM records information on expenditure on food items by activ-
ities and institutions and on the supplies of food items from domestic production and imports. To 
an extent that this SAM contains detailed supply and use matrix for food and for non-food sec-
tors and income-expenditure accounts for institutions, it supports development of models that 
can sufficient analysis of food-price shocks.  

Some unique socio-economic features of Botswana emanating from this database are that: (i) 
some industries produce multiple commodities and some commodities are produced by multiple 
industries; and (ii) there are some domestically produced commodities that are exported and not 
consumed domestically like diamonds, competitive imports and non-competitive import commodi-
ties. Other stylised features of the Botswana economy that are captured by this database include the 
prevalence of subsistence consumption and unemployment of unskilled labour whilst capital and 
skilled types of labour are in short supply. The superseding section documents how the CGE model 
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used captures economic flows recorded in the SAM database, ensures that income and expenditure 
for each actor are always balanced and how it adequately represents the socio-economic structure 
of Botswana.  

 
CGE MODEL   
CGE models are a class of multi-sectoral and price endogenous models that are based on actual 

transactions and that simulate the workings of market economies. Their distinguishing feature is 
that optimisers respond to relative prices, i.e., changes in relative prices signal to agents the need 
for altering their production, trade and consumption patterns. Their other distinctive feature is 
that the behaviour of core agents are derived from constrained optimisation problems as econom-
ic theory requires. For these reasons, a CGE modelling framework is used.  

The CGE model, hereafter referred to as BOT-CGE, used is an adaptation of the modified ver-
sion of the standard CGE model by (McDonald, 2002). As mentioned inter alia, BOT-CGE is built 
around the SAM framework. Hence, it maintains the accounting relationships in the SAM so that 
income and expenditure for each actor are always balanced and adequately captures the socio-
economic structure of the Botswana economy. Furthermore, BOT-CGE’s counterfactual is clearly 
known. The counterfactual for BOT-CGE is its base-run equilibrium solution values that reproduce 
the SAM database that is calibrated with. Within BOT-CGE, a payment from one agent to another 
actor affects the budget of the recipient, who then spends the additional income according to some 
behavioural rule. In the BOT-CGE, producers are assumed to maximise profits and households 
maximises utility. Also, it is assumed that Botswana is a world-price taker and consumers differen-
tiate between the imported and domestic commodities and between exported and domestically sold 
commodities.  
PRICE SYSTEM 

Since the focus in this paper is on the impact of world food-price shocks, it is instructive to 
model how changes in world prices are transmitted into the domestic economy. Figure 1 illus-
trates how the price system is modelled in BOT-CGE. As seen, the average composite good pric-
es (PQSc) are constant elasticity of substitution (CES) aggregations of the prices of domestic 
commodities (PDc) and domestic prices of imports (PMc). The domestic prices of imports are 
products of the world prices of imports (PWMc), valued at border prices, and the nominal ex-
change rate (ER) uplifted by ad valorem import duties (tmc). The world prices of both imports 
and exports are fixed as per the small-country assumption. In contrast, the prices of domestic 
commodities (PDc) are determined by the forces of supply and demand in the domestic markets. 
The consumer prices of the composite goods (PQCc) are obtained by uplifting the supply prices 
of composite goods by the fixed ad valorem sales taxes (tsc).  

Similarly, the producer prices of composite output (PXC) are constant elasticity of transfor-
mation (CET) aggregations of the commodities sold in domestic (PDc) and in exports (PEc) mar-
kets. The domestic prices of export commodities are themselves products of the fixed world price 
of export commodities f. o. b. (PWEc) and the exchange rate less fixed ad valorem export duty 
rates (tec). The average price per unit of output received by an industry (PXa) are weighted average 
of the domestic producer prices (PXACc,a)) and are equal to producer prices of composite output 
(PXC). Activities pay production taxes to the government at ad valorem tax rate (txa). Net activity 
prices (PXa*(1-txa)) are distributed between the amount available to pay primary factors (PVAa) and 
the amount available to paying intermediate inputs (PINTa). Finally, the prices of value added are 
CES functions of wages and price of capital.  
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In figure 1,  and  are import and export elasticities. To an extent that the consumer prices and 
activity prices of traded goods are both influenced by the world prices, exchange rate and the de-
gree of substitutability, the domestic price system has some degree of independence from interna-
tional prices. Therefore, world food prices are partially transmitted to the economy as empirical 
evidence suggests. The extent of the pass-through of world prices will hinge crucially on the values 
adopted for the trade elasticities. 

 
PRODUCTION 

In BOT-CGE, activities are assumed to use multiple inputs and maximise profits subject to 
production technologies. The optimisation problem is kept computationally manageable by in-
voking Hicks’ (1946) separability assumption. Accordingly, the production technologies are cap-
tured using a two-nested production functions. At the top-nest, activities’ outputs are produced 
by combining value added and aggregate intermediate using constant elasticity of substitution 
(CES) functions. At the second-nest, value added is a CES aggregator function of multiple pri-
mary inputs, which means that the demands for primary factor are derived from first-order opti-
mality conditions as required by economic theory. Intermediate inputs are demanded in accord-
ance with the Leontief technology, i.e., fixed proportions of intermediate composite output. Mul-
tiple commodities’ productions are accommodated using fixed yield coefficients. Specifically, 
the proportionate combinations of commodity outputs in the SAM produced by each activity are 

 
Figure 1: Price system for BOT-CGE 
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assumed fixed. This implies that for any given vector of commodities demanded there is a unique 
vector of activity outputs that must be produced. 
FINAL CONSUMPTION  

There are 4 final demand components, which are household consumption, investment, gov-
ernment and exports. In BOT-CGE, households maximise utility derived from the consumption 
of composite goods that are aggregated using the Stone-Geary utility function. Consequently, the 
commodity demands by households are linear expenditure systems (LES). Here, the intuition is 
that consumers first purchase the quantities for subsistence consumption and then allocate the 
remaining consumption expenditure across the different types of commodities according to the 
marginal budget shares. Owing to disagreement on clear theories defining the behavioural re-
sponses of investment and government to changes in relative prices, the relative quantities of 
each commodity demanded for investment, enterprises and for government consumption are 
fixed at their base-year levels.   
TRADE  

Exports and imports are symmetrically determined via the Armington (1969) approach and 
small-country assumption. Used in many CGE modelling, the Armington approach presupposes 
that exports, imports and domestic commodities are all distinct and are, therefore, imperfect sub-
stitutes. This is interpreted as being due to quality differences. On the import side, consumers 
consume composite goods that are CES aggregates of their respective imported and domestically 
produced commodities. Similarly, producers allocate their outputs between exports and domestic 
commodities using constant elasticity of transformation functions. Consequently, the optimal 
quantities of both the export and import commodities are determined by relative prices, trade 
shares and trade elasticities of substitutions. The assumption of product differentiation has the 
virtues that it grants the domestic price system some degree of autonomy from world prices, of 
not generating extreme specialisation in production from economic and policy changes and al-
lows for cross-hauling (de Melo, 1988). This feature is useful since Botswana observes in two-
way trade as the SAM database shows.  
MODEL CLOSURES 

In an attempt ensure that BOT-CGE adequately captures the socio-economic features the Bot-
swana economy, the following model closure conditions are imposed on the commodity and fac-
tor markets and on the macroeconomic balances. Of course, the closure rules are chosen on the 
basis of institutional analysis of the Botswana economy and the focus of this paper. They are also 
specified with care since closures define how the economic system would operate.  

In the commodity markets, all commodities prices are endogenous. In addition to being easier to 
be implemented, this standard closure in CGE models renders demand elasticities to be reflected in 
the general equilibrium character of the model (Burniaux and Truong, 2002). Furthermore, the 
consumer price index (CPI) is the numeraire, which is needed because optimisers respond to rela-
tive price changes. For the foreign exchange markets, the world prices of exports and imports are 
fixed since Botswana is too small to affect world price and the nominal exchange rate is also fixed 
since Botswana uses the crawling-band exchange rate regime. Therefore, the foreign savings ad-
justs to clear the foreign exchange market. The balanced macro-closures are adopted for the enter-
prises, government and investment-savings accounts. Specifically, the values of total final demand 
for government, enterprises and investment are fixed proportions of the value of total final domes-
tic absorption. This means that enterprises, investment and government consumption all vary pro-
portionately to nominal final domestic absorption. Adopting balanced macro closures renders it 
more likely for a model to generate results that closely mimic the real-world responses and enables 
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the analysis to capture the possible effects of to policy shocks in a given setting (Lofgren et al 
(2002). The fixity of the investment share means that the Botswana economy is assumed to be in-
vestment-driven. This reflects that savings are not a major constraint in the economy as indicated 
by the excess foreign exchange but rather that the constraint to growth is limited investment oppor-
tunities. 

And finally, the factor market closures are that: all the skilled types of labour are fixed in supply 
and inter-sectorally mobile; capital is activity-specific and fixed in supply; and unskilled labour 
elastically supplied at a fixed wage. These closure rules capture the stylised facts that there is a 
high incidence of unemployment of unskilled labour whilst capital and skilled labour are scarce. In 
addition, capital is fixed because the time period that is considered in this study is insufficient for 
the newly purchased capital goods to be installed and used. In order to obviate output and exports 
of diamonds from changing in response to a shock, the quantities of factors employed by the min-
ing sector are fixed. This is essential since exports of diamonds are determined by the Diamond 
Trading Company.  

Undoubtedly, the specifications of the factor market closures mean that BOT-CGE is cast in the 
short-run and comparative static mode and that the experiments are conducted in an economic sce-
nario characterised by rigidities. This is informed by the focus of the paper and by the argument 
that policy analysis must be conducted within the third-best environment in African economies 
(Maio et al, 1999).  
 
MODEL IMPLEMENTATION  

In addition to the GTAP SAM database, BOT-CGE has been calibrated using the information 
on the elasticities of substitution for imports and exports relative to domestic commodities, the 
elasticities of substitution for the CES production functions, the income elasticities of demand 
for linear expenditure systems and the Frisch parameters for households. As common in CGE 
modelling, all the behavioural parameter values either are adopted from other CGE model studies 
and from existing literature or are guess-estimated. The substitution elasticities between labour 
and capital are set at 0.4 for all the industries. The adoption of low production elasticity values 
reflects the argument that high costs associated, for example, with hiring and firing of workers 
limit factor substitutions in the short run. The import and export elasticities, which are adopted 
from Unemo (1998), are 0.8 for commodities and 0.6 for services. Here, the argument is that ser-
vices are less traded than commodities.  

BOT-CGE has been implemented as a mixed complimentarity problem in the General Algebraic 
Modelling System (GAMS) using PATH solver. It is run until it returns the SAM transactions that 
it is parameterised to as an equilibrium solution. This is the baseline run of the BOT-CGE and is 
the reference against which the changes induced by food-price shocks are measured. Re-running 
the BOT-CGE in the absence of any perturbation simply reproduces the initial equilibrium solu-
tion. Thus, prior to the food-price shocks the Botswana economy is taken to be in benchmark or 
long-run equilibrium in 2004/05.  

 
SIMULATION 
The primary objective in this paper is to understand the consequences of the increases in the 

world prices of basic food items that were observed between 2007 and September 2011. This 
immediately raises the question of what should be the magnitude of the food-price shock that has 
to be introduced to the model. This is germane in view of the evidence that world prices are only 
partially transmitted to domestic prices. The decision taken is to impose a shock of 46% rise in 
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the world of prices of both cereals and food products, i.e., the average annual increase in prices 
of food items for the period 2007-2011. In the experiment, the world prices of both cereals and 
food products are simultaneously increased by 46%. This shock is carried out under the default 
BOT-CGE parameter values and configurations. Therefore, the simulation results underpin what 
would have happened to the Botswana economy in 2007-2011 purely on account of a 46% in-
crease in both food and cereal prices, i.e., in the absence of intervening factors. Of course, the 
interest is on how key economic indicators such growth, welfare, employment, etc., are affected. 
The impact of the food-price perturbation is determined from a pair-wise comparison of the 
benchmark equilibrium and post-shock equilibrium solution values. Because the Botswana econ-
omy is taken to be in long-run general equilibrium prior to the world food-price perturbations 
and the food-price shock is the only disturbance imposed to BOT-CGE, then the differences in 
the solution values are certainly due to increases in prices of food items. As noted in the theoreti-
cal discussion, higher world food prices are terms-of-trade shock that expectedly have severe 
deleterious ramifications on the economy. By causing increases in domestic food prices, they 
raise production costs, particularly of industries that are consumers of cereals, and consumption 
expenditure, with consequential effects of reduction in the level of economy activity and em-
ployment as well as increasing both the level and severity of poverty, etc.  

 
Table 1: Macroeconomic Effects of 46% Food-price Increases

% change from base

Value added    -0.5
Real GDP  -2.2
Final domestic absorption -8.4
   Household Consumption  -16.8
   Government consumption  -1.5
   Real investment  -7.5
Domestic good -3.2
Total savings -17.0
     Household 23.7
     Government 5.3
     Enterprises -8.9
Trade volume   -5.4
    Total imports -13.2               
    Total exports  2.2
     Current Accout 37.5
Household welfare 
     Urban -2.7

     Rural -3.0

     Non-citizen -0.7

Employment -0.5

Total intermediate -2.9

Source: Model simulation  
 
Table 1 and figure 2 report the impact on key macroeconomic indicators. Several observations 

emerge from table 1. Real gross domestic product (GDP), measured from the expenditure side, de-
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creases by 2.2% and employment decreases by 0.5%. The overall economic adjustment cost is evi-
dently proportionally far smaller than the food-price increases. Examining adjustments of the price 
indices, which are reported in figure 2, is helpful in explaining the contraction in GDP. As noticea-
ble in figure 2, GDP deflator falls by 10%, aggregate intermediate price by 8.61% and capital by 
29%. There is also a decrease in real wages – which refer to nominal wages deflated by the CPI – 
of skilled labour, which ranges from a low of 20% for manual workers to a high of 24% for profes-
sional and technical employees. Conversely, real wages of farm workers increase by 3%. Of 
course, factor prices change in order to maintain markets for skilled labour types and capital under 
full-employment. These results clearly underscore that the economy experiences, on the one hand, 
production disincentives as evidenced by fall in GDP deflator, and, on the other, a reduction in 
production costs since factor prices decreased in real terms. Therefore, the economic contraction 
occurs because the negative effect of the production disincentives outweighs the positive effect of 
the reduction in production costs.  

Concordant with the theoretical prediction, there is a 2% depreciation of the real exchange rates, 
i.e., the ratio of the producer price index (PPI) to aggregate export price and the ratio of PPI to ag-
gregate import price and a 5% decrease in the volume of trade. The real exchange rate depreciation 
renders the import good more expensive relative to the domestic good. Consequently, total imports 
decrease by 13%. Evidently, aggregate import good is curtailed by proportionally far less than the 
food-price perturbation and by far more than the 3% decrease in the domestic good. This results in 
an increase in the import bill and on the change in consumption pattern away from the import good 
and towards the domestic good. This finding is consistent with that of Arndt et al (2008) for the 
Mozambique economy and theoretical prediction when the import elasticity is less than one as 
demonstrated by Devarajan et al (1994). In contrast, depreciation of the real exchange rate raises 
the profitability of the export good. This gives producers a fillip to reallocate resources from the 
domestic to the export good. Accordingly, total exports increases by 2% and the exports share in 
GDP increased. Clearly, the production structure shifts towards the export good.  
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There is also a deterioration of aggregate welfare. Final domestic absorption, which is the appro-
priate measure of welfare when the CPI is the numeraire, substantially falls by 17% due to the re-
duction in real incomes of domestic institutions. The reduction in real consumption ranges from a 
low of 1.5% to a high of 17% for the household sector. The fall in real investment means that ag-
gregate welfare loss will plummet even more in the future as the productive capacity would have 
shrunk. Furthermore, the welfare loss is disproportionally spread across households. The equiva-
lent variation (EV) estimates - calculated in money metric welfare functions and on the basis of the 
household utility changes in relation to this simulation - are -3 for rural, -2.7 for urban and -0.7 for 
non-citizen households. Household welfare loss is due to the decline in household incomes. The 
fall in real income ranges from a low of 14% for rural household to a high of 21% for non-citizen 
households. Whilst the change in household incomes explains the household welfare loss but it is 
unimportant in explaining the differential household welfare loss. A factor that explains the differ-
ential loss in household welfare is household consumption pattern. The SAM database for this pa-
per reveals that the food share in household consumption spending in 2004/05 was 42% for rural, 
30% for urban and 17% for non-citizen households. Certainly, the pattern of welfare loss is con-
sistent with the food share in household consumption expenditure. Thus, rural households lose out 
more because a larger proportion of their income is spent on food items. Estimates from the pov-
erty datum line of 2003/04 show that majority of the poor live in rural areas. To an extent that rural 
households are the largest losers, it can be concluded that higher food prices substantially increase 
both the level and severity of poverty in the country. 

The thrust of the evidence presented so far shows that food-price shocks stall economic recovery, 
lead to welfare loss, reduce employment and depresses trade volume and investment. The econom-
ic adjustment costs engendered by world food-price disturbances may even be larger on some mi-
croeconomic sectors. Therefore, examining the sectoral level results is fruitful.  

  
Table 2: Impact of Food-price Increases on Activities
Activity Output Price
Agriculture 2.07 1.30
Mining 0.28 -0.60
Food Products -7.35 -1.57
Textiles 37.35 -4.93
Chemicals -1.56 -10.48
Transport & equipment 22.13 -10.29
Wood & Products -2.59 -9.14
Other Manufacturing 1.01 -9.84
Water -4.39 -22.04
Electricity -3.35 -18.96
Construction -7.05 -14.24
Trade and Hotels 2.11 -13.75
Transport -5.64 -18.05
Business Services -2.19 -26.81
Government -1.55 -15.49
Other Services -9.12 -22.65
Non-profit Making Institutions -3.58 -19.61
Source: Model Simulations  

 
Table 2 reports the repercussions on sectoral output and prices in columns 2 and 3 respectively. 

These estimates show that there are 6 industries that benefit, which are mining, textiles, transport 
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and equipment, trade and hotels, agriculture and other manufacturing. Nonetheless, the output 
gains are unevenly spread across these industries. The textiles and the transport and equipment in-
dustries are the largest beneficiaries, with very large output increases of 37% and 22% respective-
ly, whilst the least gainers include other manufacturing. It is unsurprising that the mining industry 
emerges as the small gainer. Mining output changes are constrained by model closure condition. In 
contrast, the rest of the industries witness output contractions. The output loss ranges from a low of 
1.6% for both chemicals and government sectors to a high of 7% for the food sector.  As revealed 
in column 3 of table 2, the output price of agricultural sector rises whereas those of all the other 
industries fall by varying degrees. The pattern of output prices evidently gives the agriculture sec-
tor an incentive to expand production and all the other industries witness varying degrees of pro-
duction disincentives. Therefore, their output responses of the other beneficiaries are driven by 
both export-orientation and real exchange rate. The results show that the prices of virtually all do-
mestic commodities fall, with their decreases ranging from a low of 5% for mining to a high of 
over 20% for vehicles, textiles, financial and other services. The only exceptions are the prices of 
the domestic agricultural and food commodities, which increase by 3% and 1% respectively. Since 
the nominal exchange rate is fixed, the adjustments of these prices point to an appreciation of the 
real exchange rates for the agricultural and food products and depreciations of those for all the oth-
er goods. From own calculations of share of export in sectoral output using the SAM database, it 
emerges that mining, textiles and transport and equipment are, in their order, exporting-industries 
whilst the remaining three output gainers, namely, trade and hotels, chemicals and other manufac-
turing, are import-competing industries. To the extent that attractiveness of producing exports and 
imports commodities increase, fully-employed and mobile factors are reallocated from the con-
tracting sectors to export-intensive and import-competing industries and thereby, causing outputs 
of the less tradable sectors to fall. As mentioned inter alia, the muted response of output of the 
mining sector is due to the fact that this industry’s demands for factors have been fixed. Clearly, 
these analyses demonstrate that sectoral responses are influenced by the degree of the tradability of 
the industry and the extent of the depreciation of the real exchange rate. 
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Figure 3: Effects of 46% food-price Shock on Exports and Imports

Source: Model simulation
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The effects on the sectoral exports and imports, which are shown in figure 3, are straight-
forward. The supplies of exported commodities increase, with the increases ranging from a low of 
6 % for construction to a high of 36% for textiles. Conversely, exports of agricultural and food 
products decline by 0.2% and 6% respectively, mainly because the real exchange rates appreciate 
for these commodities. Without exception, the import demands decline for all import commodities. 
The curtailment of import demands ranges from a low of 4 % for metals to a high of 29% for food 
products. The depreciation of the real exchange rate explains the increases in exports and decreases 
in imports. 

 
CONCLUSION 
This paper investigated the impact on the Botswana economy of higher world prices of food 

items. The motivation for the paper is the argument that the recent higher food prices may be ex-
acerbating food insecurity problem, stalling economic recovery and may be increasing the level 
and severity of poverty. The method adopted to obtain the results has been to undertake simula-
tions using the CGE model for Botswana that has been parameterised on the 2004/05 SAM data-
base. 

The main conclusion from the simulations reported in this paper is that the current food-price 
shocks are stalling economic recovery, are contributing to unemployment and contributing to wel-
fare loss. The predicted decreases in GDP, employment and welfare loss can, however, be ex-
pected to be proportionally smaller than food-price increases. The economic adjustment costs ap-
pear to be influenced mainly by the consumption pattern at the household level and the supply re-
sponses of the agricultural sub-sectors and of exports. The results clearly suggest that current 
efforts to increase agricultural sector’s performance are in order.  
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Abstract: The current waves sweeping nations in the form of New Public Management (NPM) is a call for differ-
ent stakeholders to review levels of systems’ efficiency and effectiveness towards making public sector services 
relevant in the face of modern business practices. The study was carried out in the Botswana healthcare sector, and 
focused on costing and financial control processes at the hospital and clinic levels. The paper analyses the dire fi-
nancial constraints faced by government in budget allocation, as well as the high spending liability faced by the pub-
lic healthcare sector as a result of spending in AIDS/HIV programmes and other disease, the study sought to deter-
mine assess the level of financial control that exist at service provision level. The findings of the study suggest that 
there are opportunistic and poor control in areas of collection of service fees and medicines, which in turn affect 
budgetary and planning activities for these institutions. Furthermore, limited technology impacts on both financial 
management and administrative processes.  

 
INTRODUCTION  
Over the past three decades, governments in developing countries have embarked on measures 

aimed at improving government efficiency, reducing wasteful public expenditure, improving fi-
nancial control, and creating an environment that lends itself to better accountability (Glynn and 
Perkins (2001); Hoque and Moll, 2008). This considerable drive towards radical change in public 
sector activities is often referred to as New Public Management (NPM). Its primary intention is 
to move public sector practices towards the adoption of exemplary financial, management and 
organization practices in order to realize improved efficiency, effectiveness and accountability in 
public sector delivery (Hood, 1995; Heinrich, 2002). A significant number of calls towards NPM 
have pointed to the need for reforming healthcare cost and financial management procedures 
(Lapsley, 2008; Jackson and Lapsley, 2003), with increased attention being placed on the need 
for reform in developing economies where service provision is already constrained  by the avail-
ability of financial resources (Hope, 2002).    

Like many countries across the globe, Botswana continues to experience escalating medical 
and healthcare costs. Being a developing country, the Government of Botswana has had to 
shoulder much of the resulting human and financial resource requirements of this sector. Howev-
er, the on-going financial crisis has impacted on the level of monetary support that the Govern-
ment of Botswana can make available for healthcare.  For example, the total amount of funds set 
aside for the Ministry of Health in the financial year 2009 / 2010 was P 2.2 billion1 out of a total 
government recurrent budget of P 27.36 billion (Government of Botswana, Budget Speech, 
2009/10). In the year 2010/2011 the total government recommended recurrent budget was P 
27.143 billion, out of which the Ministry of Health was again awarded P2.2 billion (Government 
of Botswana, Budget Speech, 2010/11).  

                                                 
1 1 The exchange rate as at 6 September 2011 was 1 Pula (BWP) equal to 0.15 US dollar   
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