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The Effects of Liberalising Trade on Kenya’s Economy with Special 
Focus on Agriculture and its Implications for Poverty Reduction 

Efforts: A General Equilibrium Analysis 
  
 
Abstract 
 
Agriculture in developing countries is at crossroads given the rapid changes that the 
world economy is undergoing through trade liberalisation and globalisation.  Key 
among the changes that have been taking place in the last two decades is removal of 
trade barriers from industrial and agricultural commodities. While liberalisation of 
agricultural trade has been a vexing issue between developed and developing countries, 
nothing has happened to subdue the moves towards free trade.   
 
Consequently, countries that are primarily agricultural economies are faced with 
challenging liberalised trade regimes under which they have to put in place poverty 
reduction strategies that depend on the agricultural sector for their effectiveness. 
Understanding the economy-wide effects of trade liberalisation policies and the 
implications they have for agriculture as a key component to poverty reduction becomes 
significant. Trade liberalisation has impacts on the performance of the agriculture sector 
and it is important that policy makers become aware of the consequences of such 
measures. This study uses a Kenyan Economy General Equilibrium Model to quantify 
the impacts of trade liberalisation on Kenya’s agricultural sector. Trade policies affect 
agriculture through several channels: changes in outputs, earnings, agricultural exports, 
employment, investment allocation within agriculture, and through income distribution. 
Results also show that at the macro level, trade liberalization through lower import 
tariffs contributes to improvement in the real GDP by enhancing competitiveness, 
productivity and a shift in the production mix.  
 
Further, the results show that liberalization leads to a fall of output in the manufacturing 
sector owing to import competition brought about by lower tariffs while agricultural 
output increases only marginally. These effects are consistent to theoretical expectations 
where manufacturing sector in developing countries suffers from import competition 
while the agricultural sector is supposed to gain substantially from cheaper inputs since 
its production is import-intensive. The employment demand of unskilled and skilled 
workers falls due to restructuring in the manufacturing sector. However, trade 
liberalization is shown to have a positive impact on incomes in real terms. Though the 
wage rate falls in nominal terms, this fall is offset by the more than proportionate fall in 
the general price level. Trade liberalization, therefore, leads to a net rise in real wages in 
the Kenya economy. Overall, the positive impacts outweigh the negative impacts. 
Maximizing the positive impacts requires rationalization and restructuring the 
production of competitive manufactured goods. Thus, agricultural production could be 
expanded substantially if the sector served as a source of inputs for the growth in the 
manufacturing sector. 
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1. Kenya’s Economy Dependence on Agriculture 
 
Kenya’s agricultural sector is an important stimulus for economic growth, with a growth 
multiplier of 1.64 (Block and Timmer, 1994). For every 1 percent growth in agriculture, 
the overall economy grows by 1.64 percent. Agriculture is the mainstay of the country’s 
economy, providing over 24% of GDP (measured in constant 1982 prices), 53% of 
merchandise export-earnings and direct employment for 62% of the labour force. The 
Sessional Paper No. 2 of 1994 on national food policy underscores the importance of 
agriculture in meeting national food supply needs for all Kenyans in all regions 
(Republic of Kenya, 1994). This requires food production to increase at a rate greater 
than the population growth rate, currently estimated at 2.1 percent1, taking into account 
the fact that 56 percent of the population now lives below the poverty rate.  
Dependency on the agriculture sector for export earnings and employment generation 
will continue for a while because more than 80 percent of the population engage in 
agriculture and live in rural areas. In fact, smallholder agriculture accounts for the 
largest share of new labour (Republic of Kenya, 1997). Additionally, 33 percent of 
manufacturing sector’s output is based on agricultural inputs (Pearson et al. 1995). 
Thus, with its prominence in total output, employment and trade, the growth of the 
agriculture sector will be relied upon as a key stimulant for rapid economic growth, 
increase in income and job creation for Kenyans.  
 
Recent Trends in Agricultural Sector Production  
 
Agricultural sector’s output growth rate slowed markedly in the 1960s and 1970s from 
nearly five percent per year to less than three percent (Pearson et al. 1995).  Recent rates 
have been less than the rate of population growth (Table 1).  
Table 1: Trends in Real Agricultural GDP Growth Rates in Kenya 

Year Real agricultural GDP growth rates 
1971-1975 6.40 
1976-1980 3.89 
1981-1985 3.14 
1986-1990 4.25 
1991-1995 0.11 
1996-1998 2.42 
1998 1.52 
1999 1.22 
Source: Mbithi, 2000. 
 

1 Kenya’s population census of 1999 showed dramatic decline in population growth rate, possibly due to 
population control measures and impacts of HIV/AIDS pandemic. The HIV/AIDS pandemic has serious 
implications for agricultural production with regard to its impact on labour productivity.  

2 Obtained from Republic of Kenya, 2000. 
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The 1970s average real agricultural GDP growth rates were four times higher than the 
1990s’. The decline in the 1990s has serious implications for Kenya’s economic 
development, especially given the multiple roles of the agricultural sector. For example, 
food production per capita declined by around 15 percent during the 1980s, causing a 
severe reduction in domestic food availability.  
 
Figure 1 shows trends in gross marketed production of some crops in the 1990s. Most 
sectors in agriculture have performed poorly in the last decade, a fact reflected in the 
overall poor real agricultural GDP growth. Tea generally has shown some stability 
while coffee has continued to decline. However, there have been some success stories in 
the horticultural sector, which has grown at about 20 percent in the last decade, which 
has maintained the positive real agriculture GDP growth.  
 
Figure 1: Trends in Gross Marketed Production of Some Crops in Kenya 
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Maize has the most year-to-year variation, and a trend suggesting that the quantity of 
marketed maize has been declining. Indeed, maize per capita production and yields have 
been declining (Mbithi, 2000; Thomas et al. 1997). These trends are blamed on the 
weather and changes in domestic policy towards market liberalization (Mbithi, 2000; 
Nyangito, 1999). Wheat shows less year-to-year fluctuation compared to maize while 
coffee and tea are more stable. Milk production shows a slight declining trend. A 
fundamental question then is whether economic policies such as trade liberalisation 
contributed to this performance, particularly the high variability of non-cash crop 
production. 
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Table 2 shows an interesting trend of the gross marketed production from the small 
farm sector in the 1990s, which has been increasing despite the general decline2. This 
suggests that the small farm sector is becoming more important in the share of total 
marketed production. However, gross marketed production from both large and small 
farms show annual fluctuations, with the fluctuations being higher in the small farm 
sector.  
 
 
Table 2: Annual Percentage Change in Productions of Large and Small Farm 
Sector, and Share of Gross Marketed Production from Small Farms.  
Year Annual percent change 

in gross marketed share 
from large farms 

Annual percent change 
in gross marketed 
share from small farms 

Percentage share of 
small farms of total 
gross marketed 
production 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

-2.12 
40.90 
1.36 
56.10 
14.12 
8.04 
3.99 
6.68 

24.73 
-12.21 
12.45 
68.11 
24.58 
19.67 
5.94 
11.90 

55.37 
44.72 
62.32 
64.16 
66.15 
68.40 
68.80 
69.82 

Source: Republic of Kenya (statistical Abstracts, various years) 
 

2. The Kenyan Trade Policy  
 

After independence in 1964, Kenya became a contracting party of GATT. With the 
exception of Article VI on anti-dumping and countervailing duties, no provisions of the 
general agreement were incorporated into Kenyan laws. Many of Kenya's exports 
receive Generalized System of Preference (GSP) treatment from most developed 
countries. Like the other African, Caribbean and Pacific (ACP) countries, Kenya 
received preferences under the Lome' convention in the European Union markets and 
this will continue under the Cotonou Agreement of everything-but-arms signed in 2000 
and valid until 2008.  

Recent evolutions in Kenyan trade policy  
 
Before late 1980s, Kenya’s trade policies were mainly inward looking, encouraging 
import substitution and state revenue generation. The main instruments used included 
licensing, which was applied to all imports and to a large share of exports. There was 
excessive government control in most of economic sectors, foreign exchange was 
licensed, and import duties were applied. These policy strategies, while diversifying the 
manufacturing capacity, led to losses in the public sector and the economy, due to 
inefficient I government parastatals and induced structural rigidities.  
 
Market liberalization efforts in the Kenyan economy began in late 1980s under the 
World Bank’s Structural Adjustment Programs (Swamy 1994). Since then, these trade 

2 Republic of Kenya (1996) defines small-scale farms as those farms between 0.2 and 12 hectares. 
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policy reforms have been a core part of Kenya government's economic adjustment, as 
strongly implied in Sessional Paper No. 1 of 1986 (Republic of Kenya, 1986) – a 
document that lays out a forward-looking strategy for long-term economic growth. The 
major elements of the strategy included enhancing the role of agricultural markets and 
the private sector, incentives to encourage investment and exports, rationalization of the 
public sector expenditure and restructuring of parastatals, and reduction of regulation 
and controls on economic activity.  
 
Consequently, trade liberalisation policies which included tariff reductions, removal of 
import licensing, lifting of import restrictions, relaxation of investment restrictions and 
dismantling of quantitative restrictions on imports were undertaken with the long-term 
objective of redressing economic imbalances, stimulating growth and restoring 
sustainable development.  The policies were implemented to enable the economy cope 
with new international environment and withstand external shocks. The fact that 
domestic firms had to face competition from imports was the real focus of an export-led 
growth strategy compared to the previous import substitution strategy. The new focus 
implied the importance of maintenance of a competitive position by all producers within 
the economy. Moreover, the removal of quantitative restrictions on imports also meant 
that capital inputs could be accessed more easily and this, coupled with the exchange 
rate liberalization, would further stimulate the export-led economic growth. 
 
However, the growth in the agriculture sector since the advent of trade liberalization is 
mixed (Nyangito and Okello 1998). Production of the main food commodities increase 
by 1984, peaked by 1987, but decline after 1991. This trend is attributed to output 
pricing and marketing problems, including increased food imports that depressed 
domestic food production. But trade liberalization has led to increased participation by 
the private sector in food trade and this might have enhanced agricultural production of 
particular crops (Republic of Kenya, 1994). On the cash crops sub sector, policy 
reforms have led to increased producer prices as a result of removal of explicit and 
implicit taxes but this has been accompanied by high costs of production as a result of 
removal of subsidies on inputs, leading to ambiguous overall impact results. Recent 
trends in export of principal crops show that there is a general fluctuation in quantities 
exported, with coffee and tea showing lower fluctuations as compared to maize, skins 
and hides (Figure 2). These observations indicate that the impacts of policy reforms, 
particularly trade liberalization on the performance of the agricultural sector are not 
clear.       
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Figure 2: Recent trends in domestic export of Kenya’s principal commodities 
during liberalisation and immediate post-liberalisation period 
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This study set out to explore how trade liberalization contributed to the performance of 
the agricultural sector in 1980s and 1990s, when compared to the expectations from the 
policy reforms. This is important because the inability of the agricultural sector to 
maintain reasonable growth rates and the frightening scenario that Kenya faces if the 
failure persists puts in focus the fortunes expected from trade liberalizing policies. 
Hence, it is important to seek a better understanding of both the direct and indirect 
effects of trade policies on agriculture through an explicit consideration of the 
relationships between agriculture and the policies.   
This study was based on the acknowledgement that economy-wide policies are as 
important as sector specific policies in affecting agricultural performance. Some of the 
studies, which have shown this relationship, include analysis of the economic impacts 
of tariffs in Australia (Siriwardana, 1996) and analysis of the impacts of external shocks 
in the Kenyan economy (Karingi, 1998). 
 
The study strives to quantify the effects of trade liberalisation policies on the Kenyan 
agricultural economy and uses a computable general equilibrium (CGE) model for 
Kenya (discussed below).  1986 was picked as the base year3, being the most recent 
year when social accounting matrices (SAM) database required to implement the CGE 

3 Ideally, it would have been good to have a more recent base year. Structural economic 
changes that occurred from a baseline of 1986 might not be uninformative in terms of policy 
analysis, but would give direction and magnitudes of impacts. But still, using 1986 as a starting 
point is not unrealistic even though we are looking at the issues of the 1990s since we recognise 
that policy changes for different agricultural commodities in Kenya were staggered out from the 
late 1980s. 
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model for Kenya are available.4 Besides, 1986 is the year when the government of 
Kenya spelt out clearly its goal to adopt trade liberalization policies (Kenya, 1986). 
Using 1986 provides a good benchmark to analyze the impacts of these policies. The 
base year was used to simulate the expected outcomes of the trade policies on various 
macroeconomic variables, agricultural output, agricultural employment, rural incomes, 
agricultural prices and agricultural exports. These outcomes can be compared to the 
actual observed outcomes to identify the existing divergences.  
 
3. Objectives 
 
The objective of this study was to quantify economy-wide effects of trade liberalisation 
policies with particular reference to Kenya’s agricultural sector performance.  The 
empirical evidence resulting from the analysis may be used to inform the discussion of 
agriculture’s role in poverty reducing strategies in a liberalised trade regime.  The 
implications for the agricultural sector competitiveness in this regime and therefore its 
ability to contribute to reduction of poverty in the rural areas has specially been 
examined in the study. 
 
Two objectives have been addressed in this study.   
• First, a CGE model of the Kenyan economy has been used to determine the effects 

of reducing import tariffs for the agricultural and manufacturing sectors.   
• Second, implications for agriculture’s role in poverty reduction in the light of its 

performance under a liberalised trade environment are discussed. 
 
4. Hypothesis and research questions 
 
An implicit hypothesis of the study was that trade liberalisation has significant benefits 
to the economy and by extension the agricultural sector. The key questions for this 
study were: First, how has trade liberalization policies affected the performance of 
Kenyan economy particularly, with special reference to the role of the agricultural 
sector. Secondly, the study sought to find out how the performance of the agricultural 
sector influences poverty reduction through income, employment and foreign exchange 
earnings. 

4 Initially, this study had proposed to use 1991 as the base year. However, unlike the 1986 
SAM, the 1991 SAM does not have a disaggregation of the consumption expenditure by 
households nor is the labour disaggregated to the various categories identified in the model. Due 
to lack of a disaggregated database, the idea of having simulations that take 1991, as an extra 
benchmark could not be pursued.  
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5. The Model 
 
The interest of this study was to see how trade policy measures might impact on the 
agricultural sector. Such impacts of trade policies, which include tariff reductions, 
removal of import licensing, lifting of import restrictions, and dismantling of 
quantitative restrictions on imports, can be simulated using an economy-wide model for 
Kenya. The economy-wide model indicates the relationship that exists between inputs 
and outputs and linkages of sectors within an economy. The model to be used in the 
simulations is an economy-wide model in the form of a multi-agent and multi-
commodity model, that is, a computable general equilibrium (CGE) model. The changes 
in output variables such as agricultural output or earnings from a chosen benchmark are 
estimated and this is considered as the impacts of the simulated trade policies. 
A number of scenarios of trade policies using changes in the trade policy instruments, 
tariffs and quantitative restrictions, can be simulated to help identify the impacts on 
agricultural performance. The trade policy measures are likely to have had an impact on 
the agricultural sector in various other ways apart from changes in outputs or earnings 
mentioned above.  The impacts include among other things: effects on the sector’s 
growth and structural change; agricultural exports; agricultural employment; investment 
allocation in the sector; and income distribution among the different rural household 
groups. These impacts can then be analyzed to determine their effects on poverty 
alleviation.  Our study focuses only on one of these trade reform instruments – import 
tariffs. The import tariffs formed the most significant trade barrier as they were 
historically set at very high levels. 
 
It is difficult to analyse trade policy effects in a partial setting because there are 
substantial indirect effects on other sectors of the economy that have linkages with the 
agricultural sector. Therefore, a CGE model is the appropriate method of analysis for 
this study, with advantages of taking into account the general equilibrium effects.  Also, 
the interaction of different policy variables, as implemented in Kenya, can be 
understood.  In cases where the policies refer to the past, the model can be used for 
counterfactual simulation of policies other than those actually adopted to see whether a 
better performance would have resulted. The advantages of multi-commodity economy-
wide models such as the CGE models notwithstanding, it is important to bring out some 
important caveats/weaknesses to applications of such models. A CGE model like the 
one described below does not capture variables like politics, weather, governance, donor 
support (confidence) etc. yet these factors have a great impact on the performance of the 
agricultural sector. However, one can argue that the model can capture donor support 
through the exogenous foreign inflows as a proxy. Moreover, probably politics can be 
captured through instruments such as taxation and expenditure as proxies which in 
reality depend on political ideology of a given Government. 
 
The Kenyan economy CGE model assumes profit maximization behavior by producers, 
utility maximization by consumers, and markets which clear through flexible 
adjustment in wages and prices.5 The structure of Kenyan Economy General 

5 More details about this model including the algebraic derivations of the equations are described in 
Karingi (1998). 
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Equilibrium Model (KEGEM) follows the standard neoclassical specification of the 
CGE model in Dervis et al. (1982), albeit with some modifications.  The most important 
modification is the formulation of the production structure in the form used in ORANI 
(Dixon et al. 1977, Dixon et al. 1982) and MONASH-MRF (Peter et al. 1996) models of 
the Australian economy allowing the intermediate inputs to be differentiated by source. 
 
Production technology  
 
In order to accommodate various degrees of substitution and different elasticities among 
the different factors of production specified for Kenya, KEGEM proposes a nested 
production structure technology such as the one used in Dixon et al. (1977), Wong 
(1990) and Mitra (1994).  The production technology exhibits constant returns to scale 
and is in three level forms as represented in Equation (1): 
X A CES ID IM CES K CES Li i

X
ji ji i li= min[ ( , ); ( , ( ))]                (1) 

where 
Ai

X = Efficiency parameter capturing productivity of the primary and intermediate 
factors. 

Xi = Supply of gross sectoral production in sector i. 

IDji = Domestically produced intermediate commodity in sector j used as input in 
sector i to form the sector’s composite intermediate commodity. 

IM ji  = Imported intermediate commodity in sector j used as input in sector i to 
form the sector’s composite intermediate commodity. 

Ki  = Demand for capital in sector i.  

Lli  = Demand for labour input of category l used in sector i. 

At the top level, composite value added input and a composite intermediate input are 
used in fixed proportions to the output using a Leontief production function.  The 
Leontief combination of the value-added input, VAi , and composite intermediate input, 
N ji , at the first level of gross sectoral production, Xi , is given in Equation (2): 

( )X A N VAi i
X

N ji VA iji i
= min ;α α                   (2) 

where Ai
X  is the efficiency parameter capturing factor productivity for gross sectoral 

output.  α N ji
 and α VAi

are the distribution (weighting) parameters for the composite 
intermediate input and composite value-added factor respectively. 
For the other two levels, a constant elasticity of substitution (CES) assumption is 
invoked.  Substitution is allowed between imported and domestic intermediate inputs of 
the same type and among the primary factors.  Domestically produced intermediate 
inputs are differentiated from imported intermediate inputs by a CES function that 
produces the composite intermediate input, N ji , as shown in Equation (3): 

( )N CES ID IM A ID IMji ji ji ji
N

ID ji IM jiji

ni

ji

ni
ni= = +− − −

( ),

/
α αρ ρ ρ1

                (3) 
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Here, Aji
N  is the efficiency parameter for the formation of the composite intermediate 

input and ρ ni
is the substitution parameter for the two intermediate inputs from different 

sources for each sector.  α IM ji
 and α IDji

 are the distribution parameters6 for 
intermediate inputs by source for a given sector i.   
Equation (4) is the formation of effective value-added input.  It describes the CES 
functions adopted to describe substitution possibilities between composite labour and 
capital in the creation of a unit of composite primary factor, the value-added factor, 
VAi . 

( )VA CES K L A K Li i i i
VA

K i L ii

vai

i

vai
vai= = +− − −

( , )
/

α αρ ρ ρ1
               (4) 

Here, Ai
VA  is the efficiency parameter for the composite value-added input formation, 

ρ vai
 the substitution parameter of the inputs forming the composite value-added input. 

α Ki
 and α Li

 are the distribution parameters for capital and labour in the formation of 
the composite value-added input respectively. 
 
The two sets of relationships given by Equation (3) and Equation (4) describe how the 
top-level variables in the overall Leontief combination are determined.  The third level 
applies only to the effective labour input required for value-added production.  This 
effective labour is made from five types of labour categories (Equation (5)).  The labour 
categories are unskilled, skilled, semi-professional, professional and self-employed 
labour.  As in the second level, a CES function is specified.  This allows for substitution 
between labour from different categories in the creation of a unit of composite labour, 
Li : 

L CES L A Li li i
L

li li
l

Li

Li

= =








−
−

∑( )
/

α ρ
ρ1

                 (5) 

The effective labour input is a CES aggregation of labour of different categories with l 
representing the labour category and Ai

L  capturing the efficiency parameter for the 
formation of effective labour.  α li  represents the distribution parameters of category l in 
the effective labour of sector i.  ρ li

 is the substitution parameter that determines the 
elasticity of substitution between different labour categories.  The CES combination of 
the five types of labour assumes a single elasticity of substitution among all labour 
categories (that is, constancy of pair-wise substitution elasticities). 

6 If the functional form of the equation describing the formation of the composite intermediate input 
adopted a Cobb-Douglas production technology, the distribution parameters would represent cost shares 
of the intermediate inputs by source.  However, due to the CES production technology used in KEGEM, 
then these weights are no longer simply cost shares but what Dixon et al. (1982, 1992) refer to as 
modified cost shares.  Therefore, what is referred to here as distribution parameters for inputs forming the 
composite intermediate input are actually modified cost shares.  The same case follows for distribution 
parameters of the inputs forming other composites within KEGEM where CES technology is invoked. 
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Factor demands 
 
Like most neoclassical CGE models, KEGEM assumes producers are competitive and 
efficient. According to Dixon et al. (1977), the competitiveness is due to treatment of all 
input and output prices as exogenous. Efficiency, on the other hand, is implied by the 
fact that for any given level of output producers select the combination of inputs which 
minimizes their costs subject to maintaining a given output level. Given the separable 
and nested production structure, the profit-maximization or cost-minimization problem 
is separable.  This means that if inputs are optimally chosen at every level of production 
technology, without reference to any other level, the overall input composition is 
efficient.  Factor demands for composite intermediate and composite primary inputs are 
derived from Equation 2. The demands for intermediate inputs by source are derived 
through cost minimization subject to technological constraint of Equation 3.  Similarly, 
the capital stock and composite labour demand are derived from Equation 4.  Lastly, the 
demand for each labour category is derived through a cost minimization procedure 
subject to the constraint imposed by Equation 5. 
 
Institutional Incomes 
 
It is assumed, for simplicity, that there is one firm representing each sector. Profits are 
given by aggregate revenue minus all production costs, which include two intermediate 
inputs, wages, and capital costs of depreciation and interest payments. The firms are 
also faced with indirect taxes to government. Any subsidies received by firms are added 
to aggregate revenue when deriving the profits for each sector. Thus, profits represent 
returns to capital suppliers who are the firms’ owners.  The assumption inherent in this 
formulation is that KEGEM differentiates owners of capital from owners of labour. 
Firms then hire labour supplied by different households.   
Households receive wage income by supplying labour to the firms, and this is the main 
source of their income.  The net household transfers include payments to households by 
government and firm operators.  Ideally, income transfers to households by firms are in 
the form of dividend payments, so that they are endogenous in the model. While this 
would remove the possibility of underestimating household incomes it does call for 
information on household equity holdings in different sectors, information that is not 
readily available in Kenya and any attempt to model transfers between domestic 
institutions where origin or destination of transfers is households would have to be 
arbitrary, involving guesswork. Thus, transfer payments were included as exogenous in 
the model closure while deriving household incomes. The government receives its 
income from taxation.  The government receives direct taxes on the firms and 
households’ income, indirect taxes on sectoral production and import duties. 
 
Consumption demand by households 
 
A linear expenditure system (LES), the Stone-Geary LES obtained from the constrained 
maximization of the Klein-Rubin utility function, was used for KEGEM. The LES 
employed has the property that theoretical restrictions of classical consumer demand 
theory are satisfied (Craven and Haidacher 1987). Unlike households, government in 
KEGEM does not seek to maximise utility but instead, it keeps the proportion of 
expenditure on each commodity fixed.   
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Savings  
 
Households’ savings are a fixed proportion of a given household income. Total savings 
for each household group depends on the savings rate and income for that group.  
Sectoral savings by firms are given by net after tax income and net sectoral transfers.  
Government savings are net government income net of government consumption of 
goods and services. Foreign savings are converted to domestic currency using the going 
exchange rate, and do supplement savings of domestic institutions to yield total savings. 
 
 
 
 
 
Investment demand 
 
The level of savings determines total investment.  Investment demand by sector of 
origin is distributed to various sectors as is common to most CGE models and is 
borrowed from dynamic input-output models (Dervis et al. 1982). 
 
 
Kenya’s Trade with the Rest of the World 
 
As in most CGE models, imperfect substitutability between domestic and imported 
commodities is assumed, enabling imported and local commodities to be considered as 
imperfect substitutes. By virtue of the CES assumptions, demand for the imported 
commodity is derived demand. Since Kenya does not control any large shares of any 
world export market, a small-country assumption is used. Therefore, export prices are 
fixed independent of quantities exported. In other words, Kenya faces an infinitely 
elastic export demand function. Products are assumed to be homogenous and there 
exists a downward-sloping demand curve for Kenya’s exports, so that exports are 
determined through an export supply function alone without a formal incorporation of 
an export demand function. This is a framework that has been extensively applied in 
CGE models documented in Dervis et al. (1982).   
 
Hence, to model export supply, one begins with recognition that a product can either be 
used locally or exported. In this model, Kenyan export supply functions are derived 
from an explicit optimizing framework that explains the proportions in which the 
domestic consumption and exports of the commodity appear in each sector’s output. 
This framework entails assuming a constant elasticity of transformation between 
quantity sold locally and those exported as proposed in Powell and Gruen (1968). The 
optimization consists of a revenue-maximizing framework that has greater visibility of 
the theoretical underpinnings explained in Dixon et al. (1982). 
 
The Price System in the Model 
 
KEGEM uses several sets of prices, which are a combination of the framework in 
models such as ORANI (Dixon et al. 1982) and in Dervis et al. (1982).  The domestic 
price of a commodity produced in sector i is determined as in ORANI.  However, 
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KEGEM differentiates the basic (domestic) price7 with producer and consumer prices.  
The producer and consumer prices are determined as composites of the domestic (basic) 
price and the export price and import price respectively as in models that use the Dervis 
et al. (1982) style.  The prices of effective inputs formed in the nested production 
structure are determined in a similar fashion to those in ORANI. 
 
The key assumption in determining the basic price is that, in equilibrium, all firms make 
zero profit, achieved by setting the basic price equal to unit cost of production. As 
explained in Siriwardana (1996), the assumption of constant returns to scale in 
production and competitive pricing behavior in each of the economic activities ensures 
that zero pure profits are earned in equilibrium.  The price of the domestic commodity is 
the sum of payments for intermediate inputs, labour services and capital payments, such 
that it is an average price of the costs of inputs. The implication of the basic price 
equation is that the basic value of good i is a weighted average of the prices of the 
inputs to the production of i, the weights being the cost shares of each input.  Given the 
domestic price of a given sector’s commodity, the purchasing price for the domestic 
intermediate input produced in sector j used in sector i can be deduced. In ORANI-style 
models, the basic value of a commodity is the price paid to producers.  The producer 
price in KEGEM is a combination of the basic (domestic) price with the export price in 
domestic currency. The composite producer price is, therefore, a weighted average of 
the domestic commodity and export commodity price. 
 
The aggregate world price for commodities is exogenous and fixed. For the period 
covered by this study, export taxes or subsidies were not an important policy instrument 
for the Kenyan government, hence, the export price equation differs with most CGE 
models in that it does not include the export subsidy (tax) variable. Quantities of a 
commodity sold locally are combined with quantities imported using a constant 
elasticity of substitution aggregation function to determine the total supply of the 
composite commodity.  The domestic price is combined with the import price in 
domestic currency to determine the composite consumer price. It follows that the price 
of the composite commodity, is a weighted average of the import price and the local 
market price. 
 
Import prices, are equal to world price of imports, converted into Kenyan shillings at 
prevailing exchange rate, and adjusted for import taxes.  The purchasers’ price for the 
imported intermediate commodity from sector j used as an input in sector i is given by a 
similar equation to that of imports, adjusted for indirect taxes.  The introduction of 
exchange rate and exogenous world import prices in the imports price equation allows 
world prices to have a determining influence on Kenyan domestic prices. 
 
Due to the nested and separable nature of KEGEM, there are other important prices 
whose origins need to be explained.  These are the prices of the composites that are 
formed in the assumed production technology.  They are the composite prices for the 
effective intermediate input, effective primary input and effective labour input.  It is 

7 The basic price of domestically produced commodity is the price received by producers. It excludes 
sales tax (or value added tax as the case may be), and transport and other margin costs in the transfer of 
the produced commodity from producers to users. In this case, basic prices are assumed to be the same 
across producing industries and across users. 
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worth remembering that these composite commodities have been assumed to involve 
independent decisions, that is, the separability assumption.  Therefore, it is plausible 
that for each of these composites there is an independent price equation.  The price for 
these effective units are formed in a manner similar to the ORANI-style models in 
particular the MONASH-MRF model (see Peter et al. 1996).  For instance, the price of 
the composite intermediate commodity j used in the production process of sector i is a 
cost-weighted Divisia index of individual prices of intermediate inputs by source. 
 
The value-added price is defined through an equation that captures prices of primary 
inputs. The effective primary factor price is a cost-weighted Divisia index of the rental 
price of capital and the average sectoral wage. The rental price of capital is endogenous 
and changes accordingly to clear the market for the fixed capital and is different 
compared to the price of capital goods or the price of assets used for investment in a 
given sector. The wage mechanism adopted for the Kenyan labour markets affect the 
values of equilibrium quantities for output and endogenous prices.  However, in order to 
uphold consistency with price formation for the other composites in the production 
structure, the sectoral wage is determined by a weighted average of wages of different 
labour categories. 
 
That is, the average wage is a Divisia index of the wages of different labour categories.  
The wage rate of different occupations is derived through an indexation to the consumer 
price index.  The consumer price index is computed through a weighting formula from 
the price of the composite domestic commodity, capturing both domestic and import 
prices.  The consumer price index captures the differing influences that domestic and 
imported inputs in the different sectors have in the Kenyan economy.  The producer 
price index is computed in KEGEM in a manner similar to the CPI.  The producer price 
index captures both domestic and export prices. 
 
Equilibrium in the Products and Factor Markets 
 
To complete the model, equilibrium is imposed in product markets between demand and 
supply of domestic products.  That is, the model ensures that demand equals supply for 
domestically produced commodities. The left-hand side of equilibrium equation in the 
product markets is the supply while the right hand side captures the total demand, which 
is made up of local demand of domestic output for intermediate inputs; demands for 
households’ consumption; demands for government purchases; demand for inputs to 
capital formation; and export supply. Unlike in ORANI, the final demands in KEGEM 
are composites of local and imported products. Total demand is the sum of all demands 
by households, government and other sectors for intermediate and investment use.  
Therefore, there is a market-clearing equation, ensuring equilibrium in every composite 
commodity markets.  The condition for balance of trade equilibrium is formulated as 
part of the market equilibrium conditions in domestic currency. 
 
Tyler and Akinboade (1992) found that Keynesian closure could be applied to Kenya’s 
labour market, which assumes unlimited supply of labour at a fixed nominal wage so 
that the level of employment is determined endogenously by demand for labour. In this 
study, this closure is applied in the simulation of import tariffs. Essentially, employers 
are assumed to obtain as much labour as they would like to employ at prevailing real 
wage rates. With a wage indexation parameter of one, then the real wages of the 
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different occupations are unaffected by the tariff changes.8 This assumption is realistic 
for Kenya given that historically there have been high rates of unemployment. 
Moreover, real wages in Kenya have mainly been determined by bargaining processes 
rather than by changes in the labour market conditions.  Besides the assumption on 
labour, it is also assumed that capital is fixed and is sector specific. 
 
The Macroeconomic closure 
 
Since the number of variables exceeds the number of equations in KEGEM, it is 
necessary to have predetermined variables to solve the equations. This involves 
determining the closure of the model or determining the economic environment under 
which the simulations are made. In closing KEGEM, product and factor prices are 
endogenously determined and world prices of exports and imports are exogenous.  
There is no restriction on the balance of trade, which is also endogenous in the model.  
The different labour types are assumed to be available in unlimited supplies with wages 
for different labour categories indexed to the consumer price index with indexation 
ranging between zero and one.  For example, when the wage indexation parameter is 
one an unlimited supply of labour is available at fixed real wages. 
 
Total savings (from domestic and foreign sources) are distributed in fixed value shares 
to investment in the three production sectors. Investment is endogenously determined 
and adjusts to the level of savings. Foreign savings, unlike domestic savings, are 
exogenously determined. There are no direct connections between investment and 
capital stock and capital stock is exogenous and sector specific unlike for the labour 
categories where labour shifts between categories.  In other words, sectoral investment 
is endogenous, and does not augment capital stocks. This means that all the results from 
the simulations using the model are short run. The exchange rate is also exogenous and 
acts as the numeraire, determining the absolute price level.  
 
All the tax parameters for direct, indirect and import taxes are exogenous. The tax 
parameters are the fiscal and trade policy instruments available to government.  
Government total consumption of goods and services is also exogenously determined 
and is treated as a fiscal policy instrument. The level of subsidies in each of the 
producing sectors is also exogenously determined. This closure captures the 
assumptions underlying the simulations in KEGEM, whose full equations and variables 
are listed in the Appendix in Tables A.1 and A.2 while the coefficients used in the 
model are listed in Table A.3.  Appendix Table A.4 shows the model closure conditions. 
 
 
6. Analyzing Trade Liberalization in the late 1980s 
 
In the 1980s, the SAPs were instituted by the World Bank and International Monetary 
Fund, which together with other bilateral donors made it hard for developing countries 
to obtain external credit without undertaking minimum economic and political reforms. 

8 KEGEM is mix of linear and non-linear equations. Therefore, it is unlikely that there will be a perfect 
match between the change in the price index and the real wage given the outcome on nominal wage. A 
discrepancy in the change in the price index vis-à-vis the change in the real wage is acceptable and this is 
seen in the results discussed later in the paper. 
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One of the key conditionality was for the developing economies to shift from import 
substitution to market liberalization, which would improve the welfare of their 
populations by making it possible for more efficiently produced goods to be imported in 
these countries. In addition, the inefficiencies in resource allocation associated with the 
import substitution were seen to hinder rapid development in these economies. In 
addition to the SAPs, pressure for reforms was already coming from the General 
Agreements on Trade and Tariff, the predecessor of the World Trade Organization. 
Kenya published the Sessional Paper No.1 on Economic Management for Renewed 
Growth, discarding the import substitution model because, having experienced 
significant internal and external imbalances during the 1970s and the 1980s, the country 
felt it needed to open up its economy. One of the significant ways to achieve this was 
through trade liberalisation, particularly rationalization and reduction of import tariffs. 
Specifically, the Government policies focused on deregulation and adoption of a market 
based incentive system to channel resources to productive uses as well as the 
liberalization of trade and marketing and removal of price controls to make the 
economy more competitive.  Kenya had recognised the need to open up its economy 
and there has been arguments advanced to explain the stalling of the reforms. 9, 10  
 
KEGEM uses the 1986 Kenyan input-output and social accounting matrix tables to 
explore the implications of the trade liberalization process on the country’s agricultural 
economy. There are three sectors identified in our analysis: agriculture, manufacturing 
and services. The original input-output tables and social accounting matrix have 37 
production activities. Ten household groups (three urban and seven rural) are used and 
disaggregated on the basis of level of income for the urban and land ownership for rural 
households. Five labour categories are also identified. 
 
Elasticity parameters used in KEGEM (Table 3 and Table 4) are assumed since no 
estimates existed for Kenya. Table 4 shows the income elasticities of the linear 
expenditure system. The Frisch parameter shows the relationship between price 
elasticities and expenditure elasticity in the context of an additive utility specification, 
which is assumed in the linear expenditure system. 

9 Some authors have noted that the implementation of reforms since inception to late 1991 was not 
characterised by public controversy (Ikiara et al. 1993) 

10 A key argument for the policy inertia that developed towards the end of the 1980s was that Kenya’s 
economic agenda could not resist political change that was encompassing Africa. The government 
concentrated its energy ensuring political survival rather than undertaking much needed economic 
reforms. Given the short-term costs of policy prescriptions made, political expediency overruled the 
significance of economic reforms. 
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Table 3: Sectoral Parameters 
 Agriculture Manufacturing Service 

Elasticity in intermediate input CES 0.80 0.60 0.40 

Elasticity in value added CES 0.50 0.70 0.60 

Elasticity in composite labour CES 0.50 0.50 0.50 

Elasticity in import CES 0.80 0.60 0.40 

Elasticity in export CET 1.30 0.80 0.30 

Source:  Average of equivalent values used in Fargeix and Sadoulet (1994) for Ecuador,  Dervis et al. 
(1982) for a semi-industrialised Turkish economy, Dorosh (1996) for Madagascar and Dorosh et al. 
(1996) for Niger. 
 
Table 4: Household Consumption Parameters (Income Elasticities)11 

 Uhh1 Uhh2 Uhh3 Rhh1 Rhh2 Rhh3 Rhh4 Rhh5 Rhh6 Rhh7 

Agriculture 0.90 0.70 0.50 0.90 0.80 0.70 0.60 0.50 0.50 0.70 

Manufacturing 1.10 1.30 1.40 1.10 1.20 1.30 1.40 1.50 1.60 1.30 

Service 0.70 0.80 1.10 0.70 0.80 0.90 1.00 1.10 1.20 0.80 

Frisch 
parameter 

-4.00 -3.00 -2.00 -4.50 -4.00 -3.50 -3.00 -2.50 -2.00 -3.50 

Source: Fargeix and Sadoulet (1994) and Lluch et al. (1977). 
 
The Trade Policy Simulation 
 
The policy simulation in KEGEM is not a complete removal of all trade tariffs but a 
calculated reduction in the tariff rate. From the input-output and social accounting 
matrix data of 1986, the effective import duty rates were an average of 16.4 percent and 
25.2 percent for agricultural and manufactured imports, respectively.12,13 Table 5 
shows the rates computed by averaging the tariff rates (import duty divided by import 
values). 

11 Uhh1 = Low income urban households; Uhh2 = Middle income urban households; Uhh3 = High 
income urban households; Rhh1 = Rural households holding less than 0.5 ha. and with little additional 
income; Rhh2 = Rural households holding 0.5 ha. with substantial additional income; Rhh3 = Rural 
households holding greater than 0.5 ha. but less than 1.0 ha. with little additional income; Rhh4 = Rural 
households (holding less than 0.5 ha. but less than 1.0 ha. with substantial additional income; Rhh5 = 
Rural households holding greater than 1.0 ha. but less than 8.0 ha.; Rhh6 = Rural households holding 
greater than 8.0 ha. (small farms only); Rhh7 = Other rural households. 
12 These import duty rates are calculated by the simple formula: tariff rate for sector i = total duty 
collections in sector i/total imports of sector i. 

13 These tariff rates are very similar to those calculated using National Accounts data as import duty 
divided by the import values. 
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Table 5: Calculated Tariff Rates (%) from Import Duty Collections in Selected Years 

 1986 1989 1990 1992 1993 1994 1999 
Food and Animals 15.0 17.0 5.0 2.0 4.0 6.2 32.6 
Bev & Tobacco 92.0 84.0 73.0 24.0 22.0 18.8 13.9 
Crude Materials 29.0 22.0 20.0 10.0 16.0 13.9 13.0 
Mineral Fuels 11.0 8.0 7.0 0.23 8.0 20.7 15.1 
Oils and Fats 2.6 6.4 0.6 15.5 24.1 22.1 9.0 
Chemicals 14.4 16.5 17.8 10.2 10.9 12.8 5.4 
Manufacturers 27.0 20.7 17.6 14.2 16.7 20.0 13.9 
Equipment 17.0 12.0 12.7 8.7 16.6 18.1 11.3 
Miscellaneous 17.0 14.8 13.7 8.4 12.7 11.4 11.4 
Average Rate (Total 
Duty Collections)  

16.5 13.8 12.5 7.6 12.7 16.0 12.8 

Source: Statistical Abstracts, various issues 

The effective tariff rates computed from the input-output tables and social accounting 
matrix tables for 1986 were close to those obtained from a similar computation using 
Kenya’s national accounts information (Table 5).14 We use the rates from the input-
output tables and the social accounting matrix for 1986 as the starting point for this 
study as indicated earlier. In this simulation we investigate the implications of reducing 
the manufactured goods tariffs by 40 percent to an effective rate of 15 percent from the 
average of 25.2 percent and a reduction by a similar amount of the agricultural 
commodity tariffs to 10 percent from an effective rate of 16.4 percent.  
 
Impacts on GDP Growth 
 
The results of this simulation are shown in Table 6. At the macro level, trade 
liberalisation through lower import tariffs contributes half a percentage point 
improvement in the real GDP. As expected, output fell in the manufacturing sector by 
1.6 percent due to import competition with the lower tariffs. Agricultural output, which 
was expected to benefit from cheaper inputs derived from trade liberalisation, improved 
marginally by 0.04 percent. Trade liberalisation in Kenya therefore results in expected 
outcome, that is, lower tariffs hurt the import-competing manufacturing sector while 
benefiting export-producing sectors such as agriculture. While there is no 
disaggregation of agricultural sector in the model, intuitively the losing sub-sectors are 
food crops (maize, wheat and rice) and the gainers are exports crop sector (tea, coffee 
and horticulture). As noted earlier, per capita food production declined in the post-
liberalisation period while export crops, except for coffee, performed reasonably well 
over that period. The most likely explanation of these outcomes is that food crops sector 
faced stiffer competition from food imports from neighbouring countries but export 
crops benefit from cheaper inputs. 
 

14 The high increase of tariff levels for agricultural products is as a result of elimination of non-tariffs 
following Kenya’s being a signatory to the WTO Agreement on Agriculture in 1995 and consequently 
adoption of tariffication as required by the Agreement  
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The result that the agricultural sector does still experience some positive growth may be 
then explained by the value added in the export crops sector being larger than the value 
added of the food crops. In spite of the postulation about the food sector and export 
sector divide, it must be recognised that a sizable population of Kenyan small scale 
farmers grows food crops for home consumption, partly, due to market imperfections or 
failure. Cultivation of high value crops for export on the other hand for these small scale 
farmers could be constrained by factors such as high investment requirements, 
unfavourable climatic and soil conditions, lack of proper infrastructure in rural areas 
and poor extension services. These possible outcomes suggest safety nets and 
supportive measures for the vulnerable smallholder farmers during the liberalisation and 
immediate post-liberalisation periods. 
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Table 6: Macroeconomic, Trade Performance, and Employment Impacts of Trade 
Liberalisation 

Macro Indicators Percentage Deviation from Base 
Real GDP 0.5 
Consumer price index -3.3 
Balance of Trade (change) 1,633 
Real government revenue -11.2 
Sectoral output (value added)  
Agriculture 0.04 
Manufacturing -1.6 
Services -0.6 
Export supply  
Agriculture 0.9 
Manufacturing 2.3 
Services 0.1 
Import demand  
Agriculture 3.5 
Manufacturing 0.1 
Services -1.7 
Investment demand  
Agriculture -1.4 
Manufacturing -4.1 
Services -11.6 
Sectoral employment demand  
Agriculture 0.4 
Manufacturing -5.2 
Services -1.0 
Labour demand by category  
Unskilled -2.2 
Skilled -2.9 
Semi-professional -1.8 
Professional -1.6 
Self-employed -1.0 
 

Impacts on General Price 

The lower tariffs are also associated with a decline in the general price level, with the 
CPI declining by 3.3 percent. The lower price regime contributes to the reduction of the 
cost of doing business in the economy and partially explains the positive real GDP 
growth and marginal improvement in the agricultural sector. While the low price regime 
is an appropriate macroeconomic outcome, the downside is that it serves as a 
disincentive to farmers. Inability to gain higher food prices may strengthen the 
argument that under trade liberalisation, food crops lost compared to export crops. 
Nyangito (1999) notes that, in deed, the food sub-sector was adversely affected by these 
policy reforms, especially as a result of poor prices induced by increased food imports. 
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Impacts on Current Account 

The balance of trade improved under liberalization. This can be explained by the 
sectoral analysis of the exports and imports performance. Lower tariffs were 
accompanied by a higher import demand, especially in the agricultural sector, an 
increase that was more than compensated by the increase in manufactured exports. The 
manufactured exports growth reflected a possible shift between domestic consumption 
and exports.15 While manufactured output declined due to tariff reduction, the increase 
in exports can be attributed to increased export supply at the expense of domestic 
demand. This is intuitive in that it is likely that the domestic demanded manufactured 
goods are not able to compete with imported substitutes leaving the manufacturers with 
the option of diversifying their products and their markets. Trade liberalisation acted as 
a catalyst for restructuring the domestic manufacturing sector, shifting into alternative 
products or higher value products and also diversifying product market. Evidence is 
given to support this argument by members of the Kenya Association of Manufacturers, 
explaining why Kenya’s market share within the Common Market for Eastern and 
Southern Africa (COMESA) has improved in spite of difficult economic conditions 
since mid-1980s. The argument advanced is that faced with higher competition after 
liberalisation, Kenyan businesses, particularly the manufacturing businesses had to 
restructure and minimise production costs in order to sustain their businesses. 
 
The results of these simulations counter arguments against trade liberalisation. 
Opponents of trade liberalisation, especially unilateral tariff reductions, argue that 
domestic manufactures would suffer from cheaper manufactured imports. However, the 
results show that for Kenya, reducing tariffs in the agricultural and manufacturing 
sectors does not necessarily imply adversity in domestic industries. Manufactured 
exports, contrary to expectations, rose by 2.3 percent in spite of the 1.6 percent decline 
in manufactured output. This is consistent with the fact that domestic production has 
high import content, to the extent that lower tariffs reduce production costs for domestic 
producers, raising their competitive position for some export products. The simulation 
results, therefore, show that reduced general price level in the domestic economy and 
lower costs of imported intermediate inputs produce a competitive position for the 
manufacturing sector that far exceeds the competition posed to the economy by imports 
in general. Another explanation to the outcome in manufactured exports could be the 
possibility of a shift in the product mix. That is, import substitution may have fallen 
while manufactured exports rose with trade liberalisation.   
 
These results indicate that it is possible to capitalise on the positive impacts of trade 
liberalisation by undertaking rationalisation and restructuring process in the 
manufactured goods sector. The focus seems to be given to the manufactured goods 
sub-sectors that are competitive. This would be best for the economy if they depend on 
inputs from the agricultural sector, as this would create opportunities for expanding 
agricultural production. In other words, it is important too and practical for Kenya to 

15 As explained by an anonymous referee to an earlier version of this study, the result that domestic 
industries are able to allocate a larger share of their output to exports is possible in the real world. 
However, we would like to concur with the view of the anonymous referee that these results should be 
treated more as indicative given the prevailing uncertainties to the constant elasticity of transformation 
parameters, aspects of the model structure and the data. 

24 

 

                                                 



 

 

 

shift from food production to high value exports –horticulture and industrial crops- and 
also emphasize the importance of value adding in agricultural production through agro-
processing.  
 
Impact on Employment 
 
There are mixed results on employment from a 40 percent reduction in the trade tariffs 
for both manufacturing and agriculture. The sectoral employment demand indicates that 
lower tariffs, except in agriculture, are associated with declining employment. As can be 
seen from Table 6, employment demand in agriculture rises marginally by about half a 
percent while for manufacturing and services, employment demand actually contracts. 
These results are intuitive in that employment in the import-competing manufacturing 
sector declines. One point that is important to note then is that the overall employment 
effects of tariff reduction could be positive or negative depending on which effect 
overcompensates the other. For instance, the increase in agricultural sector employment 
could more than compensate for the declines in the manufacturing sector employment16.  
 
There are also productivity implications of the sectoral employment effects discussed 
above. Improved competitiveness in domestic production, especially for manufactured 
goods, resulting in higher export supply is accompanied by higher productivity, an 
outcome pointing to a possible improvement in productivity in the manufacturing 
sector.17 The implication of this result is that instead of the domestic manufacturing 
firms seeing liberalisation as a threat, they might pay more attention to the opportunities 
it presents especially if the other countries are liberalising. In order to realise the gains 
from these opportunities, restructuring takes place which is accompanied by job losses, 
hence the lower employment demand. But the remaining workforce appears to be more 
productive as the firms exploit the opportunities presented by the more liberalised trade. 
It is important however to note that with the higher productivity the displaced labour in 
manufacturing sector would need to be absorbed, say, in agricultural production to 
expand base for raw materials. The key concern would nevertheless be the lower wages 
in agriculture, which do not attract and retain labour. 
 
It is therefore clear from this analysis that there are three important channels that 
reduced import tariffs could have to produce higher real GDP. The first one is that of 
competitiveness. The second one is that of productivity. The third one is a shift in the 
product mix, which entails a restructuring of the production systems so that there is a 
move away from import-competing goods as the latter are likely to become cheaper 

16 Given the symmetry nature of the general equilibrium models results, the implication that emerges 
from this discussion is that if we were to instead raise tariffs by 40 percent rather than reduce them, then, 
it is possible for us to obtain a fall in total employment. Such a result implies that general increases in 
protection are an ineffective means of preserving aggregate domestic employment. Increased employment 
in the import-competing sector such as manufacturing (and this is one main argument for protection – 
about jobs) could easily be more than offset by declines in employment in other sectors such as 
agriculture given its import intensity in terms of inputs. 

17 The authors would also like to thank an anonymous referee who pointed out correctly that the 
combination of more output and less employment effects may also reflect a shift in less labour-intensive 
techniques within the limits of assumed constant elasticity of substitution functions and/or shift towards 
labour-intensive sectors to the extent that manufacturing has many sub-sectors. 
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with liberalisation. These channels in Kenya are strongest in the manufacturing sector 
than in the agricultural sector. It can therefore be said from the analysis so far that 
whereas lower import tariffs tend to hurt import competing sectors such as 
manufacturing and have a positive impact on export producing sectors like agriculture, 
our results show that Kenya did not face a significantly bleak outcome from liberalising 
trade. 
 
Employment Effects by Category 
 
The distribution of the effects on employment among the different labour categories 
present an opportunity to analyse which group is affected most by trade liberalisation. 
This is important especially when policies need to be assessed in terms of their poverty 
reducing capacity and in this particular case income poverty. Our results indicate that 
unskilled and skilled workers are affected most by trade liberalisation as employment 
demand in these two categories fall by 2.2 and 2.9 percentage points respectively from 
the base. The reason for the reduced demand for services of skilled and unskilled 
workers is the restructuring necessitated on the manufacturing sector by trade 
liberalisation, as this is the sector where most of these workers are employed. The wage 
and income implications of these shifts are analyzed below.  
 
An important issue that this study sought to address was the implication of trade 
liberalisation for poverty reduction efforts. This objective is addressed by analysing the 
impacts of lower tariffs on wage rates and by extension the labour incomes and 
household consumer demands. The deviations of the wage rates and labour incomes 
from the base as a result of trade liberalisation are shown in Table 6. The real incomes 
of the ten different household categories are also indicated. The results are reported both 
in nominal and real terms. In each case, the general price level deflates the nominal 
results in order to obtain the results in real terms. In nominal terms, the wage rate in the 
three sectors falls by one percent. This nominal decline is more than compensated by 
the fall in the general price level. Thus the trade liberalisation actually results in 2.4 
percent rise in real wages in the economy.  
 
The wage changes are more informative when looked from the point of view of the 
effects they have on labour incomes. The labour incomes are a function of the level of 
employment demand for the given labour category and the wage rate changes. From 
Table 7, trade liberalisation hurts most the skilled labour workers as the labour income 
for this category declines by 3.8 percent in nominal terms and 0.6 percentage points in 
real terms. The self-employed workers, the professionals and semi-professional workers 
are not affected adversely by trade liberalisation. Whereas labour incomes for these 
three groups also decline in nominal terms, these falls are more than compensated by 
the more favourable effects that trade liberalisation has on the general price level. 
Therefore, self-employed workers’ real labour incomes rise by close to one and one-half 
percentage points above the base. The professional and semi-professional workers who 
are mainly outside the agricultural and manufacturing sectors also experience increased 
real labour incomes of 0.8 and 0.6 percentage points above the base respectively. The 
decline in the general price level contributes significantly to the improvement of real 
incomes for labour in spite of the fall in employment demand. 
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These results indicate that trade liberalisation has a positive impact on income poverty 
in real terms. This is well illustrated by the outcome in the household incomes. Table 7 
shows the effects of trade liberalisation on the incomes of the three urban and seven 
rural household groups. On average, the losses in nominal terms are more for urban 
households when compared to the rural households. This is particularly the case for the 
low-income and middle-income urban households. These are the income group that 
contribute their labour services mainly to the unskilled and skilled labour categories that 
were seen to be affected most by the liberalisation and not surprisingly this is the result 
of the declining output in the manufacturing sector. The upper-income urban 
household’s real incomes rose by 2.3 percentage points. This is the group that is 
comprised mainly of the professional and semi-professional workers. 
 
Agricultural related activities in terms of their output only showed a marginal rise. On 
the aggregate however, labour demand also rose marginally. The rural household 
incomes, which are dependent on the performance in the agricultural sector, rose by at 
least 2 percents in real terms. While trade liberalisation results in falling labour demand 
in the economy, the impact on the agricultural sector is not that severe to the extent that 
the nominal falls in the rural incomes which are associated more to the developments in 
the nominal wage rate are more than compensated by the improvements in the general 
price level. Both the smallholder and large farmers benefit in real terms from the trade 
liberalisation. It is the large farmers however who benefit most as the real incomes for 
Rhh6 increased by 2.7 percentage points. The smaller farmers (Rhh1, Rhh2 and Rhh3) 
real incomes increase by an average 2.2 percentage points in real terms. 
 
Our results therefore demonstrate that the macroeconomic impacts of a trade 
liberalisation policy are very critical to the ability of this policy to influence positively 
poverty reduction efforts. Where the policy results at the macroeconomic level in a 
more stable macroeconomic environment exemplified by a decline in the general level 
of prices, then the real wages, labour incomes and household incomes are more likely to 
be favourable and welfare improving in spite of such a policy’s possible negative 
impact on output and employment of factor inputs such as labour. In the case of Kenya, 
it is evident from these results that trade liberalisation results in better real incomes for 
all income groups even though the performance of the agricultural and manufacturing 
sectors were poor in terms of output and in the case of manufacturing sector, there were 
employment declines.  
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Table 7: Wage Rates and Labour Incomes 
Wage rate Nominal Real 
Agriculture -1.0 2.4 
Manufacturing -1.0 2.4 
Services -1.0 2.4 
Labour incomes by category Nominal Real 
Unskilled -3.1 0.2 
Skilled -3.8 -0.6 
Semi-professional -2.8 0.6 
Professional -2.6 0.8 
Self-employed -2.0 1.4 
Incomes for households Nominal Real 
Uhh1 -2.8 0.5 
Uhh2 -2.3 1.1 
Uhh3 -1.1 2.3 
Rhh1 -1.3 2.1 
Rhh2 -1.2 2.2 
Rhh3 -1.1 2.3 
Rhh4 -1.2 2.2 
Rhh5 -1.4 2.0 
Rhh6 -0.8 2.7 
Rhh7 -1.2 2.1 
Overall welfare effects 

Proponents of trade liberalisation argue that tariffs reduction lead to overall welfare 
improvement for a country’s consumers since inefficient domestic producers are  
 
dislocated through their failure to compete with cheaper and higher quality imported 
goods. Improvements in consumer demand and diversification of products available is 
seen as an important indicator for poverty reduction. The trade liberalisation simulation 
undertaken in this study also provides some results of the implications of the policy to 
household demand. From the results discussed above, the real incomes of the 
households improved after the import tariffs for agricultural and manufactured goods 
were reduced. The results have also shown that there is a possibility of some 
substitution of domestic manufactures for imported manufactures since in spite of the 
manufactured output decline, the exports of the same also increased. Table 8 illustrates 
the implications of trade liberalisation for consumption demand in Kenya. The results 
are consistent with expectation since the demand for manufactured goods rise 
significantly both for the rural and urban households. The demand increase is more 
significant for rural households. These results indicate that with declining manufactured 
output, imported manufactures are able to be good substitutes. For instance the Rhh3 
income group, demand for manufactured goods increases by 5.1 percentage points. An 
important observation worth noting is that rural households engaged in agricultural 
activities (Rhh1 – Rhh6) experience an increase in consumer demand for manufactured 
goods of 4.8 percentage points. 
 
Demand for agricultural commodities by the urban households declines on average with 
trade liberalisation. Rural households on the other hand register improved demand for 
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agricultural output. Like in the case of manufactured goods, rural households experience 
higher demand for agricultural commodities than urban households. The prominent 
outcome of these results is that trade liberalisation is not as beneficial to the urban 
households as is to the rural households. This can be explained by the fact that before 
trade liberalisation, the terms of trade are heavily in favor of urban households when 
compared to the rural households. Consequently, lower tariffs remove some of the 
advantages that the urban households may be having over the rural households. 
 

Table 8: Consumer demand by household categories 

 Agriculture Manufacturing Services 
Uhh1 -0.8 3.0 -0.1 
Uhh2 -0.8 3.0 -0.1 
Uhh3 0.1 3.9 0.8 
Rhh1 1.0 4.8 1.7 
Rhh2 0.4 4.3 1.2 
Rhh3 1.2 5.1 1.9 
Rhh4 0.7 4.6 1.5 
Rhh5 0.9 4.8 1.7 
Rhh6 1.2 5.0 1.9 
Rhh7 0.3 4.1 1.0 
 

The results regarding consumer demand by household categories are consistent with the 
argument by proponents of globalisation (trade liberalisation is just a subset) that the 
welfare of the consumers improves when tariffs are reduced. As mentioned above, the 
higher welfare is in the form of rising real incomes as the cost of a typical basket of 
goods declines in a liberalised economy, which is also accompanied by a wider, and 
higher quality choices. 
 

7. Conclusions and policy recommendations 
 
This study uses a CGE framework to quantify economy-wide effects of trade 
liberalization in Kenya’s economy, with special focus on the agricultural sector.  The 
main thrust of policy change was the shift from protectionism to embrace openness, 
through substantial reduction of import tariffs. This did affect the performance of the 
agricultural sector either directly or indirectly. The study examines how the policy 
changes contributed to the performance of the agricultural sector in 1980s and 1990s 
and then compare this performance with the expectations from the policy reforms. A 
CGE model is appropriate given the many direct and indirect linkages that the 
agricultural sector has with other economic sectors.  The study also explores the 
implications for agriculture’s role in poverty reduction in light of the liberalized 
environment. This is done by testing two main hypotheses: first, how trade 
liberalization has affected the Kenya economy in general and specifically agriculture, 
and second how the performance of the agricultural sector impacts on poverty through 
income, employment and foreign exchange earnings. For instance, it uses tariff rates 
from the input-output tables and the social accounting matrix of 1986 to simulate the 
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implications of reducing the manufactured goods tariff by 40% to an effective rate of 
15% from the average of 25.2%.  
 
Similar simulation is undertaken in the agricultural sector assuming a reduction to 10% 
from an effective rate of 16.4%. Lower tariffs hurt the import competing manufacturing 
sector while positively impacting on export producing sectors. In the agricultural sector, 
liberalization is thought to hurt food crops (maize, wheat and rice) due to competing 
imports from neighbouring countries while benefiting the exports crops sector (tea, 
coffee, horticulture). Another important outcome is that lowering tariffs leads to a fall in 
general price level with the CPI declining by 3.3%. The fall in general prices lowers the 
cost of doing business and therefore partly explains the positive real growth in GDP. 
However, low prices are a disincentive to farmers and perhaps this is why the food 
crops sub-sector is thought to perform poorly under liberalization unlike in the export 
sub-sector. 
 
The impact of trade liberalization led to an improvement in the current account because 
the effects of high import demands rising from lower import tariffs were more than 
offset by increasing exports, especially manufactured exports. Overall, results of the 
impact of trade liberalization seem to contradict the argument that lowering tariffs 
competes out domestic manufacturers through importation of cheaper competing 
manufactures. The Kenya results do not support this argument. Contrary to 
expectations, trade liberalization led to a 2.3% increase in manufactured exports in spite 
of the 1.6% fall in manufactured output. Liberalization benefited exporters because low 
import tariffs lowered the cost of production inputs. The manufacturing process in 
Kenya has high import content and, therefore, cheaper imports served to raise the 
competitiveness of the exporting sector. Thus, the beneficial effects of a reduction in the 
general price level and cheaper imports more than offset the negative effects of 
competing imports. 
 
Results of the impacts of lower tariffs on sectoral employment show a fall in 
employment except in agriculture. Thus, the increase in higher exports must be 
attributed to an increase in productivity since lower tariffs lead to a decline in 
employment in the sector. Based on these results, it could therefore be argued that trade 
liberalization is a better policy than no trade liberalization. 
 
Finally, while the results from the analysis are not dramatic as the debate on trade 
liberalisation tend to be, there are still important results that have been highlighted. A 
unilateral 40% reduction in tariffs faced by the agricultural and manufacturing sectors 
results in marginal gains in the output of agriculture while the manufacturing sector 
declines. This result is intuitive and confirms the argument that for Kenya, the value 
added in the agricultural exports sector benefits from trade liberalisation as it faces 
lower production costs. 
 
Results of this study show that trade liberalization is a good policy for achieving a 
general improvement in welfare, despite having a negative effect on output in 
agriculture and manufacturing. Trade liberalization improved real incomes and 
consumption demand for households. Since the beneficial effects of trade liberalization 
outweigh the negative effects, Kenya should rationalize and restructure the production 
of competitive manufactured goods in order to maximize these positive impacts. The 
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positive gains could further trickle to the agricultural sector if it served as a source of 
inputs for the manufacturing sector. Thus, Kenya stands to gain more by shifting from 
food production to high value exports, mainly horticulture and industrial crops. Another 
strategy is to focus on value adding in agriculture through agro-processing as well as 
strategies to raise wages in agriculture in order to absorb and retain workers displaced 
from other sectors (manufacturing and services). 
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Table A.1:  Equation System for Real KEGEM 

Identifier             Subscript Range No. Description 
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(A.9) iaii KPDEPRDEP
i

=           i=1,...,3  3 Consumption of fixed 
capital 
(A.10) ∑=

j
qjia ji

PP ϖ            i=1,...,3; j = 1,...3 3 Capital assets price 

Table A.1 (continued) 
Identifier             Subscript Range No. Description 
(A.11) ikii KPrINT

i
=            i=1,...,3  3 Interest payments by 

sector 
(A.12) ixii XPtdITAX

i
=            i=1,...,3  3 Sectoral 

indirect taxes  
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i
lilihl

l
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category 
(A.14) NTGSUBSDUTYITAXCTAXHTAXYG

i
i

i
i

i
i

i
i

h
h +−+++= ∑∑∑∑∑       1 Government's income 
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direct taxes 
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i
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       Institutional savings and investment demand 

(A.20) hhh YsSV =              h=1,...,10  10
 Households savings by category 
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(A.21) iiii NTFCTAXYSV −−=            i=1,...,3  3 Sectoral 
savings 
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Table A.1 (continued) 
Identifier             Subscript Range No. Description 

       Kenya’s trade with the rest of the world 
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Table A.1 (continued) 
Identifier             Subscript Range No. Description 
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  Total              239 
 

39 

 



 

 

 

Table A.2:  Variables of KEGEM 

Variable Subscript range No. Description 

iX   i=1,...,3  3 Gross outputs 

jiN   i=1,...,3; j=1,...,3 9 Composite intermediate commodity  

iVA   i=1,...,3  3 Value-added composites 

iL   i=1,...,3  3 Composite labour  

jiID   i=1,...,3; j =1,...,3 9 Domestic intermediate input  

jiIM   i=1,...,3; j =1,...,3 9 Imported intermediate input  

iK   i=1,...,3  3 Demand for capital  

liL   l=1,...,5; i =1,...,3 15 Labour of category l  

lL   l=1,...,5  5 Supply of labour by category l 

iY   i=1,...,3  3 Sectoral net income  

hY   h=1,...,10  10 Income of household 
YG      1 Government’s total income 

jhC   j=1,...,3; h=1,...,10 30 Households of group h consumption demand  

jCG   j=1,...,3  3 Government’s demand  

iQ   i=1,...,3  3 Composite commodity for use in the dom. economy 
sector  

iM   i=1,...,3  3 Imports  

iE   i=1,...,3  3 Exports supply  

idP   i=1,...,3  3 Price of domestic commodity  

imP   i=1,...,3  3 Import price in Kenyan shillings  

iqP   i=1,...,3  3 Price of composite domestic commodity  

jiPN   i=1,...,3; j = 1,...,3 9 Price of composite intermediate input  

jiidP   i=1,...,3; j = 1,...,3 9 Price of intermediate domestic input  

jiimP   i=1,...,3; j = 1,...,3 9 Price of intermediate imported input  

iPVA   i=1,...,3  3 Price of composite value added  

ikP   i=1,...,3  3 Rental price of capital  

iaP   i=1,...,3  3 Price of assets  

iw   i =1,...,3  3 Wage rate  

liw   l=1,...,5; i = 1,...,3 15 Wage rate of labour category l  

ieP   i=1,...,3  3 Export price in Kenyan shillings  

ixP   i=1,...,3  3 Producer price  

πP      1 Consumer price index. 

θP      1 Producer price index. 

hSV   h=1,...,10  10 Savings by households  

iSV   i=1,...,3  3 Savings by firms  
SVG      1 Government savings. 
TSAV      1 Total savings 

iI   i=1,...,3  3 Investment demand by sector of destination.  

iZ   i=1,...,3  3 Investment demand by sector of origin. 
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Table A.2 (continued) 
Variable Subscript range No. Description 

iD   i=1,...,3  3 Domestic commodity  

jDUR  j=1,...,3  3 Domestic use ratio 
BOT      1 Balance of trade. 

iCTAX  i=1,...,3  3 Direct taxes  

iDEP   i=1,...,3  3 Depreciation  

iINT   i=1,...,3  3 Interest payments  

iITAX  i=1,...,3  3 Indirect taxes from sector i excluding import tariffs. 

iDUTY  i=1,...,3  3 Import duties  

hHTAX  h=1,...,10  10 Direct taxes from households 
ER      1 The exchange rate for the Kenyan shilling to the 
US dollar. 

w
m i

P   i=1,...,3  3 World import prices  

w
ei

P   i=1,...,3  3 World export prices  

TGC      1 Government’s total consumption  
SVR      1 Foreign capital inflow  
it   i=1,...,3  3 Tax rate on profits  

ht   h=1,...,10  10 Direct average tax rate for households  

itd   i=1,...,3  3 Indirect tax rate for commodities  

itm   i=1,...,3  3 Import duty  

iK   i=1,...,3  3 Fixed amount of sector specific capital stock. 

ir   i=1,...,3  3 Rate of interest  

iDEPR  i=1,...,3  3 Rate of depreciation  

iNTF   i=1,...,3  3 Net transfers  

iSUBS  i=1,...,3  3 Subsidy payments  

hNTH  h=1,...,10  10 Net transfers to household 
NTG      1 Net transfers to government. 

lϕ   l=1,...,5  5 Wage shifter by category 
Total Variables   298 
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Table A.3:  Coefficients of KEGEM 

Coefficient    Description 
X
iA   Efficiency parameter in gross sectoral production. 
N
jiA   Efficiency parameter in composite intermediate input. 

VA
iA   Efficiency parameter in value-added composite  
L
iA   Efficiency parameter in composite labour  

iVAα    Distribution parameter for the composite value-added 

jiNα   Distribution parameter for composite intermediate  

jiIDα   Distribution parameter for intermediate domestic input 

jiIMα   Distribution parameter for the intermediate imported input  

iKα   Distribution parameter for capital  

iLα   Distribution parameter for composite labour  

α li   Distribution parameter for labour of category l in composite labour.  

ihβ   Marginal budget share in household consumption. 
θ ih   The fixed level subsistence consumption by households  

iDα  Distribution parameter for domestic commodity in the formation of the composite 
domestic commodity  

iMα  Distribution parameter for imported commodity in the formation of the composite 
domestic commodity 

idγ  Distribution parameter for the domestic commodity in the CET function of gross 
production.  

ieγ  Distribution parameter for the exported commodity in the CET function of gross 
production.  

ixρ   Substitution parameter of the composite value added input and composite 
intermediate   input in the gross sectoral production 

inρ   Substitution parameter between domestic and imported intermediate inputs. 

ivaρ   Substitution parameter of the primary factors in the value-added composite 
formation  

iLρ   Substitution parameter of the different labour categories in the formation of 
composite    labour  

ixφ  Substitution parameter between domestic and export commodities in the transformation 
of gross product 

iQσ   Elasticity of substitution between domestic and imported goods  

ν   Wage indexation parameter. 

iXψ   Elasticity of transformation between the domestically consumed and the exported 
   components of gross sectoral product  

iµ   Weights of different sectors in aggregate price index . 

hlβ   The proportion of household group h ownership of labour of category l  

ijϖ   The share of commodity j in the capital good   

iβ   Proportion of commodity in government’s total consumption. 

iκ    Exogenous sectoral investment share in total investments. 

42 

 



 

 

 

hs   Savings rate of a given household group h.  
 

Table A.4:  List of  Exogenous Variables in KEGEM Closure 

Variable Subscript range No. Description 
ER      1 The exchange rate for the Kenyan shilling to the 
US dollar. 

w
m i

P   i=1,...,3  3 World import prices  

w
ei

P   i=1,...,3  3 World export prices  

TGC      1 Government’s total consumption demand. 
SVR      1 Foreign capital inflow  
it   i=1,...,3  3 Tax rate on profits  

ht   h=1,...,10  10 Direct average tax rate for households  

itd   i=1,...,3  3 Indirect tax rate for commodities  

itm   i=1,...,3  3 Import duty  

iK   i=1,...,3  3 Fixed amount of sector specific capital stock. 

ir   i=1,...,3  3 Rate of interest  

iDEPR  i=1,...,3  3 Rate of depreciation  

iNTF   i=1,...,3  3 Net transfers  

iSUBS  i=1,...,3  3 Subsidy payments  

hNTH  h=1,...,10  10 Net transfers to household 
NTG      1 Net transfers to government. 

lϕ   l=1,...,5  5 Wage shifter by category l. 
Total Variables   59 
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