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Abstract

Globalisation influences factor prices and thus income distribution. In this paper we analyse the evolution of wage inequality in Kenya between 1960 and 2000. We proxy the ratio of skilled wages to unskilled wages by wages in manufacturing to wages in agriculture. We find that the relative wage is primarily driven by the capital labour ratio; an increase leads to higher wages in manufacturing relative to agriculture, and human capital, where an increasing share of educated workers reduces the spread between the wages. We do not find any evidence of the relative price between agricultural goods and manufactured goods influencing relative wages during the 1980 – 2000 period. Hence, globalisation does not seem to have affected wage inequality directly through market integration.  

1. Introduction

In recent years there has been a renewed interest in the long-term evolution of income distribution in LDCs.
 In particular there has been a focus on the impact of globalisation on factor prices and income distribution. However, due to the lack of data there exist few attempts to look at changes over long periods of time for Third World Countries, and in particular there is a dearth of studies of African economies. In this study we take the Heckscher-Ohlin model as the starting point for an analysis of the evolution of wage inequality in Kenya over the period 1964 - 2000.

In Section 2 we provide a brief theoretical review. Section 3 describes the evolution of the Kenyan labour market. Section 4 presents our data on the changes of factor endowments in Kenya, while Section 5 provides information about the extent of international economic integration of Kenya during the period concerned. Section 6 presents our econometric analysis of the determinants of wage inequality in Kenya Section 7 concludes. 

2.  Theory and Some Empirical Facts 

There is a presumption that increased openness leads to reduced wage inequality in LDCs, since they are abundant in unskilled labour and have a comparative advantage in products that use unskilled labour intensively. This notion is based on the Heckscher-Ohlin model, which says that a country tends to export goods that use the abundant factor intensively and import goods that use the scarce factor intensively. In such a setting opening up to trade leads to increased production of exportables, which leads to increased demand for the abundant factor and reduced demand for the scarce factor. This leads to a fall in the premium for the scarce factor relative to the abundant factor. If we assume that we have only two factors of production, unskilled and skilled labour, and that our country has an abundance of unskilled labour relative to the rest of the world, we would thus expect wage inequality as measured by the gap between skilled and unskilled wages to fall because of trade liberalisation.

Let’s look at a simple 2-country, 2-factor, and 2-good model with fixed production technologies (Leamer, 1995, Wood, 1997). Barriers to trade, in the form of tariffs or in the form of transport costs, drive wedges between the prices of the two goods in the two countries. The price of the labour-intensive exportable will be kept low in the LDC, and vice versa for the industrialized country. If we move from autarchy to free trade or from high tariffs to low tariffs, we would in the poor country see an increase in the price of the good using unskilled labour intensively. This would then raise unskilled wages in accordance with the Stolper-Samuelson theorem.

This result does not change fundamentally if we introduce more tradable goods (see discussion in Wood, 1997). The sign of the effect of lower tariffs on wages would be the same, although the magnitude would tend to be smaller. The introduction of more factors or non-tradable goods may in some cases alter the results. The effects of the introduction of non-traded goods will depend on the patterns of substitution between consumption of traded versus non-traded goods. Assume that our poor country produces a non-traded good which uses unskilled labour intensively, and that this good is a close substitute for the more skill-intensive of the two traded goods. Here opening up reduces the price of the skill-intensive tradable, inducing consumers to buy more of that good. The drop in demand for labour in non-tradables production may in principle be larger than the increase in demand for unskilled labour in the labour-intensive tradable sector. Thus it is in this case theoretically possible that there will be a drop in unskilled wages.

The introduction of a new factor may also complicate matters, if it is a complement to skilled labour in production. If our country has an abundance of land it may have a comparative advantage in the production of land-intensive tradables. Greater openness will increase production of the land-intensive tradable and thus demand for skilled labour. This may lead to an unexpected result in terms of relative wages. However, in the case of Kenya we would expect that land is complementary to unskilled labour, and thus the introduction of land into the analysis would not generate such results.

There is an abundance of evidence that exporting sectors in LDCs are less skill-intensive than importing sectors (see survey in Wood, 1997). The evidence on African countries is very limited, but the general evidence suggests that poor countries tend to export goods that use unskilled labour intensively. This pattern is consistent with the model outlined and the Stolper-Samuelson theorem, which suggests that unskilled wages should increase relative to skilled wages when the economy is opened up.

Time-series studies of wage inequality have been plagued by many problems. It has been hard to measure the skill-differentials in a consistent manner, since the skill-composition of the groups chosen tends to change over time. Data on wages by levels of education are hard to come by. It is also hard to measure changes in openness. One would also like to control for changes in domestic factors such as the changes in the relative supply of the different categories of labour, for example by considering the expansion of post-basic education. It has also been noted that relative wages may also be affected by changes in labour market regulation and institutions. Finally, there is also some concern that one is unable to allow for the fact that increased openness also leads to changes in the availability of technology. 

3.  The Kenyan Labour Market

The theoretical model outlined above assumes that the labour market is competitive. Is this a valid assumption here? 

During the 1940's there had been a considerable gap between agricultural and non‑agricultural wages, and the gap increased rapidly during the 1950's. Real wages in agriculture then rose during the 1960's due to increasing commercialisation of agriculture and an increase in the supply price of labour. However, during the same period non‑agricultural real wages increased even faster. Thus, during the 50s and 60s the gap between agricultural and non‑agricultural wages increased drastically. Of course, all of the gap was not due to market imperfections. Half of it, according to Collier and Lal (1986, p.64), was due to differences in skill composition, but African non‑agricultural unskilled wages in 1968 were 117 KSh higher than the mean wage of all African agricultural workers.

The coming of Independence in Kenya in 1963 implied a dramatic change in the interracial distribution of both political power and incomes. The urban‑rural gap had started to increase rapidly in the mid‑50s, when there was a change in wage policy. The very high rate of population growth put pressure on wages and incomes in the non-regualted and self-employment sectors.

With the coming of Independence there was a great need for qualified manpower in the public sector. To satisfy this the public sector increased its relative wages dramatically. Between 1963 and 1965 public sector real wages increased by 48 per cent, while real wages increased by merely 6 per cent in the private sector (Collier, Lal, 1986, p. 62). As a consequence of this real private sector wages also rose. Another important factor for the increase in formal sector wages up until about 1968 was the increase in minimum wages.

During the first decade of independence many smallholders experienced marked improvements. There were, however, significant differences in development within the smallholder group there was still a group of rural poor consisting of smallholders a) with little land of low potential, b) with inadequate access to off‑farm income or urban markets, c) which is reluctant to innovate, plus landless workers with little education and most pastoralists.

For the skilled workers, the late 1960s thus represented a period of rapid increases in earnings, but this trend was reversed during the 70s, when private real wages were falling again. Collier and Lal characterise the period from 1968 onwards to be one of competiton as far as the labour market is concerned. 

The most dramatic shift in the pattern of labour use in the last decades has been the virtual explosion of employment in the informal sector outside agriculture. Agriculture still dominates with about 60 percent of total employment, followed by services at close to 25 percent. The industrial sector only employs 6.6 percent of the labour force. Modern sector employment is only a small part of employment. This type of employment has hardly grown at all in recent years, which means that its share is rapidly shrinking. According to the official statistics it constitutes only some 13.6 percent of total employment, and even if we disregard smallholder agriculture it only is 29.6 percent.

The slow growth of formal relative to informal sector employment either reflect wage rigidities that keep wages about market clearing levels in the formal sector, or economic advantages of conducting activities in the informal sector (Bigsten, Kimuyu, Lundvall, 2000). The important question here from a income distribution perspective concern relative earnings levels in the formal and informal sectors as well as those relative to the income levels in smallholder agriculture. Real wages in the formal sector have recently been increasing rapidly, which suggests that the market is not reacting to the supply pressure. During 1998-2000 real earnings in the formal sector increased by 22.2%, 14.2% and 5.5% respectively (Economic Survey 2001, p. 56). It thus seems as if people in the informal sector cannot underbid those in the formal sector.

Still, in spite of the market distortions, there has been a process towards market determination of wages, which suggests that influences from the international goods markets should have had an increasing direct impact on domestic factor rewards since then. So at least during the last three decades of the analysis it does not seem unreasoanble to work with an assumption of a competitive labour market. 

4. Changes in Factor Endowments

Factor abundance is a basic determinant of the pattern of specialisation and factor prices. In our review of the evolution of the Kenyan labour makret, we noted various market distortions that has made factor prices diverge from the equlibrium values. However, since the late 1960s these deviations have declined and market forces has an increasing influence. For the latter period in particular we would exepct that factor proportion changes will have a more direct impact on factor prices. 

Figure 1 shows the evolution of Kenya’s endowments ratios.
 These are shown in Figure 1. Particularly the capital-labour ratio is normally very important for the factor price outcomes and the pattern of specialisation. This ratio did increase until around 1980, but then the trend was reversed.

Kenya has seen a rapid increase in labour throughout the period we study. The amount of arable land has changed very little in Kenya, which means that there has been a continuous increase in the labour-land ratio. In the two last decades labour also grew faster than capital, increasing the capital-labour ratio.

Figure 1. Relative Factor Endowments in Kenya 1950 – 2000. Note that the variables have been mean and variance adjusted to increase the readability of the graph. 
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Sources: See footnote 5.

In our analysis we also add a variable to capture the accumulation of human capital. The measure of human capital is the ratio of the population over 15 who have at least completed primary school and those who have no schooling or have started but not completed primary school. The distinction between those who have at least completed primary school and those who have started secondary school is quite small and not empirically relevant. The data on human capital was taken from the database of Barro and Lee (2000). There are only observations for every fifth year (1965, 1970, and so on) so the series was interpolated to a smooth trend. Figure 2 plots our measure the stock human capital. The most notable aspect is the decline in the beginning of the 1980s. 

Figure 2. Evolution of human capital 
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Note: Human capital is measured as the share of those over 15 who have at least completed primary school and those who have no schooling or has started but not completed primary school. 

5.  Kenya’s International Economic Integration

As early as 1917 a customs union was created between Kenya and Uganda, with Tanganyika joining in 1927. In the customs union, the three member states jointly administered a number of services such as, customs, excise and income tax, medical and industrial research, education, communication and agriculture. The union also enjoyed a high level of integration in fiscal terms, and a monetary union existed. Moreover, factors of production were mobile across the member states. Various organisations administered trade policies for East Africa, and, in 1967, shortly after independence, the East African Community (EAC) was established, with the main aim of forming a common market. After being in existence for only ten years, the EAC collapsed in 1977. Already before the collapse, however, the three countries had diverged in terms of trade policy, although they all pursued more or less intensive import substitution policies. In the case of Kenya, this meant increasing levels of protection until the early 1980s. The economic crisis of that time made a structural adjustment policy inevitable, and as part of it there was a gradual liberalisation of trade. In recent years the EAC has been revived again and Kenya is also a member of COMESA, and this has made the pattern of protection somewhat more complex with different rates of protection against imports from different countries (Bigsten, Mkenda, 2002).

To give a good description of changes in the level or protection in Kenya we would like to have consistent time series of tariffs. Export taxes have not been very important in the case of Kenya. We do not have such data yet, but Table 1 gives a rough indication about how protection has changed over time. What we have here is only tariffs collected as a share of imports, which is a very imperfect indicator. The actual tariff rates on the books were higher than what this measure shows, but some importers could get their import taxes waived. There were also quantitative restrictions on imports, which obviously had an effect on domestic prices, in spite of the fact that no tariff revenue was collected. We do not have any estimates of the importance of these restriction, but in some sectors they very important. Still, the data we have suggests that there was a peak in tariff collection intensity in 1982, and this is consistent with the general macro story. 

Table 1: Kenyan import and export, and export and import taxes 

	Year
	Exports of goods and services (% of GDP)
	Imports of goods and services (% of GDP)
	Export duties (% of exports)
	Import duties (% of imports)

	1960
	31.10
	33.67
	..
	..

	1961
	32.72
	31.13
	..
	..

	1962
	32.04
	30.13
	..
	..

	1963
	32.03
	28.96
	..
	..

	1964
	33.39
	29.21
	..
	..

	1965
	31.40
	30.70
	..
	..

	1966
	32.41
	30.87
	..
	..

	1967
	28.46
	29.37
	..
	..

	1968
	29.40
	29.30
	..
	..

	1969
	29.53
	28.09
	..
	..

	1970
	29.83
	30.66
	..
	..

	1971
	28.64
	35.19
	..
	..

	1972
	26.59
	28.73
	..
	..

	1973
	27.39
	28.67
	..
	..

	1974
	33.68
	40.90
	..
	..

	1975
	29.82
	34.51
	0.00
	13.54

	1976
	32.45
	31.76
	0.00
	14.52

	1977
	34.96
	31.59
	0.00
	11.48

	1978
	28.94
	38.69
	2.02
	16.52

	1979
	25.75
	31.61
	0.67
	16.99

	1980
	27.95
	39.05
	1.32
	11.78

	1981
	25.70
	33.82
	0.58
	17.59

	1982
	24.96
	28.71
	0.93
	22.92

	1983
	25.02
	25.46
	1.04
	20.73

	1984
	26.23
	27.61
	1.29
	18.89

	1985
	25.31
	26.37
	3.32
	15.82

	1986
	25.82
	25.65
	4.01
	17.95

	1987
	21.34
	26.44
	4.28
	18.48

	1988
	21.88
	27.17
	1.73
	17.12

	1989
	22.87
	29.01
	2.58
	13.33

	1990
	25.85
	31.18
	0.06
	15.31

	1991
	27.68
	28.69
	0.01
	16.57

	1992
	26.86
	26.89
	0.00
	9.88

	1993
	45.08
	39.03
	0.01
	8.15

	1994
	37.03
	33.85
	0.00
	14.87

	1995
	32.59
	38.82
	0.00
	13.52

	1996
	32.80
	36.56
	0.00
	14.27

	1997
	27.98
	35.48
	..
	..

	1998
	24.85
	32.59
	..
	..

	1999
	24.44
	31.14
	..
	..


Source: World Bank: World Development Indicators 2001

To complement this picture we also provide some data on domestic prices versus international prices. This gives some indication about the extent of integration between the Kenyan market and the world market. Unfortunately we can only compare prices for some agricultural goods. What we really would like to measure is the difference between domestic and world market prices for manufactured goods, since this was the main sector that was protected in the import substitution era.

Table 2 reports price ratios between world prices and producer prices for the most important agricultural goods in Kenya for different sub-periods over 1966 to 2000. To increase readability, indexes are reported with the ‘closed economy’ period 1966-79 set to unity. Out of the goods included coffee, tea and sisal are mainly exported, whereas maize, wheat and sugar are produced for the local market. We expect three factors related to world market integration to have affected the evolution of the ratios; transportation costs, trade liberalisation, and trade taxes 

Table 2.  Indexes of World Price – Domestic Producer Price Ratios (1966-79 = 1)

	
	1966-79
	1980-89
	1990-95
	1996-20*

	Coffee 
	1.00
	1.12
	1.05
	0.96

	Tea 
	1.00
	0.95
	1.06
	1.04

	Sisal 
	1.00
	0.87
	1.58
	1.05

	Maize
	1.00
	0.76
	0.64
	0.45

	Wheat
	1.00
	1.01
	1.01
	0.78

	Sugar 
	1.00
	0.96
	0.79
	0.62


Note: The indexes are based on the ratio between the world price and the producer price measured in domestic currency. The data are from the IFS database and various issues of Economic Survey. The world market prices are the following: the ICO index for coffee, UK prices for tea, London price for East African exports, yellow maize price in the Gulf, wheat price in the Gulf, and US sugar import price. 

* The price of sisal is for 1996 to 1999.

There is no clear trend in the ratios for the export crops. Kenya did never have any substantial taxation of exports, so these results indicate that there has not been any significant reductions in transport costs. In principle trade liberalisation could have worked in the opposite direction, but since the producer prices prior to liberalization for export crops were more or less market determined, liberalisation would not affected the ratios.  

The expected evolution of the ratios for maize, wheat and sugar is quite different. Domestic supply and demand is likely to have a strong effect on their prices since import costs are high relative to world prices. Hence, although reductions in transport costs lead to smaller ratios, trade liberalisation is likely to increase them. The reason is that removal of trade restrictions entails depreciation of the real exchange rate, and as prices for export crops, measured in domestic currency, increases, agricultural production switches towards exportables. As a result, production of goods for the domestic market decreases and their prices go up. Moreover, prices in local market will also increase because many intermediate inputs in agriculture, such as fertilizers, are internationally traded goods and their prices rise during trade liberalisation. Finally there is the direct effect from the relaxation of control of the of the producer prices.

In Table 2 the ratios for maize, wheat and sugar have visible downward trends, providing some evidence that Kenya was integrating with the world economy during the period studied. However, more detailed studies are required before any firm conclusion can be drawn.

In this paper we are interested in understanding how changes in the character of the relationship with the world market affect factor rewards. The link to the world market essentially comes mainly via the goods prices. International factor mobility is limited. During the period of Kenyan independence we can distinguish between a period of closing up during the 1960s and 1970s, and a period of a gradual opening up of the economy during the 1980s and 1990s. The wedge between domestic and international prices thus grew until the early 1980s, but since then it has shrunk again. Protection in our case has generally been concentrated to capital-intensive manufacturing good. 

The policy effects should have resulted in higher skilled labour wages relative to unskilled wages in the first half of the period, while we in the second part would have expected the reverse pattern. The structural adjustment measures would thus tend to push up unskilled wages and push down skilled wages. The changes in world market prices would also have an effect. One of the major external events during the period was the coffee boom in the 1970s, which temporarily pushed up the relative returns to unskilled labour. In general changes of prices of goods in the domestic market may either be due to changes in the international goods market or to changes in domestic policies. What we will be able to observe is the aggregate outcome of all the influences, while it may be hard to separate out the effects of the various influences. 

6.  Regression Analysis

We are now ready to analyse how globalisation and other factors have affected relative wages in Kenya. We concentrate on two sets of factors, namely changes in factor endowments and changes in openness.

We would like to explain what has happened to relative skilled to unskilled wages. We do not have access to time series for these two categories, but proxy this ratio by agricultural to manufacturing wages. This is not perfect, since the skill composition of both categories has changed over the years. To control for the effect of this, at least partially, we add the human capital variable to our regression. 

Our first set of explanatory variables relate to changes in factor abundance. We have computed time series data for labour, capital and land as shown in Section 4. The estimate of the capital stock relies on assumption about depreciation rates, but generally we would argue that the estimates of factor availability are reasonably reliable. We hypothesize that capital and skilled labour are complements so that an increase in the capital-labour ratio will lead to higher demand for skilled workers and thus increase wage inequality. Increased supply of human capital would tend to hold skilled wages down.  

Next, we have to come up with an estimate of the extent of international economic integration or liberalisation, and this is more difficult. Has liberalization affected relative prices in Kenya? It is not straightforward to answer this question. We would have liked to compare relative prices in Kenya and ‘world’ market relative prices. However, there are no obvious ‘world’ relative prices available. Instead we rely on indirect evidence. We know that the process of liberalization started around 1980. One component of this process should be the establishment of a link between domestic relative prices, when at least one price to a large extent is a price of a tradable good, and the real exchange rate.

In the case of Kenya changes in openness should have been reflected in changes in the relative price of agricultural to manufactured goods. During the closing-up period manufacturing prices were pushed up relative to agricultural prices, and vice versa during the period of liberalisation. Our indirect measure of liberalisation suffers from the problem that there are also other factors that drive this relative price such as commodity booms that at least temporarily push agricultural prices up. The latter changes are then not due to the long-term international integration as such, but the impacts in the domestic market will still be similar. 

To check the validity of our measure of liberalisation we compare its evolution with that of the real exchange rate, measured as the price of foreign goods in domestic currency relative to the domestic price level. Although many factors influence the real exchange rate, trade liberalization should imply depreciation. This would be reflected in higher relative agricultural prices in the case of Kenya. Figure 3 shows the log the relative prices, papm, and the log of the real exchange rate, REX, defined as EP*/P where E is the number of Shilling per US dollar, P* the US wholesale price index, and P the GDP deflator. During the period 1964 – 1980 there was no evident relation between the variables (see upper panel) while the two variables follow each other closely during the 1981 – 2001 period (lower panel). The two panels show that the real exchange rate was stable up to the beginning of the 1980s, and then it depreciated sharply, and was stable until about 1990 when it depreciated again. In 1993 there was an appreciation, since the crisis that followed the elections of 1992 led to increased controls of international transactions. 

The difference between the two periods also shows up clearly when papm is regressed on REX and recursive OLS is used to highlight the instability. Figure 4 (lower panel) reports the estimated parameter of REX and the corresponding standard errors times two over the period 1970 to 2000; soon after 1980 there is a rapid decrease in the standard errors and for the following 20 years the estimated value is stable at 0.7.
 Since the behaviour of the constant, shown in the upper panel) is quite similar, we conclude that trade liberalisation and exchange rate reforms appears to have influenced the behaviour of papm. This should thus be an acceptable measure to use. The next step is to see if papm determines the log of relative wages, wawm. 

Figure 3: Relative agriculture-manufacturing prices (papm) and the real exchange rate (REX)
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Figure 4: Recursively estimated parameters for real exchange rate (REX) and constant and 2 x +/- standard errors
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Assuming that liberalisation has influenced relative prices since the 1980s, we proceed to analyse the relation between relative prices and relative wages. In addition to papm and wawm we included the log of the capital labour ratio caplab, the labour land ratio lablan, and a measure of the relative stock of human capital, denoted humcap. 

Before doing the empirical analysis it is useful to plot wawm and papm, the two variables of major interest. Figure 5 shows that agricultural wages have increased considerably relative to wages in manufacturing since the initialisation of the liberalisation process in the 1980s. There was also a rapid increase during the latter half of the 1970s, probably as a result of the coffee boom. Nonetheless, there is not a straightforward relation between wawm and papm. 

Figure 5. The log of the ratio between agricultural and manufacturing wages (wawm), and agricultural and manufacturing prices (papm)
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Since our main interest is in the long-run relationships between the variables we first used the approach developed by Johansen (1988, 1995) to test for cointegration. Then a model was estimated with stationary variables to highlight the adjustment to long-run equilibrium and the short run-dynamics. Our sample runs from 1964 to 2000; the lack of data on agricultural and manufacturing price deflators forced us to start in 1964. Because of the small number of observations we first did the analysis over as long period as possible and then re-estimated the model for the period 1980-2000. In addition, the whole analysis was also re-done for the period 1980 – 2000. In this way we could check the strength of some of the results. Below we report details from the analysis of the full sample and comment on the others. 

To test for cointegration we estimated a VAR with two lags on papm, wawm and caplab, labland. 
 The human capital variable humcap was treated as a trend since it is interpolated.  

As reported in Table 3, two lags seemed to be sufficient to capture the dynamics; the misspecification tests with respect to serial correlation and heteroscedasticity are insignificant. There is some evidence of non-normality due to the equation for lablan but we ignore this for the time being since introducing dummies may distort the cointegration analysis (Bohn Nielsen, 2003). Table 3 also reports that it was not possible to remove the second lag since the likelihood ratio test on restricting the model to one lag is highly significant.

Trace tests for cointegration and the 90% quantiles of the asymptotic distribution for restricted linear trend are also reported in Table 3. Since the trace test relies on asymptotic distributions, and we have very few observations, it is only indicative of the number of cointegrating relations. Moreover, the small sample is likely to bias the test against finding cointegrating relations. Hence, other sources of information have to be used to determine the number stationary relations (see Hendry and Juselius, 2001). 

According to the trace test there are no cointegrating vectors; the test statistic is only close to reject a rank of zero. However, three of the eigenvalues of the long-run matrix are clearly larger the zero (0.51, 0.34, 0.24) indicating that there might be up to three cointegrating vectors. This is also evident from the roots of the companion matrix where only one is close to unity (0.99) while the second largest root is 0.74. Additional information is obtained from visual inspection of the three most stationary vectors, shown in Figure 6. They support the choice of three stationary relations.

Table 3: Misspecification Tests, characteristic roots, and cointegration test of the VAR(2) Model

The estimation sample is: 1966 to 2000

Misspecification tests

wawm        : AR 1-2 test:      F(2,23)  =   2.3666 [0.1162]  

papm        : AR 1-2 test:      F(2,23)  =  0.26128 [0.7723]  

caplab      : AR 1-2 test:      F(2,23)  =  0.53815 [0.5910]  

lablan      : AR 1-2 test:      F(2,23)  =   2.1117 [0.1439]  

wawm        : Normality test:   Chi^2(2) =  0.93307 [0.6272]  

papm        : Normality test:   Chi^2(2) =   5.4648 [0.0651]  

caplab      : Normality test:   Chi^2(2) =   1.7225 [0.4226]  

lablan      : Normality test:   Chi^2(2) =   8.7191 [0.0128]* 

wawm        : ARCH 1-1 test:    F(1,23)  = 0.091448 [0.7651]  

papm        : ARCH 1-1 test:    F(1,23)  = 0.077261 [0.7835]  

caplab      : ARCH 1-1 test:    F(1,23)  =  0.36985 [0.5490]  

lablan      : ARCH 1-1 test:    F(1,23)  =  0.11773 [0.7346]  

wawm        : hetero test:      F(18,6)  =  0.52575 [0.8643]  

papm        : hetero test:      F(18,6)  =  0.39477 [0.9411]  

caplab      : hetero test:      F(18,6)  =  0.17574 [0.9982]  

lablan      : hetero test:      F(18,6)  =  0.35285 [0.9598]  

Vector Portmanteau( 5): 91.919

Vector AR 1-2 test: F(32,53)= 0.78944 [0.7606]  

Vector Normality test: Chi^2(8) = 18.713 [0.0165]* 

Vector hetero test: Chi^2(180)= 185.97 [0.3646]  

Tests of model reduction from 2 to 1 lag: F(16,67)= 3.49 [0.0002]**

Characteristic roots of companion matrix:

0.4327

0.4327

0.7335

0.7335

0.2090

0.7402

0.7402

0.9876

I(1) cointegration analysis, 1966 to 2000

  eigenvalue    loglik for rank

                  276.0860   0

     0.50467      288.3801   1

     0.33579      295.5403   2

     0.24018      300.3471   3

     0.11484      302.4819   4

  H0:rank<=  Trace test [90% quantile]

      0          52.792 [58.96]

      1          28.204 [39.08]

      2          13.883 [22.95]

      3          4.2696 [10.56]

Asymptotic distributions based on: Restricted trend, unrestricted constant

Figure 6. The three most stationary vectors
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The system was re-estimated imposing the restriction that the rank is three. Table 4 reports some of the output. One sign that the choice is reasonable is given by the adjustment coefficients (alphas). Two of them in the third vector are fairly large and at least one has a t-value clearly larger than two, indicating that we should keep this cointegrating vector. The roots of the companion matrix give another relevant piece of information. The second largest root should not be close unity, it is 0.79 which is reasonable; the largest root is unity because of the restrictions imposed on the long-run structure. Hence, we proceed on the assumption that there are three cointegrating relations since most information points in that direction.

The next step is to identify the cointegrating vectors. We started by testing if any of the variables are stationary and if any variable can be excluded from the cointegrating vectors. These tests indicated that neither could be removed and that all variables are nonstationary except papm. Moreover, preliminary tests for unit roots showed that caplab is close to having two unit roots. Both the stationarity of papm and the nonstationarity of caplab are to some degree dependent on the sample period, so several versions of the model were estimated for different time periods, with and without assuming that the first difference of caplab is stationary. Nonetheless, the basic results reported below were not altered.  

Table 4. Cointegrated VAR 

The estimation sample is: 1966 to 2000

beta

wawm                1.0000      -4.2368     -0.66310

papm              0.080069       1.0000     -0.16932

caplab              3.8597      -6.2364       1.0000

lablan              2.8992      -2.9085       1.3096

humcap             -1.0680       1.7743     -0.38045

alpha

wawm              0.059511      0.14779      0.23665

papm              -0.10207    -0.092445      0.62817

caplab           -0.039306    0.0065233    -0.017458

lablan           -0.012387     0.014693    -0.044963

Standard errors of alpha

wawm              0.050139     0.052699      0.15538

papm              0.092890     0.097633      0.28786

caplab           0.0099137     0.010420     0.030722

lablan            0.013875     0.014584     0.042999

Characteristic roots of companion matrix:

     0.4407

     0.4407

     0.7042

     0.7042

     0.7899

     0.7899

     0.1795

     1.000

To identify the cointegrating vectors, various restrictions were imposed on the individual vectors and tested. From the stationarity test we knew that papm is stationary so it was assumed to constitute one vector. Then wmwa could be related to either or all of humcap, caplab and lablan.  One relation that makes economic sense was obtained by combining wmwa, humcap and caplab. Finally, there was one relation between humcap, caplab and lablan. As reported in Table 5, the restrictions implied by these relations were not rejected. Moreover, it was not possible to exclude any variable from any of the relations. Hence, we obtained the following three stationary vectors;

CIa = wawm + 0.703 * caplab - 0.170 * humcap;

CIb = papm;

CIc = caplab + 0.902 * lablan - 0.304 * humcap.

According to the adjustment coefficients (alphas) in Table 6, in Cia only wawm adjusts to maintain equilibrium, since the alphas for the other variables are insignificant. As expected, an increase in caplab thus leads to a reduction in wawm, while an increase in humcap reduces wawm. In CIc it is caplab that adjusts, while lablan and H are weakly exogenous in the long run. Note that it is possible to replace caplab and humcap with lablan in CIa. However, that would give a long-run relation that does not make economic sense; a higher lablan would imply a higher wawm.

Table 5. Hypothesis test on cointegrating vectors

The estimation sample is: 1966 to 2000

beta

wawm                1.0000      0.00000      0.00000

papm               0.00000       1.0000      0.00000

caplab             0.70248      0.00000       1.0000

lablan             0.00000      0.00000      0.90232

humcap            -0.17021      0.00000     -0.30403

Standard errors of beta

wawm               0.00000      0.00000      0.00000

papm               0.00000      0.00000      0.00000

caplab             0.10233      0.00000      0.00000

lablan             0.00000      0.00000     0.075103

humcap            0.029280      0.00000     0.041714

alpha

wawm              -0.72810      0.11480     0.071760

papm              -0.10862     -0.28824      0.79773

caplab           -0.053604    0.0052131     -0.18062

lablan           -0.046783     0.021001     -0.13459

Standard errors of alpha

wawm               0.25107     0.071074      0.31089

papm               0.46121      0.13057      0.57111

caplab            0.049832     0.014107     0.061705

lablan            0.069960     0.019805     0.086629

LR test of restrictions: Chi^2(2)=0.65490 [0.7208]  

In the final part of the analysis a three-equation model with stationary variables was estimated with maximum likelihood. The cointegrating vectors entered lagged one period. Since the adjustment coefficients lablan were insignificant in all cointegrating vectors, the land-labour ratio was assumed to be weakly exogenous. After having estimated a general model, all variables with insignificant parameters were removed in order to obtain a parsimonious model. Moreover, the contemporaneous endogenous variables were also tested, but they were not significant in any equation. In the Appendix we report the general model, a series of diagnostic tests, the parsimonious model and the likelihood ratio test of over-identifying restrictions. Moreover, a number of Chow tests obtained by recursive estimation over the period 1980 - 2000 are reported. Overall, the model seems to fit the data well. 

The parsimonious model is, 

Dwawm =  - 0.708*CIa_1 + 0.0872*CIb_1 + 4.17

(SE)      (0.17)        (0.039)        (0.97)

Dpapm =  + 0.55*Dwawm_1 + 0.334*Dpapm_1 - 0.172*CIb_1 - 0.00534

(SE)      (0.26)         (0.15)          (0.068)       (0.019) 

Dcaplab =  + 0.0559*Dpapm_1 + 0.784*Dcaplab_1 + 0.505*Dlablan_1

(SE)        (0.018)          (0.089)           (0.12)          

           - 0.151*CIc_1 + 2.54

 (0.048)       (0.81)
CIa = wawm + 0.703 * caplab - 0.170 * humcap;

CIb = papm;

CIc = caplab + 0.902 * lablan - 0.304 * H.

According to the model, the capital labour ratio and human capital determine relative wages in the long run; an increase in caplab reduces wawm and an increase in H increases it. The t-value for CIa is –4.3 and the speed of adjustment is fairly rapid, 0.70 of a deviation from long-run equilibrium is corrected within a year. The rate of change of the relative wage is also affected by the papm, but this is only a short-run phenomenon since papm is stationary. However, when the model is re-estimated for the period 1980-2000 papm becomes insignificant. This could be due to the small sample, but we expected the effect on wawm to be strong during this period. Re-doing the whole analysis, including the cointegration tests, for the 1980-2000 period did not alter these results. Now papm was found to be non-stationary but did not cointegrate with any of the other variables. 

The second equation in the model shows that growth rate of the relative price is affected by the growth rate in the wage ratio in the short run, which is not surprising. Nevertheless, the evolution of the level of the relative price is mainly driven by its own lags, indicating that its log-level is an exogenous variable. This is re-enforced when analysing the 1980- 2000 period, where growth rate of wawm is clearly insignificant. 

The third equation shows that the caplab adjusts to deviations from equilibrium in CIc. This result is however not robust to a change in the time period to 1980 – 2000 during which CIc is insignificant. The short-run dynamics are not easy to interpret; the growth rate of papm and lablan both have a positive effect on the growth rate of the capital labour ratio.  

7. Concluding Remarks

This paper provides an attempt to analyse how relative wages in Kenya have been affected by factor accumulation and changes in the the degree of integration with the world market. In the first post-colonial decades there were quite extensive labour market interventions as well as an import-substitution industrialization stragey that affected relative wages. In recent decades, however, there has been a gradual shift towards competitive pricing of factors of production. In particular during the period of structural adjustment from the early 1980s this trend has been clear.

When we look at changes in the factor endowments in Kenya over the last forty years, we note that labour force growth has been very rapid. Nonetheless, until the early 1980s, capital accumulation was even faster, which meant that the capital-labour ratio grew. Since then, however, the trend has been reversed. This is of course very worrying sign for Kenya’s long-term growth prospects.

We have shown some evidence that the Kenyan goods markets (in this case agricultural products) have been integrated with the world market since the 1970s. This is consistent with the evidence that the level of protection peaked in the early 1980s, and that since then there has been a process of liberalisation, although substantial tariffs still are in place.

To analyse the role of relative prices and factor accumulation in the determination of relative wages we first test for cointegration and then estimate a simultaneous model for relative wages, relative prices and capital labour ratio. The relative wage is measured as the ratio between farm-worker wages and wages in the manufacturing sector, and the relative price is the ratio between the price of agricultural products and the price of goods produced in the manufacturing sector. In addition we include the labour land ratio and a measure of the stock of human capital. The data used are annual and span the period 1964 –2000. 

In spite of having few observations the results are fairly strong. In an economy that is integrated in the world economy, relative prices should determine relative wages. We do not find evidence of such an effect during the 1980 – 2000 period. The relative wage is primarily driven by the capital labour ratio; an increase leads to higher wages in manufacturing relative to agriculture, and human capital, where an increasing share of educated workers reduces the spread between the wages. Although our results do not preclude that liberalisation has reduced wage inequality, the effect is probably not particularly strong since it does not show up in our analysis. Nevertheless, further research on other African countries is needed to confirm our findings.

 Appendix: The general and parsimonious model and diagnostic tests

Estimating the model by FIML

The estimation sample is: 1966 to 2000

Equation for: Dwawm

                  Coefficient  Std.Error  t-value  t-prob

Dwawm_1            -0.0217473     0.2144   -0.101   0.920

Dpapm_1            -0.0191389    0.09245   -0.207   0.838

Dcaplab_1            0.626277     0.5551     1.13   0.270

Dlablan_1          -0.0271915     0.6488  -0.0419   0.967

CIa_1               -0.697323     0.2374    -2.94   0.007

CIb_1                0.104783    0.07148     1.47   0.155

CIc_1                0.120195     0.3515    0.342   0.735

Dlablan              0.791051     0.6655     1.19   0.246

Constant       U      2.04238      6.543    0.312   0.758

sigma = 0.0595035

Equation for: Dpapm

                  Coefficient  Std.Error  t-value  t-prob

Dwawm_1              0.549922     0.3955     1.39   0.177

Dpapm_1              0.367876     0.1706     2.16   0.041

Dcaplab_1           -0.880179      1.024   -0.859   0.398

Dlablan_1            0.187413      1.197    0.157   0.877

CIa_1              -0.0555597     0.4381   -0.127   0.900

CIb_1               -0.328432     0.1319    -2.49   0.020

CIc_1                 1.11929     0.6485     1.73   0.097

Dlablan              0.779667      1.228    0.635   0.531

Constant       U     -18.7323      12.07    -1.55   0.133

sigma = 0.109784

Equation for: Dcaplab

                  Coefficient  Std.Error  t-value  t-prob

Dwawm_1            -0.0370412    0.04706   -0.787   0.439

Dpapm_1             0.0583757    0.02029     2.88   0.008

Dcaplab_1            0.721510     0.1219     5.92   0.000

Dlablan_1            0.487136     0.1424     3.42   0.002

CIa_1              -0.0171460    0.05212   -0.329   0.745

CIb_1             -0.00444613    0.01569   -0.283   0.779

CIc_1               -0.143948    0.07715    -1.87   0.074

Dlablan            -0.0995790     0.1461   -0.682   0.502

Constant       U      2.53300      1.436     1.76   0.090

sigma = 0.0130612

log-likelihood     198.278167  -T/2log|Omega|     347.266713

no. of observations        35  no. of parameters          27

LR test of over-identifying restrictions: Chi^2(3)= 2.3283 [0.5071]  

correlation of structural residuals (standard deviations on diagonal)

                     Dwawm        Dpapm      Dcaplab

Dwawm             0.059504      0.28001     -0.21527

Dpapm              0.28001      0.10978     -0.32763

Dcaplab           -0.21527     -0.32763     0.013061

Dwawm       : AR 1-2 test:      F(2,23)  =  0.64781 [0.5325]  

Dpapm       : AR 1-2 test:      F(2,23)  =  0.50126 [0.6122]  

Dcaplab     : AR 1-2 test:      F(2,23)  =   1.8094 [0.1863]  

Dwawm       : Normality test:   Chi^2(2) =   1.6138 [0.4462]  

Dpapm       : Normality test:   Chi^2(2) =   3.6024 [0.1651]  

Dcaplab     : Normality test:   Chi^2(2) =  0.49570 [0.7805]  

Dwawm       : ARCH 1-1 test:    F(1,24)  =0.0089443 [0.9254]  

Dpapm       : ARCH 1-1 test:    F(1,24)  =  0.28971 [0.5954]  

Dcaplab     : ARCH 1-1 test:    F(1,24)  =0.0038298 [0.9512]  

Dwawm       : hetero test:      F(18,7)  =  0.65266 [0.7809]  

Dpapm       : hetero test:      F(18,7)  =  0.53263 [0.8668]  

Dcaplab     : hetero test:      F(18,7)  =  0.32542 [0.9741]  

Vector EGE-AR 1-2 test:  F(18,51) =   1.5147 [0.1236]  

Vector Normality test:   Chi^2(6) =   4.7085 [0.5817]  

Vector hetero test:      F(108,18)=  0.25386 [1.0000]  

Parsimonious model

MOD(21) Estimating the model by FIML (using kenyawagesmall.in7)

        The estimation sample is: 1966 to 2000

Equation for: Dwawm

                  Coefficient  Std.Error  t-value  t-prob

CIa_1               -0.708328     0.1651    -4.29   0.000

CIb_1               0.0871989    0.03910     2.23   0.035

Constant       U      4.16693     0.9685     4.30   0.000

sigma = 0.0579902

Equation for: Dpapm

                  Coefficient  Std.Error  t-value  t-prob

Dwawm_1              0.550286     0.2612     2.11   0.045

Dpapm_1              0.333856     0.1538     2.17   0.040

CIb_1               -0.171612    0.06803    -2.52   0.018

Constant       U  -0.00533671    0.01863   -0.286   0.777

sigma = 0.108513

Equation for: Dcaplab

                  Coefficient  Std.Error  t-value  t-prob

Dpapm_1             0.0559067    0.01800     3.11   0.005

Dcaplab_1            0.783667    0.08939     8.77   0.000

Dlablan_1            0.504832     0.1234     4.09   0.000

CIc_1               -0.150675    0.04766    -3.16   0.004

Constant       U      2.54324     0.8095     3.14   0.004

sigma = 0.0128039

log-likelihood     190.902427  -T/2log|Omega|     339.890973

no. of observations        35  no. of parameters 12

LR test of over-identifying restrictions: Chi^2(18)= 17.080 [0.5176]  

correlation of structural residuals (standard deviations on diagonal)

                     Dwawm        Dpapm      Dcaplab

Dwawm             0.057990      0.26171     -0.26005

Dpapm              0.26171      0.10851     -0.30105

Dcaplab           -0.26005     -0.30105     0.012804

Dwawm       : AR 1-2 test:      F(2,23)  =   1.8216 [0.1844]  

Dpapm       : AR 1-2 test:      F(2,23)  =   2.4790 [0.1059]  

Dcaplab     : AR 1-2 test:      F(2,23)  =   3.3671 [0.0522]  

Dwawm       : Normality test:   Chi^2(2) =   3.1166 [0.2105]  

Dpapm       : Normality test:   Chi^2(2) =   6.5851 [0.0372]* 

Dcaplab     : Normality test:   Chi^2(2) = 0.081564 [0.9600]  

Dwawm       : ARCH 1-1 test:    F(1,29)  = 0.056881 [0.8132]  

Dpapm       : ARCH 1-1 test:    F(1,29)  =  0.29469 [0.5914]  

Dcaplab     : ARCH 1-1 test:    F(1,29)  =  0.19851 [0.6592]  

Dwawm       : hetero test:      F(18,12) =   1.1292 [0.4245]  

Dpapm       : hetero test:      F(18,12) =  0.91014 [0.5838]  

Dcaplab     : hetero test:      F(18,12) =  0.55003 [0.8780]  

Vector EGE-AR 1-2 test:  F(18,65) =   1.3610 [0.1823]  

Vector Normality test:   Chi^2(6) =   8.1103 [0.2301]  

Vector hetero test:      F(108,47)=  0.59054 [0.9868] 

Chow tests:

By estimating the model recursively from 1980 to 2000 its empirical constancy was assessed. The output from this exercise is summarised in graphs. Figure A1 reports sequences of 1-step, Break-point and Forecast Chow test statistics for each individual equation and for the full model. They are scaled such that the straight line matches the 5% significance level. Only one Chow test statistic that is significant at the 5% level. Hence, we conclude that the stability of the model is satisfactory.
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� See for example the review by Bigsten and Levin, 2001.


� This (temporary) pattern of development in Kenya provided  the inspiration for Harris and Todaro (1968), to formulate a their much used model of migration.


� The evidence in the survey of micro and small enterprises (CBS, 1999) also done with the collaboration of the CBS gives a somewhat different picture. According to the estimates presented there were 5,165,000 workers outside agriculture in 1999, and of those 1,881,000 were engaged in micro and small enterprises. If these survey estimates are correct, the regular official statistics are undercounting formal employees and overestimating the extent of informal employment. However, even if we use the survey estimate of employment outside agriculture that is not in micro and small enterprises, its share is only 25.6 percent of the workforce.


� The average income in the micro and small enterprise sector in 1999 was KShs 6,008 per month, which should be compared with that of the total formal sector, which was KShs 12,179 per month. This shows that average income is about twice as high in the formal sector. However, here we have not controlled for education or other characteristics. Since the formal sector includes the majority of the well-educated labour force, the income gap for comparable skills is bound to be much less.





� The data sources are the following:  The capital stock and labour  are from the database constructed by Nehru and Dhareshwar (1993) for the period 1950 – 1990 and updated and revised by Bjurek and Durevall (2000) using data from World Development Indicators. Arable land is from World Development Indicators. Human capital is from the Barro and Lee (2000).  





� EQ(46) Modelling papm by OLS


       The estimation sample is: 1964 to 1999





                  Coefficient  Std.Error  t-value  t-prob Part.R^2


Constant             -4.89706     0.7912    -6.19   0.000   0.5298


REX                  0.691357     0.1118     6.18   0.000   0.5294





sigma                0.191748  RSS                1.25008667


R^2                   0.52942  F(1,34) =     38.25 [0.000]**


log-likelihood        9.40372  DW                      0.614


no. of observations        36  no. of parameters           2





� The data sources are the following: wawm is taken from various issues of Statistical Abstract of Kenya, wa is wages for farm workers in the private sector wm for employees in the manufacturing sector, papm is from World Development Indicators 2001 and measured by the deflators of agriculture and manufacturing. Sources for the other series are given in Footnote 5.
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