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Abstract

The poor performance of many African economies has been associated with low growth of 
exports in general and of manufacturing exports in particular. In this paper we draw on micro 
evidence of manufacturing firms in five African countries - Kenya, Ghana, Tanzania, South 
Africa and Nigeria - to investigate the causes of poor exporting performance. Micro empirical 
work on manufacturing firms has focused on the relationship between export participation and 
efficiency. The evidence for SSA shows that exporters te nd to be larger, more capital intensive 
and produce more output per unit of labour than non exporters. We show that firm size is a robust 
determinant of the decision to export. It is not a proxy for efficiency, for capital intensity, for 
sector, for time-invariant unobservables or for the fixed cost of entry into exporting. The 
implication of these findings is that large firms are necessary for exporting. However larger firms 
are more capital intensive. Small firms may create jobs, they will not be able to export. We also 
find that efficiency only impacts on the decision to export regionally, defined as within Africa, 
not internationally. The implications of these findings are discussed. 

Draft. Please do not cite without permission. Comments are welcome.
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1. Introduction

Two key facts underlie the problems faced by sub-Saharan African (SSA) economies over the 

1990s. The first, which is shown by Table 1, is that while on average across the continent 

economic growth moved from negative in the 1980s to positive in the 1990s, the rate of growth 

was still less than 0.2 per cent per annum. Low SSA growth has now been the norm since the 

1960s with the result that on average over this four decade period SSA growth has averaged 0.3 

per cent per annum, one tenth of the world average. 

The second key fact is that the rate of capital investment in Africa in the 1990s has been 

lower than the rate of population growth. Comparative regional figures are given in Table 2 and 

show that there was a decline in the capital stock per capita for SSA of nearly 1 per cent per 

annum over the 1990s. The implications of such macro figures are stark. Without rapidly falling 

real wages employment demand will stagnate.

Where are those coming onto the labor market to find jobs if wages do not adjust? What 

are the implications for those increasing number of young people who now have secondary

education? What are the implications of falling wages, if they do occur, for household

consumption and poverty? All these questions have been central to the policy debate in South 

Africa. There is evidence for South Africa, Casale, Muller and Posel (this conference) that real 

wages have fallen and that the rise in employment has been far below the rate of growth of the 

labour force, rising unemployment has been the outcome. Reversing those outcomes is crucial to 

Table 1. Decadal Growth Rates (per cent per annum) by Region:
 Real GDP per capita in US$ (PPP)

1960s 1970s 1980s 1990s Average

Australasia 2.95 1.32 1.49 2.27 1.98
East Asia 6.29 2.92 5.23 7.28 5.33
Industrial 4.57 2.61 2.44 1.81 2.77
Latin America 3.21 3.39 -0.68 1.63 1.67
Middle -East 5.54 0.84 1.09 3.28 2.24
South Asia 2.28 0.69 3.61 3.51 2.70
South-East Asia 2.34 4.80 3.27 2.50 3.21
Sub-Saharan Africa 1.67 0.27 -0.37 0.18 0.27

Average 3.23 2.27 3.06 3.76 3.12

Source: PENN World Tables 6.1. Countries are weighted by population.



3

the success of the South African economy. We approach this employment issue indirectly in this 

paper.

In the next section we present the macro data which shows the performance of the South 

African economy in comparative perspective. We show there the strong relationship that appears 

to exist between export performance and long run growth. That the implicit correlation is causal

has been argued in a range of papers - for example Dollar (1992), Sachs and Warner (1995), 

Edwards (1998), Frankel and Romer (1999), Irwin and Terviö (2002), Greenaway et al. (2002) 

and Söderbom and Teal (2003). Our intent here is not to add to this macro evidence but to 

investigate, using comparative firm-level data, why export performance in SSA has been so poor 

in an area which has proved the engine of growth for many economies - manufactures.

We begin to do that in section 3 where we present the data we have collated for five SSA 

countries - Ghana, Kenya, Tanzania, Nigeria and South Africa. As the length of time over which 

we observe the firms differs across the five countries we will not be able to use than all for all the 

issues we investigate. However we have enough observations to highlight the differences and 

similarities across these countries. In section 4 we present the modeling framework we will us e

for the export participation decision. The first set of empirical results of the paper are given in 

section 5 where we report the estimation of a series of models which progressively relax the 

assumptions made in a basic probit specification of the export decision. In section 6 we move 

beyond simply whether the firm exports and ask if the factors determin ing export destination 

Table 2. Decadal Growth Rates (per cent per annum) by Region:
Real Capital per Capita (1996 US$)

1970s 1980s 1990s Average

Australasia 2.41 1.64 1.98 1.99
East Asia 5.00 6.12 7.78 6.40
Industrial| 4.80 3.37 3.08 3.71
Latin America 4.29 1.20 1.61 2.20
Middle-East 6.15 2.36 1.24 2.86
South Asia 2.44 2.80 3.72 3.07
South-East Asia 6.23 5.98 5.14 5.72
Sub-Saharan Africa 2.24 0.13 -0.80 0.33

Average 4.20 3.73 4.24 4.06

Source: PENN World Tables 6.1. Countries are weighted by population. The figures for Real Capital 
per Capita are imputed from the investment data by the method due to 
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differ by whether the firm exports regionally (by which we mean within Africa) or internationally 

(that is outside of Africa). We find that there are very significant differences. In particular we find 

that the firm’s efficiency level affects it probability of exporting regionally but not

internationally. Section 7 concludes the paper by asking why this might be the case and how these 

micro findings link to the two macro issues with which we began namely the underlying reasons 

for the poor performance of manufacturing exports in Africa and its link to job creation.

2. An Overview of Macro Performance 

In this section we show the performance of the South African economy in its SSA 

context. Figure 1 shows the growth since 1970 in purchasing power parity (PPP) US$ for

countries which cover the range of outcomes for SSA. The top part of Figure 1 shows the 

outcomes for four economies whose per capita incomes ranged from 1,000-7,000 US$ in 1970 -

Mauritius, Zambia, Botswana and South Africa. By the end of the 1990s Botswana’s income had 

risen from US$ 1,000 to 7,000 while South Africa’s income had stagnated for the whole thirty 

years. In contrast Zambia which at the beginning of the period had an identical income to that of 

Botswana had seen a steady decline in income with only the most modest of recoveries in the 

1990s. The spectacular success over this period was the performance of the Mauritian economy 

whose per capita income quadrupled in 30 years. In 1970 Maurit ius had half the income of South 

Africa, by the end of the 1990s it had twice its income.

The bottom part of Figure 1 shows the path of GDP for five economies which embarked 

on major reforms in the 1980s. Reviewing African policy regimes in the mid 1990s, the World 

Bank (1994) identified Tanzania, Ghana and Kenya as countries where policy progress had been 

made and argued that these changes had led to improvements in income. Of these countries only 

Ghana has been viewed as a country which has sustained its reforms since their inception in the 

early 1980s. Uganda, the final country shown in the bottom part of Figure1, reformed later than 

Ghana but has grown more rapidly. It is clear from the figure that the two success stories among 

the economies presented are Ghana and Uganda. The qualified nature of the success is also 

apparent from the Figure. While Uganda’s income has doubled since 1970 it remains much below 

that of Ghana whose income has still not returned to its level of the early 1970s.

Why have Mauritius and Botswana been so much more successful than all the other SSA 

countries we have reviewed? A key part of their success had been their ability to ensure exports 

grew and grew rapidly. Figure 2 shows for all the countries figures for exports per capita in US$ 

using 1995 prices. From US$ 500 per capita in 1970 Mauritius’ exports by the end of the 1990s 
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were over US$ 2000. Until the early 1990s Botswana was equally successful, however since then 

it has fallen sharply. While the Botswana economy has remained reliant on natural resources, 

primarily diamonds, Mauritius has diversified its export base initially into manufactures but more 

recently into services such as tourism. This was associated with large increases in the demand for 

labor, much of it female, and substantial rises in real wages, Milner and Wright (1998) and

Durbarry (2001). In contrast even the sustained reformers like Ghana and Uganda have had only 

very modest success with their exports. On a per capita basis for all the countries exports remain 

at, or below, the level of the early 1970s. 

While South Africa had, and retains, one of the highest levels of income per capita in 

SSA in terms of its long run per capita growth rate it is close to the continental average, ie zero.

This long run growth performance is closely mirrored in its exports. The question posed in this 

paper is what can be learnt from micro data as to the factors underlying this outcome. In the next 

section we briefly summarise the data that we have collated. In the following sections we will

modeling framework we will apply to firm-level data from Ghana, Kenya, Tanzania, Nigeria and 

South Africa. 

3. Export participation and the characteristics of exporting firms

As Table 3 below shows overall one quarter of the observations in the sample are of exporting 

firms. South Africa has the highest export propensity (71 percent) and Kenya the next highest (36 

percent). Nigeria has the lowest export propensity with only 9 percent of observations being of 

exporting firms. Export participation differs greatly within sectors and within countries. In Ghana 

80 percent of observations in the wood sector are exporting firms. In comparison the highest 

export propensity in this sector in other countries is 18 percent for Tanzania. Within Ghana the 

sector with the next highest export propensity rate is the textiles sector. 42 percent of observations 

in this sector are exporting firms. There are similar variations in export propensity in Kenya. 83

percent of observations in the Kenyan textiles sector are exporting firms. The next highest export 

propensity within Kenya is in the metal products and machinery sector where 47 percent of 

observations are export firms. The variation in export propensities within the other countries is 

lower than in Ghana and Kenya.

The firms in the sample are heterogeneous and export behaviour varies by country and 

sector, but can we identify certain characteristics that are common to exporting firms? Table 4 

presents mean values for a number of variables broken down by country and export participation.

Across all countries the results show clear similarities – exporters have higher levels of labour 
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productivity are larger, more capital intensive, tend to be older and more likely to be foreign 

owned. Although these results indicate that in terms of labour productivity exporters are more 

productive than non-exporters, they do not control for factor inputs, nor other characteristics of 

the firms. We know from other work with this data that exporting firms have higher levels of total 

factor productivity.

Table 3. Export propensity: by country and sector
Ghana Kenya Tanzania Nigeria South Africa Total

Wood
Mean 0.80 0.14 0.18 0.00 . 0.46
n 79 42 44 2 0 167
Furniture
Mean 0.11 0.27 0.02 0.00 0.63 0.14
n 168 77 103 12 19 379
Foods
Mean 0.09 0.43 0.34 0.17 0.63 0.24
n 203 95 106 12 8 424
Metal & machinery
Mean 0.14 0.47 0.10 0.02 0.72 0.29
n 196 122 143 48 112 621
Textiles (except SA)
Mean 0.42 0.83 0.28 0.11 . 0.40
n 26 35 46 36 0 143
Garments (except SA)
Mean 0.06 0.14 0.15 0.17 . 0.11
n 164 91 46 35 0 336
Textiles & Garments (SA)
Mean . . . . 0.75 0.75
n 0 0 0 0 8 8
Total
Mean 0.18 0.36 0.17 0.09 0.71 0.25
n 836 462 488 145 147 2078
Notes: Observations are for firms over time and thus firms may be counted more than once.
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Table 4. The characteristics of non-exporting and exporting firms

Output per employee Value added per 
employee

Employment Capital per employee Age Foreign ownership

Non
exporter Exporter Non

exporter Exporter Non
exporter Exporter Non

exporter Exporter Non
exporter Exporter Non

exporter Exporter

Ghana
Mean 7.99 8.69 6.90 7.59 2.90 4.76 6.79 8.62 17.77 20.58 0.15 0.47
Std Dev. 1.28 0.99 1.35 1.20 1.27 1.23 1.96 1.42 12.01 12.25
N 688 148 636 141 688 148 688 148 688 148 688 148
Kenya
Mean 8.57 9.55 7.41 8.35 2.76 4.72 8.13 9.67 21.37 21.32 0.11 0.35
Std Dev. 1.21 1.19 1.35 1.21 1.39 1.20 1.61 1.07 14.65 10.96
N 295 167 269 160 295 167 295 167 295 167 295 167
Tanzania
Mean 7.98 9.13 6.81 7.88 2.81 4.45 7.45 9.00 16.54 21.05 0.16 0.36
Std Dev. 1.30 1.27 1.22 1.25 1.31 1.42 1.74 1.67 11.88 15.70
N 407 81 403 81 407 81 407 81 407 81 407 81
Nigeria
Mean 8.53 9.36 7.02 8.02 3.57 4.87 8.50 8.68 20.21 25.46 0.27 0.38
Std Dev. 1.47 1.03 1.33 0.88 1.82 2.52 2.06 1.72 9.80 13.49
N 132 13 130 13 132 13 132 13 132 13 132 13
South Africa
Mean 10.28 10.70 9.44 9.76 4.51 5.05 9.57 9.75 17.35 22.78 0.14 0.29
Std Dev. 0.56 0.65 0.69 0.79 0.75 0.85 1.16 1.22 16.13 17.61
N 43 104 42 102 43 104 43 104 43 104 43 104
Total
Mean 8.20 9.46 7.05 8.34 2.95 4.76 7.43 9.25 18.32 21.46 0.16 0.37
Std Dev. 1.34 1.27 1.38 1.37 1.39 1.24 1.96 1.41 12.58 13.72
N 1565 513 1480 497 1565 513 1565 513 1565 513 1565 513
Notes: The values for gross output per employee, value added per employee, employment and capital per employee are given in natural logarithms, firm 

age is in years, and foreign ownership is the proportion of observations of firms that have some foreign ownership. There is a smaller number of 
observations for value added per employee because taking the natural logarithm eliminates observations with negative value added.

The relationship between size and exporting is presented graphically in Figure 3. The gap 

between large firms (firms with 75 or more employees) and small ones (those with less than 30 

employees) is very substantial - 57 percent of large firms export compared with only 4 percent of 

small firms. This relationship between export participation and size is present in all the countries.

In fact export participation tends to differ more between size categories than between countries 

within the same size category. Within the large size category Kenyan and South African firms 

have a very similar propensity to export (72% and 78%). This is followed by Ghana (54%) and 

Tanzania (43%). Nigeria has a much lower rate of export participation than all the other countries

with only 13 percent of large Nigerian firms exporting. In all countries export propensity in the 

small size group is less than 7%.
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Figure 3 Export propensity: by country and size.

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90

Small Medium Large Total

Ghana
Kenya
Tanzania
Nigeria
South Africa
Total

Notes: Small < 20 employees, medium 20-74, large >75.
These are no small South African firms in the sample.
These observations are for firms over time thus a firm will be represented by each year it is in the 
sample.

Figure 4 Export propensity: by size and sector.
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The relationship between export propensity and size is common across sectors too

(Figure 4). In all the sectors, except textiles and the South African textiles and garments sectors, 

larger firms are more likely to export. In the textiles sector there are more small firms

participating in the export market than medium firms. The textile sector also has the highest 

proportion of small firms exporting (27%) than any other sector. In the South African textiles and 

garments sector medium sized exporters outnumber large exporters.

As Figure 4 shows export propensity is highest in the South African textiles and garments 

sector, with 75% of firms exporting. The wood sector (46%) and the textiles sector (40%) have 

the next highest rates of export propensity. Export propensity is lowest in the garments (11%) and 

the furniture (14%) sectors. These results suggest that although export propensity differs by 

sector, this difference is less marked among large firms. These results also suggest that exporting 

is not concentrated in one sector. In the large size group, at least 40% of observations in every 

sector are of exporting firms.

In summary in most SSA countries most large firms export. Exporting rates are low 

because small firms dominate in most SSA countries. Also while these firms are large by African 

standards they are clearly not large by international ones. The Figures have highlighted both these 

broad generalities and the exceptions. Nigerian firms are atypically unlikely to export. Exporting 

is more common in the South African sample because large firms are a larger proportion of the 

sample. This sampling almost certainly also reflects population differences between South Africa 

and the other SSA economies on which we have comparative data. 

4 The modeling framework

We assume that current export participation is a function of lagged efficiency (?it-1), lagged factor 

inputs (zit-1), past export participation (Xit-1) and unchanging firm-specific effects divided into 

observed (Bi) and unobserved characteristics (ai). We use lagged values of factor inputs and 

efficiency because we are interested in investigating whether there is Granger-causality from 

factor inputs and/or efficiency to export participation.

Technical efficiency is represented as the residuals, or unexplained part, of a production 

function. However, instead of using a two step process, the first step of which is to estimate the 

production function to obtain the residuals and the second to insert these residuals into the export 

participation function, we chose instead to manipulate the production function and to substitute 

the components of the production function into the export function.
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Equation (1) below illustrates this substitution and the resulting export participation 

function:

1 1 1

1 1 1

' '
1 1 1 1

' ' '
1 1 1

( , , , , )

( )

( ) ( ) ( )

it it it i i it

it z it B i a i X it

it i i z it z it B i a i X it

it a i B i z z it X it

X f z B a X

z B a X

y a B z z B a X

y a B z X

η

η

η η η η

η
ξ η ξ ξ ξ ξ

ξ φ θ ξ ξ ξ ξ

ξ ξ ξ ξ ξ φ ξ ξ θ ξ

− − −

− − −

− − − −

− − −

′=
′ ′= + + + +

′ ′= − − − + + + +

= + − + − + − +

(1)

As can be seen from equation (1) the impact of efficiency on export participation is measured by 

(??), the coefficient on lagged output per unit of labour (yit-1). Equation (1) also shows that the 

coefficients on the observed firm specific effects and factor inputs are a combination of two 

effects. The first of these effects is the efficiency effect (??). This efficiency effect has the 

opposite sign to the coefficient on yit-1. (i.e. if there is a positive efficiency effect and no second 

effect, this will show up as a negative coefficient on the factor inputs and firm specific effects).

This efficiency effect is scaled by the coefficient on the variable in the production function (i.e. 

?z
’ in the case of the factor inputs and φ  in the case of the observed firm characteristics). In the 

case of constant returns to scale in the production function the coefficient on labour (?l in the ?z
’

vector of factor inputs) will be equal to zero. This means that there will be no efficiency effect 

present in the coefficient on labour. The second effect present in the coefficients is the direct 

effect of that variable on export participation (?z). By using this one-step technique, we cannot 

isolate the direct effect unless the coefficient on the variable in the production function is equal to 

zero, as it will be on employment if we assume constant returns to scale. The interaction between 

the productivity (efficiency) effect and the direct effect, and the impact on the coefficient in the 

export participation function can be better understood with an example. Suppose that there is a 

positive efficiency effect (??) and that there is also a positive direct effect of capital intensity (?k)

on export participation. 1 If a firm increases its capital stock, whilst everything else remains 

constant, this reduces productivity which in turn reduces the probability of exporting. However, at 

the same time it increases the probability of exporting through the direct effect because the firm is 

now more capital intensive. Thus the estimated coefficient on capital intensity in the export 

participation equation is measuring these two, and in this case opposite, effects.

Although the possible presence of these two effects in the coefficients on the factor inputs 

makes it difficult to isolate the individual effects, we can still draw conclusions from the 

1 This positive direct effect may be because capital-intensity is a proxy for the technology available to the 
firm. Firms that are more capital intensive may use newer technology. This technology may be required to 
produce goods that are of the required standard to compete on the export market.
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coefficients on the factor inputs provided we are able to sign the efficiency effect. Since we know 

?z
’ and φ  from the production function estimates in the previous chapter, we know the scaling 

factor, and thus can work out whether a direct effect exists.

Another factor to consider when analysing the results is the possible correlation between 

size, efficiency, capital-intensity and other factor inputs. The possible multicollinearity between 

these variables will increase their standard errors and subsequently lower their z-statistics. In the 

estimations we attempt to deal with this by restricting some coefficients to be equal to 0. We now 

turn to consider the models to be estimated. 

5. Modeling Export Participation

To investigate the relationship between efficiency, size and export participation we 

estimate equation (1) making a number of different assumptions, and using a variety of estimation 

procedures. We begin by estimating the least general, or most restrictive, case and assume

homogenous firms and no state dependence. We then sequentially relax the restrictions until we 

arrive at a more general specification. We estimate the model using either a maximum likelihood 

probit or a logit .2 We estimate five models:

1. The pooled model. This assumes homogenous firms (ai is equal across firms), and no 

state dependence in exporting (?X = 0). This is the most restrictive case and is estimated 

using a probit estimator.

2. Heterogeneous firms model. We relax the assumption of homogenous firms and allow for 

unobserved firm effects (ai), but maintain the assumption of no state dependence in 

exporting (?X = 0). This is estimated using a random effects probit and a fixed effects, or 

conditional, logit estimator.

3. Dynamic model with homogenous firms. This assumes homogenous firms (ai is equal 

across firms), but allows for state dependence in exporting (?X ? 0). It is estimated using a 

probit estimator.

4. Dynamic model with heterogeneous firms. This allows for unobserved firm effects (ai),

and state dependence in exporting (?X ? 0). This is estimated using a random effects 

probit.

5.  Heckman dynamic model. This allows for unobserved firm effects (ai), and state

dependence in exporting (?X ? 0) and models the initial conditions or state of export 

2 In most cases the models were also estimated using a maximum likelihood logit but this does not produce 
substantially different results.
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participation (Xi0). Both the initial conditions and the export participation function are 

estimated with a probit estimator.

The assumptions associated with these various estimators are discussed in more detail in 

the relevant sub-sections.

The Pooled Model

We begin by estimating the most restrictive specification of equation (1). We assume no

unobserved firm effects (ai is equal across firms) and no state dependence in exporting (?X = 0).

This restricted form of equation (1) is estimated for individual countries, as well as the pooled 

sample, using a probit estimator.

Table 5 presents the estimation results for the individual countries. As well as reporting 

the coefficient estimates we report the change in probability of exporting for an infinitesimal 

change in each independent, continuous variable, and a discrete change in the probability for a 

dummy variable. These changes are evaluated at the means of the independent variables.

Size, as measured by the number of employees, is the only variable which is significantly 

different from zero across all countries. The marginal effect of size, at the respective means, is 

largest for Kenyan and South African firms, and smallest for Nigeria firms. These results suggest 

a unit change in size for the mean Kenyan firm would result in an increase in the probability of 

exporting of 16 percentage points. A unit change in size for the mean South African firm results 

in a similar increase in the probability of exporting of 14.6 percentage points. This contrasts to an 

increase of only 3 percentage points for the average Nigerian firm. The marginal effects for 

exporting from a change in size are not directly comparable across countries as the means at 

which they are evaluated differ.

Although the coefficients on output per unit labour, the efficiency effect, are positive for 

all countries, they are only significantly different from zero for Kenya and Nigeria. However, the 

coefficients for all countries except Nigeria are very similar, suggesting that the data may pool.

For Kenya a marginal change in efficiency for the mean firm has a smaller impact on the 

probability of exporting than a marginal change in size. For Nigeria, a marginal change in

efficiency has a slightly larger impact on export probability than a marginal change in size.

For Ghana, Kenya and Tanzania the coefficient on capital intensity is positive and

significant. Given that in these three countries the efficiency effect is greater than or equal to 

zero, this means that the direct effect of capital-intensity on export participation is positive. The

marginal effect on export probability of changing capital intensity for the mean firm in these 

countries is approximately half the effect from a marginal change in size.
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Table 5 Parameter estimates for the export participation model. Probit, by country.
Ghana Kenya Nigeria South Africa Tanzania

Coef dF/dx Coef dF/dx Coef dF/dx Coef dF/dx Coef dF/dx
Z x-bar z x-bar z x-bar Z x-bar z x-bar

0.139 0.022 0.248 0.079 1.032 0.044 0.234 0.074 0.370 0.056Ln (Output/ 
labour)t-1 (0.59) 8.114 (1.76)* 8.872 (2.21)** 8.639 (0.59) 10.665 (0.97) 8.126

0.389 0.062 0.514 0.163 0.711 0.031 0.460 0.146 0.329 0.049Ln (Labour)t-1 (4.12)*** 3.233 (5.77)*** 3.493 (3.08)*** 3.692 (2.6)*** 4.930 (3.3)*** 3.108

0.133 0.021 0.212 0.067 -0.094 -0.004 -0.109 -0.035 0.171 0.026Ln (Capital/ 
labour)t-1 (1.82)* 7.075 (2.51)** 8.637 (-0.54) 8.750 (-1.02) 9.586 (1.89)* 7.670

-0.074 -0.012 0.096 0.031 -0.564 -0.024 0.333 0.106 -0.280 -0.042Ln (Materials/ 
labour)t-1 (-0.47) 7.342 (0.89) 8.179 (-1.5) 7.836 (1.31) 9.904 (-1.05) 7.384

0.065 0.010 -0.010 -0.003 0.087 0.004 0.087 0.028 -0.028 -0.004Ln (Other 
costs/ labour)t-

1
(0.85) 5.396 (-0.08) 6.418 (0.37) 6.673 (0.56) 7.719 (-0.13) 5.903

0.011 0.002 -0.044 -0.014 -0.174 -0.007 -0.005 -0.002 0.003 0.001Age (0.46) 18.266 (-1.51) 21.349 (-2.87)*** 20.992 (-0.25) 21.191 (0.11) 17.285

0.000 0.000 0.000 0.000 0.003 0.0001 0.000 0.000 0.000 0.000Age2
(-1.2) 479.656 (0.78) 635.383 (2.67)*** 544.977 (0.65) 746.823 (0.27) 459.363

-0.046 -0.007 0.527 0.182 -1.459 -0.045 0.037 0.012 0.256 0.043Foreign
ownership (-0.17) 0.207 (2.11)** 0.197 (-1.42) 0.290 (0.12) 0.245 (0.84) 0.195

1.265 0.346 -1.223 -0.249 0.131 0.021Wood (2.12)** 0.094 (-2.26)** 0.091 (0.3) 0.090

-0.476 -0.062 -0.340 -0.099 0.444 0.124 -0.859 -0.093Furniture (-0.87) 0.201 (-0.63) 0.167 (0.65) 0.129 (-1.72)* 0.211

-0.906 -0.107 -1.047 -0.257 -1.106 -0.021 0.167 0.027Foods (-1.66)* 0.243 (-1.99)** 0.206 (-1.37) 0.092 (0.37) 0.217

-0.464 -0.062 0.004 0.001 -1.213 -0.046 0.698 0.243 -0.092 -0.014Metal & mach. (-0.83) 0.234 (0.01) 0.264 (-1.57) 0.366 (1.09) 0.762 (-0.23) 0.293

-0.262 -0.037 -0.933 -0.234 1.829 0.216 0.655 0.138Garments (-0.41) 0.196 (-1.86)* 0.197 (1.55) 0.267 (1.22) 0.094

1.021 0.217Textiles & 
garms (SA 
only)

(1.19) 0.054

Log pseudo-
likelihood -221.7 -160.6 -24.2 -74.3 -156.0

pseudo R-
squared 0.43 0.47 0.43 0.16 0.29
N 836 462 131 147 488
obs. P. 0.177 0.361 0.099 0.707 0.166
Pred P. at 
xbar 0.087 0.249 0.017 0.751 0.081
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Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.
Values in parenthesis are z-statistics. Inputs and output are expressed in natural logarithms. The base 
sector is textiles in all countries except South Africa, where it is other.
Time dummies are included.
dF/dx is the change in export probability as a result of a marginal change in x at the means of the 
independent variables.
x-bar is the mean value of the variable.
Observations are clustered for individual firms

Firm age is only significantly different from zero for Nigerian firms. This relationship is 

negative, although it does decrease with time. Since firm age and productivity are unrelated 

among Nigerian firms this suggests that there is a direct relationship between age and export 

probability among Nigerian firms – older Nigerian firms are less likely to export.

Foreign ownership is only significantly different from zero for Kenyan firms. Foreign

owned firms in Kenya are more likely to export than firms with no foreign ownership. This is also 

a direct effect given that we found little evidence among Kenyan firms that foreign owned firms 

are more productive. At the mean values of the Kenyan sample foreign owned firms are 18% 

more likely to export than wholly domestically owned firms.

The sector of the firm makes no significant difference to export probabilities in Nigeria 

and South Africa. In Ghana wood firms are more likely to export than textile firms. This is in 

contrast to Kenya where wood firms are less likely to export. In both Kenya and Ghana firms in 

the food sector are less likely to export than firms in the textile sector. Kenyan garment firms are 

less likely to export than textile firms. In Tanzania firms in the furniture sector are the least likely 

to export. These are all direct effects and are not driven by differences in productivity across 

sectors.

Across all the countries, except for Nigeria, the factors influencing export participation 

are similar. This suggests that we can pool the data. We pool together all countries except 

Nigeria.3 We estimate the export participation on this pooled data, and on a dataset that excludes 

South Africa. We exclude South Africa, because we only have two years of South African data, 

and thus cannot use South Africa when we examine entry and exit later. We interact the country 

and sector dummies to allow for sector specific determinants of exports to differ by country.

Table 6 presents the results.

The estimation results for the pooled dataset are similar to those for the individual 

countries. The coefficient on size is positive and significant for both pooled data sets.  A marginal 

increase in the size of the mean firm results in an increase in the probability of exporting of 9%. If

the South African firms are excluded the marginal increase is 7.6%.The capital-intensity of the 

3 In fact Nigeria has very few exporting firms. This is another reason why we exclude Nigeria.
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Table 6 Parameter estimates for the export participation model. Probit estimators, pooled sample
Pooled, without Nigeria Pooled, without Nigeria and South Africa

Coef dF/dx Coef dF/dx Coef dF/dx Coef dF/dx
z x-bar z x-bar Z x-bar Z x-bar

0.180 0.042 0.190 0.044 0.196 0.039 0.165 0.032Ln (Output/ labour)t-1 (1.62) 8.492 (2.85)*** 8.492 (1.68)* 8.313 (2.39)** 8.313

0.392 0.091 0.392 0.091 0.386 0.076 0.386 0.076Ln (Labour)t-1 (7.35)*** 3.393 (7.3)*** 3.393 (6.94)*** 3.266 (6.9)*** 3.266

0.133 0.031 0.133 0.031 0.161 0.032 0.163 0.032Ln (Capital/ labour)t-1 (2.84)*** 7.789 (3.02)*** 7.789 (3.14)*** 7.641 (3.38)*** 7.641

0.008 0.002 -0.029 -0.006Ln (Materials/ labour)t-1 (0.1) 7.747 (-0.34) 7.570

0.002 0.000 0.000 0.000Ln (Other costs/ labour) t-

1 (0.03) 5.945 (0) 5.799
0.006 0.001 0.006 0.001 0.010 0.002 0.010 0.002Age (0.48) 18.977 (0.48) 18.977 (0.68) 18.795 (0.66) 18.795
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000Age2

(-0.87) 532.070 (-0.87) 532.070 (-1.21) 514.394 (-1.19) 514.394
0.518 0.139 0.516 0.138 0.516 0.121 0.522 0.122Foreign ownership (2.27)** 0.204 (2.27)** 0.204 (2.25)** 0.201 (2.28)** 0.201
-0.586 -0.103 -0.585 -0.103 -0.606 -0.088 -0.608 -0.088Foreign ownership x 

Ghana (-1.77)* 0.089 (-1.76)* 0.089 (-1.83)* 0.097 (-1.84)* 0.097
-0.420 -0.079 -0.417 -0.078 -0.409 -0.064 -0.415 -0.065Foreign ownership x 

Tanzania (-1.08) 0.049 (-1.09) 0.049 (-1.05) 0.053 (-1.08) 0.053

-0.329 -0.064 -0.328 -0.064Foreign ownership x 
South Africa (-0.88) 0.019 (-0.87) 0.019

-1.491 -0.172 -1.492 -0.172 -1.449 -0.140 -1.443 -0.139Wood (-2.74)*** 0.085 (-2.74)*** 0.085 (2.64)*** 0.092 (-2.63)*** 0.092
2.726 0.818 2.726 0.818 2.705 0.823 2.704 0.823Wood x Ghana (3.32)*** 0.041 (3.33)*** 0.041 (3.31)*** 0.044 (3.31)*** 0.044
1.927 0.661 1.925 0.660 1.878 0.632 1.886 0.634Wood x Tanzania (2.63)*** 0.023 (2.63)*** 0.023 (2.55)** 0.025 (2.56)** 0.025

-0.570 -0.109 -0.573 -0.109 -0.548 -0.088 -0.537 -0.087Furniture (-1.1) 0.190 (-1.11) 0.190 (-1.05) 0.195 (-1.03) 0.195
0.110 0.027 0.111 0.027 0.080 0.016 0.072 0.015Furniture x Ghana (0.14) 0.087 (0.15) 0.087 (0.11) 0.094 (0.09) 0.094

-0.116 -0.025 -0.116 -0.025 -0.169 -0.030 -0.171 -0.031Furniture x Tanzania (-0.16) 0.053 (-0.16) 0.053 (-0.23) 0.058 (-0.23) 0.058

0.112 0.027 0.115 0.028Furniture x South Africa (0.14) 0.010 (0.14) 0.010

-0.918 -0.159 -0.918 -0.159 -0.882 -0.131 -0.884 -0.131Foods (-1.88)* 0.213 (-1.88)* 0.213 (-1.8)* 0.226 (-1.8)* 0.226

-0.082 -0.018 -0.082 -0.018 -0.114 -0.021 -0.116 -0.022Foods x Ghana (-0.11) 0.105 (-0.11) 0.105 (-0.15) 0.114 (-0.16) 0.114

1.021 0.333 1.021 0.333 0.994 0.294 0.996 0.294Foods x Tanzania (1.58) 0.055 (1.58) 0.055 (1.53) 0.059 (1.54) 0.059

0.314 0.084 0.316 0.085Foods x South Africa (0.35) 0.004 (0.35) 0.004

-0.217 -0.048 -0.217 -0.048 -0.211 -0.039 -0.209 -0.039Metal & mach. (-0.46) 0.296 (-0.47) 0.296 (-0.45) 0.258 (-0.45) 0.258

-0.303 -0.061 -0.302 -0.061 -0.291 -0.050 -0.299 -0.051Metal & mach x Ghana (-0.41) 0.101 (-0.41) 0.101 (-0.4) 0.110 (-0.41) 0.110
0.113 0.027 0.113 0.027 0.097 0.020 0.095 0.020Metal & mach x 

Tanzania (0.18) 0.074 (0.18) 0.074 (0.15) 0.080 (0.15) 0.080
Metal & mach x South -0.008 -0.002 -0.007 -0.002
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Africa (-0.01) 0.058 (-0.01) 0.058
-1.048 -0.162 -1.049 -0.162 -1.016 -0.133 -1.013 -0.133Garments (-2.18)** 0.156 (-2.18)** 0.156 (-2.11)** 0.169 (-2.1)** 0.169
0.789 0.241 0.790 0.241 0.756 0.204 0.750 0.202Garments x Ghana (1) 0.085 (1.01) 0.085 (0.96) 0.092 (0.96) 0.092
1.834 0.634 1.834 0.634 1.792 0.603 1.793 0.603Garments x Tanzania (2.54)** 0.024 (2.54)** 0.024 (2.48)** 0.026 (2.48)** 0.026
-0.603 -0.134 -0.606 -0.135 -0.572 -0.111 -0.559 -0.108Ghana (-0.84) 0.432 (-0.85) 0.432 (-0.8) 0.468 (-0.79) 0.468
-1.099 -0.191 -1.100 -0.191 -1.067 -0.160 -1.063 -0.160Tanzania (-1.89)* 0.252 (-1.89)* 0.252 (-1.83)* 0.273 (-1.83)* 0.273
-0.461 -0.086 -0.464 -0.086South Africa (-0.67) 0.076 (-0.67) 0.076
-4.094 -4.100 -4.178 -4.160Constant (-5.62)*** (-5.64)*** (-5.55)*** (-5.54)***

Log pseudo-likelihood -641.58 -641.59 -559.28 -559.34
Pseudo R-squared 0.42 0.42 0.41 0.41
N 1933 1933 1786 1786
obs. P 0.259 0.259 0.222 0.222
pred. P (at x bar) 0.148 0.148 0.117 0.117
Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.

Values in parenthesis are z-statistics.Inputs and output are expressed in natural logarithms. The base sector 
is textiles in all countries except South Africa, where it is other.
dF/dx is the change in export probability as a result of a marginal change in x at the means of the 
independent variables.
Observations are clustered for individual firms
x-bar is the mean value of the variable.
Time dummies are included.

firm also has a positive and significant effect on export participation. A marginal increase in the 

capital-labour ratio results in an increase in export probability of 3.1 percentage points for the 

non-Nigerian sample, and is similar for the sample that excludes both Nigeria and South Africa.

There is no evidence that the ratio of raw materials to labour, or other costs to labour impact on 

export participation.

The coefficient on output per unit labour (the efficiency effect) is not significant at the

10% level for the pooled sample that excludes Nigeria. However, it is significant at this level if 

we exclude the South African firms. A possible reason for why the efficiency effect may not be 

significant in the larger pooled sample may be because of the colinearity between output per unit 

of labour and other inputs. In order to investigate this we restrict the coefficients on raw materials 

per unit labour and other costs per unit labour to be equal to 0. These coefficients are not 

significantly different from zero in either of the estimations. If we do this efficiency becomes 

significant at the 1% level for the broader pooled dataset, and significant at the 5% level for the 

dataset that excludes South Africa. In this specification the marginal effect of a change in 

efficiency on export probability is 4.4 percentage points for the broader dataset and 3.2

percentage points for the dataset that excludes South Africa. These marginal effects are not very 
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different from the marginal effects obtained without the restrictions, indicating that colinearity 

between the variables has resulted in larger standard errors on the efficiency term. A unit change

in size has more than double the effect of a unit change in productivity or capital-intensity. This

suggests that size is the most important determinant of export participation of these three factors.

There is no evidence that the age of the firm has a significant influence on export 

participation in any of the countries. As the individual country results showed, foreign ownership 

has a positive and significant affect on export participation in Kenya. The pooled results also 

indicate that the impact of sector specific factors on export participation differ by country. This is 

especially noticeable in the wood and garments sectors.

Heterogeneous firms

The pooled model makes the assumption that firms are homogeneous. Since we have panel data 

we can relax this assumption to investigate whether firm specific effects (both observed and

unobserved) are important determinants of export determination. The first technique we consider 

to deal with possible firm specific effects is a fixed effects model. This assumes that ai (the firm 

specific effect) is fixed and that both ai and ß (the vector of coefficients on the non-firm specific

variables) are parameters to be estimated. When T (the number of time periods) tends to infinity, 

the maximum likelihood estimator (MLE) is consistent (Hsiao, 2003, p194). However, if, as in 

our case, T is small, there are only a limited number of observations to estimate ai which leads to 

Neyman and Scott’s (1948) incidental-parameter problem. Unfortunately, unlike the linear case 

where the firm-specific effects (ai) can be eliminated by taking a linear transformation such as the 

first difference, no simple transformation exists for the nonlinear model (Hsiao, 2003).

Neyman and Scott (1948) have suggested a general principle to find a consistent

estimator for the parameter ß in the presence of the incidental parameters ai. Their idea is to find 

K functions

1( ,..., | ),  1,...,Nj Ny y j KβΨ =
that are independent of the incidental parameters ai and have the property that when ß are the true 

values, ? N(y1,…,yN| β̂ ) converges to zero in probability as N tends to infinity. Then an estimator 

β̂  derived by solving ? N(y1,…,yN| β̂ ) = 0 is consistent under suitable regularity conditions.

McFadden (1974) has demonstrated that a conditional maximum likelihood estimator of ß can be 

obtained by using standard maximum likelihood logit programmes, and is consistent under mild 

conditions. However, this is not true for the probit specification. We therefore cannot use a fixed 
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effects probit estimator to control for possible firm heterogeneity but instead need to use a fixed 

effects (or conditional) logit estimator.

In addition to a fixed effects logit estimator, we also estimate the export participation 

function using a random effects probit:

( 1| , ) ( 1| , ) ( ),  1,...it i i it it i it iP X z P X z z t Tα α β α= = = = Φ + =

Using a random effects probit requires us to make three strict assumptions. The first is that zit (the 

explanatory variables) is strictly exogenous conditional on ai. The second is that the outcomes are 

independent conditional on (zi, ai). The third is that ai and zi are independent and that ai has a 

normal distribution.

In our context these assumptions, particularly the last, are very restrictive. It is difficult to 

imagine the unobserved firm effects (ai) and efficiency, size, or capital-intensity being unrelated.

However, despite this we use the random effects probit to investigate the robustness of the results.

The estimation results using these two techniques are presented in Table 7. The conditional or 

fixed effects logit is estimated on the dataset that excludes Nigerian and South African firms.

South African firms are excluded because none change export status. The results from the fixed 

effects logit indicate that even after we control for possible firm heterogeneity size and capital 

intensity still remain significant determinants of export participation. The coefficient on output 

per unit labour (the efficiency effect) is not significant at the 10% level even if we restrict the 

coefficients on raw materials per unit labour and other costs per unit labour to be equal to 0. This

is in contrast to the results from the random effects probit estimation. These results suggest that 

efficiency is significant at the 10% level even if we do not impose restrictions on the factor 

inputs. Size and capital intensity are also significant determinants of export participation in the 

random effects probit. A likelihood ratio test which tests whether the panel estimator is different 

from the pooled estimator suggests that it is, indicating that firm heterogeneity is important.

The random effects probit model is calculated using quadrature. As the panel size 

increases, the quadrature approximation becomes less accurate (STATA, 2003). We check

whether changing the number of quadrature points affects the results. Changing the number of 

quadrature points does influence the coefficient estimates, but it does not change the sign nor the 

significance of almost all the coefficients. However, we do need to interpret these results with 

care as the quadrature approximation may not be accurate.
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Table 7 Parameter estimates for the export participation model. Heterogeneous firms, pooled sample.
Fixed effects logit Random effects probit

Pooled, no Nigeria or South 
Africa Pooled, no Nigeria Pooled, no Nigeria or South 

Africa
0.382 0.316 0.378 0.423 0.399 0.408Ln (Output/ labour)t-1 (0.78) (1.12) (1.76)* (3.93)*** (1.69)* (3.79)***
2.879 2.876 1.155 1.173 1.188 1.169Ln (Labour) t-1 (2.22)** (2.22)** (6.41)*** (7.27)*** (7.92)*** (7.4)***
1.973 1.927 0.397 0.455 0.577 0.500Ln (Capital/ labour)t-1 (1.69)* (1.66)* (3.06)*** (4.03)*** (5.43)*** (5.25)***
-0.021 0.111 0.020Ln (Materials/ labour)t-

1 (-0.06) (0.65) (0.11)
-0.145 0.005 -0.028Ln (Other costs/ 

labour)t-1 (-0.52) (0.04) (-0.24)
-0.027 -0.018 0.039 0.014Age (-1.19) (-0.76) (1.59) (0.49)
0.000 0.000 -0.001 -0.001Age2
(1.18) (0.88) (-2.4)** (-1.5)
1.587 1.571 1.825 1.759Foreign ownership (3.08)*** (3.08)*** (3.34)*** (2.9)***
-2.711 -0.767 -0.896 -3.082Foreign ownership x 

Ghana (-4.01)*** (-1.12) (-1.52) (-4.08)***
-1.274 -1.124 -1.476 -1.651Foreign ownership x 

Tanzania (-1.75)* (-1.55) (-1.9)* (-2.36)**
-0.989 -0.953Foreign ownership x 

South Africa (-1.01) (-0.97)
-4.568 -4.615 -3.983 -4.505Wood (-3.62)*** (-3.56)*** (-3.41)*** (-3.15)***
6.736 8.566 8.012 6.252Wood x Ghana (4.7)*** (4.89)*** (5.46)*** (4.04)***
6.186 6.232 5.628 5.865Wood x Tanzania (3.86)*** (3.92)*** (3.91)*** (4.87)***
-2.966 -3.058 -2.344 -2.952Furniture (-1.99)** (-1.99)** (-1.84)* (-1.73)*
1.273 3.266 2.646 0.829Furniture x Ghana (0.88) (1.75)* (1.81)* (0.5)
0.296 0.268 -0.700 -0.203Furniture x Tanzania (0.19) (0.17) (-0.47) (-0.14)
1.990 2.054Furniture x South 

Africa (0.84) (0.84)
-3.706 -3.631 -3.169 -4.154Foods (-3.18)*** (-3.09)*** (-2.87)*** (-2.51)**
1.214 1.078 0.273 1.524Foods x Ghana (1.03) (0.92) (0.21) (0.94)
2.973 3.001 2.651 3.467Foods x Tanzania (2.34)** (2.41)** (2.07)** (2.77)***
2.010 1.890Foods x South Africa (0.88) (0.81)
-1.596 -1.605 -1.065 -1.652Metal & mach. (-1.79)* (-1.76)* (-1.15) (-1.42)
-0.726 -0.686 -1.258 -0.651Metal & mach x 

Ghana (-0.71) (-0.66) (-1.06) (-0.55)
1.174 1.254 -0.028 0.942Metal & mach x 

Tanzania (0.95) (0.98) (-0.02) (0.85)
1.317 1.278Metal & mach x South 

Africa (0.72) (0.67)
-3.290 -3.235 -2.532 -3.161Garments (-3.11)*** (-3.01)*** (-2.41)** (-2.73)***
2.210 4.137 3.490 1.764Garments x Ghana (1.91)* (3.05)*** (2.72)*** (1.41)
5.068 5.173 4.345 4.464Garments x Tanzania (3.26)*** (3.38)*** (2.93)*** .
-1.190 -3.111 -2.464 -0.859Ghana (-1.19) (-2.45)** (-2.15)** (-0.64)
-3.623 -3.746 -2.936 -3.296Tanzania (-2.79)*** (-2.97)*** (-2.47)** (-3.63)***
-2.032 -1.869South Africa (-1.08) (-0.97)
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-10.466 -10.673 -12.844 -11.148Constant (-6.55)*** (-6.83)*** (-5.92)*** (-5.72)***

Log likelihood -84.50 -84.63 -523.91 -521.87 -438.56 -441.96
N 254 254 1933 1933 1786 1786
N(firms) 57 57 841 841 694 694
LR-test (p-value) 0 0 0 0
Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.

Values in parenthesis are z -statistics. Inputs and output are expressed in natural logarithms. The
base sector is textiles in all countries except South Africa, where it is other.
Time dummies are included.
The random-effects probit is estimated using 12 quadrature points.

State dependence in exporting

Numerous empirical studies that investigated whether sunk costs of entry into the export market 

influence export participation. These studies all used a dynamic probit or logit equation to 

investigate whether past export participation significantly influences current export participation.

A finding of a significant effect of past export participation on current export participation is 

interpreted as state dependence.

In order to investigate whether there is state dependence in exporting in our sample, we 

add a lagged dependent variable to our specification. We initially assume that this is exogenous, 

and make no attempt to model the exporting process prior to when we observe it. We do not 

allow for firm heterogeneity. Table 8 presents the results of the estimates using the pooled 

sample. As with the estimations in the previous section the broader dataset includes Ghana, 

Kenyan, Tanzanian and South African firms. The smaller dataset excludes South African firms.

The lagged dependent variable is positive and significant for all estimations. These

results suggest that an average firm that participated in the export market in the previous period 

has a 72% higher probability of participating in the export market in the current period than a 

firm that did not export in the previous period. If South African firms are excluded this decreases

slightly to 67%. This indicates a high degree of export participation persistence, or state

dependence.

As with the static pooled model estimated earlier, if the coefficients on raw materials per 

unit labour and other costs per unit labour are restricted to equal 0, then efficiency enters as a 

significant determinant of export participation. The change in probability of exporting for a 

marginal change in efficiency is 3.3 percentage points for the broader sample and 2.4 percentage 

points for the narrower sample. This is only slightly smaller than for the model that does not 

allow for state dependence. Size and capital-intensity remain significant and positive if state 

dependence is controlled for.
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Table 8 Parameter estimates for the export participation model. Dynamic probit model, pooled sample.
Pooled, no Nigeria Pooled, no Nigeria or South Africa

Coef est dF/dx Coef est dF/dx Coef est dF/dx Coef est dF/dx
Z x-bar z x-bar z x-bar z x-bar

2.548 0.726 2.534 0.723 2.413 0.670 2.398 0.667Exportt-1 (21.41)*** 0.254 (21.51)*** 0.254 (19.41)*** 0.219 (19.52)*** 0.219

0.120 0.023 0.167 0.033 0.130 0.020 0.154 0.024Ln (Output/ 
labour)t-1 (0.86) 8.492 (2.85)*** 8.492 (0.93) 8.313 (2.63)*** 8.313

0.214 0.042 0.209 0.041 0.213 0.034 0.209 0.033Ln (Labour)t-1 (4.42)*** 3.393 (4.25)*** 3.393 (4.38)*** 3.266 (4.22)*** 3.266

0.109 0.021 0.092 0.018 0.128 0.020 0.112 0.018Ln (Capital/ 
labour)t-1 (2.44)** 7.789 (2.18)** 7.789 (2.71)*** 7.641 (2.5)** 7.641

0.084 0.016 0.066 0.010Ln (Materials/ 
labour)t-1 (0.85) 7.747 (0.65) 7.570

-0.069 -0.013 -0.072 -0.011Ln (Other costs/ 
labour)t-1 (-1.06) 5.945 (-1.09) 5.799

-0.002 0.000 -0.001 0.000 -0.002 0.000 -0.001 0.000Age (-0.2) 18.977 (-0.07) 18.977 (-0.15) 18.795 (-0.04) 18.795

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000Age2
(-0.18) 532.070 (-0.34) 532.070 (-0.3) 514.394 (-0.43) 514.394

0.300 0.065 0.290 0.062 0.314 0.056 0.306 0.055Foreign
ownership (1.57) 0.204 (1.54) 0.204 (1.69)* 0.201 (1.67)* 0.201

-0.149 -0.027 -0.191 -0.034 -0.182 -0.026 -0.224 -0.031Foreign
ownership x 
Ghana

(-0.52) 0.089 (-0.67) 0.089 (-0.66) 0.097 (-0.81) 0.097

-0.053 -0.010 -0.062 -0.012 -0.074 -0.011 -0.084 -0.013Foreign
ownership x 
Tanzania

(-0.16) 0.049 (-0.19) 0.049 (-0.23) 0.053 (-0.27) 0.053

-0.268 -0.044 -0.257 -0.043Foreign
ownership x 
South Africa

(-0.84) 0.019 (-0.82) 0.019

-0.706 -0.095 -0.743 -0.098 -0.720 -0.075 -0.756 -0.078Wood (-2.02)** 0.085 (-2.1)** 0.085 (-2.08)** 0.092 (-2.15)** 0.092

0.729 0.199 0.733 0.201 0.816 0.199 0.821 0.201Wood x Ghana (1.15) 0.041 (1.15) 0.041 (1.3) 0.044 (1.3) 0.044

1.343 0.436 1.310 0.423 1.337 0.395 1.313 0.387Wood x Tanzania (2.26)** 0.023 (2.22)** 0.023 (2.32)** 0.025 (2.3)** 0.025

-0.282 -0.049 -0.316 -0.055 -0.279 -0.039 -0.308 -0.043Furniture (-0.67) 0.190 (-0.76) 0.190 (-0.69) 0.195 (-0.77) 0.195

-0.538 -0.079 -0.474 -0.072 -0.515 -0.061 -0.454 -0.056Furniture x 
Ghana (-0.88) 0.087 (-0.77) 0.087 (-0.86) 0.094 (-0.75) 0.094

0.372 0.087 0.380 0.090 0.295 0.055 0.303 0.057Furniture x 
Tanzania (0.57) 0.053 (0.58) 0.053 (0.46) 0.058 (0.48) 0.058

-0.058 -0.011 -0.009 -0.002Furniture x South 
Africa (-0.1) 0.010 (-0.02) 0.010

-0.344 -0.059 -0.349 -0.060 -0.361 -0.050 -0.367 -0.051Foods (-0.97) 0.213 (-0.99) 0.213 (-1.04) 0.226 (-1.06) 0.226

-0.982 -0.118 -0.960 -0.117 -0.936 -0.090 -0.914 -0.090Foods x Ghana (-1.78)* 0.105 (-1.73)* 0.105 (-1.71)* 0.114 (-1.67)* 0.114
0.329 0.075 0.320 0.073 0.340 0.065 0.334 0.064Foods x Tanzania (0.63) 0.055 (0.62) 0.055 (0.67) 0.059 (0.67) 0.059
-0.116 -0.021 -0.074 -0.014Foods x South 

Africa (-0.21) 0.004 (-0.13) 0.004
0.166 0.034 0.146 0.029 0.142 0.023 0.120 0.020Metal & mach. (0.49) 0.296 (0.43) 0.296 (0.42) 0.258 (0.36) 0.258
-1.095 -0.124 -1.037 -0.121 -1.035 -0.095 -0.979 -0.093Metal & mach x 

Ghana (-2)** 0.101 (-1.88)* 0.101 (-1.91)* 0.110 (-1.79)* 0.110
Metal & mach x -0.343 -0.055 -0.331 -0.054 -0.326 -0.042 -0.312 -0.041
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Tanzania (-0.65) 0.074 (-0.63) 0.074 (-0.64) 0.080 (-0.62) 0.080
-0.140 -0.025 -0.119 -0.022Metal & mach x 

South Africa (-0.3) 0.058 (-0.26) 0.058
-0.524 -0.081 -0.539 -0.084 -0.531 -0.066 -0.543 -0.067Garments (-1.42) 0.156 (-1.46) 0.156 (-1.48) 0.169 (-1.51) 0.169
-0.119 -0.022 -0.030 -0.006 -0.096 -0.014 -0.011 -0.002Garments x 

Ghana (-0.2) 0.085 (-0.05) 0.085 (-0.16) 0.092 (-0.02) 0.092
1.070 0.328 1.072 0.330 1.074 0.293 1.077 0.296Garments x 

Tanzania (1.83)* 0.024 (1.85)* 0.024 (1.9)* 0.026 (1.93)* 0.026
0.360 0.072 0.305 0.061 0.330 0.053 0.280 0.045Ghana (0.66) 0.432 (0.56) 0.432 (0.62) 0.468 (0.52) 0.468
-0.858 -0.130 -0.880 -0.133 -0.827 -0.103 -0.850 -0.106Tanzania (-1.69)* 0.252 (-1.74)* 0.252 (-1.7)* 0.273 (-1.76)* 0.273
-0.242 -0.041 -0.280 -0.047South Africa (-0.5) 0.076 (-0.58) 0.076
-4.220 -4.224 -4.229 -4.208Constant (-6.89)*** (-6.86)*** (-6.82)*** (-6.76)***

Log pseudo-
likelihood -336.02 -336.90 -316.14 -316.91

Pseudo R-
squared 0.70 0.70 0.67 0.66

N 1933 1933 1786 1786

Obs P. 0.259 0.259 0.222 0.222
Pred P. 0.115 0.116 0.086 0.087
Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.

Values in parenthesis are z-statistics. Inputs and output are expressed in natural logarithms. The base sector is 
textiles in all countries except South Africa, where it is textiles and garments.
Time dummies are included.
dF/dx is the change in export probability as a result of a marginal change in x at the means of the independent 
variables.
x-bar is the mean value.
Observations are clustered for individual firms

Controlling for both firm heterogeneity and state dependence

The finding of state dependence in exporting may be spurious in that certain unobserved 

characteristics, which are not influenced by the experience of the event, may influence the

probability of a firm exporting. Hsiao (2003) suggests that if these variables are correlated over 

time and are not properly controlled for, previous experience may appear to be a determinant of 

future experience solely because it is a proxy for such temporally persistent unobservables. We

need to determine whether spurious or true state dependence – where as a consequence of past 

export participation, the constraints, prices or preferences of the firm are altered – is present. In

the case of true state dependence an otherwise identical firm which has not experienced the effect 

will behave differently in future to a firm that has experienced the event. In order to determine

which of these processes account for the observed state dependence we need to control for firm 

heterogeneity.
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As discussed before, controlling for firm heterogeneity in a probit model is not

straightforward. Ideally we would like to estimate a fixed-effects probit model where we do not 

impose any restrictions on the relationship between the individual effects (ai) and the explanatory 

variables (zi). However in a probit model we cannot obtain a consistent estimation of the slope 

parameters without making an assumption about the relationship between ai and zi. We thus need 

to assume that ai and zi are independent and that ai has a normal distribution, and estimate 

equation (1) using a random effects probit model.

We do not use a fixed effects logit estimator once we introduce a lagged dependent 

variable. Chamberlain (1993) has demonstrated that if individuals are observed in only three time 

periods and the dependent variable is lagged once, then the parameters of a logit model are not 

identified. Honoré and Kyriazidou (2000) have demonstrated that the parameters of the model are 

identified (subject to regularity conditions), if the econometrician has access to 4 or more

observations per individual. The number of firms with four or more observations in our data is 

small, and thus we cannot use Honoré and Kyriazidou’s technique to estimate a fixed effects 

logit.

Table 9 presents the results for the random effects probit. Unlike the previous random 

effects estimations these results do not change if we change the number of quadrature points.

These results are identical to the dynamic probit estimation that does not allow for firm

heterogeneity. A likelihood ratio test of the panel versus pooled model confirms that the panel 

estimation is no different from the pooled estimation. This is different to the results from the 

estimation of the model that allowed for heterogeneous firms but no state dependence in 

exporting, which suggested that firm heterogeneity mattered. These results suggest that once we 

control for previous export participation firm heterogeneity no longer affects export participation.

Part of the explanation for this is that there is a high degree of export persistence. This persistence 

together with size, capital-intensity and efficiency may dominate other firm effects. These results 

are for export participation only. In a later section we will examine whether firm heterogeneity 

matters for entry into and exit from the export market.
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Table 9 Parameter estimates for the export participation model. Dynamic model with heterogeneous firms.
Pooled sample.

Random effects probit
Pooled, no Nigeria Pooled, no Nigeria or South Africa

2.548 2.534 2.413 2.398Exportt-1 (21.58)*** (21.64)*** (19.63)*** (19.69)***
0.120 0.167 0.130 0.154Ln (Output/ labour)t-1 (0.86) (2.82)*** (0.92) (2.61)***
0.214 0.209 0.213 0.209Ln (Labour) t-1 (4.51)*** (4.44)*** (4.5)*** (4.43)***
0.109 0.092 0.128 0.112Ln (Capital/ labour)t-1 (2.46)** (2.17)** (2.8)*** (2.55)**
0.084 0.066Ln (Materials/ labour)t-1 (0.75) (0.57)
-0.069 -0.072Ln (Other costs/ labour) t-1 (-1.06) (-1.08)
-0.002 -0.001 -0.002 -0.001Age (-0.19) (-0.07) (-0.14) (-0.04)
0.000 0.000 0.000 0.000Age2
(-0.17) (-0.32) (-0.29) (-0.42)
0.300 0.290 0.314 0.306Foreign ownership (1.19) (1.16) (1.27) (1.25)
-0.149 -0.191 -0.182 -0.224Foreign ownership x Ghana (-0.46) (-0.6) (-0.58) (-0.72)
-0.053 -0.062 -0.074 -0.084Foreign ownership x Tanzania (-0.15) (-0.17) (-0.21) (-0.24)
-0.268 -0.257Foreign ownership x South Africa (-0.53) (-0.52)
-0.706 -0.743 -0.720 -0.756Wood (-1.44) (-1.54) (-1.51) (-1.6)
0.729 0.733 0.816 0.821Wood x Ghana (1.15) (1.16) (1.31) (1.33)
1.343 1.310 1.337 1.313Wood x Tanzania (2.03)** (2)** (2.07)** (2.05)**
-0.282 -0.316 -0.279 -0.308Furniture (-0.69) (-0.77) (-0.69) (-0.77)
-0.538 -0.474 -0.515 -0.454Furniture x Ghana (-0.97) (-0.86) (-0.94) (-0.83)
0.372 0.380 0.295 0.303Furniture x Tanzania (0.57) (0.59) (0.46) (0.48)
-0.058 -0.009Furniture x South Africa (-0.06) (-0.01)
-0.344 -0.349 -0.361 -0.367Foods (-0.91) (-0.92) (-0.98) (-0.99)
-0.982 -0.960 -0.936 -0.914Foods x Ghana (-1.86)* (-1.81)* (-1.79)* (-1.75)*
0.329 0.320 0.340 0.334Foods x Tanzania (0.63) (0.61) (0.66) (0.65)
-0.116 -0.074Foods x South Africa (-0.11) (-0.07)
0.166 0.146 0.142 0.120Metal & mach. (0.45) (0.39) (0.39) (0.33)
-1.095 -1.037 -1.035 -0.979Metal & mach x Ghana (-2.12)** (-2.02)** (-2.03)** (-1.93)*
-0.343 -0.331 -0.326 -0.312Metal & mach x Tanzania (-0.63) (-0.6) (-0.61) (-0.58)
-0.140 -0.119Metal & mach x South Africa (-0.16) (-0.14)
-0.524 -0.539 -0.531 -0.543Garments (-1.24) (-1.28) (-1.28) (-1.31)
-0.119 -0.030 -0.096 -0.011Garments x Ghana (-0.2) (-0.05) (-0.17) (-0.02)
1.070 1.072 1.074 1.077Garments x Tanzania (1.62) (1.63) (1.67)* (1.67)*
0.360 0.305 0.330 0.280Ghana (0.74) (0.63) (0.69) (0.59)
-0.858 -0.880 -0.827 -0.850Tanzania (-1.77)* (-1.82)* (-1.74)* (-1.8)*
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-0.242 -0.280South Africa (-0.29) (-0.33)
-4.220 -4.224 -4.229 -4.208Constant (-6.37)*** (-6.42)*** (-6.37)*** (-6.39)***

N 1933 1933 1786 1786
Number of firms 841 841 694 694
Log likelihood -336.02 -336.90 -316.14 -316.91

Likelihood-ratio test - pooled vs 
panel (p value) 1 1 1 1
Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% 

level.
Values in parenthesis are z-statistics. Inputs and output are expressed in natural 
logarithms. The base sector is textiles in all countries except South Africa, where it 
is textiles and garments.
Time dummies are included.
The random-effects probit is estimated using 12 quadrature points.

Initial conditions and the dynamic Heckman probit technique

Although we have included a lagged dependent variable in an attempt to capture the 

effect of state dependence we have assumed that this is exogenous. We do not observe the export 

process from its beginning, and thus the initial export status is a function of unobserved past 

export status, which may also be related to firm specific factors. In order to deal with this we need 

to model the probability of the initial state. To do this we use a technique suggested by Heckman 

(1981b-Hsiao) where we model the initial conditions together with the full model. 4

This technique approximates the initial conditions for a dynamic discrete choice model 

by the following procedure:

1. Approximate the probability of Xi0, the initial state in the sample, by a probit model, with index 

function

*
0 0( )i i iX Q z ε= +

and

*
0

0 *
0

1 if 0,

0 if 0,
i

i
i

X
X

X

>
=  ≤

Where Q(zi) is a general function of zit, t=0,…,T, usually specified as linear in zit, and ei0 is 

assumed to be normally distributed, with mean zero and variance 1.

2. Permit ei0 to be freely correlated with vit (error term in the dynamic model), t=1,…,T.

3. Estimate the model by maximum likelihood without imposing any restrictions between the 

parameters of the structural system and parameters of the approximate reduced-form probability 

for the initial state of the sample.

4 This discussion closely follows Hsiao (2003, p210).
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Table 10  Parameter estimates for the export participation model. Heckman dynamic probit controlling for initial 
conditions. Pooled sample of Ghanaian, Kenyan and Tanzanian firms.

2.426 2.424Exportt-1 (20.25)*** (20.25)***
0.125 0.193Ln (Output/ labour)t-1 (0.92) (2.74)***
0.215 0.215Ln (Labour) t-1 (4.74)*** (4.73)***
0.121 0.118Ln (Capital/ labour)t-1 (2.72)*** (2.68)***
0.064Ln (Materials/ labour)t-1 (0.58)
-0.056 -0.058Ln (Other costs/ labour) t-1 (-0.88) (-0.92)
-0.805 -0.813Wood (-1.65)* (-1.68)*
0.785 0.782Wood x Ghana (1.26) (1.26)
1.229 1.200Wood x Tanzania (1.91)* (1.88)*
-0.334 -0.357Furniture (-0.83) (-0.89)
-0.518 -0.499Furniture x Ghana (-0.96) (-0.92)
0.245 0.247Furniture x Tanzania (0.39) (0.40)
-0.444 -0.436Foods (-1.21) (-1.19)
-0.936 -0.935Foods x Ghana (-1.81) (-1.81)
0.231 0.224Foods x Tanzania (0.46) (0.45)
0.086 0.085Metal & mach. (0.24) (0.23)
-1.022 -1.008Metal & mach x Ghana (-2.02)** (-1.99)**
-0.359 -0.357Metal & mach x Tanzania (-0.69) (-0.68)
-0.582 -0.590Garments (-1.42) (-1.44)
-0.112 -0.096Garments x Ghana
(-0.20) (-0.17)
0.912 0.909Garments x Tanzania (1.49) (1.48)
0.464 0.437Ghana (1.03) (0.98)
-0.623 -0.627Tanzania (-1.45) (-1.46)
-4.161 -4.181Constant (-6.71)** (-6.76)***

0.00 0.00Variance of the individual 
effects (1) (1)
N 1778 1778
Log likelihood -629.903 -630.072
Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.

Values in parenthesis are z-statistics. Inputs and output are expressed in natural 
logarithms. The base sector is textiles and the base country is Kenya.
The initial state is a function of log output per employee, log factor inputs, sector, country 
and time controls.
Age, age2 and foreign ownership are not included as explanatory variables in this model 
as the model fails to converge if they are included.
Time dummies are included.
The quadrature procedure uses 5 nodes.
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The random effects are assumed uncorrelated with all the explanatory variables in the 

model except the lagged dependent variable. These random effects are assumed to be normally 

distributed. A Gauss-Hermite quadrature is used to integrate out the random effects, and five 

nodes are used. This procedure is best suited for panels with large N and short T. The longer the 

time period, the less important it is to model the initial conditions.

We assume that the initial state is a function of log output per employee, log factor 

inputs, sector, country and time controls. This is estimated jointly with the dynamic specification 

of export participation. Age, age 2 and foreign ownership are not included as explanatory variables 

as the model fails to converge if these are included. Table 10 presents these results.

The results from the Heckman dynamic estimation are very similar to the dynamic probit 

that does not model the init ial conditions. The lagged dependent variable is significant indicating 

that previous export participation is an important determinant of current export participation. Size

and capital intensity are also significant determinants of export participation. Efficiency is not 

significant at the 10% level if all factor inputs are included in the specification. However, if we 

restrict the coefficient on raw material per unit labour to be equal to 0, efficiency becomes 

significant at the 1% level.5

Very few of the sector and country dummies are significant. Kenyan wood firms are less 

likely to export than Kenyan textile firms. Tanzanian wood firms are more likely to export than 

Kenyan wood firms. Ghanaian metal and machinery firms are less likely to export than Kenyan

firms in this sector. There is no evidence that firm heterogeneity plays a significant role in 

determining export participation – the variance of the individual effects is equal to 0. This is 

consistent with the results obtained in the dynamic probit estimation that allowed for firm specific 

effects.

A summary of the export participation results

Table 11 below provides a summary of the estimation results obtained for all the models.

These are for the sample that excluded Nigeria and South Africa as this allows comparisons to be 

made across all models. Regardless of the technique used or the assumptions made the results are 

remarkably robust. Size of the firm, as measured by the number of people employed, is a

significant determinant of export participation in all models. The capital-labour ratio is also 

significant in all models. The coefficient on output per unit labour – the efficiency effect – is only 

occasionally significant if no restrictions are placed on the coefficients of the factor inputs.

5 We do not restrict the coefficient on other cost per unit labour to be equal to 0 because if we do the model 
fails to converge.
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Table 11 Parameter estimates for the export participation model. All techniques. Pooled sample (excludes Nigeria 
and South Africa)

Pooled
model Hetero. Firms Dynamic

model
Dynamic
model & 

hetero firms

Initial
conditions

Probit Fixed
effects logit

Random
effects
probit

Dynamic
probit

Random
effects
probit

Heckman
dynamic
probit

2.413 2.413 2.426Exportt-1 (19.41)*** (19.63)*** (20.25)***
0.196 0.382 0.399 0.130 0.130 0.125Ln (Output/ labour)t-1 (1.68)* (0.78) (1.69)* (0.93) (0.92) (0.92)
0.386 2.879 1.188 0.213 0.213 0.215Ln (Labour) t-1 (6.94)*** (2.22)** (7.92)*** (4.38)*** (4.5)*** (4.74)***
0.161 1.973 0.577 0.128 0.128 0.121Ln (Capital/ labour)t-1 (3.14)*** (1.69)* (5.43)*** (2.71)*** (2.8)*** (2.72)***
-0.029 -0.021 0.020 0.066 0.066 0.064Ln (Materials/ labour)t-1 (-0.34) (-0.06) (0.11) (0.65) (0.57) (0.58)
0.000 -0.145 -0.028 -0.072 -0.072 -0.056Ln (Other costs/ labour) t-1 (0) (-0.52) (-0.24) (-1.09) (-1.08) (-0.88)
0.010 0.039 -0.002 -0.002Age (0.68) (1.59) (-0.15) (-0.14)
0.000 -0.001 0.000 0.000Age2
(-1.21) (-2.4)** (-0.3) (-0.29)
0.516 1.825 0.314 0.314Foreign ownership (2.25)** (3.34)*** (1.69)* (1.27)
-0.606 -0.896 -0.182 -0.182Foreign ownership x Ghana (-1.83)* (-1.52) (-0.66) (-0.58)
-0.409 -1.476 -0.074 -0.074Foreign ownership x 

Tanzania (-1.05) (-1.9)* (-0.23) (-0.21)
-1.449 -3.983 -0.720 -0.720 -0.805Wood (2.64)*** (-3.41)*** (-2.08)** (-1.51) (-1.65)*
2.705 8.012 0.816 0.816 0.785Wood x Ghana (3.31)*** (5.46)*** (1.3) (1.31) (1.26)
1.878 5.628 1.337 1.337 1.229Wood x Tanzania (2.55)** (3.91)*** (2.32)** (2.07)** (1.91)*
-0.548 -2.344 -0.279 -0.279 -0.334Furniture (-1.05) (-1.84)* (-0.69) (-0.69) (-0.83)
0.080 2.646 -0.515 -0.515 -0.518Furniture x Ghana (0.11) (1.81)* (-0.86) (-0.94) (-0.96)
-0.169 -0.700 0.295 0.295 0.245Furniture x Tanzania (-0.23) (-0.47) (0.46) (0.46) (0.39)
-0.882 -3.169 -0.361 -0.361 -0.444Foods (-1.8)* (-2.87)*** (-1.04) (-0.98) (-1.21)
-0.114 0.273 -0.936 -0.936 -0.936Foods x Ghana (-0.15) (0.21) (-1.71)* (-1.79)* (-1.81)
0.994 2.651 0.340 0.340 0.231Foods x Tanzania (1.53) (2.07)** (0.67) (0.66) (0.46)
-0.211 -1.065 0.142 0.142 0.086Metal & mach. (-0.45) (-1.15) (0.42) (0.39) (0.24)
-0.291 -1.258 -1.035 -1.035 -1.022Metal & mach x Ghana (-0.4) (-1.06) (-1.91)* (-2.03)** (-2.02)**
0.097 -0.028 -0.326 -0.326 -0.359Metal & mach x Tanzania (0.15) (-0.02) (-0.64) (-0.61) (-0.69)
-1.016 -2.532 -0.531 -0.531 -0.582Garments (-2.11)** (-2.41)** (-1.48) (-1.28) (-1.42)
0.756 3.490 -0.096 -0.096 -0.112Garments x Ghana (0.96) (2.72)*** (-0.16) (-0.17) (-0.20)
1.792 4.345 1.074 1.074 0.912Garments x Tanzania (2.48)** (2.93)*** (1.9)* (1.67)* (1.49)
-0.572 -2.464 0.330 0.330 0.464Ghana (-0.8) (-2.15)** (0.62) (0.69) (1.03)
-1.067 -2.936 -0.827 -0.827 -0.623Tanzania (-1.83)* (-2.47)** (-1.7)* (-1.74)* (-1.45)
-4.178 -12.844 -4.229 -4.229 -4.161Constant (-5.55)*** (-5.92)*** (-6.82)*** (-6.37)*** (-6.71)**

Log (pseudo-) likelihood -559.28 -84.50 -438.56 -316.14 -316.14 -629.903
Pseudo R-squared 0.41 0.67
N 1786 254 1786 1786 1786 1778
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N (firms) 57 694 694
LR test pooled vs panel (p-
value) 0 1

Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.
Values in parenthesis are z-statistics. Inputs and output are expressed in natural 
logarithms. The base sector is textiles in all countries except South Africa, where it is other.
The base country is Kenya.
In the probit, logit, and dynamic probit logit models observations are clustered for individual 
firms.
In the Heckman dynamic probit the initial state is a function of log output per employee, log 
factor inputs, sector, country and time controls.
Age, age2 and foreign ownership are not included as explanatory variables in this model as 
the model fails to converge if they are included.
Time dummies are included.

However, if the coefficients on raw materials per unit labour and other costs per unit 

labour are set equal to zero, the efficiency is significant in all models except the conditional logit.

Previous export participation is also significant if it is included. Firm heterogeneity is not an 

important determinant of export participation if previous export participation is included.

There is little evidence that firm age matters for export participation. Only in Kenya does 

foreign ownership has a positive effect on export participation. Very few of the country and 

sector interaction terms have a significant impact on export participation.

The results obtained in this section are broadly consistent with those obtained in previous 

studies. These previous studies have found that size is an important determinant of export 

participation in all specifications that include it. Bernard and Jensen (1997, 2001, NBER),

Bigsten et al (2002) and Söderbom and Teal (2000), all obtain significant coefficients on 

employment although they use different techniques and specifications. Roberts and Tybout 

(1997) also find that size, as measured by the capital stock of the firm, is an important 

determinant of export participation. Efficiency is also significant in most studies, albeit often only 

at the 10% level (see Söderbom and Teal, 2000; Bigsten et al, 2002; Bernard and Jensen, 1997, 

2001). Past export participation is significant in all the mentioned studies. The results for these 

African firms do differ though with respect to age. Roberts and Tybout (1997) find that increases 

in age increase the probability of exporting.  Söderbom and Teal (2000) find a non-linear

relationship between export participation and age among Ghanaian firms, where the exporting 

probability increases up until the age of 16 years and then falls.

The results have indicated that efficiency, size and capital-intensity are significant

determinants of export participation. Figure 5 graphs the export probability of the mean firm for 

various changes in these three variables.6 This enables us to get an idea of how changes in these

6 These results are calculated as the predicted values from the dynamic probit model which excludes 
Nigeria and South Africa, and restricts the coefficients on raw materials per unit labour and other costs per 
unit labour to be equal to 0. These predicted values are calculated by changing the independent variable of 
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Table 12 Parameter estim ates for the export participation model. All techniques, coefficient restrictions. Pooled
sample (excludes Nigeria and South Africa)

Pooled
model Hetero firms Dynamic

model
Dynamic

model and 
hetero firms

Initial
conditions

Probit Fixed effects 
logit

Random
effects probit

Dynamic
probit

Dynamic
random

effects probit

Heckman
dynamic
probit

2.398 2.398 2.424Exportt-1 (19.52)*** (19.69)*** (20.25)***
0.165 0.316 0.408 0.154 0.154 0.193Ln (Output/ labour)t-1 (2.39)** (1.12) (3.79)*** (2.63)*** (2.61)*** (2.74)***
0.386 2.876 1.169 0.209 0.209 0.215Ln (Labour) t-1 (6.9)*** (2.22)** (7.4)*** (4.22)*** (4.43)*** (4.73)***
0.163 1.927 0.500 0.112 0.112 0.118Ln (Capital/ labour)t-1 (3.38)*** (1.66)* (5.25)*** (2.5)** (2.55)** (2.68)***

Ln (Materials/ labour)t-1

-0.058Ln (Other costs/ labour) t-
1 (-0.92)

0.010 0.014 -0.001 -0.001Age (0.66) (0.49) (-0.04) (-0.04)
0.000 -0.001 0.000 0.000Age2
(-1.19) (-1.5) (-0.43) (-0.42)
0.522 1.759 0.306 0.306Foreign ownership (2.28)** (2.9)*** (1.67)* (1.25)
-0.608 -3.082 -0.224 -0.224Foreign ownership x 

Ghana (-1.84)* (-4.08)*** (-0.81) (-0.72)
-0.415 -1.651 -0.084 -0.084Foreign ownership x 

Tanzania (-1.08) (-2.36)** (-0.27) (-0.24)
-1.443 -4.505 -0.756 -0.756 -0.813Wood (-2.63)*** (-3.15)*** (-2.15)** (-1.6) (-1.68)*
2.704 6.252 0.821 0.821 0.782Wood x Ghana (3.31)*** (4.04)*** (1.3) (1.33) (1.26)
1.886 5.865 1.313 1.313 1.200Wood x Tanzania (2.56)** (4.87)*** (2.3)** (2.05)** (1.88)*
-0.537 -2.952 -0.308 -0.308 -0.357Furniture (-1.03) (-1.73)* (-0.77) (-0.77) (-0.89)
0.072 0.829 -0.454 -0.454 -0.499Furniture x Ghana (0.09) (0.5) (-0.75) (-0.83) (-0.92)
-0.171 -0.203 0.303 0.303 0.247Furniture x Tanzania (-0.23) (-0.14) (0.48) (0.48) (0.40)
-0.884 -4.154 -0.367 -0.367 -0.436Foods (-1.8)* (-2.51)** (-1.06) (-0.99) (-1.19)
-0.116 1.524 -0.914 -0.914 -0.935Foods x Ghana (-0.16) (0.94) (-1.67)* (-1.75)* (-1.81)
0.996 3.467 0.334 0.334 0.224Foods x Tanzania (1.54) (2.77)*** (0.67) (0.65) (0.45)
-0.209 -1.652 0.120 0.120 0.085Metal & mach. (-0.45) (-1.42) (0.36) (0.33) (0.23)
-0.299 -0.651 -0.979 -0.979 -1.008Metal & mach x Ghana (-0.41) (-0.55) (-1.79)* (-1.93)* (-1.99)**
0.095 0.942 -0.312 -0.312 -0.357Metal & mach x

Tanzania (0.15) (0.85) (-0.62) (-0.58) (-0.68)
-1.013 -3.161 -0.543 -0.543 -0.590Garments (-2.1)** (-2.73)*** (-1.51) (-1.31) (-1.44)
0.750 1.764 -0.011 -0.011 -0.096Garments x Ghana (0.96) (1.41) (-0.02) (-0.02) (-0.17)
1.793 4.464 1.077 1.077 0.909Garments x Tanzania (2.48)** . (1.93)* (1.67)* (1.48)
-0.559 -0.859 0.280 0.280 0.437Ghana (-0.79) (-0.64) (0.52) (0.59) (0.98)
-1.063 -3.296 -0.850 -0.850 -0.627Tanzania (-1.83)* (-3.63)*** (-1.76)* (-1.8)* (-1.46)

interest by a multiple of the standard deviation. The standard deviation is calculated for the firms used in 
the estimation.
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-4.160 -11.148 -4.208 -4.208 -4.181Constant (-5.54)*** (-5.72)*** (-6.76)*** (-6.39)*** (-6.76)***

Log (pseudo-) likelihood -559.34 -84.63 -441.96 -316.91 -316.91 -630.072
Pseudo R-squared 0.41 0.66
N 1786 254 1786 1786 1786 1778
N(firms). 57 694 694
LR test pooled vs panel 
(p-value) 0 1

Notes: *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.
Values in parenthesis are z-statistics.Inputs and output are expressed in natural logarithms.
The base sector is textiles, and the base country is Kenya.
In the probit, logit, and dynamic probit logit models observations are clustered for individual 
firms.
In the Heckman dynamic probit the initial state is a function of log output per employee, log 
factor inputs, sector, country and time controls.
Age, age2 and foreign ownership are not included as explanatory variables in this model as 
the model fails to converge if they are included.
Time dummies are included.

Figure 5 Predicted probability of exporting for changes in efficiency, size and 
capital-intensity.
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Notes:Predicted probabilities calculated from the dynamic probit model which excludes Nigeria and South 
Africa, and restricts the coefficients on raw materials per unit labour and other costs per unit labour to be 
equal to 0. These predicted values are calculated by changing the independent variable of interest by a 
multiple of the standard deviation. The standard deviation is calculated for the firms used in the estimation.

variables would affect the probability of exporting. The x-axis represents values for these

variables in terms of standard deviations from the mean. The graph clearly illustrates that the 

changes in employment have the largest impact on the probability of exporting. An increase in 
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size of ½ of a standard deviation from the mean (26 to 56 employees), holding all else constant, 

increases the probability of exporting from 8.7 to 11.5%. A similar increase in efficiency (i.e. ½ 

of a standard deviation), increases the probability from 8.7 to 10.5%, and a similar increase of the 

capital-labour ratio, increases the probability from 8.7 to 10.6%.

6. Do the determinants of export participation differ by destination?

In our estimation thus far we have not made allowances for the fact that the determinants of 

export participation may differ by export destination. Regional and international markets may 

differ in terms of characteristics, barriers to entry, levels of competition etc. Firms that export 

regionally may have different characteristics, different behaviour patterns and produce different 

products to those that export internationally. In this sub-section we investigate whether this is the 

case. Export destination is divided into two groups: international, or outside of Africa; and 

regional, or African exporters.In order to investigate whether the determinants of regional and 

international exporting differ we estimate a bivariate probit. The specification takes the following

form:

'
1 1

'
1 1

,

,

[ ] [ ] 0,

[ ] [ ] 1,

[ , ]

Region Region International
it XR it- XI it- R R R

International Region International
it XR it- XI it- I I I

R I

R I

R I

X X X z

X X X z

E E

Var Var

Cov

ξ ξ θ ε
ξ ξ θ ε

ε ε
ε ε

ε ε ρ

= + + +
= + + +
= =
= =
=

Where: Xit
Region  is a dummy variable that takes a value 1 if a firm exports to the region and 0 

otherwise; Xit
International is a dummy variable that takes a value 1 if a firm exports internationally 

and 0 otherwise; zR is a vector of explanatory variables in the regional equation; zI is a vector of 

explanatory variables in the international equation; and eR and eI are the respective error terms.

This specification is a natural extension to the probit model used earlier, and similar to 

the seemingly unrelated regressions model. The two equations are linked through the correlated 

disturbances. The explanatory variables used in this specification are exactly the same as those 

for exports in general. We include previous export participation in both export markets to

investigate whether state dependence is important, and whether participation in one export marke t

affects participation in the other. As with the general exporting model we exclude Nigeria 

initially but also estimate the model on a dataset that excludes both Nigeria and South Africa. The

results are presented in tables 13 and 14.
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Table 13 Parameter estimates for export destination model. Bivariate probit, pooled sample (Nigeria excluded)
African
exports

International
exports

African
exports

International
exports

African
exports

International
exports

African
exports

International
exports

2.532 0.348 2.528 0.331(African exports)t-1 (15.48)*** (2.32)** (15.58)*** (2.16)**
0.385 3.015 0.356 3.019(International

exports)t-1 (2.46)** (15.27)*** (2.27)** (15.45)***
0.174 0.089 0.308 0.000 0.234 0.209 0.330 0.019Ln (Output/ labour)t-

1 (1.56) (0.72) (4.32)*** (-0.01) (1.23) (0.87) (4.43)*** (0.25)
0.326 0.302 0.323 0.307 0.182 0.258 0.170 0.263Ln (Labour)t-1 (5.55)*** (4.68)*** (5.39)*** (4.73)*** (3.28)*** (4.34)*** (3.04)*** (4.38)***
0.110 0.126 0.100 0.140 0.048 0.037 0.027 0.045Ln (Capital/ labour)t-

1 (2.21)** (2.26)** (2.09)** (2.65)*** (1.03) (0.66) (0.59) (0.78)
0.142 -0.107 0.162 -0.175Ln (Materials/ 

labour)t-1 (1.74)* (-1.21) (1.08) (-1.02)
-0.022 0.042 -0.103 -0.009Ln (Other costs/ 

labour)t-1 (-0.35) (0.61) (-1.49) (-0.13)
0.005 0.005 0.007 0.004 -0.003 -0.007 -0.002 -0.009Age (0.42) (0.35) (0.53) (0.27) (-0.24) (-0.61) (-0.13) (-0.72)
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000Age2
(-0.78) (-0.24) (-0.91) (-0.14) (-0.39) (0.71) (-0.55) (0.85)
0.482 0.343 0.448 0.355 -0.009 0.351 -0.021 0.374Foreign ownership (2.13)** (1.19) (2.01)** (1.24) (-0.03) (1.23) (-0.08) (1.23)
-0.577 -0.486 -0.549 -0.474 0.151 -0.522 0.147 -0.537Foreign ownership 

x Ghana (-1.78)* (-1.26) (-1.69) * (-1.23) (0.42) (-1.47) (0.41) (-1.45)
-0.455 -0.347 -0.441 -0.334 -0.050 -0.388 -0.083 -0.399Foreign ownership 

x Tanzania (-0.97) (-0.7) (-0.94) (-0.67) (-0.12) (-0.75) (-0.19) (-0.74)
-0.325 -0.051 -0.295 -0.061 -0.009 -0.304 0.009 -0.305Foreign ownership 

x South Africa (-0.91) (-0.13) (-0.83) (-0.15) (-0.02) (-0.75) (0.03) (-0.72)
-1.559 -0.709 -1.593 -0.687 -0.832 -1.022 -0.866 -1.003Wood (-3.01)*** (-1.42) (-3.05)*** (-1.39) (-1.58) (-2.36)** (-1.72)* (-2.35)**
1.551 2.310 1.563 2.315 0.362 1.149 0.339 1.135Wood x Ghana (2.29)** (2.94)*** (2.31)** (2.94)*** (0.54) (1.92)* (0.53) (1.9)*
2.023 0.804 1.965 0.863 0.598 0.447 0.525 0.601Wood x Tanzania (2.45)** (1.01) (2.39)** (1.08) (0.77) (0.51) (0.71) (0.67)
-0.861 -0.434 -0.912 -0.393 -0.345 -0.977 -0.456 -0.871Furniture (-1.72)* (-0.93) (-1.82)* (-0.85) (-0.7) (-1.93)* (-0.93) (-1.85)*
-0.101 0.592 -0.051 0.534 -0.429 0.920 -0.271 0.825Furniture x Ghana (-0.15) (0.78) (-0.08) (0.71) (-0.71) (1.35) (-0.45) (1.25)
-4.761 0.051 -4.773 0.048 -4.529 1.386 -4.482 1.344Furniture x 

Tanzania (-7.41)*** (0.06) (-7.47)*** (0.06) (-6.91)*** (1.45) (-6.71)*** (1.41)
0.314 0.468 0.377 0.437 -0.054 1.021 0.096 0.948Furniture x South 

Africa (0.4) (0.57) (0.48) (0.53) (-0.09) (1.65)* (0.16) (1.58)
-1.669 0.192 -1.656 0.187 -0.685 -0.448 -0.683 -0.467Foods (-3.47)*** (0.47) (-3.44)*** (0.46) (-1.48) (-1) (-1.49) (-1.02)
0.141 -0.261 0.158 -0.283 -0.934 0.304 -0.902 0.290Foods x Ghana
(0.22) (-0.37) (0.25) (-0.39) (-1.55) (0.51) (-1.48) (0.48)
1.925 -0.238 1.896 -0.225 0.526 0.259 0.492 0.270Foods x Tanzania (2.7)*** (-0.36) (2.66)*** (-0.34) (0.77) (0.32) (0.74) (0.33)
1.043 -0.287 1.088 -0.314 0.272 0.360 0.342 0.363Foods x South 

Africa (1.17) (-0.33) (1.21) (-0.36) (0.42) (0.59) (0.53) (0.59)
-0.349 -1.476 -0.367 -1.459 0.507 -1.447 0.444 -1.426Metal & mach. (-0.79) (-3.33)*** (-0.83) (-3.31)*** (1.18) (-3.67)*** (1.03) (-3.63)***
-0.012 0.876 0.057 0.815 -1.144 1.122 -0.968 1.064Metal & mach x 

Ghana (-0.02) (1.15) (0.09) (1.07) (-2.13)** (1.86)* (-1.76)* (1.77)*
0.364 0.997 0.372 0.990 -0.931 1.720 -0.885 1.699Metal & mach x 

Tanzania (0.52) (1.31) (0.53) (1.3) (-1.31) (2.01)** (-1.25) (1.98)**
-0.286 2.203 -0.257 2.182 -0.867 2.159 -0.774 2.152Metal & mach x 

South Africa (-0.43) (3.06)*** (-0.38) (3.03)*** (-1.59) (4.2)*** (-1.42) (4.21)***
-1.446 -0.304 -1.450 -0.301 -0.398 -1.323 -0.414 -1.289Garments (-3.14)*** (-0.72) (-3.13)*** (-0.71) (-0.89) (-2.01)** (-0.94) (-1.97)**
1.037 0.595 1.103 0.549 -0.556 0.942 -0.324 0.894Garments x Ghana (1.59) (0.75) (1.72)* (0.69) (-0.91) (1.16) (-0.54) (1.1)

Garments x 2.323 1.062 2.284 1.088 0.557 1.495 0.509 1.532
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Tanzania (2.89)*** (1.32) (2.85)*** (1.34) (0.73) (1.39) (0.68) (1.42)
-0.970 -0.148 -1.050 -0.093 -0.224 -0.174 -0.348 -0.103Ghana (-1.68)* (-0.21) (-1.82)* (-0.13) (-0.44) (-0.31) (-0.67) (-0.18)
-1.565 -0.174 -1.562 -0.178 -0.719 -0.529 -0.719 -0.524Tanzania (-2.31)** (-0.27) (-2.3)** (-0.27) (-1.03) (-0.6) (-1.05) (-0.59)
-0.709 -0.217 -0.765 -0.188 -0.775 -0.865 -0.828 -0.827South Africa (-1.06) (-0.31) (-1.13) (-0.27) (-1.38) (-1.42) (-1.51) (-1.37)
-4.367 -3.667 -4.429 -3.621 -5.041 -3.480 -4.993 -3.375Constant

(-5.69)*** (-5.02)*** (-5.78)*** (-4.92)*** (-6.72)*** (-4.57)*** (-6.6)*** (-4.71)***

N 1673 1673 1380 1380
Log-likelihood -950.68 -953.59 -371.85 -373.67
Rho 0.44 0.43 0.20 0.17
Wald-test (p-value) 0.00 0.00 0.21 0.26

Notes:

raw materials and other costs per unit labour are restricted to 0. Efficiency is never significant for 

International exporters. Previous exporting participation, regardless of the destination, is

positively related to current export participation in both destinations. As with exports in general 

age and foreign ownership do not matter for either of the destinations. For regional exporters only 

three of the country and sector interactions are significantly different from 0 – wood, Tanzanian 

furniture and foods. 7 Many more of the country and sector interactions significantly affect

international exporting.

7. Implications of Efficiency and Exporting

Two major results emerge from the micro analysis of this paper. The first is the robust 

finding across all the estimations of the export participation decision that size matters for entering 

the export market. In one sense that was obvious from the descriptive statistics reported in section 

3 above. However we have shown that this size effect is not an efficiency effect. Larger firms do 

have higher levels of labour productivity but, controlling for this, size still matters. Indeed we 

have shown that its quantitative impact is larger than that for efficiency. Further, this size effect is 

not due to any sector composition of exports, it is not due to the fact that size is correlated with 

capital intensity and, remarkably, it remains significant when we control for fixed effects. In other 

words we have evidence that size is not proxying some aspect of the firm correlated with size 

which is a time-invariant unobservable . Finally, size remain significant when we control for state 

dependence with a lagged dependent variable, implying that size is not proxying for fixed entry 

costs of exporting. 

7 This is for the sample that excludes Nigeria and South Africa.



37

Table 14 Parameter estimates for export destination model. Bivariate probit, pooled sample (Nigeria and South Africa 
excluded)

African
exports

International
exports

African
exports

International
exports

African
exports

International
exports

African
exports

International
exports

2.294 0.456 2.285 0.443(African exports)t-1 (13.23)*** (2.76)*** (13.31)*** (2.66)***
0.462 2.803 0.423 2.808(International

exports)t-1 (2.5)** (13.39)*** (2.3)** (13.52)***
0.180 0.070 0.285 -0.020 0.247 0.208 0.321 0.012Ln (Output/ labour)t-1 (1.55) (0.53) (3.81)*** (-0.25) (1.26) (0.84) (4.23)*** (0.16)
0.318 0.300 0.315 0.305 0.179 0.254 0.166 0.258Ln (Labour)t-1 (5.06)*** (4.32)*** (4.94)*** (4.36)*** (3.06)*** (4.14)*** (2.82)*** (4.17)***
0.133 0.133 0.124 0.151 0.071 0.043 0.049 0.048Ln (Capital/ labour)t-1 (2.36)** (2.1)** (2.3)** (2.51)** (1.39) (0.72) (0.98) (0.78)
0.117 -0.118 0.153 -0.170Ln (Materials/ 

labour)t-1 (1.38) (-1.25) (0.97) (-0.96)
-0.023 0.055 -0.115 -0.025Ln (Other costs/ 

labour)t-1 (-0.33) (0.71) (-1.59) (-0.35)
0.014 0.003 0.015 0.002 0.007 -0.013 0.007 -0.015Age (0.86) (0.15) (0.91) (0.1) (0.39) (-0.91) (0.44) (-0.99)
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000Age2

(-1.22) (-0.14) (-1.28) (-0.06) (-1.01) (1.04) (-1.08) (1.12)
0.480 0.355 0.452 0.367 0.067 0.292 0.053 0.314Foreign ownership

(2.11)** (1.22) (2.01)** (1.27) (0.27) (1.1) (0.22) (1.12)
-0.584 -0.501 -0.561 -0.487 0.045 -0.452 0.040 -0.473Foreign ownership x 

Ghana (-1.8)* (-1.3) (-1.73)* (-1.26) (0.13) (-1.37) (0.12) (-1.37)
-0.454 -0.365 -0.444 -0.347 -0.127 -0.311 -0.160 -0.323Foreign ownership x 

Tanzania (-0.96) (-0.74) (-0.94) (-0.7) (-0.3) (-0.62) (-0.39) (-0.63)
-1.513 -0.712 -1.544 -0.679 -0.783 -0.917 -0.839 -0.908Wood (-2.9)*** (-1.4) (-2.94)*** (-1.35) (-1.6) (-2.17)** (-1.79)* (-2.18)**
1.503 2.285 1.513 2.289 0.306 1.140 0.307 1.124Wood x Ghana (2.21)** (2.9)*** (2.22)** (2.9)*** (0.48) (1.92)* (0.49) (1.89)*
1.944 0.780 1.897 0.842 0.562 0.435 0.518 0.591Wood x Tanzania (2.36)** (0.97) (2.31)** (1.05) (0.76) (0.54) (0.74) (0.71)
-0.837 -0.435 -0.878 -0.386 -0.346 -0.886 -0.457 -0.792Furniture (-1.67)* (-0.92) (-1.74)* (-0.83) (-0.74) (-1.81)* (-0.99) (-1.74)*
-0.139 0.575 -0.099 0.508 -0.460 0.852 -0.302 0.774Furniture x Ghana (-0.21) (0.76) (-0.15) (0.67) (-0.79) (1.29) (-0.51) (1.2)
-4.847 0.022 -4.854 0.018 -4.848 1.245 -4.639 1.221Furniture x Tanzania

(-7.53)*** (0.03) (-7.58)*** (0.02) (-7.89)*** (1.39) (-7.48)*** (1.35)
-1.635 0.218 -1.621 0.211 -0.795 -0.320 -0.784 -0.344Foods (-3.4)*** (0.53) (-3.36)*** (0.52) (-1.8)* (-0.74) (-1.82)* (-0.78)
0.125 -0.297 0.136 -0.319 -0.768 0.195 -0.738 0.188Foods x Ghana (0.2) (-0.42) (0.21) (-0.45) (-1.33) (0.33) (-1.27) (0.32)
1.897 -0.268 1.870 -0.253 0.642 0.112 0.605 0.133Foods x Tanzania (2.66)*** (-0.4) (2.62)*** (-0.38) (1) (0.15) (0.97) (0.17)
-0.347 -1.462 -0.361 -1.446 0.438 -1.399 0.369 -1.385Metal & mach. (-0.79) (-3.29)*** (-0.81) (-3.27)*** (1.09) (-3.6)*** (0.92) (-3.59)***
0.007 0.859 0.065 0.794 -1.027 1.044 -0.844 1.000Metal & mach x 

Ghana (0.01) (1.14) (0.11) (1.04) (-1.99)** (1.74)* (-1.6) (1.67)*
0.343 0.976 0.350 0.971 -0.850 1.591 -0.797 1.580Metal & mach x 

Tanzania (0.49) (1.29) (0.5) (1.28) (-1.28) (1.98)** (-1.2) (1.95)*
-1.416 -0.298 -1.417 -0.294 -0.469 -1.149 -0.485 -1.121Garments (-3.06)*** (-0.7) (-3.05)*** (-0.69) (-1.13) (-1.9)* (-1.18) (-1.85)*
1.007 0.574 1.064 0.520 -0.466 0.797 -0.219 0.763Garments x Ghana (1.53) (0.73) (1.65)* (0.66) (-0.79) (1.03) (-0.38) (0.99)
2.247 1.036 2.214 1.065 0.590 1.365 0.554 1.409Garments x Tanzania (2.79)*** (1.29) (2.76)*** (1.32) (0.81) (1.37) (0.78) (1.4)
-0.942 -0.130 -1.009 -0.066 -0.267 -0.102 -0.388 -0.031Ghana (-1.63) (-0.19) (-1.74)* (-0.09) (-0.54) (-0.19) (-0.78) (-0.06)
-1.501 -0.160 -1.497 -0.162 -0.704 -0.449 -0.707 -0.447Tanzania (-2.21)** (-0.25) (-2.21)** (-0.25) (-1.08) (-0.55) (-1.11) (-0.54)

Constant -4.469 -3.524 -4.502 -3.512 -5.134 -3.407 -5.021 -3.294



38

(-5.58)*** (-4.55)*** (-5.62)*** (-4.45)*** (-6.72)*** (-4.51)*** (-6.5)*** (-4.53)

N 1528 1528 1235 1235
Log-likelihood -781.44 -783.82 -334.86 -336.56
Rho 0.42 0.41 0.16 0.14
Wald-test (p-value) 0.00 0.00 0.34 0.39
Notes:

Our second major result is that the efficiency effect we have found on the export decision 

operates only for the regional export market not for the international one. It needs to be spelt out 

that efficiency includes, given the way we have modeled it, all the factors that are not included as 

arguments of the production function. In particular given that we have not used data on human 

capital in the production function our results imply that such skills do not impact on the ability of 

firms to enter the international export market. Such efficiency does matter for the regional 

exporting market, although its quantitative importance is less than size. 

What can explain these results, can they be believed and what are their implications? Our 

result on size as we have tried to show is remarkably robust. The most obvious explanation is that 

there are continuing costs to exporting that only large firms can meet. If this is so it has important 

policy implications. We know that large firms are much more capital intensive than smaller ones. 

We have evidence from Ghana, Söderbom and Teal (2004) that his reflects factor prices not 

technology. Policies to promote small firms which provide many jobs per unit of capital will not 

promote firms that can export.  Without such export rapid job creation is impossible. Other 

explanations of the size effect are possible and it requires further work to try to identify the 

factors that underlie the size effect convincingly. That there is an effect to be identified we think 

we have demonstrated.

Our most surprising result, and the one about which skepticism seems merited, is that 

efficiency does not affect the decision to enter the international export market. It is possible that 

while the results seems clear-cut for our regressions that in our sample, confined as it is to SSA 

firms, we simply do not have  sample of relatively efficient firms that can enter the export market. 

In other words efficiency matters a lot, so much in fact that the low effic iency of African firms 

prevent any other than marginal entry into the international market. That remains speculation as 

we do not yet have the comparative data that will enable us to investigate this speculation. More 

work is required before the micro firm-level data can more fully inform macro questions.
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