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Abstract

In this paper two sets of issues are addressed using panel data from the manufacturing sector of five
African countries. Firgt, how high are the returns to human relative to physical capital. Second, what
is the relative importance of technology and endowments of human and physical capita in
determining differences in earnings and productivity across the countries. Evidence from earnings
functions shows that the private returns to both experience and education rise with the level of
education. Private returnsrise from 3 per cent at the primary level, to 10 cent at the secondary level
and 35 per cent for tertiary. Evidence from the production function gives lower returns on education
than from the earnings function. Rates of return on physical capital exceed 20 per cent and greatly
exceed the average return on human capital. Datais available on the stocks of human and physica
capital across the countries. Productivity and earnings differentials are shown to be large between the
Cameroon and Ghana These differences are due dmost entirely to differences in physical, not human,
capital endowments.
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1. I ntroduction

In this paper four policy questions are addressed for five sub-Saharan African countries; the
Cameroon, Ghana, Kenya, Zambia and Zimbabwe. First, how have real wages changed in the early
1990s? Second, what are the rates of return on human capital across these countries? Third, how do
the rates of return on human and physical capital differ? Fourth, can the differences in labour
productivity in the firms and the earnings of workers, across the five countries, be better explained
by technology, or by the human capital characteristics of the workers, or by the amount of physical
capital per employeein the firm?

Rates of return on human capital in sub-Saharan Africa have been extensively investigated -
arecent survey isin Appleton, Hoddinott and Mackinnon (1996). The extension in this paper, to a
comparison between the returns on both human and physical capital, is made possible by the use of
datawhich dlows information on worker’ s education, and other human capital characteristics, to be
combined with firm level information on physical capital and labour inputs. The international
comparison is possible as smilar datawas collected for manufacturing enterprises in five sub-Saharan
Africacountries over the same period. The size range of these enterprisesis very large. The smallest
in the sample had one employee, the largest over three thousand. The sample allows comparisons to
be made across a much wider size range of enterprises than is possible with some other datasets.

It has been widely argued that human, rather than physical, capital is the major determinant
of income differences across countries, Lucas ( 1988, 1990), Romer (1996). Krueger (1968) and
Fallon and Layard (1975) provide conflicting empirical estimates of the relative importance of
physica and human capital based on macro data. In this paper a narrower, and microeconomic, focus
is taken to that question. It is narrower in that the focus is on the manufacturing sector. It is well
known that in explaining long run income differences across countries changes in sectoral allocation
are of mgjor importance. It is microeconomic in that the data is drawn from surveys of manufacturing
enterprises. While the focus is on micro manufacturing data the question addressed is identical to that
posed at the macro level: how can differences in returns to factors across countries be explained?

A much highlighted difference between sub-Saharan Africa and the successful NICs has been
the lack of manufacturing exportsin the former and their rapid growth in the latter. It has been argued
that the underlying cause of the lack of exports of manufacturing from African economiesis that the

relative scarcity of skilled labour in Africaensures that Africa has a comparative advantage in natural
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resource exports, Wood (1994), Wood and Berge (1997) . Thisargument has recently been extended
from anarrow definition of manufactures to one which includes the processing of primary products
within a definition of manufacturing, Owens and Wood (1997). If skilled labour is scarce then an
implication would seem to be that the returns to skilled labour in Africa should be relatively high. It
is inferences of this form that are the basis for the view that expanding educational provision is a
requirement for a successful programme to accelerate growth in sub-Saharan African economies.

The view that the return to education in sub-Saharan Africa is high has recently been
challenged by Bennell (1996). The most recent of the surveys of the evidence by Psacharopoul os
(1994) finds that the rate of return on primary education was 24 per cent, for secondary education
it was 18 and for higher education 11 per cent. Bennell argues that “the conventional rate of return
on education patterns amost certainly do not prevail in sub-Saharan Africa under current labour
market conditions.” (p.195) That this objection is possibly correct is suggested by the survey of the
Mincerian returns to education in sub-Saharan Africain Appleton, Hoddinott and Mackinnon (1996)
who show that there is a general pattern by which the returns to education rise with its level. The
average returns to education suggested by their survey are substantially below those presented in
Psacharopoulos (1994). These two sets of arguments present a puzzle. Why, if skilled labour is
relatively scarce, is not the return to education high?

This paper investigates the questions posed by two routes. First, by using an earning functions
ontheindividud level data and, second, by using a production function incorporating both physical
and human capital. Section 2 summarises the data on real wages by education across the five
countries. The returns to education from an earnings function are considered for each country in
section 3 and possible biases in the results discussed. The modelling of both human and physica
capital in the production function is taken up in section 4, again for each country. In section 5 the data
is pooled across the countries so that the size of underlying productivity differentials across the
countries can be assessed as can the relationship between productivity and earnings. A final section

summarises the argument and provides conclusions.

2. Real wages, Education and Physical Capital

The data on which the paper draws was collected over three years for a panel of firms within the
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manufacturing sectors of the Cameroon, Ghana, Kenya, Zambia and Zimbabwe. The sectors within
the manufacturing sector were chosen so as to be as similar as possible across the countries. At the
same time asthe firms were surveyed a pardld interview was carried out for a representative sample
of the workers in the enterprises. It is therefore possible to match the characteristics of workersin
the firm with the levels of physical capital, labour inputs and output of the enterprises in which they
work.

Table 1 presents the earnings of all workers across the three waves of the data for the five
countries. For comparative purposes we provide, a the bottom of the table, the evidence for earnings
from a survey of enterprises in China carried out at the same time as the African surveys. Table 1
provides four measures of the earnings of workers in the enterprises. The first two convert the
domestic currency to US dollars the first using the nominal exchange rate and the second using a
purchasing power parity (PPP) rate. The third measure is a domestic currency units measure of
nominal wages. The final measure is a constant price series to see how, when nominal wages are
deflated by the domestic consumer price index, real wages are changing in domestic currency terms.

The range of wages across the five countries is high. The PPP monthly wage in Cameroon at
US $467 was nearly three times that in Ghana at US $170. Average wages in Kenya and Zimbabwe
were virtudly identica over the period of the survey, while those in Zambia were very similar to those
in Ghana. The purchasing power parity value of wages in both Zambia and Ghana are substantially
below those in China

What of changes over time? Rea wages in domestic currency stagnated or fell over the
survey roundsin all the countries except Kenya. In the Cameroon and Zambia these falls appear to
have been substantia, of approximately 30 per cent. However, it is hecessary to control for possible
changes in the composition of the sample over the survey rounds so we will return to the issue of
changes in real wages when an earnings function is presented below. This comparisons
presented in Table 1 are extended in Table 2 to see how far the large differences remain for workers
of a similar educational status. In the comparison the omitted category is those who failed to

complete primary education.* We compare this base category with, first, primary completed, second,

This choice was forced on us as the data for Ghana did not allow us to identify those who started, but
failed to complete, primary school.
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secondary completed and finally, those who completed university. In Table 2 the data is presented
for the estimates of the number of years of education each of these stages took and the earnings,
using PPP exchange rates, for each educational category by country.

There are two ways of measuring years of education from the data. One, termed formal in the
table, usesthe answers to the questions of level, and form, reached to infer the number of years. As
forms can be repeated such a procedure provides a minimum estimate of the number of years of
education. The second way of measuring years of education, termed actual in Table 2, isto assume
education began at the age of 6 and then use the information on the year full time education ceased
to infer years of education. As many children do not start education at 6 this method provides an
estimate with opposite errors to the first method. For secondary and university completers the two
methods give smilar averages. For lower education levels the “actual” figures are in some cases
substantidly higher than the “formal” figures. The table presents earningsin US PPP dollars. At the
university level there is a very narrow range for three of the countries, Cameroon, Kenya and
Zimbabwe. It will be noted that the relatively high earnings in the Cameroon are due to much higher
wages for secondary completersin that country than for the others. The low wages in Zambiarelative
to Ghana are due to the very low wages paid to both primary completers and non-completers in that
country.

The overdl average, for years of education shown in Table 2, is 9.8 and the range across the
countriesisvery smdl: from 9.5 years in Zimbabwe to 11.6 years in the Cameroon. If differencesin
human capitd are to explain the differences in wages then this measure must hide either differences
in composition, differences in returns or differences in quality; or some combination of all three. I
earnings for agiven sKill leved differ across the countries these differences will be reflected in differing
endowments of capital per worker. The potential importance of this factor is brought out in Table 3
which extends Table 2 by showing the physical and human capital characteristics of the firms.

While the years of education are Smilar across the countries the proportion of the work force
who had completed secondary education ranged from 16 per cent in Ghana to 40 per cent in the
Cameroon. Ghana' s workforce is dominated by primary school completers while that of the other
countries is dominated by secondary school completers. There are also very large differences across

the countriesin the Sze and capitd intendty of the firms. The Zimbabwe sample has by far the largest
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firms, an average 300 employees, as compared with only 42 in the Ghana sample. The differencesin
capital per employee are also large with Ghana, again, far below the other countries. The Ghanaian
firms are smdler, have lessthan athird of the capital per employee of firms in the other countries, and
aless educated work force.? The question posed in the introduction is how far these differences can
explain productivity and earnings differentials. To answer that question we must consider how to

moded these outcomes.

3. Returnsto Human Capital from the Earnings Function

In Table 4 we present an earnings functions with the human capital variables that we have for al five
countries. Education is measured by the level of formal education completed. Experience is measured
by age and firm specific learning is measured by the tenure of the worker in their current job. These
experience variables are modelled with a quadratic term to alow for the expected non-linearitiesin
the effects of experience on earnings. With the exception of the quadratic term on tenure all the
variables are highly significant. There are highly significant differences across the countries. It is
possible to use the earning function estimates to assess how real wage have changed over time, when
possible differencesin the sample are controlled for, and to estimate the returns to education. There
are numerous reasons, which we consider below, why the estimates in the earnings functions may be
biased.

First we set out the implied changes in real wages across the survey period for each of the
countries. The change vary from a rise of 18 per cent in Kenya to a fall of 40 per cent in the
Cameroon.® This latter figure is higher than that obtained from the raw data and shows the
importance of controlling for differing characteristics over the course of the surveys. The earnings

function for the Cameroon implies that in a period when inflation was above 30 per cent per annum,

2 |t will be noted that the value-added per employee figure for Zambia is very low. Thisis probably
due to problems in the use of PPP exchange rates to convert the domestic Zambian currency to US dollars.
Zambia experienced a period of very high rates of inflation in the early 1990s and it is possible the PPP
exchange rate is mideading over the period. The data appendix gives the PPPs used in the calculations.

3 Theincrement in nominal earnings are obtained from the dummy variables as exp(coefficient) -1 as
suggested by Halvorsen and Palmquist (1980). These are then deflated by the rise in the price index given at
the bottom of Table 4 to obtain the change in real wages.
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nomina wages fell by about 7 per cent. The second largest fall in real wages was in Zambia where
large risesin nominal wages were insufficient to compensate for continuing high inflation. In contrast
there was arise of 18 per cent in real wagesin Kenya.

The returns to both education and experience can be inferred from Table 4. The age-earning
profiles across three of the countries - the Cameroon, Zambia and Zimbabwe - are very similar, with
Ghanaand Kenya being contrasting outliers. Ghana has a particularly steep age-earnings profile while
the one in Kenyais much flatter than the average across the countries. The returns to education can
be calculated in two ways. First it is possible to use the coefficient on the dummy variable for the level
of education completed as one measure on the return to education. Such a measure takes no account
of the number of years taken to complete the level and, if used to measure the rate of return, implicitly
assumes that the foregone opportunity cost over those years was zero. We present the measure as
a maximum number for the rate of return on education. A second way of measuring returns is that
proposed originally by Mincer (1974). The assumption which underlies the Mincerian interpretation
isthat, for each educationd leve, the foregone opportunity cost is the wage which would have been
obtained with the education level the one below the one completed. This calculation can be viewed
asaminimum for the estimated rate of return. We continue to abstract from the possibility of biasin
the coefficients. In Table 5 we present the returns to education implied by both these methods of
calculation. The increment in earnings shown in the Table 5 is, for each educationa level, the
percentage increase in earnings that accrues from completing that level of education calculated from
the earnings function of Table 4. The years of education are taken from the formal education figures
in Table 2. Rates of return are then smply the increment in earnings divided by the number of years
it took to acquire the increment.

Whichever method is chosen the pattern is the same across al the countries. Private rates of
return to education rise with the level of education. For university completers it is clear that the
assumption that underlies the maximum calculation is false. However, it istrue for all countries that
the returns to university education using the Mincerian assumption are greater than the returns to
primary education using the maximum assumption, where it is much more reasonable. Have we here
the answer to the puzzle we posed in the introduction? Why, if skilled labour in Africais scarce, are

not the returnsto skilled labour high? If by skilled labour is meant secondary school completion, and



beyond, then the return to skilled labour is high.

There are severd reasons why the returns to education presented in Table 5 may be based on
coefficients that are biased. Bias may arise as we have not allowed for selectivity. Those who work
in the manufacturing sector are highly atypical. Such selectivity bias may not smply mean that the
returns to education are overstated, our sample excludes all those who completed education and did
not get employed in manufacturing, but may bias the estimates so obtained for those who did get
employed. Secondly, such educational measures cannot distinguish between signalling and
credentionalism as dternatives to the human capital interpretation. Thirdly, it is known that parental
background can play an important role in educationa choice. Our sample is limited to those in
manufacturing, we have no variables measuring ability or information on parental background. The
guestion we wish to pose is the following: if no controls are included for cognitive skills or parental
background is there evidence of significant bias up or down in the interpretation of the crudely
measured education variable?

A recent study examining some of these issues for Ghana is Glewwe (1996) who provides
evidence that there may be an upward bias. If selectivity is allowed for in the private sector earnings
function for his data then the coefficient on years of schooling becomes insignificant. Glewwe then
caculates the rate of return on education based on the measures of cognitive skills available for his
data set. He finds a figures of 4 per cent, for an individual aged 25, which compares with arate of
return of 7 per cent from the OL S earning function.

Five studies which have information on parenta background are, Behrman and Wolfe (1983),
Lan and Schoeni (1993), Heckman and Hotz (1986), Krishnan (1996) and Kingdon (1997). The
conclusion, which is uniform across the studies, is that the inclusion of parental background reduces
the returns to schooling by about 20 per cent. Krishnan (1996) has recent African evidence from
Ethiopiaand obtainsagmilar result to earlier studies. Her study shows that this effect is due almost
entirely to the effects of parental background on access to education. Once the selectivity bias was
controlled for the effects from parental background onto returns was small. All this evidence suggests
that the estimates presented in this paper from the earnings function may be upwardly biased. A
recent study which uses a pandl data set of twins to estimate the returns to school quality, Behrman,
Rosenzweig and Taubman (1996) finds that controlling for family background does affect the
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assessment of the returns from school quality but has only very margina effects on the returns to
schooling coefficient. A study which has very detailed information on cognitive skills and parental
background is that of Knight and Sabot (1990). Their study uses comparative data drawn from
workersin the manufacturing sector of Kenyaand Tanzania. They argue that the returns of education
variable is picking up human capital formation. While signalling may play some role, it is not the
primary reason years of education determines earnings.

The concluson we would draw is that the evidence suggests that the education variable will
overstate the returns to human capita and that the major influence of years of education on earnings
isthrough its effects on cognitive skills and not, as the signalling explanation would imply, indirectly
through sgndling ability. Even if the biases are more sgnificant that the empirical evidence currently
suggests, it is not clear that they would explain, or mitigate, the non-linearity in the returns to
education.

Education is only one dimension of human capital. Freeman (1986, p.377) notes that “every
study dso findsthat, by itsdf, years of schooling explains arelatively small part of the variance of log
earnings, say 3-5 percent at most”. It is possible that it is the link between education and returns to
experience and training where substantial increases in earning/productivity might be possible. In the
earnings function such returns can be measured from the age variable as a proxy for experience. In
the production functions of the next section it will be shown that tenure captures an important aspect
of human capital in the production process for some of our countries.

The returns from work experience, in which the age variable in the earnings function is
interpreted as returns to learning, are reported in the bottom part of Table 5. The rate of returnis
cadculated by asking the average annua increasein earnings for a worker of a given educationa level
over atwenty year period, of which the middle is the average age of workersin that category. The
pattern is that which has been observed in other datasets of this form. The returns to experiencerise
with educational level. The returns to experience are largest, for both primary and secondary
completers, for Ghana. In all the countries, except Ghana, the weighted average of the return from
experience is lower than that for education, Table 5. In the next section we consider how these

returns compare with those for physical capital from using a production function.



4, Human and Physical Capital in Production

The data presented in this paper enables a comparison to be made between the returns from human
capital investment with those on physical capital in a production function. It is the existence of the
firm level data that makes such a comparison possible. The discussion is clearest if a ssmple Cobb-
Douglas form of the production function is assumed:

[1] LnY, =By + B, LnL;+ B, LnK;, +f; LnH; +controls + u;,

where Y is output, L islabour input, K is physical capital and H is human capital. The subscripts
denotethe iy, firm, inthej,, country at time t. The dimensions of human capital that can be measured
from the survey are the level of education completed, the number of years of education, experience
measured by age and the tenure of workersin the firm.

The variables Y, L and K are measured at the firm level. The human capital variables are
based on the individua dataand are averaged across the firm to produce an estimate of the firm level
composition of these dimensions of human capital. Real wages and the returns to capital are given
by the margina productivity relationship so:

21  wy= ByYy/ Ly and = B, Yl Ky

The returns to human capital in aform commensurate with that for physical capital can be obtained
from:

[38] = (dYy /Yy [ dHy = Bg/ Hy.

Equation [1] sets out the form of the production function which is estimated for each country and
presented in Tables 6 and 7 which differ by how human capital is measured. In Table 6 the Education
variables used in the regressions in the total years of education in the firms,

[4] Education=E x L.

In Table 7 human capita is measured by aso including total years of tenure ( T x L) in the firm where
tenure is defined as the length spent in the current job,

[9] Human Capital (H) =ExL +TXx L.

We also experimented with including age as a measure of experience and for no country was that
variable superior to the measure of human capital in [5] and for some countries it produced negative

coefficients on the age variable. We infer that, at the firm level, the average age of the workforce is
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aninferior measure of human capital to tenure. In assessing the relative importance of physical and
human capital in the inter-country determinants of earnings and productivity it is necessary to
aggregate equation [1] across countries which gives, assuming constant returnsto scale,
[6] LnY, /L, =By + B,LnK/L;,BsLnH,/L; +controls + u,
At the country level the link between earnings an productivity is given by:
[7] Lnw,=LnB,+LnY,/L,
= Congtant +f, Ln K|, /L;;, Bs Ln H; /L + controls + u.

Under the competitive market assumptions differences in labour productivity across countries will
be matched by differences in earnings. At the country level the causdlity, in fact, runs from earnings
to the capital labour ratio to productivity. Productivity differences will reflect differences in
technology, the country shift parameter in the production function (B), and differencesin physical
and human capital endowments. The micro analogue to the macro questions posed in the papers by
Krueger (1968) and Falon and Layard (1975) is the respective roles of technology and physical and
human capitd endowments across countries in determining differences in productivity and earnings.

We take up below the comparison of the productivity relationship and earnings functions
across countries. First we present the estimates for equation [1] in Tables 6 and 7 for each of the
countries. In modelling the production decision of the firm we exploit the panel dimension of the firm
data to make both physical and human capital predetermined variables. Employment in the current
period is instrumented by lagged employment. In Table 6 human capita is ssmply the total years of
education of workersin the firm. We have used the continuous measure of eduction as that enables
us to set up atranslog production function to test the restrictions implied by the use of the Cobb-
Douglasform. In both Tables 6 and 7 atest is reported on the move from the general transog to the
Cobb-Douglas specification. The restrictions are accepted for al the countries. A test is also reported
for restricting returnsto scale to unity and thisis rejected at the 1 per cent level in the Cameroon and
Zimbabwe, but accepted in the other countries. In Table 7 atest is also reported of restricting the
coefficient on the two aspects of human capita, education and tenure, to be the same. This restriction
is accepted for all countries. It is clear from a comparison of Tables 6 and 7 that for the Cameroon
and Ghanathe wider definition of human capita is a more significant determinant of output, but for

the other countries it makes little difference which measure of human capita is used. At the bottom
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of the tables we report the implied rates of return for physica and human capital for both
specifications of the measure of human capital. The rate of return on physical capita is obtained by
taking the median value-added to capita ratio given in Table 3 and multiplying it by the coefficient
on the physica capitad stock variable in the production function. The rate of return on human capital
is obtained from using equation [3] above. For dl countries, and whichever measure of human capital
is used, the returns on physical capital massively exceed those on human capital.

A comparison of Tables 5 and 6 shows that, with the exception of Kenya, the returns on
education as ameasure of human capital from the earnings function exceed those from the production
function. Thisfinding is consstent with the summary presented above that the earnings function will,
in the form presented in Table 4, overstate the returns on education. The high rates of return on
physica capita are not reflected in high investment by the firms, Bigsten et a (1998). They argue that
the implication of the co-existence of high margina productivities and low investment is that the cost

of capital to the firmsis high.

5. The Determinants of Productivity and Earnings across Countries
In Table 8 we pool the earnings functions across the countries using the PPP valuation of earnings.
It isclear from the highly significant, and large, country dummies in these regressions that differing
human capita characteristics explain only asmall part of the earning differentials across the countries.
Table 8 equation [2] uses firm level controls to see if these explain the country effects. While the
inclusion of the controls lowers the returns on education they have no impact on the country
dummies. In Table 9 a calculation is presented as to the implied average return on education across
the five countries. The figure is a weighted average across the three categories of educated labour
identified in the earnings function. Without controls the returns to education is 9 per cent, with
controls it is 7 per cent. We now turn to a comparison between this result and that using the
production functions.

In Table 10 we poal the production functions across countries using both measures of human
capital. For both regressions the hypothesis of common coefficients across the countries is accepted
at the 1 per cent significance level. In comparing the two regressionsin Table 10 it is clear that the

wider definition of human capital in equation [2] reduces the size of the country dummies. Cameroon,
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Kenyaand Zimbabwe now pool with Ghan having a technology about 25 per cent less efficient than
that of the other countries and Zambia a highly significant outlier among the countries. We report in
the table the rates of return on physical and human capital across the pooled sample. It will be noted
that for both regressions the hypothesis of constant returns to scale is rejected at the 1 per cent
significance level. If this constraint is relaxed the returns on eduction halve so the imposition of the
restraint is acting to increase the returns to human capital.

Findly in Table 11 we turn to the determinants of productivity and earnings. In Table 11
equation [1] we reproduce the result in Table 10 equation [2] but now presented in terms of the
productivity of labour in the firm. The determinants of productivity can be compared directly with
those of earnings. The termsin human capital are virtually identical between the two equations.* As
noted above, if we move to a country based regression, then the coefficient on the capital labour ratio
in the earnings function should rise in principle to the same value as characterises the production
function. Theleve of aggregation leaves very few degrees of freedom but the result shown in Table
11, equations[3] and [4], is broadly consstent with these expectations with the coefficient on the log
of the capital labour ratio rising from 0.08 to 0.19, close to the value of 0.28 from the productivity
equation, Table 11 equation [1]. The coefficient on the human capital term for both the productivity
and the earnings equation rises substantially when we aggregate across countries which may capture
externalities or may ssimply reflect the lack of variation of this variable across the countries.

We can now ask what are the factors determining differences in productivity and earnings
across the five countries. The factors determining differences in productivity can be directly inferred
from Table 11, equation [1]. With the exception of Zambia, which we have aready noted may reflect
problems with the measurement of the PPP exchange rates, differences in technology play a small
part. There are no significant differences in the underlying production function for the Cameroon,
Kenyaand Zimbabwe. The technology in Ghanais 30 per cent less efficient. In the data from Table
3 the gap in median labour productivity between the Cameroon and Ghana was 3.7 times. All but 25
per cent of this difference is explained by differences in physical and human capital endowments.

Again from Table 3 we note that the differences in human capital endowments are modest, 12 per

“This result for Ghana was first noted by Jones (1994).



13

cent using the definition of human capital which combines both years of education and tenure in the
firm. In contrast the differential in median physical capital endowments was 14 times. Using the
production function shown in Table 11 such a differential in physica capital per employeeimplies a
3.7 differential in labour productivity, exactly as shown in the data. It is clear that virtualy al the
differences in productivity between the manufacturing sectors in the Cameroon and Ghana are
explained by differences in physica capital endowments.

As noted above, under the competitive market assumptions, the differences in labour
productivity should be reflected in differences in earnings. Thus the earnings differential between the
Cameroon and Ghanashould be 3.7 times. In fact it isless. In Table 1, based on the individual data,
the differentid 1s2.7 times, whilein Table 3, based on the firm level data, it is 2 times. There are two
possible explanations for the low level of this earning differential between the two countries. First,
it may be due to problems in the use of PPP exchange rates. Using officid exchange rates the earnings
differentials across the countriesis much larger, 5.4 times. Second, it is possible that earnings do not
exactly reflect differences in productivity as the labour market is not competitive. Whatever the
explanation for the failure of earningsto reflect productivity differences across the two countries the
smdl difference in human capital, which have been documented, imply that such differences cannot

play asignificant part in explaining differencesin either productivity or earnings.

6. Summary and Conclusions

We now summarise our answers to the four questions posed at the beginning of this paper. The
answer to thefirst isthat only in one country, Kenya, did the real wage risein the early 1990s. Redl
wages stagnated in Zimbabwe and fell in Zambia, Ghana and the Cameroon. The fal in real wages
in the Cameroon was particularly large at 40 per cent. By the end of the survey periods three
countries, Zimbabwe, Kenya and the Cameroon, had very similar wages in purchasing power parity
terms of about US$ 350 per month. Such wage levels are comparable to those found in Chinese rural
enterprises. In the case of both Zambia and Ghana wages are substantially lower at about US$170
per month. Theissue that we have addressed is whether, within these averages, the relative wage of
skilled workersin Africais high.

It wasto that issue that our second question was addressed: what are the rates of return on
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human capital in Africa? The data used in this paper alows a comparison to be made between the
answer to that question from earnings functions and from the use of a measure of human capital in
the production function. The rate of return on average for education, across the five countries, from
the earnings function was 9 per cent. The returns were highly non-linear rising from 3 per cent for
primary to 14 per cent for secondary completers and 43 per cent for university completers. It has been
widely argued that these estimates overstate the return to human capital. Our use of a production
function to measure the return supports such arguments; the rate of return on human capital measured
by years of education from the production function was 5 per cent, again on average across al the
five countries. The education variation across firms is too small to capture the non-linearity in the
returns to education clearly shown by the earnings function.

It could be argued that this finding from the earnings function, of arising return to human
capital with its level, resolves the puzzle, identified in the introduction, as to how an economy with
relatively scarce skilled labour has alow return on education. The average return is low. However
it is so non-linear that for those with skills from secondary school and beyond the returns are very
high. Insofar as these skills are those used intensively in a successful manufacturing sector the relative
scarcity of such skillsis consistent with the failure of Africato develop a successful manufacturing
sector.

Out third question concerned the returns on physical capital. Across all the countries these
returns are far higher than those available from human capita investments measured in the production
function. Given the very low investment rates in the manufacturing sectors of these countries such
high returns must dso imply high capital costs facing the firms. This finding suggests that the failure
of Africato develop a successful manufacturing sector may have its source, not smply in the market
for skills, but also in the costs of capital faced by firmsin the African manufacturing sector.

Finally we turn to our fourth question: what is the relative importance of technology and
human and physica capital in the determination of productivity and earnings differentials across the
countries? For three of the countries, the Cameroon, Kenya and Zimbabwe, technology plays no role.
The very large productivity differentials which characterise the Cameroon and Ghanaian
manufacturing sectors are due, virtually entirely, to differences in endowments of physical capital,

differences in human capital endowment are of negligible importance.
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Table 1 Monthly Earnings (Earningsincludes allowances)

Cameroon N
1993-1995

Uss

USPPP$

CFA francs

CFA francs (1990)

Ghana N
1992-1994

Uss

USPPP$

Cedis

Cedis (1990)

Kenya N
1993-1995(a)
UsS$

USPPP$
Shillings
Shillings (1990)

Zambia N
1993-1995(a)
US$

USPPP$
Kwacha

Kwacha (1990)

Zimbabwe N
1993-1994

Uss

USPPP$
Zimbabwe $

Zimbabwe $ (1990)

Round 1
675

378
470
106,937
110,472

684

64

172
27,987
21,545

1,098

67
312
3,878
1,714

903

163
194
70,886
4,282

1,408

145
326
935
418

Round 2
571

202

535
111,986
84,852

743

57

184
37,017
22,808

972

75
269
4,222
1,446

864

128
180
98,318
3,702

552

140
332
1,143
418

Round 3
409

239

367
119,407
80,139

1,130

41

160
39,415
19,445

1,063
121
413
6,230
2,117
704
123
147
102,270
3,024
na

na

na
na

17

Average
1,655

283

467
111,761
91,821

2,557

52

170
35,661
21,266

3,133

88
333
4,782
1,759

2,471

139
176
89,419
3,669

1960

143
328
994
418

N isthe number of observations. (a) For both Kenya and Zambia allowances were not collected for the first
round of the surveys. The wage figures have been scaled up by the ratio of wages to alowances for later years

to ensure that the data are as comparable as possible across the rounds of the surveys.
Average Earnings Chinese Rural Workers (1995)

Y uan per year USS$ per month US PPP $ per month
Managerial and technical staff 8,120 81 395
Production workers 6,589 66 320
Total 6,877 69 334

Source: Knight and Song (1997).
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Table 2 Earnings (monthly in US PPP $) and Formal and Actual Education (in years) (a)

Cameroon Ghana Kenya Zambia Zimbabwe
University N 130 40 59 107 33
Completed
Formal Education 19 19 16 16 16
Actual Education 194 19 17.7 15.8 16.5
Earnings 1,115 573 1,261 694 1,302
Secondary N 723 524 1,215 899 651
Completed
Forma Education 155 14.6 115 12.8 11.2
Actual Education 155 135 141 13.9 12.3
Earnings 522 211 384 239 402
Primary N 674 1,838 1,384 1,244 959
Competed
Formal Education 7.3 10.1 8 8.7 8
Actual Education 8.3 10.9 9.2 9.9 10
Earnings 326 155 276 104 267
Primary N 128 155 475 221 317
not competed (b)
Formal Education 21 0 4.2 3.6 4.4
Actual Education 2.6 na 51 41 94
Earnings 241 111 254 70 257
Average N 1655 2557 3133 2471 1960
Forma Education 11.2 10.6 8.9 10.0 8.6
Actua Education 11.6 10.9 10.6 111 9.5
Earnings 467 170 333 176 328

(a) Formd years of education are calculated from the answers in the questionnaire designed to show the number
of years of education. Where both level reached and form reached were available both sources of information
were used. In some countries additional information is available on vocationa and professiona training but
the above classfication is the most complete that is available for all the countries. The formal education system
in each country imply the following for the years it should take to complete each stage. Cameroon: Primary 6
years, Middle School 4 years, Secondary 4 years, lycee 2 years, lycee technique 3 years, 1.U.T. 4 years,
University 5 years. Ghana: Primary 6 years, Middle 4 years, Secondary 4 years, Vocationa 1 year,
Polytechnic 2 years, Professiond 2 years, University 3 years. Kenya, Zambia and Zimbabwe: Primary 7 years,
Secondary 6 years, University 3 years. The actual years are calculated from the answer to the question asto
when the worker finished full time education. It was assumed they had begun at 6 years so thisfigureisin fact
a maximum of the number of years as it is known that many children start late and that they may leave the
educational system for some years.

(b) In the case of Ghanathe number of years attended school for those who did not complete primary education
is not available.
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Table 3 Firm Size (Number of Employees) , Value-added/Capital, Capital per Employee (in USPPP $),
Vaue-added per Employee (in US PPP $), Education, Tenure (in years) and Monthly Earnings (in US
PPP $) by Country

Cameroon Ghana Kenya Zambia Zimbabwe
N 170 230 199 98 261
Employment Mean 82 42 75 45 300
Median 25 17 30 19 110
Std 197 77 138 72 534
Vaue-added Mean 1.2 3.8 24 2.3 1.7
Capital Median 0.6 1.0 0.6 0.5 0.8
Std 24 9.2 6.7 5.6 4.8
Capital/ Mean 19,854 5,585 18,593 17,023 21,000
Employee Median 8,758 629 7,242 5,426 9,299
Std 26,319 12,565 28,490 29,409 36,695
Vaue-added Mean 14,335 4,868 24,101 4,706 14,373
Employee Median 8,214 2,203 7,796 2,465 7,764
Std 19,994 7,171 87,263 6,271 36,185
Education/ Mean 9.7 9.3 7.9 8.6 8.2
Employee Median 9.5 9.6 7.9 8.5 8.3
(years) Std 24 2.2 19 19 13
Tenure/ Mean 54 4.2 74 5.8 9.2
Employee Median 5.0 3.3 7.0 4.9 9.3
(years) Std 3.3 3.6 4.2 3.8 4.3
N 136 203 188 89 214
Primary Mean 0.44 0.78 0.43 0.55 0.49
Completed Std 0.33 0.26 0.29 0.32 0.26
Secondary Mean 0.39 0.16 0.36 0.31 0.33
Completed Std 0.32 0.24 0.28 0.30 0.26
University Mean 0.07 0.01 0.01 0.02 0.01
Completed Std 0.13 0.03 0.04 0.07 0.06
N 116 191 182 83 88
Monthly Mean 369 170 389 162 440
Earnings Median 284 130 274 117 311
Std 292 127 374 125 410

Std is the standard deviation, N is the number of observations
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Table 4 An Earnings Function Acrossthe Countries: Human Capital Variables Only

Constant

Male

Age

Age?

Primary
Completed

Secondary
Completed

University
Completed

Tenure

Tenure?

Wave 2
Wave 3
Adjusted R?

N
White y? test

Cameroon
7.8
[23.0]**

0.02
[0.6]

0.12
[6.3]**

-0.001
[4.5]**

0.20
[4.1]%*

0.72
[14.2]%*

157
[22.3]**

0.03
[5.2]**

-0.0004
[1.6]

-0.08
[2.5]*
-0.07
[2.1*
0.47
1655
93 (53)

Ghana
51
[27.2]**

-0.02
[0.5]

0.22
[22.4]%*

-0.002
[18.5]**

0.25
[3.9]**

0.57
[8.2]**

1.40
[12.7]**

0.02
[2.5]*

-0.0003
[1.1]

0.28
[67] **
0.35
[8.5]**
0.46
2557
200 (54)

Kenya
6.5
[36.2]**

0.06
[1.9]

0.05
[4.8]**

-0.0005
[3.5]**

0.17
[5.6]**

0.44
[12.9]%*

151
[13.1]**

0.003
[0.6]

0.0001
[0.9]

0.16
[5.8]**
0.43
[16.1]**
0.22
3133
136 (53)

Zambia
79
[37.4]**

0.008
[0.2]

0.08
[6.0]**

-0.001
[4.6]**

0.36
[5.6]**

1.0
[14.5]%*

2.13
[20.8]**

0.04
[5.2]%*

-0.001
[3.9]**

0.29
[8.3]**
0.61
[15.7]**
0.39
2471
124 (53)

Zimbabwe
2.6
[11.3]**

0.21
[5.1]**

0.16
[13.0]**

-0.002
[11.6]**

0.15
[3.6]**

0.77
[13.0]**

1.79
[10.5]**

0.01
[2.3]*

-0.0001
[0.2]

0.20
[6.2]**

0.28
1960
145 (44)

The figures in [ ] parentheses are t statistics using White (1980) corrected standard errors.* indicates
significance at the 5 per level, ** at the 1 per cent level.
Rates of Inflation
(% pa) A * indicates that it is the period to which the wave dummy in the regression refers.

1992/93
1992/94
1993/94
1993/95

Changeinreal wagesover survey period

-3.3
30.8
35.1*
53.9*

-40

24.9*
56.0*
24.9
118

-9

45.8
88.0
29.0*
30.0*

18

189
340
52.3*
104*

-10

27.6
56.0
22.2*
49.9

0




Table 5 Increment in Earnings (%) and Rates of Return (% pa) to Human Capital

Cameroon Ghana Kenya Zambia Zimbabwe

Education

Primary Completers

Increment in Earning 22 28 19 43 16

Years 7 10 8 9 8

Rate of return 3 3 2 5 2

Secondary Completers

Increment in Earning 68 38 31 90 86

Years 8 3 6 4 3

Rate of return 8 15 5 22 27

University Completers

Increment in Earning 134 129 192 209 177

Years 4 4 5 3 5

Rate of return 38 29 43 65 37

Weighted Rate

of Return 8 5 4 12 12

Age

Primary Completers

Age 0.07 0.24 0.04 0.07 0.12
3.6 [22.5] [3.1] [5.3] [8.3]

Age? -0.0005 -0.003 -0.0004 -0.0008 -0.001
[1.9] [18.5] [2.3] [4.3] [7.6]

Rate of Return 4 5 1 1 5

Secondary Completers

Age 0.18 0.22 0.04 0.14 0.18
[6.9] [10.7] [2.0] [5.7] [6.1]

Age’ -0.002 -0.002 -0.0001 -0.001 -0.002
[5.1] [8.1] [0.3] [4.2] [4.1]

Rate of Return 4 8 3 7 6

University Completers (a)

Age 0.35 0.02 0.45 0.23 0.33
[5.2] [0.2] [3.1] [2.9] [1.98]

Age? -0.004 0.0 -0.006 -0.003 -0.004
[4.4] [0.02] [3.1] [2.6] [1.7]

Rate of Return 8 na 18 9 8

Weighted Rate

of Return 4 6 2 3 5
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Table 6 Production Functions Acrossthe Countries
IV Estimates with Lagged Values of Physical Capital and Education
Dependent variable: Ln (Value-added) (a)

Cameroon Ghana Kenya Zambia Zimbabwe
Constant 85 8.40 6.03 10.4 4.54
[6.9]** [14.0]** [9.0]** [8.5]** [7.5]**
Ln (Employment), 0.25 0.63 0.16 0.57 0.13
[0.8] [2.6]** [0.7] [2.5]* [0.5]
Ln (Physical 0.32 0.32 0.36 0.20 0.44
Capital) . [4.7]** [8.2]** [6.9]** [2.7]** [12.2]**
Ln (Education) ., 0.43 0.04 0.48 0.23 0.43
[1.5] [0.2] [2.01* [1.1] [1.7]
Round Dummy -0.16 0.11 0.14 0.18 0.13
[0.9] [0.7] [0.8] [0.7] [1.3]
Adjusted R? 0.81 0.70 0.79 0.67 0.88
N 170 230 199 98 261
Test of Cobb- 185 9.3 21.3 18.2 9.1
Douglas (b) [0.7] [0.3] [0.9] [0.7] [0.5]
Test of Constant 59.2 31 175 0.1 375
Returns to Scale (b) [4.0]** [0.3] [1.5] [0.9] [2.4]*

Thefiguresin [ ] parentheses aret statistics. * indicates Sgnificance a the 5 per level, ** at the 1 per cent level.
(8 Thecontrolsincluded in this equation are for location, sector and ownership. The employment variableis
insrumented by lagged employment. (b) These are Lagrange multiplier (LM) testsimplemented in SAS. The
figuresin[ ] aret tests of the hypothesis that the LM is zero.

Rates of return (% pa)

Physical capital 19 32 22 10 35

Education 4 1 6 3 9
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Table 7 Production Functions Acrossthe Countries
IV Estimateswith Lagged Values of Physical and Human Capital (Education + Tenure)
Dependent variable: Ln (Value-added) (a)

Cameroon Ghana Kenya Zambia Zimbabwe
Constant 8.9 8.34 6.40 10.6 4.8
[8.9]** [18.3] [10.5] [9.6] [10.2]
Ln (Employment), 0.14 0.16 0.31 0.59 0.18
[0.6] [1.1] [1.7] [3.4]** [0.9]
Ln (Physical 0.28 0.28 0.35 0.19 0.42
Capital) .y [4.2]** [6.6]** [6.7]** [2.6]* [10.4]**
Ln (Education).,, 0.29 0.28 0.17 0.11 0.20
+Ln (Tenure) (., [2.3]* [3.5]** [1.7] [1.3] [1.9]
Round Dummy -0.15 0.03 0.19 0.17 0.12
[0.8] [0.2] [1.2] [0.7] [1.5]
Adjusted R? 0.79 0.71 0.79 0.67 0.88
N 170 230 199 98 261
Test of Cobb- 21 44.2 24.8 37.9 31
Douglas (b) [0.2] [0.7] [0.9] [0.7] [0.1]
Test of Constant 51.2 26.6 245 14 31.8
Returns to Scale (b) [3.6]** [1.9] [1.9] [0.4] [2.1]*
Test of Restriction 0.11 51 4.9 0.54 3.8
on human capital (b)  [0.1] [4.4] [1.2] [0.2] [2.6]

Thefiguresin[ ] parentheses aret statistics. * indicates Sgnificance a the 5 per level, ** at the 1 per cent level.
(8 Thecontrolsincluded in this equation are for location, sector and ownership. The employment variableis
ingrumented by lagged employment. (b) These are Lagrange multiplier (LM) testsimplemented in SAS. The
figuresin[ ] aret tests of the hypothesis that the LM is zero.

Rates of return (%opa)

Physical capital 17 28 21 10 34

Human capita 4 4 2 2 2
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Table 8 Pooled Regressions for Earnings acr oss Five African Countries
Dependent Variable Ln (Earningsin US PPP $)

No controls Controls (a)
[1] [2]
Constant 194 1.66
[19.7]** [9.9]**
Primary 0.25 0.17
Completed, , [12.5]** [7.9]**
Secondary 0.69 0.49
Completed, , [29.4]** [20.5]**
University 1.69 1.36
Completed, , [36.9]** [25.2]**
Age., 0.14 0.11
[26.1]** [19.9]**
AQ€, -0.002 -0.001
[20.5]** [16.1]**
Tenure ., 0.01 -0.001
[4.2)** [0.1]
Tenuré, 0.0 0.0002
[0.6] [1.6]
Round 2 -0.02 0.006
[1.3] [0.3]
Round 3 -0.01 0.03
[0.6] [1.5]
Cameroon 0.23 0.23
[9.9]** [9.5]**
Ghana -0.44 -0.45
[19.8]** [17.2]**
Kenya 0.10 0.14
[5.0]** [6.6]**
Zambia -11 -0.91
[46.9]** [34.8]**
Adjusted R? 0.49 0.52
N 11,776 9,417
White test 2 (df) 510 (98) 872 (292)

Thefiguresin [ ] parentheses are t statistics where the standard errors have been corrected by the method due
to White (1980). * indicates significance at the 5 per level, ** at the 1 per cent level.

(&) The controls included in this equation are for location, sector and ownership, the capital labour ratio and
its square, firm size measured by employment and its square.
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Table 9 Rates of Return from the Earnings Functions (a)

Proportions Increment in earnings Y ears of Rates Rates
[1] [2] Education of return of return
No controls ~ Controls no controls controls
Primary 0.58 28 19 9 3 3
Completed
Secondary 0.38 55 38 13 14 10
Completed
University 0.04 172 139 17 43 35
Completed
Weighted average (b) 9 7

(&) The increments in earnings are taken from Table 8. [1] refers to the equation with no controls, [2] to the
eguation with controls for location, sector and ownership, the capital labour ratio and its square, firm size
measured by employment and its square.

(b) The weights used are the proportions of each class of completed education across the whole sample.




Table 10 Pooled Regressions for Value-added acr oss Five African Countries
IV Estimateswith Lagged Values of Physical and Human Capital M easures (a)
Ln (Value-added in USPPP $)

Dependent Variable

(1]

(2]

26

Constant 4.8 5.02
[16.9]** [22.3]**
Ln (Employment), 0.25 0.23
[2.2]* [2.9]**
Ln (Physical 0.33 0.31
Capital) . [15.6]** [14.1]**
Ln (Education).s 0.42
[3.7]
Ln (Education).s 0.23
+Ln (Tenure) (., [5.4]
Round Dummy -0.03 -0.03
[0.4] [0.5]
Cameroon -0.29 -0.12
[2.6]** [1.1]
Ghana -0.40 -0.22
[3.6]** [1.9]*
Kenya 0.08 0.12
[0.8] [1.2]
Zambia -1.0 -0.89
[7.6]** [7.0]**
Adjusted R? 0.83 0.83
N 958 958
Test of Pooling 2.18 12
Coefficients (b) [0.6] [1.5]
Test of Constant 119.3 92.6
Returnsto Scale (b) [4.1]** [3.1]**

Thefiguresin[ ] parentheses aret statistics. * indicates Sgnificance a the 5 per level, ** at the 1 per cent level.
(8) The controlsincluded in this equation are for location, sector and ownership. The employment variableis
insrumented by lagged employment. (b) These are Lagrange multiplier (LM) testsimplemented in SAS. The
figuresin[ ] aret tests of the hypothesis that the LM is zero.

Median Value of Vaue-added to Capital
Median Value of Education/Employee
Median Vaue of Tenure/Employee

Rates of return (%pa)
Physical capital

Human capita

23

5

0.7
8.8 years
5.6 years
22

3
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Table 11 Pooled Regressions for Productivity and Ear nings across Five African Countries (@)

Dependent
Variable

Constant
Ln (Physical Capital

per Employee) .,

Ln (Human Capitd),q.,

Round Dummy

Cameroon

Ghana

Kenya

Zambia

Adjusted R?
White ¥ (df)
N

Log (Value-added per
Employeein US PPP $)

(1] [2] ()

5.1 2.9
[18.5]** [3.9]**
0.28 0.29
[11.4]%* [1.5]
0.27 0.81
[5.0]** [1.6]
0.01

[0.11]

-0.03

[0.4]

-0.27

[2.7]*

0.15

[1.54]

-0.73

[5.6]**

0.44 0.59
97 (83) 4 (5)
958 10

L og (Earnings per
Employeein US PPP $)
(3] [4] (b)

3.8 11
[21.4]%* [1.4]
0.08 0.19
[5.4]%* [1.3]
0.24 0.71
[6.8]** [1.6]
-0.03

[0.7]

-0.16

[1.8]

-0.64

[7.6]**

0.02

[0.2]

-0.67

[7.5]%*

0.52 0.53
87 (82) 4 (5)
660 9

Thefiguresin[ ] parentheses are t statistics where the standard errors have been corrected by the method due
to White (1980). * indicates significance at the 5 per level, ** at the 1 per cent level.

(a) The controlsincluded in this equation are for location, sector and ownership.

(b) Equations [2] and [4] are the aggregation over the five countries of the equations estimated on the pooled
data. For the productivity equation we have two rounds of the data for five countries so 10 observations, for
the earnings function one round of the datais missing so we have 9 observations.
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Data Appendix

In constructing the variables used in the regressions reported in this paper arange of decisions needed to be
taken to construct the data. In this appendix we outline how the variables are constructed.
Value-added: The value of salesless material input costs lessindirect costs.

Employment: The total number of employeesin the firm at the end of the year.
Physical Capita: The replacement value of the capital stock for plant and equipment.

Human Capital: To create measures of human capital stock for firm level data we began with the individual
level data. From interviews with the employees of the firms we knew the years of education, tenure and age by
occupationd classfication. The occupational composition of the firm’'s workforce was available from the firm
level data. We combined these two sources of information to create a weighted average of the three human
capital variables, education, tenure and age where the weights were the proportions of the workforce in each
occupation. If there was no worker level information for an occupation that existed for the firm we used the
averagesfor that occupationd classfication to fill in the missing observations. The human capital variable that
proved most significant in the production functions over the five countries was an unweighted average of years
of education and tenure.

Purchasing Power Parity (PPP) Exchange Rates:

All the nomina vaues across countries have been made comparable by the use of PPPs. These were updated
from the figures given in the PENN world tables. Here we indicate how this was done and give out estimates
of the PPPs for each country. The PENN world tables supplies two variables PC and Pl which are the PPPs
for consumption and investment expenditures respectively, expressed as a percentage of the official exchange
rate. These figures end in 1992. We updated both by constructing areal exchange rate series based on the US
export price index and the domestic CPl. We then updated the PPP by the change in the real exchange rate. In
the case of Zambia we chose 1990 as the base as the PENN data stops for 1991 when radical changesin Pl
are shown.



Cameroon

PC (%)

Pl (%)

Exchange Rate (CFA Francs/US$)
Ghana

PC (%)

Pl (%)

Exchange Rate (CedisUS$)
Kenya

PC (%)

Pl (%)

Exchange Rate (Shillings/USS$)
Zambia

PC (%)

Pl (%)

Exchange Rate (Kwachas/US$)
Zimbabwe

PC (%)

Pl (%)

Exchange Rate (Zimbabwe®US$)

1990

87.7
127.5
272.3

39.8
97.0
326.3

30.3
68.6
229

77.5
73.0
28.9

56.1
69.0
24

1991

91.6
139.8
2821

40.1
101.0
367.8

26.7
61.2
27.5

69.3
65.3
61.7

47.4
64.1
34

1992

88.7
129.2
264.7

37.0
90.3
437.1

26.5
56.2
32.2

81.3
76.6
156.3

44.3
55.5
51

1993

80.3
117.0
283.2

311
75.8
649.1

214
454
58.0

84.2
79.3
434.8
44.4
55.6
6.5

1994

53.9
78.6
555.2

25.8
62.9
956.7

27.9
59.1
56.1

70.9
66.8
769.2

42.2
52.9
8.1

29
1995

65.2
95.0
499.2

34.1
83.1
1200.4

29.3
62.1
51.4

83.4
78.5
833.3

46.4
58.1
8.7



