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Sources of Pakistan’s Economic Growth

NADEEM A. BURNEY*

INTRODUCTION

Economic growth is one of the most important objectives of development
policy in almost every country. It depends on the historical accumulation of primary
factors of production, e.g. labour and capital, and on technological progress and a
combination of socio-political and institutional factors. Owing to interactions
among these different factors, it is difficult to delineate the role of each factor in
economic growth. It is precisely because of this that a systematic and quantitative
study of the sources of growth is indispensable. The growth-accounting framework,
introduced by Solow [15] to measure productivity change and subsequently ex-
tended by Jorgenson and Griliches [5], Christensen and Jorgenson [1], Hulten [4]
and Denison [2], provides an important method with which to study the growth
experience of a country.

In developed countries a proportionately higher percentage of GDP growth is
attributable to productivity change. In less developed countries (LDCs), however,
increased use of factor inputs is the dominant source of economic growth.! In
LDCs, typically, two-thirds of the factor input contribution in GDP growth is due to
capital. The estimates obtained, using the growth-accounting framework, can thus be
taken as crude indicators of the level of development.

The main purpose of this paper is to apply the growth-accounting approach in
order to analyse the sources of growth in Pakistan from 195960 to 1984-85. Follow-
ing McCarthy, Hanson and Kwon [10], growth during the period under study will be
analysed over different subperiods. The GDP growth over each subperiod will be
decomposed according.to: (i) factors of production, viz. labour and capital; (ii)
components, e.g. consumption, investment, etc.; and (iii) sectors, e.g. agriculture,
manufacturing, etc. The factor decomposition of GDP growth gives an estimate of
" the overall productmty change in the economy. The component- and sector-wise
decomposition, on the other hand, shows the contribution of each component and
sector in the overall GDP growth.

*The author is Staff Economist at the Pakistan Institute of Developfnent Economics,
lslamnbad (Pakistan).
1see, for exampie, (21, [3] and {10]).
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The remainder of this paper is organized as follows: Section II explains the
analytical framework. Section IIl discusses methodology and data sources. In
Section IV, we discuss our estimates of the sources of growth in Pakistan. Finally,
Section V summarizes the results.

II. THE ANALYTICAL FRAMEWORK

The measurement of technological change, as defined by Solow [15], depends
critically on the existence of an aggregate production function for the economy and
homogeneous factor inputs. Therefore, an explicit consideration of a wellbehaved
constant-returns-to-scale (CRS) production function forms the basis of the analysis.
Let Y represent net real output produced. If one makes the rather heroic assumption
that capital (K) and labour (L) are the only factors of production, and, additionally,
that both factors are homogeneous,? then the aggregate production function can be
written as

Y = FK L1t ... oM

where ¢ allows F' to change over time. Assuming CRS and Hicks-neutral technol-
ogical change, we can write the aggregate production function as

Y = A@fK. L) ... )

Where A(f) represents the Hicksian efficiency parameter.® Differentiating Equation
(2) with respect to t, we get

Y . i+e _K'_+e L . 3
A LA ¢ Ly )

where the dot over the variable indicates its derivative with respect to time. Equation
(3) shows that the growth in real output is the sum of growth in the Hicksian effi-
ciency parameter and the weighted sum of growth in capital and labour. The weights
0, and 6 are the output elasticities of capital and labour, respectively. The term
A/A represents shifts in the production function and the expression within the

2Homogeneous labour and capital are aggregates of heterogeneous elements. Capital
equipment varies in type, life span, productive quality, etc., while labourers differ in skill, educa-
tion, age, sex, etc. Since the aggregation problems are elaborated elsewhere in the literature, they
are not discussed in this paper.

Productivity change can also be labour-saving or capitalsaving. There are three defini-
tions of productivity (or technical) change: (i) Hicksian, which measures bias along constant
capital-labour ratio; (ii) Harrodian, which measures bias along constant capital-output ratio;and
(iii) Solow’s, which measures bias along constant labour-output ratio. See Nadiri [11] for
detailed discussion.
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brackets of Equation (3) indicates a movement along the function. Thus, the growth
in the aggregate output of the economy, i.e. l.//Y, is the sum of the shift in, as well as
the movement along, the production function.

Under the assumption that the economy is in a competitive equilibrium,
output elasticities in Equation (3) become equivalent to the income shares of the
respective factors of production in total output. Equation (3) can then be rewritten
as

A . Y K ,ql

— = = —Ja=+8 =] .. 4

A Y K g L ] @
where o = <K ,and B = wL , are shares of capital and labour in total output, respec-

tively. Thepprlces of outpput, capital and labour are denoted by p, ¢ and w, respec-
tively. Equation (4) indicates that the growth in the Hicksian efficiency parameter
(or technological change) can be measured as the difference between the growth in
aggregate output and the growth in total factor inputs (which is the weighted sum of
growth in all productive inputs).

We know from the national income identity that the total value of output

. produced in an economy, in a particular year, is either consumed, saved (invested),

or exported, i.e.

Y, = Ct+1t+(Xt—Mt) )
where Y, ¢, X .» and M, are, respectively, total value of output produced, total
consumption, total investment, exports, and imports, in year ¢. Taking first-order
difference and dividing both sides of the equation by Y, weget

AY _ AC N AX M
v = 7] + 72 + 73 - 74 RO . ae (6)
Yt— 1 Ct— 1 [t— 1 Xt— 1 Mt—'l

where A represents the first-order difference of the variable with which it appears and
%> Y20 V3. and 7, are shares of consumption, investment, exports and imports,
respectively, in total GDP in period 7—1. Equation (6) indicates that growth in GDP
over a period is the weighted sum of growth in its components. The weights are the
shares of each component.

The total value of output produced in an economy, i.e. GDP in period ¢, is
also the sum of value added in each sector, e.g. agriculture, manufacturing, etc.
Thus, the growth in GDP over a period can also be expressed as the weighted sum of
growth in each sector. The weights, in this case, are the shares of each sector in
total GDP in period r—1.
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IIIl. DATA SOURCES AND METHODOLOGY

Except those for capital stock and factor shares, all the data are obtained from
the Pakistan Economic Survey, 1985-86 [14] and are at constant prices of
1959-60. There is no official capital-stock series available for Pakistan. However, an
official investment series is available. These data were used to generate a capital-
stock series using the first-order difference equation

K, = (1_26\-@4

where

K,is capital stock in year ¢;

K —1 is capital stock in year r—1;
I ¢ is gross investment in year ¢; and
d is the depreciation rate.

Capital stocx for the starting year, viz. 1959-60, was estimated with the Harrod-
Domar formula. This further required knowledge about the overall capital-output
ratio. Estimates of both the capital-output ratio and the depreciation rate were
obtained from Khilji [8], who, by using coefficients from Khan and MacEwan
[7], generated capital-stock series for different sectors and the overall economy of
Pakistan from 1956 to 1978. The estimates of the capital-output ratio for 195960
and the depreciation rate derived from Khilji’s aggregate capital-stock series are 2.75
percent and 4 percent, respectively. ‘

There are no official data on factor shares in GDP for the overall economy.
However, the distribution of household monthly income by source, e.g. wages and
salaries, self employment, property, etc., is given in Household Income and Expendi-

ture Surveys (HIES) [13] for different years. This information was used to estimate

factor shares in GDP. As the income of the selfemployed also includes wages, the
share of wages and salaries given in the H/ESs are underestimated. Thus labour’s
share in GDP was obtained by adjusting the share of wages and salaries, assuming that
40 percent of the income of the self-employed is wages and the remaining 60 percent
is return on their capital. The share of capital in GDP is simply one minus the share
of labour. The resulting estimated shares are presented in Table 14

4The Household Income and Expenditure Surveys (HIES) avajlable,_ do not necessarily
correspond with all the years given in the Table. For the years for which HIESs are not available,
the factor shares were interpolated, using average annual growth rates.
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Table 1

Estimated Factor Shares

Years Labour Capital
1959-60 0.400 0.600
196465 0.446 1 0.554
1969-70 0.454 0.546
1974-75 0.463 0.537
1979-80 0.486 0.514

Source: Author’s estimates.

IV. SOURCES OF GROWTH
Factor Decomposition

A change due to a factor of production is composed of two parts: the gross
component, which reflects change in the quantity of the factor, and the quality
component, which, say for labour, takes account of change in education, sex compo-
sition, age composition, etc., of the labour force. Because of data constraints, it was
not possible to adjust our estimates of the factor contribution in GDP growth for the
qualitative changes. As a result, our estimates of the residual, or productivity, are

biased upwards.

The decomposition of GDP growth by the contribution of factor inputs, viz.
labour and capital, over each sub-period, is given in Table 2. Overall, the perform-
ance of GDP growth has been reasonable during the period under study. It grew at
an average rate of well over 6 percent during the Sixties and Eighties. In the Seven-
ties, however, the growth was slower but was well over 4 percent. Although this, as
noted by Naqvi and Sarmad [12], is a fairly healthy rate compared with that of the
Sixties and Eighties, the performance is relatively weak. This can partly be attribut-
ed to exogenous shocks, e.g. secession of East Pakistan and the sharp rise in oil price
during the period.

Both in absolute terms and as a percentage of GDP growth, the contribution of
labour increased consistently during the Sixties and Seventies but declined during the
Eighties. During the 197580 period, one-third of the growth in GDP was due to
labour. The increase in the contribution of capital had not been smooth. However,
as a percentage of GDP growth, it had been close to 40 percent in all but one sub-
period. The residual, which also represents aggregate productivity, accounted for
over 55 percent of the growth in GDP during the Sixties. Its share dropped to only
23 ‘percent during the 1975-80 period. However, there has been a ‘signiﬁcant
improvement since then.’

' 5866 Kemal [6] for a detailed analysis of the productivity change in the manufacturing

sector of Pakistan. ‘
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Factor Decomposition of GDP Growth
(Percentage) Table 3

Factor Decomposition of GDP Growth in Various Countries

1960—65 1965—-70 1970-75 197580 198085
Percentage Distribution of GDP Growth

GDP Growth (Factor Cost)
1960-65 1965-70 1970-75 1975-80 1980-83

5 years 38.83 3843 2348 29.79 37.73
Factor Inputs 5191 119.0 78.3 - -
Argentin Lab 743 38 . - -
Average Anmnual Growth Rate 678 672 431 535 66l : Capttal wes e e - -
Factor Inputs 1766 1609 1560 2287 2134 Residual 4809 -190 217 - -
Labour 3.08 391 6.34 994 6.84 . Factor Inputs 8744 56.25 70.00 - _
Capital 1458 1218 9.26 1293  14.50 Brazil Labour 534 2266 16.13 - -
Capital 34 .04 33.59 53.87 - -
Residual 21.17 22.34 7.88 6.92 16.39 Residual 12.56 43.75 30.00 - -
Factor Inputs 68.60 64.90 90.89 - -
Percentage Distribution of GDP Growth Chile Labour 18.06 15.77 32.32 - -
Capital .54 49. . - -
Factor Inputs 4548 4187 6644 7677  56.56 Pl 503 4913 5857
Labour 793 10.18 27.00 3337 18.13 Residual 3140 35.10 9.11 - -
Capital 37.55 31.69 39.44 43.40 3843 Factor Inputs 65.10 63.51 57.01 - _
Colombia Labour 23.50 21.93 12.92 - -
Residual 54.52 58.13 33.56 23.23 43.44 Capital 41.70 41.58 44.09 - -
Residual 34.90 36.49 4299 - -
100.00 100.00 10000 100.00 100.00
. ’ : Factor Inputs 60.6 1050 720 86.3 121.1
Source: Author’s estimates. Malaysia :Labour 196 327 136 117 134
Capital 41.0 72.3 584 74 6 107.7
The analysis of productivity will be considered in more detail later. F.irstly, Residual 394 _s0 28.0 137 211
for comparison across countries, in Table 3 we reproduce estimates of factor inputs
- T . : . . Factor Inputs 77.05 76 45 98.14 - -
and produc.tmty cc.Jntnbutlon. in GDP growth for some Latin American cout.ltnes Mexico Labour 16.44 11 2051 B B
and Malaysia, obtained by Elias [3] and McCarthy and Bumey [9], respectively. Capital 6061 64.34 1763 _ -
It is evident from the estimates that, as compared with other countries, most of Residual
which are better endowed in terms of resources, Pakistan has done reasonably well. esidua 22.95 2355 1.86 - -
Our estimates in Table 2 indicate that during the Sixties, productivity was the ' Factor Inputs 62.34 77.35 - — -
main source of growth in GDP, whereas during the Seventies and Eighties, factor Peru Labour 1848 27.95 - - -
. . . . Capital 43.86 4940 _ _ _
inputs were the major contributors. In order to explore what might have gone .
wrong, we examine average labour productivity (ALP) in different sectors. ALP.is Residual 3766 2265 - - —~
taken as value added per worker. Growth in ALP depends on the rate of technical Factor Inputs 38.36 118.86  128.57 - -
change and the growth rate of the capitallabour ratio. In Table 4, we give estimates Venezuela Labour 2329 44.29 3143 - -
of aggregate ALP, and ALP in different sectors. It is important to note that through- C“P“al 15.07 74.57 97.14 - -
out the period, ALP is the lowest in agriculture. During 1965—70 and 1980-85 Residual 61.64 ~18.85 -2857 _ _

Source: [3],19]:
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Table 4

Capital-output Ratio, Capital Labour Ratio, and Average Labour Productivity

Capital-

Capital-

Output-employment Ratio

Ouiput

Labour

Electricity

Construc-

Agriculture Manufactur-

Years

Trade Other Aggregate Ratio Ratio

Transport

and Gas
2366.67
2866.67

on

ti
3900.00

ing Mining

2.37

3116.16
3278.94
340245

163841

1737.87
196201

2386.18

3563.64
3970.00
3516.67
3036.21

1497.29
1580.87
1645.42
1659.36
1695.79
1764.71
1936.23
2027.50

897.45

1964
1965
1966
1967
1968
1969
1970
1971

231

1769.20
1876 .46
1831.76

238045
2405.59

3548.28
3082.86
2416.28
1956.60
2057.81

946.53

2.26
2.30
2.22
2.15
204
2.09

2.10

2490.87

3283.33

952.76
1008.1

3514.83
3581.18

2575.12

2336.13

3450.00
3733.33
4183.33
9128.57
14820.00

2877.01 1865.72

2247.90
2233.33
2532.39
2283.00
2549.73
2491 41

2651.43

1128.67
1182.08
1241.26
1151.98
1186.36
1180.57
1215.38
1175.72
1193.97
1190.82
1190.98
1194.29
1244.18
1260.95
1275.68

1999 41 3631.74

3470.99
3960.00
445540
310861
3351.40
3589.86
4156.16
4011.30

2339.29
2411.90

2201.11

3711.53
3720.65
3795.61
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2291.94

1938.57
2106.06
1846.03
1922.86
1935.06
2063.53

2499.89
2276.12

2254 .44
2536.56
2571.88

11142.86
11287.50

239542

1972
1973
1974
1975

203
1.94
1.93

3764 .35

2391.52

2456.30
2497.74

3777.64
3795.93

2541.04

2663.98

11866.67

2589.32
2520.60
251142
262949
2669.38

2575.11

2604.04
2556.86
2526.67

9490.00
8954.55

2385.36

95
1.99

1.
1.93

3818.17

2518.80
2417.70
2563.49
262595

2276.09
2076.00
2081.48

2292.54

1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

3860.32

4023.55

8792.31

2222.83

3885.24
3892.84
3958.84
4022.86

4229.64
4254.72

2804.63

8293.33

2324.09
2383.24
2628.24
2908.05
3300.29

191
1.84
1.80
1.77

L.

8035.29 292411

2043.96

2710.26 4341.54 2767.76

2786.27
2961.15

7655.00 3092.92

7382.61

2240.68
2290.83

289145

4486.02

328348
3454.70
3660.50
3984.30

4134 44
426267

3027.19

4604 .21

6834.62
6606.90
6815.15

2324.59
2560.48
2934.65
2949.23

75

317247
3378.51

4835.74
5089.97

3018.12
2987.65

3528.86
3768.08
4051 .40

1293.98
1178.59
1200.00

1.77

1.72

4355.72

5306.51 3496 47 4460.64

3149.56

6171.05

4114.52 -

Source: Author’s estimates.
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periods, aggregate ALP grew at an average rate of 5.3 percent and 4.8 percent, respec-
tively. The capital-labour ratio in the corresponding periods grew at an average rate
of 2.5 percent. During 1970—75 and 1975-80 periods, however, when aggregate
i ALP grew at an average rate of 2.5 percent and 1.3 percent, the growth in the capital-
i labour ratio was not more than 0.8 percent. This indicates that one possible reason
for slower productivity change during the Seventies was the slow growth in capital
per capita. This is further supported by the fact that during the 1960—85 period, the
capital-output ratio dropped from 2.75 to 1.72. This reasoning can also be true for
agriculture where, during the 1970—75 period, the average growth rate of ALP was
negative and has subsequently been less than one percent.

Demand Decomposition

The GDP growth for each sub period is decomposed into principal aggregates
of consumption, investment and trade.® Consumption and investment are further
divided into private and public components. The estimates of the contribution by
each component are given in Table 5. Consumption provided the main source of
growth in all subperiods. Excluding the first subperiod, it accounted for more than
85 percent of GDP growth. More than 80 percent of this has been from the private
sectors. Since the mid-Sixties, however, the contribution of public consumption has
been rising gradually. Except for the first sub period, i.e. 1960—65, the contribu-
tion of investment in GDP growth has never been more than 18 percent of GDP
growth. Both private and public sectors have contributed more or less equally.
Some of the contribution made by consumption and investment had been offset by
the negative effect of trade. The contribution of trade, however, was never more than
2 percent and has declined significantly since 1970—75. Within trade, the contri-
bution of both exports and imports does not show any consistent pattern.

Monl Decomposition

i Estimates for the sectoral contribution in the GDP growth are given in Table 6.
ritst, note that the role of different sectors in GDP growth has more or less remained
the same during the period under study. This is despite the fact that in GDP the

es of different sectors have changed sharply over time [ 12]. Except for the
970-75 subperiod, when public administration and defence contributed 25 per-
nt of growth in GDP, the commodity-producing sectors, viz. agriculture plus
anufacturing, had contributed more than 40 percent to the growth. Agriculture
aoed major problems in the early Seventies. Its performance in the Eighties is also
;84 that impressive, especially if we take into account the fact that investment in

= : ‘qual (6] decomposed growth in manufacturing into domestic demand, export expan-
B, port substitution. The evidence presented shows that during the Sixties, Pakistan
wus not heavily dependent on import substitution for its growth.
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this sector, in nominal terms, increased by 54 percent during the period. It is evident
from the estimates that the difference in the performance of agriculture during
different sub periods is mainly due to the strong or weak performance of the major
crops. Manufacturing contributed 23 percent of growth in GDP during the early
Sixties. Its share dropped gradually to 17 percent during the 197075 subperiod,
but since then has increased significantly. This increase is largely due to the role of
large-scale manufacturing.

Besides agriculture and manufacturing, the contribution of wholesale and
retail trade had been significant. It was around 15 percent of GDP growth in all sub-
periods. Other important sectors, in order of their significance, are public adminis-
tration plus defence, transport plus communication, and construction. In view of
sharp increases in investment in this sector during different sub periods, one might
have expected an even bigger contribution from the construction sector but it seems
that much of the gains were not captured by the domestic sector.

V. CONCLUSIONS

In this paper we have analysed the sources of economic growth in Pakistan
during the period from 195960 to 198485. The GDP growth is decomposed
according to the contributions made by factors of production, components and
sectors. The main finding is that during the Sixties productivity was the main source
of GDP growth. During the Seventies and Eighties, however, factor inputs were the
major contributors. This shift is partly due toa slower increase in capital per capita
and decline in capital-output ratio. This is further supported-by the evidence that
the contribution of investment in GDP growth is small. On the demand side, con-
sumption has been the major source of growth in GDP. The sectoral decomposition
of GDP growth indicates that the commodity-producing sector has accounted for
more than 40 percent of the growth in GDP. The major crops are the main source of
the varying contribution of agriculture. In the case of manufacturing, large-scale
sector’s output accounts for more than 60 percent of the contribution.
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Comments on
“Sources of Pakistan’s Economic Growth”

Any empirical work, undertaken to identify the sources of economic growth
for Pakistan’s economy, is hampered by an acute paucity of reliable statistical data.
Dr Burney’s paper should, therefore, be examined in this perspective.

I would have no serious reservations about the theoretical underpinnings: It
is a standard formulation for an aggregate production function with two factors of
production — capital and labour. A time variable allows the function to shift para-
metrically over time, which signifies a constant-returns-to-scale production function
with neutral (¢ lz Hicks) technological change. Equation (3), thus, measures the
growth of “real output” as the sum of growth of the ‘Hicksian efficiency parameter
f.i/A * plus the weighted sum of growth in output elasticities of capital and labour™’.

In the case of Pakistan, one would seriously question the assumption of “‘com-
petitive equilibrium” and consequently the equality between the output elasticities
of Equation (3) and their corresponding income shares as stipulated in Equation (4).
For the period in question, any observer of the economic scene in Pakistan would
rather point to the monopolistic/quasi monopolistic market conditions of the econ-
omy. Viewed thus, the estimation of a’s and §’s is clearly suspect and does not
follow the marginal productivity criteria for the determination of factor shares.
Furthermore, there is still a very large “‘residual” left to be explained.

It is not quite clear whether the author is trying to measure total factor pro-
ductivity, multifactor productivity or technological change (as measured by changing
techniques of production). For example, it is not clear whether the author is deter-
mining gross output prices, net output prices, or prices of particular capital goods. It
is also confusing to ascertain whether the total wage rate of the economy has been
measured or not.

I think there is an error in the formulation when it is said that the total value
of output equals the GDP. The latter is the difference between the total gross out-
puts and the total intermediate inputs.

The following specific comments are offered with a view to overcoming some
of the shortcomings of the paper:

Capital Stock Series: Since there exist no such data, they have to be esti-
mated. The author uses some depreciation rates but he does not discuss what depre-
ciation procedures have been employed — i.e. whether the straightline depreciation
rate or the Perpetual Inventory Method is used.

Comments 589

Gross Investment: Is it total investment or does it refer to both private and
public investments separately? Each component has its own peculiarities and the
rates at which each would be depreciated would certainly differ.

Intercountry Comparison: Comparison of the results obtained for Pakistan’s
economy with corresponding results for other countries is unwarranted unless the
countries in question follow the same path of economic growth or, at least, depict
similar characteristics. No such explanation about the countries compared has been
provided.

Table 4: Some explanation as to what is the source of employment data, with
all its sectoral disaggregation, is required.

Given the lack of statistical information, I would suggest that the sources of
structural change for Pakistan’s economy be best studied within an input-output
framework. Two such tables are available for Pakistan’s economy. A given level of
final demand can be assumed to be produced by two (given) technologies and the
sources of change in the gross output levels be quite easily decomposed.

Input-Output Division,
Statistics Canada,
Ottawa, Canada

Aftab A. Syed
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