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ABSTRHACT

Cognisant of the importance of fotal factor productivity growth in the process
of industriafisation, examining its frend and extent In the Ethiopian
manufacturing sector is essential. To this end, this faper employs different
statisfical and econometric models. Three main findings emearged from this
exercise. Firstly, the Ethiopian manufaciuring sector as & whole registensd
negative lotal factor productivity growth. Secandly, however. there were sub-
sector differences. sectors that are light and had long production exparence
mcorded positive fofal factor productivity growth, while others did not
Finally, the private sector, in genersl appeared to be more efficient in
resource use than the public ones. These results have relevant implications
for industrialisation in Ethiopia.  Not anly should firms build the necessany
technological and managenal capabilities, but should also ntro®uce the
necessary mechanisms for adapting, assimilating and modifying them with
tecal condifions. In paralfel, the govemmeni should create the nNacessany
conducive environment by putting in place the appropiafe, tncentive
structure and instifutions.

1. INTRODUCTION

In Ethiopia, resourcas available for industral growth are scarce and the prevailing
economic conditions (saving rate, purchasing power, debt service ratio, investment
confidence) suggest that accumulation of resources will not take place at a massive
scale in the short to the medium terms, IF there should be any industnal growth, it will
come from more intensive use of resources (through increasing productivity) iogether
with capital accumulation. However, efficiency in resource use would be attained anly
if efforts are made to attain some growth of total factor productivity, which inchudes the
acquisition of technological capability and technical change (which come through
accumulation of experience and learning by doing).

* The author s a Programme Officar at the Italian Ce-operation in Addis Ababa. The final version of thiz
article was submitted in August 2000,
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In this regard, growth of total factor productivity is a decisive determinant of industrial
growth (Solow 1957, Massell 1960). Solow (1957.318) showed that aboul one-gighth
of the total increase in outpul (per man-hour) was traceabie to increased capital per
man-hour, while the remaining seven-eighth was attributed to total factor productivity
growth Massell's (1960,186) work Iindicated that roughly 20 per cent of the increase
in output per man-hour was attributable to technical advance. Other estimates by
Brown, Intriligator, Kendrick and Kennedy for the US economy and Aukrust for
Norway (see Intriligator 1978) reflected the fact that growth of tetal factor productivity
significantly contributes to improvements in resource ulilisation.

On the Ethicpian manufacturing sector, such empirical works are scant,  Maost works
are descriptive, An attempt was made, however, by the World Bank (1989) to
measure the efficiency of the Ethiopian public manufacturing industries.  The
methodology was domestic resource cost (DRC) A survey made on 36 firms amved
at a DRC of 0.82, which, according to Eshetu, was more sanguine about the
economic efficiency of Ethiopian public manufacturing enterprises (Eshetu 1992:2)
Alemu (1992) measured efficiency by using financial rate of return and DR (the DRC
is based on the work: of the World Bank in 1985 and 1989). He then concluded that
firstly. public manufacturing industries are in general profitable; secondly, more than
half are allocatively efficient. But, measuring the extent of allocative efficiency is not a
substitute for measunng total factor productivity growth, since the latteg focuses more
on the extent of technological capability acquisition in order to catch up with the warid
frontier. This paper 15 an attempt to build on this line of argument and has the
following specific objectives:

aj substantiating the link between growth of total factor productivity and
industrialisation, _
o3} assess the extent of growth of total factor preductivity in the manufacturing
sector,

ch testing whether there Is sectorfownership differences in rate of growth of total
factor productivity; and _ _

d) identifying those factors that cause variations for differences in TFP

2. INDUSTRIALISATION AND TOTAL FACTOR
PRODUCTIVITY: EMPIRICAL EVIDENCE

2.1. Industrialisation as a Learnt Process
Iridustrialisation is an evolutionary process that signifies the transition from a primitive,

low productivity, low-income economy to one that is dynamiec, sustained and
diversified {Chenery et al, 1888) Such a structural shift of an economy s the
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cumulative result of piecemeal efforts of using ideas and eventusily transcend to
producing deas,

Industrialisation as & learnt process can be visualised both histoncally and
rechnologically. Histoncally, as late as 1750's, only one country was on the way
towards & successful industrial revolution-England. Since then, the ndusinial
revolution spread across the world: first towards Northern and Western Europe and
MNorthern America, subsequently it moved towards Japan, Southern and Eastern
Eurcpe, and parts of Latin America and Oceania (Easterlin 1981), Thus, If couniriss in
ihe Soulh entered inta the phase of industrial revolution at an increasing number with
different paces and patterns, then industrialisation |5 2 leamnt process in which the
lalecomar  accumulates knowledoe on the successes and  faillures of thes
credecessors. Technologically, the process of acquiring technological capability is the
process of industrial development and the costs of achieving international
competitiveriess are the costs of acquiring technological capability (Pack and
Viestphal 1886) The capacity to operate, assimilate, adapt and modify processes
determines industnal deveiopment. Stewart [1284.833) argued that any successfui
ndustrial expansion is asscociated with some lecal technological activity since
adapiation to local conditions is part of the precess of successtul industnal activity

2.2, Linkages Between Iindustrialisation and Total Facior
Productivity: Empirical Evidence %

Empincal ewdances justify the strong Iimkage between industnalisation and growth of
liotzl factor productivity  The first source of such evidence s the prevalence of han
rate ot total factor productivity grewth in indusinaksed econcmes. From the wark of
Lnenaery, it s found that -an average. rate of total factor preductivity growth (TFPG) In
inaustraksed countnes is much higher than that of developing countres 1| was found
e 2070 i the tormer and 2% in the latter [Chenery &t 2l 1886:20-22). Table 1
indicates the extent to which rate of TFPG varies across countrigs, spesifically how
significanl the differente is between developed and developing economies  In
wichtion. not only the growth rate but also the contribution of TFP to the aggregate
sconamic grawth s higher for indusiriatised economies than for devsicping
stonomies The same sludy reveals that developed economies are characterises by
litte growth of lsbour inputs (1 1%), moderate growth of capital (5.2%) and output
B 4% and a relatively farge contribution of TFP to aggregate growth {(50%) The
developing econormies In contrast, have high growth of labour inputs (3 3%), a higher
total factor growth {4.3%) and a relatively small contribution of TFP to aggregate
growth (30%). This implies that. at least as the stylised facts indicate, achieving higher
growth of total factor productivity leads to higher stage of industrialisation
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Table 1, TFPG In Different Countries in Per Cant

| Industrialised Countries Devalaping Countries i

! Cansda (1947-60) %50 Argenting (1950-50) 1.05
France 1 1950-60) 280 Chite {1950-60) 0.B5
Gemany {1850-60) 380 Ecuadar (18950-62) Z2.18
Calumbia [ 1850-60; D.95 Greece (1951-65) 239

[ Tialy {1552-60) 380 | India (1950-60) 018

|l Japan {1950-73} 4,50 Peru (1950-60) 070
Holland {1951-60) 2:30 Mexico (1950-60) 1.60
Norway (1853.65) 290

Source: Chenery et al. Indusirialisation and growth. A comparative study, 19862022,

Table 2. TFPG and its Share to Growth in Developing Countries

Country Period TFRPG Share to Growth
{1950-50) D.85 243
Chile
i (1860-74) 1.2 27.3
{1950-50) 085 20.7
Columbia
(1950-74) 2.1 ks
- |
{1955-560) 2 474
Korea
{1960-73) 4.1 423
{1950-60) 1.6 28.3
Mexico
{1960-74) 21 ivs
(1950-50) 0.7 156
Feru
' (1260-70) 15 783

Saurce: Chenery et al | _dustriaisation and Growth: A comparative Study, 1986 20-22

The second evidence for this linkage is the nse of rate of TFPG. on averags. in
developing economies with time as their level of industrialisation rises to higher levels,
Cases in point are those for Chile, Columbia, Korea, Mexico and Peru, as observed in
Table 2 Forinstance, the rate of TFPG in Korea was 2.10% for the periocd 1950-60,
but grew to 4.10% for 1960-1974 when the Korean economy was considered as one
of the newly industrialising economies. Thus, the rate of TFPG attained reflects where
the level of industnalisation of an economy is
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3. MEASURING THE SIZE AND TREND OF
TOTAL FACTOR PRODUCTIVITY

3.1. Models

In this paper, statistical and econometric models are applied to calculate the rate of
growth of total factor productivity, However, no model is selected a priort. This
enables us to choose the one that characterises the production process. The
alternative models are the following;

1) Compute total factor praductivity (TFP) using the expression:

o
al. +hK

(1]

Where Q is output, L is labour input, K is capital input, A is TFP, and a and b are
output elasticities with respect to labour and capital, respectively. Then calculate the
rate of growth of TFP. This was how Kendrick (1961) estimated total factor
productivity growth for the US manufacturing industries for the period 1898-1853.

L |

2) Solow's Geometric |ndex:

Ad AL Al AR
— g _fm gl e e [2]
£ B LK

Ar index of total factor productivity growth for each year can be derived from Equation
[2] a=

Ay
A1)

At +1)= At} I+ / (31

& senes of A can be'then constructed selting A, = 1 The rate of growth of total factor
productivity (m) can then be arrived at from the expression A= A1 +my. The path-
breaking work of Salow (1957} for the norn-agnoultural sector of the USA, Massells
{1880} work for the manufacturing seciar of the USA, Mabro & Ragwan's (1978)
atternpt for the manufacturing sector of Egypt ana Krueger and Tuncer's (1980) work
for the Turkish manufacturing sector followed this approzch,
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Two variants of Solow's geometric index have also been applied. First, there is
Kendrick's anthmetic measure (Mabro et al., 1976:177), which takes the form;

Az _ 0./t 4]
A T LZ __h ﬁk:
Ly K
and second we have, the expression ulilised by Kazashi et al. (1883:4)
Gl = afGO - GL) + bIG0 - GK) 5]

I'me shortcomings of these measures are ther restnclive: assumptions of constant
returns to scale, neutrality of technical change, and perfect competition in both output
and factor markeis.

3) Economelric appreaches: The most common technique utilised in thig regard is to
sstimate a linear transfermation of Cobb-Douglas production function:

InQ = fud, +mt+ dalnl vBLaK +¢fInK=-1nl f+u 18]

Assuming a ingary homogenous Cobb-Douglas production function. equation 6 can
e wrilien as:

b

" % 1=
i = L A e R o — 7]
E L

Where m measures the proportionate growth of tolal factor productivity and the
constant term measures the initial efficiency parameter. Eguation (7) Increases the
accuracy of the estimate since multicolinearity between L and K Is minimised, theugh
the assumption of comstant returns to-scale still helds  But. by adding {Ln L} to the
right side of equation (7). returns to scale can be retained since the coefficient of L
captures returns to scale, The CES production function specification of Equation [8]



Ethiopian Journal of Economics, Volume VII, No. 1, April 1998

relaxes some of the assumptions imposed by the Cobb-Douglas specification. Arrow
=t al {1961) used this approach on the US economy. Since direct estimation by COLS
is problematic, linear transformation is adopted in this paper

LnO= [pd,+mt+alnl +blnK +¢flnK-Lnl j i 18]
Where
. . - Jefu+h) _
L) y=antilog A;, 2} 5= 3 p=L’i; dv=ath
a+h ah

To relax the assumptions imposed by the CES, and in case such a specification does
not characterise the production process, a translog production function is also
eslimated.

3.2. Data

In this paper, the peried under consideration in this study is 1976-1885 This 15 a
swenty-year data set The paper considers the manufacturing sector % the three digits
1210 classification. As-a result, there are 18 manufacturing sub-sectors in the public
manufacturing industries and 15 in the private manufacturing industres since therg
are sub-sectors where the private sector is not involved.

Dutput s measured by value-added at factor cost  Wage is used as a measzure of
iatiour Input because it is the simplest means available to make labour homogenous
Met fixed asset represents capital input. Spurce of data is "the Results of Surveys of
Manufacturing and Electricity Industries” published by CSA,

3.3, Aesults and Inferences

Assuming different factor elasticities of sutput, Equation [1] is applied on the Ethiopian
manufacturing sector for the period 1976-1855 With the sirirgent assumptions of
constant returns to scale, neutrality of technical change, perfect competition, facinl
stasucty of output is identical to factar shares. Four afternatives' arithmetic and
geomatnc mean. and the initial and current factor shares are tsed' The growth rate
of TFP 15 computed using different formulae’ The results are reported in Table 3 and
Tabla 4
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The inferences made fram the results of the estimate are the following:

a) TFP calculated using Equation [1] revealed a non-increasing trend for the whaole
pencd (see Table 3). This holds regardless of types of factor shares considered  The
ratz of course, vanes depending on the formula used. Despite the general stagnation
exhitited for the penod under study, there were periods in which TFP showed an
nereasing trend (tor example, 1976-1880) This fluctuation of TFPG went with Ihe
seenomic-and politcal environment of the time. The base year of the penod under
study - 1976 - was a time of political upheaval, endogenizing management of
erarprises (Rat were nationalised was initiated around this peried. Ethiopians took
wet the managenal and ather key positions praviously held by experienced managars
ard fargigners and these out the manufacturing sectar, and hence TFP, in crisis. 1t
ik time for the ‘new’ Ethiopian managers to gain the lost skilis (at least up to 1980)
Gairing lost skills back combined with the "preduction campaign” put TFP at its climax
1880 This indicates some sort of learning, In a sense that Ethicpians managed {c
run the natioralised industries The majorty of ecanamic Units ceased operation in
1992 |ntense shartages of foreign exchange and hence shortage of raw matenial
were encountered. This resulted in a decline in TFP further, the lowest that had ever
reached n the period under study

o) Technology index, assuming A.p.=A; and using different assumptiops for factor
share reached about 1.6 Growth rate of total factor productivity (TFPL) exhibited
cositive growth rate (see Table 8) This, however, does not imply that growth of iotal
factar productvity in the whole perod nad a positive trend. Moreover, toth the
tecnirglogy index and the rate of growth of total facter productivity assumec a different
trend when the 1991-19%3 was omitted For instance, if the years 1981-1982 were
excluded technology index in 1985 would be 1.0651 and if 1981-1993 5 excluded
the technology index becomes 06919, At best this indicates no growth of total facter
proguctivity However, there were perieds when no less than 10% growth rates were
registered. For instance, growin of tofal factor productivity was increasing by 11.82
per o=at fer the perod 1976-1880

Econometric estimales preauced guite puzzling results;, some coeffigients are
rennally meaningless snd others are statistically insignificant. The Cobb-Dougias
-del gives the initial efficency parameter a8 number almost close 1o zero, implying
Ihe whole expression’ 1s almost zero Modal (7) gives a negalive coefficient for b
implying that labour productivity is negalively affected by capital intensity, which s
Meoretcally meaningtess  The CES Maodel, as well, gives a negative capital-share
woich s upjustifiable  Generally, econometric estimates obtained from the above
producion functiens’ do not satisfy a prion expectations  Heterogenelty of aggregate
nata and small sample size (only 20 observations) might be the cause for such
inconsstent oulicomes

10
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The economelric models are re-estimated using panel datz, The data is dis-
aggregated by sub-sectors and this procedure enlarges the sample size. There are 19
sub-sectars, each with a 20-year data set. Enlarging the sample size has one clear
advantage. it increases the degrees of freedom and reduces the impact of collinearity
(Hsiao 1986:2). The results of this exercise are summarised in Table 8. Panel data
set changes the natures of all the parameters.
meaningful and statistically significant. Uniike the previous result, the coefficient for T
Iz not different from zerg, and the situation does not change after adjusting for
heteroscedasticity using White's procedure. The results show that there has not been
growth of total factor productivity in the Ethiopian manufacturing sector.

Coefficients are theoretically

Table 8. Econometric Estimates of Different Models

Madels | Caosfficients { T-ratio
Madel &
- Conetant 1.3773 4 2085
=T -0 0071 -0.a1940
-LmL D.AZETS 14 D278
Lk 011537 #5145
F-ratic 21335
Re E2.92
w 1.1168
Maodel 7
- Constant 0.5248 88371
X 001098 1.5055 W
-Ln kL 011842 25728
F-ratic 4 545
R 183
ow 1,7185
Model 8
- Constant 1.438 4389
=T -0 036 1444
LNk 0 Za385 7 5837
-LnlL D.697T G114
Lo -2 T 1 5251
Fralio R
[ B3.05
oW 1 1388
[ Transiog
- Constant =3 (R24 | -1 0768
T T onas [ne=a
[ -G 32T | 0074
—Ln K 16104 ERE]
Tin L2 00423 0753 —
-in K< 0 GEAE 2178
-4 KL 9014 o1
F-raha | T2:34
Re B33
(w7 11227

Source: Own computation

11
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In a nutshell, two pictures emerge from the results in the manufacturing sector of
Ethiopla for the period 1976-1945: stagnation and periodic variation, The TFPG is
negative ar zero. This result should, however, be seen critically, at least, with respect
to learning There were periods where TFP growth rate was substantial
Withstanding the tremendous disruption caused by the 1573 revolution and
withdrawal of skills, generating a 10% rate of TFPG for the period 1976-1980 reflected
acquisition of knowledge. But this was mainly due to attainment of existing capacity,
which did not continue.

4. SECTORAL AND OWNERSHIP DIFFERENCES IN
TOTAL FACTOR PRODUCTIVITY GROWTH

[L]earning doas not accur in all firms.,.. Technical effort need not proceed in the
same direction, even in firms within the same market " (Hebret-Copley 1880;1457-
1460) Trus chapter attempts to exarmine e validity of this statement.

4.1. Sector Variation

To verify existence of sector differences, Equations [1] and [6] are employed. The
TFEP, using Equation [1], is estimated for each sub-sector. The results for selected
vears are provided in Table 9*% which shows sizeable differences in the productive
content of inputs among sub-sectors. For instance, a 29-fold difference was abserved
In 1876 between tanneries and paper sub-sectors, The same was true in 1885
between tobacco and rubber sub-sectors, the TFP for tobacco was B3-fold that of
rubber. These facts reveal the prevalence of differences in total productivity across
sectors

Mare imporiant 15 the rate of growth of total factor productivity registered between the
period 1976-1995 which reveals the extent of learning or unlearning. A trend funcrion
1= fitted using ttme as a regressor to dentify such processes. Because some of the
causes for excesswe fluctuations in TFP were political that impeded full capacity
utilisation, the model = estimated using time dummy varables for 1891, 1952 and
1003 to capiure these political factors  The results are summarised in Table 10,

LMoreover, an econometric model of Cobb-Douglas preduction function (Equation B)
was run using OLS in order to directly observe the rate of growth of total factor
productivity for each sub-sector. But none of the coefficients of the model are
significantly differant from zero or thearetically justifiable

A preferable and probably mare reliable approach to show that sub-sector variation

nrevaills in the data set 15 to use the methods of panel data analysis, In a panel data
sel sething. Eguation § assumes that rate of growth of total factor productivity {m) is

12
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identical across sub-sectors over the period under study, i.e., m, = m; = m = m where
m, reprasents rate of growth of total factor productivity of I's sub-sector. Time here
assumes an identical pattern for each sub-sector and serves only as a vanable whose
coefficient is interpreted as a measure of autonomous growth. However, m, differs
across sub-sectors, since their respective internal and external environments (or
strengths and potentials) differ, Testing the null hypothesis that m, = m in all I's against
tha alternative hypothesis that m, is not equal to m will prove the case

Tehte 8: Total Factor Productivity by Sub-Sector at Oifferent Penods

|_Sub sectors YEars
) 1976 1880 1883 14992 | 1955
F ol 0 7ESH 5534 LR EGIE 20084 |
Beverages 14724 142214 14417 06744 1.6171
Tobacca 18515 3.8651 78517 14328 12,0447
Textiles 1.7383 2.5819 08042 0 2846 06081
| Wearing app 140485 1.2082 17781 07800 12407
Tannerias 31516 1.077 20339 0.3153 2. 7487
Foobwear TETED 4 1E0R 11214 1.2642 1 3434
| Wiod bAT40 1 6783 | B&7S 0. 8841 38255
o Furmnihgre 1.3081 1 HAGE 18518 1.7675 { 28711
{ Papar i 1065 ___nasod 2.5405 050580 17073
| Primting 1.8587 248580 320468 28782 1.8768
| Shemwcals 1 n2rg 11910 1.0788 11796 2.3560
| Cthescram 2 7188 21766 3.G787 17541 18833
\_Rubbsar 105321 14270 20154 01572 02055
| Plastic 0. 54B9 10421 20804 27045 2.0227
Glass 0 5568 0.8096 0.0084 02024 W 00100
Hon-meta| 04885 13228 o 1808 2871 07851
iren andg sieel 17162 3.0263 33213 07846 B 1340
Fabncaled {5588 17484 221593 D.0aro 05354
Taolal 1 Q38 18916 1 444 (1 AEAS 1 D678
Source: Chwrr computation
Tabie 10, TFPG by Sub-Sector for 19681967 In 3%
| Sub seciors Trend fupction
Without dummy With durmmy
Frod Mo trend Mo trend”
Bivaranes -3 TG -3.09
Tohacco B.20 BT
Toadiles -4 05 -F.51
Widizaning app Mo trend No rend
|| Tannenes 5.06 a1
| Foobwear -5A3 542
Wiood Mo frend Mo trend
Curmiture <1, 158 ] &
i_Paper 757 1134
Brinting Na trend Ma frend
Chemicals N dresnd N frend
Ciiber chem Mo irgnd Na rend
Risbber 18 A.73
Plastic 5.09 5.26
| Giass Mo trend Mo trend
Nonmetad No trend N frend
| lran andg sheed Nao trend Na frend
| Fabdcatod metal 11LE ki
415 .3 BB

e
No lrend means thal the coslficient of T is either stabshoiily msigrafcant or the geeral| maded 5 unfit
Source: Cwn computstian

13
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T do so time has to assume two purposes - first, as a sector specific dummy and
second, 28 & variable whose coefficient measures autonomous growth.  This will give
us 14 sector specific dummies whose values range from | for 1876 to 20 for 1945 and
0 otherwise. This, in turn, gives us the following equation

LaY = Lady+ Em T, talnl.+ BaK +u (9]

Wheare m, represents sector specific rate of growth of total factor productivity (Hicks
redtral ype) and T, represents sector specific dummy vanable whose value ranges
from 1 to 20 to that particular sector and O otherwise.

Fitting Eguatian [89] and checking the significance of the coefficient for the variables T,
and the general fitness of the model is one way of verfying the existence of growth of
total factor productivity variation across sub-sectors. This is done using tima specific
dummies for 1583, 1984 and 1985 and without, and the result, adjusted for
heleroscadasticity (using White's procedure), is reported in Table 11 The regression
with time specific dummies did not prove itself better than without and hence is not
reported here

Tahie 11, Econamelric Estimates of Equation 8

l

| Regressor Coafficients T-ralio | &
fiUnl 349 1307
Tk 0 1762 754
Lo AR ] .61
T 02 147
2 o202 14
T3 R EET
T4 07 RG 213
s 0035 A7
T 01689 =111
7 -0.0a51 e
S EIELEd H.0a
To L OIED Fm
[[(TE ITEEE R i
i Tt Qoper _1rJ_'-_
[Tz -2 nd2
Tia 0076 LT
rd 0,035 306
Tt5 (LR 176
b - G848 196
17 0058 104
T NAGE G ad
15 0 o4E3 214 L
| F-rata 5761 i
=7 78 Ay |
oo 16673 ]

Source: Own computation,

14
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The econcmetric estimate of Equation (9] shows that the model is generally fit
Besides, the majorty of the coefficients for T are staustically significant at 10%
significance level, But the sizes and signs are not identical.  This indicates that the

rate of growth of total factor productivity is significantly different across sub-sectars

Formally, the F-test is used to test such hypotheses. In this instance, Equation EINE
unrestricted while the eguation without dummy is restricted since it implies that my =
m, =m =m.  The calculated F-ratio” in this is case becomes 944, which is by far
higher than the theoretical Fratio at 1 per cent level (at 18 and 356 degrees of
freedom). Hence. we reject the null hypothesis, which states that the m's are identical
across sectors.

Hence, a difference in rate of growth of total factor productivity across sub-sectors is
strong. Some sectors registered positive rate of growth of total factor productivity and
others registered a decline aver the period under study.

4.2, wnership Matlers

‘While it may be true in theory that a properly managed public enterprise can be as
procuctive and efficient as a private ane, the reality is that politics, usyally of a virulent
nature, intrudes” (Summers 1892:8). Specially, "centralised decision making, lack of
orofit motive, and absence of competition, which typifies govemment operstions,
make government production always less efficient than private sector preduction”
(Diamond 1990:34) To what extent are these statements valid in the Ethiopian
context?

T test the existence of ownership differences, TFP and its growth rate are calcuiated
as above for the public and private sector separately The ratio of TFP of public sector
to that of private for selected years is reported in Table 12

Though the table does not reveal consistent patterns, on the average, the TFP in the
orivate sectar is higher than that of the public sector {since the gzometric average of
the ratie of TFP In the public sector to that of the private for the period 1976-1995 was
0 88). This implies then that the combined Inputs in the private sector are more
productive than that in the public. OF course, there were sub-sector and temporal
variations. While in the late 1970's the public sector was more productive than the
private, it was not so In the late 70's and 80's. The public sector was highly affected
negalively during 1981 and 1992 In terms of sectors, public sector weanng apparel,
tanneries and footwear, wood and furniture and the plastic manufacturing industries
were more productive than the private ones. Recently, especially in 1285, the
situation seems to have changed; it was only for 4 sub-sectors (textile, rubber, non-
metallic mineral products and fabricated metal) that the private sector TFP is better
than that of public.

v

15
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Table 12. Ratio of Publlie TFP to Private TFP by Sector

T Average H
Sub-sectors 1976 1980 1987 1992 1445 1876-1995

[ Food 843% | 134.0% T7.4% 75.6% 183,.4% 89.9% i

Beverages | B60% | 524% 76.3% 335% | 1518.5% 85.1%

[ Textie 738% | 202.9% B3 1% 28.9% BZ 1% B7.6%

| Wearing app 1186% | 118.8% | 1372% 552 3% 491,7% 212.2%

[Tanneres B71.2% | 77 4% 756 4% 370 1% 752 2% 183 2%

[Fectwaar 1166% | 230.2% B7 1% 111 6% 291.9% 135 2%

"Wooo BE3% | T92% 118.7% 114 6% 340.3% 124 6%

Furniure 115 8% | 2123% | 145 6% 98.5% 785 6% B4 8%
Paper 52:2% 558.5% 92.7% 47.9% B850 1% 141,0%

TFrinting 216.6% | 2409% 231 0% 330.6% 231 8% 231.5%
Dther-chem 17B 8% | 147.9% | 150.7% 141.9% 258 2% 1BA.55%
Rubber 134% | 268% BB 3% 82% 25.3% 9 9%
Flastic 128.9% 154 7% 217 6% 186.8% 1126.0% 334.0%
Man-matal G0.8% 131.6% 12 4% 15:5% 53.1% 33.5%

" Fabric Metal S0.2% | 229.2% | 2012% 0.0% 286% ¢ 27
Totat BO T4 1421% 87 9% 43.4% 96.0% 83.0%

Source: Own compuiation

Regarding the rate of growth of total factor productivity (measured by semi-log time
trend), the difference between private and public (as can be seen in Table 13)
becomes clearer than the picture discussed. While the public sector registered a
decling af 4 35% per annum, the private seclor assumes no progress of regress, its
coefficient (-0.31%) is not significantly different from zero. Such ownership differences
are pbserved across sub-sectors, in most cases, the private sector registenng better
performance. But the difference did not produce a systematic pattern, in a sense that
the private sector did not produce consistently better results in all sub-sectors,  For
nstance, while growth of total factor productivity is positive in the public tanneries and
leather-finishing sector, the private sector produces rather no frend.

An econometric estimate of Equation (3) for each group (public and private) supparts
the above result—a good record of the private sector with respect io rate of growth of
tatal factor productivity (see Table 14). Rate of decline in the public sector (-17.94%)
s by far higher than that of the private sector (-1 6%)
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Table 13. GTFP by Ownership and Sub-Sectors

Sub-sectors Public Private
Food 0.0070583 0.0010854°
Beverages -0 040628 -0.079167

| Textie .0, 0044584 0040168
Vieanng app 0.03s42” -0.08748
Tanneries 0 D&To4B 0.048797
Eaahwear -0 039488 -1 08EB1T
Wiod 0.023546 -0.0060548"
Furpilure -0.000507 0008423

| Paner 0804585 D.0te012

[ Printing COBSTTZ 0.0073772
Cther-chemicals o n0Z0TaE -0.015624"

[ Runber -0 10088 -0.10069

Flasto 0.058404 0 0015587
Mon-metal mneral 0051458 040705
Fabricated mefal -0,11655 nosege |
Total 0043500 00031156 ||

- Statistically insignificant even al 10% significance level,
Source: Own computation

Table 14, Estimates of Cobb-Douglas function and Equation 3 &

[ Regressor ] Coefficients | T-ratio |
Public sector enterprises
Lnl 25893 86242
Lnk 0.59312 22127
| Con 285111 -4 BE1E
T -1.17944 -5.4348
F-fathin 44 55
R ar.3 |
fl— Private sector enterprises
Lnl 12317 58405
Lk 1.35822 E.ABTT
Coan | 52004 =3.433
T | -0.0159483 - AB3T
Foratia THZ ]
AN g2.4
v 1 S
| Equation [3]-All enterprises
Llnk [ 1.0742 [ 11 086
| Lk 0.2624 313284
Con -¢ 754 -5 7713
T, -0.08 N -7 0056
T -0.008 -1:-5709
F-ratio E90.12
| R oo ge
o | v hdad

Source; Own computabian
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To venfy ownership differences in the rate of growth of total factor productivity, panel
data set and F-test are applied. Equation [9] is estmated by aftaching ownership
specific dummy variables that handle both ownership effects and autonemous growth
The result, adjusted for autocorrelation, is provided in Table 14.

The ceefficent of T, represents the rate of growth of total factor productivity of the
public sector while T, is that of the private sector. The result again implies that the
decine |s not identical in both groups (higher in the public sector, which is 6% per
annum)  The coefficient for T, is not statistically significant even at 10% level while
that of T, 1s “ignificant. F-ratio (the test for the hypaothesis that rate of growth of total
factor productivity Is identical in both groups) is 28:9. which rejects the null hypothesis.
This confirms that ownersnip influences the rate of growth of total factor productivity
registared in the Ethiopian manufactunng sector

4.3, Causes for Variation

Lifference in the rate of growth of total factor productivity across sub-sectors has
begn cemonsiraled  Rate of growth of total factor productivity varies among sub-
seclors, between ownership and acress lime n the Ethieplan manufacturing sectar
The causes of this difference are examined in what follows
L]

intwtively, sub-sectors are nol supposed to have ldentical strengths, weaknesses
oppartunities and threats since the technology, market, extent of import intensity, rate
af pretecton, industrial structure {extent of concentration), incentive structure and
accumulated sxparience hey face are diferent As a result, the productive content of
miputs will differ acress time, among sub-sectors and between ownership. How much
oo these variables explain the cutcomes of the Ethiopian manufacturing sector, is a
pertinent auestion  To shed some light on factors that causes differences, a modei s
formulated that specifies TFP as a function of thesa variables as follows

e = Bt an b T K ¥ e S Pae My T aaW, Faif T an D Yo, 110

YWhere A is the TFP. g Is the capital-labour ratic, L s the ratio of payment to
produchon workers o non-production workers, K is the ratio of machinery and
equipment to bullding and infrastructure, S Is the ratio of number of enterpnzas with
less than 50 employees (chosen arbitrarily) to the total in that particular sector. M i
the ratic of imported raw materials to total raw material consumed. W is the average
wage per annum, | is the average incentive payments per annum and D is a durmmy
variable for hight and heavy industries.

Capital-labour ratio is included as a variable lo represent production techniques,
whnich has a strong correlation with level of technology A madern production
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technigue generally appears to be more productive and capital intensive. Hence, high
K/L is associated with high TFP.

The ratio of equipment and machinery to building and other infrastructure is used as 2
varable to reflect the "intensity of technology” since change in the level of technology
does not take place without being reflected in the change in the above ratio. It is
assumed that the higher this ratio, the higher will be the "intensity of technalogy” and
hence a higher factor productivity

Size structure could be an important variable influencing TFP The premise here is
that large firms enjoy economies of scale whereas small-scale firms do not A sub-
sector with high composition of large enterprises might record a higher TFP. In this
paper. the number of permanent workers each enterprise employs classifies its size.

Import intensity 15 an influgntial variable determining the size and rate of TFPG. A firm
with high import intensity, because it cannot procure as much as it needs due to
foreign exchange constraint, might frequently run below capacity, which as a result
undermines wvalug-added and thereby TFF. Import intensity, in this paper, is
calculated using a simple ratio of imported raw materals to total raw materials
eonsurred

A faveurable incentive structure influences the productive coptent of labour given its
oroduction technique; it pressures on each labour input to put a® much effort as
possible, thereby pushing the production frontier upwards. In this paper. average
annual wags and average annual commission, bonuses, allowances, food and lodging
are variabies 1o caplure the incentive mechanisms; high averages are supposed to
igad to high TFP

Experience in production could be important in influencing TFP.  Learning will be
migher in these actviies which started earher and whose technology i1s not complex.
In this regard, Ethiopian industries are frequently claimed to be predaminantly import-
substitute. consumer type and light industries. And most of them were established in
1850's and B0's, Thus, because of the learning and spillover effects. these sectors
right register high TFP. Thus, a dummy variable iz included to differentiate these
sectors) only chemicals, nen-mineral product and metal sectors, mostly & rocont
phenomanan in the cantext of the Ethiopian manufacturing industries, are considered
as heavy industiries {which imply thal these are |less expernenced in praoduction)

The model 1s estimated using a pooled data set from 12 sub-sectors =ach having 17-
year observations, All the above variables are included as explanatory variables to
dentify the influential variabies that cause sub-sector differences In the productive
content of combined factor inputs®  The data set suffered problems of serious serial
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correfation (fifth order) and it is corrected using the Cochrane-Creutt iterative method,

The result is summarised in Table 15,

According to the result, the coefficients for "intensily of technology” and average
annual wage did not appear significantly different from zero. This implies. then, that
these variables are not the cause for sub-sector differences and hence are excluded

in the estimation (see Table 15).

The result, excluding the insignificant variables, becomes not only statistically
significant (at 5% level) but also increases the over-all fitness of the model (according
to the F-ratio test). Five variables are identified as causes for differences for the rate
of growth of total factor productivity across sub-sectors; namely, capital intensity, size
structure, import intensity, Iincentives and the nature of industries. Because these
varables differ across sub-sectors, they cause differences in TFP.

Table 15. Econometric Estimates of Equation 9

Regressor |  Coefficients | T-ratio

All variables In the model
] -0,1153 -5 1687
L 000273 -1.1385
K -0.0209 -0.665
s 12174 23782 .
M 2.0530 4. 18954
W 0.00729 -,1599
| 0.7675 3.0918
D -0.60638 =2, 7411
Con 1.3174 2.941
F-ratio 28.7005
R* 53,18
oW 1.9762

Selacted significant variables

@ 011477 -5, 1627
5 -1.2182 -2.3869
M 2.0679 4 2267
| 0.68358 3.6751
] -0.5%376 -3 RE27
Con 1,2102 29469
F-ratic 3725
R? 53.38
oW 1.9742

Source: Own computation.

An impartant point to notice is the sign of their coefficients since they indicate the
direction of influences. Two outcomes are surprising. The first is the negative
relationship bf tween TFP and K/L. Sectors with high K/L appeared to be low in TEP
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The second is the positive relationship between import intansity and TFP; the mare a
sector is dependent on imports, the higher Is its: TFP, The latter one 18 more
surpnising in countries like Ethiopia where foreign exchange was a severe canstraint
causmg enterpnses to operate under capacily. The former can simply be understood
to mean that growth of total facter productivity 1s not capital embodied whereby ils
cost outweighs its benefits

The other vanables have justfiable sign  The larger the share of small scale in the
size structure, the lesser will be TFP in that sector since small scales are claimed to
be less efficient than the larger ones.  The same s true for incentves and
SXDETIENGES

5. CONCLUSION

Resources avallable for industrial growth in Ethiopia are Iimited and the prevailing
conditons (sawving, mvestment, purchasing power, dedt stability, etc.) are not
canducive for resources to be accumulated at extensive scale  Industnal growth
therefore depends much mare on improved productivity and efficiency In resource
use This would be possible, however. anly If efforts are exerted to produce growth of
totat factor productivity
L

Attaining high total factor productwity growth calls for buiding up the capacity 1o
search for and select technologies for use i particular environments, operate
assimiiate. adapt and modify processes and products in light of the prevailing
condibons and producing minor of more substantial nrovatons |0 turn. the exient
and intensity of bulding up these activilies In any economy influences the magnitude
and pace of its indusinaiisation in a nutshell, the process of-acguinng high total factor
producteaty growth is at the same time a process of industrial deveiopment

Three slylsed facts have already emerged on the link between growth of total factor
productivity and industrialisation The first is high contnbution of growth of total factor
productivity to cutput growth.  Secondly, the rate of growth of total facter produchvity
s higher n ndustrialised ecoromies than that of developing countries Thirdly rate of
growth of tatal facter productivity increases as a deveigping economy enters (nio 3
mgher stage of industnialisation. Thus, developing economies have to ensure that the
capacity to generate high total factor productivity growth nas taken place in they
indusinalisation process

Gwen its iImportance in the precess of industrialisatien, a close scrutiny whether 1013l
factor productivity growth is built i the Ethiopian manufactunng sector becomes
imperative.  For this purpose, different statistical and econometnic models. are
employed  Three points are clearly observed in this effort. First, the Ethiopan
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manufactuning sector, regardless of its state of allocative efficiency, registersd a
negative growth of total facter productivity for the period 1876-1985. This resuit
ndicates that there was no growth of total factor productivity generated in the sector.
This. in turn, implies that the sector proved itself to be unleaming and the efficiency in
resource use-did not reveal improvements; rather it was detericrating. Second, a sub-
secior difference in the rate of growth of total facter productivity prevailed. Those
sectors which are light, not technologically compléx and with long production
experience, though not all, produced a positive growth of total factor productivity while
the others do not Finally, the importance of ownership in determining the extent of
arowth of total factor productivity was clearly observed, The private sector, in general,
appeared lo be more efiective In resource use than the public ones, though It was not
Across all sub-sectors and through all the years under study

These results imply, for Ethiopia to industrialise, sericus actions have to be taken by
firms, and the government has (o make conditions conducive for such efforts. Such
actions should revolve arcund the capacity to generate growth of total factor
preductivity in every firm. Firms should bulld the necessary technological and
managerial capabilities by making every effort to adapt and assimilate lechnologies to
new conditions and to improve on them, This requires investment since technological
knowledge cannot be easdy imitated, transferred ar modified Parallel with this, the
governmeant should create a conducive environment by providing appropriate public
goods, Incentives and Institutions.  The government should give due¥attentions to
those activites that are usually underinvested by the private sector, which include
launching physical investment, developing human capital and undertaking
technological efforts '

Since incentives determine the efficiency with which capabiiities are used, affect the
pace of accumulation of rescurces, influence the type of capital purchased and the
kinds of learning, and determine the extent to which existing endowments are
sxpicited 10 production, It should be given due consideration by the government
Mere importanily, as lang as acguisition of technological capabilities reguires inward-
anented trade policies, the government has to intervene by initiating these policies
But hign level of intervention might frustrate or dissipate the development of healthy
capabilities and prop up nonviable enterpnses that shouwid die aut. Thus, thare ig 2
need to contain the costs of protection or subsidy by introducing limits and safeguards
hrough selectivity and flexibility. Sectors must be ssiected. the appropriate duration
of infant industry protection or promotion has to be specified and the means to
evaluate performance should be defined Erscling the right incentives are necessary,
nevertheiess without Institutions, the ability to respond to incentives is bound to be
very limited  Thus, building institutions that facilitate the warking of the markets are
necessary, There must be institutions to promote inter-firm linkages, to provide
support o smaller enterprises, help firms fo restructure them and overcome
infrastructural,  information and service deficiencies, MNevertheless, Installing
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institutions alone is not sufficient, incentives and capabilities should also be built in;
one without the other will not produce the required effect.

NOTES

1 Arthrmetie mean of factor shares within the period assumes a constant factar slasticity of cutput, a
Hicks neutral growth of total factor productivity and @ non-vanable elasticity of substitution among factars.
The approach gives room for factor shares to vary cvertime unsystematically (it implicitly assumes a zero
mean and constant warisnce for the distrivution) so that the average becomes a represantative. s
drawback is that ocutliers easily influence the estimate (which could mostly be the case in the Ethiopian
manufacturing industries In which the correlation between capacity utilisation and labour employed is
irsianificant due to lack of management power to fire-and-hire). The geometric mean of factor shares
durma the geriod has the same characteristic as that of the average with an advantage of reducing the
influence of extreme valuss The initial share, ie. labour and capital shares to value-added at the initiai
periad assumes a deterministic nature of factor shares which does nel vary overtime whatever 15 the
environment {the case of stationary process with a mean of its initial value), A year-by-year factor share is
quite the cppasile af the others; elasticities are variable and growth of total facter productivity is non-
neutral and could be embodied, as well

2 These formulae are

L T
m-=ilr'u -1 x 100 (11
n-f vt <
This farmula uses all informaticn. but it is sensitive to extrerna values
_ o o
i) p= —=L- Lix i) [2]

I )

Yo
This farmuia considers only two end values It is not affected by whatever happened in betwesn As a
resull, it heavily depands on the two end values,

: / .
i} = —Ln Pu x Lo 13
H i
This considers two end values and it basically assumes a8 continuous process;
! Ay
iijr= aniilogf — iogf}—'_lj - Fx:l00 14]
n ;

<o

This considers only o end values. butis a discreta cass
LY = Log, +rt 5]

This 18 a trend function taking time as an explanatory variable and then computing the growth rate, for the
continuaus case and it uses all information The faillowing s for dizcrale case
ii)logY = Log 4, + [log(i +rijt 8]

3 Estimating such production functions has problems, however  In the first place, existence of perfect
competitive market, divisibility and homaogeneity of cutput and inputs are assumad in the thearetical
formulation of produchon functions while none of them are realistic. Given these assumptions, the data
are assamed 1o represent poinis an the production tunction, &, the actuai figures are the optimal ones,
whereas nuge discrepancies exist between tham in time-series data like the ane in this study due fo
vanation in capacity utllisation at different imes in point.  Aggregation problams are alsg pravalent. As a
resill, estimates tend to be biased and inconsislent,
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4, The years selected are those thal are the initial or terminal or those years thal represent unigue
characleristics in the history of the manufacturing industries. The climax year of production campaign, the
beainning of the secand phase of the ten-year perspective plan and the end of the sacialist era.
respactively, are those selected.

3 F-ratia can be computed using the foliowing expression;
F= {E ER‘: st Eﬂa:p.z}"'rc
Yew (N-K)

Where Seg” = restricted residual sum of sguares, Sey” = unrestricted residual sum of squares, N=
number of cbservations, K= number of parameters estimated; and, c= number of restrictions.

& The sources of ownership differences or the extent of these variables ta influsnce the praductive
contant of inputs acress sub-sectors in public and private sectar are nol assessed. The premise for not to
entertain the issue s that, once this done for sectors, it transcends to the other.
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