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ABSTRACT

The purpose of this thesis is to examine the relative importance
of the metal industry in the Ethiopian econcmy and productivity situation
in the metal factories. In the pursuit of the formcr chjective, the
historical development and the role of the metal industry in different
socio-economic settings vis-a-vis the Ethiopian reality were analysed.
To achieve the latter objective, economic and non-economic factors
influencing productivity have been znalysed. Baszd cm the findings,
attempt has becn made to make relevant pollcy reccmmendations in
order to: improve the role and map out the strategy for the develop-
ment of the sib-sector and improve ¢ha factor use efficiency of the
sub-sector. The problem has arisen because cf the little recognition

and suppor’. previded to the sub-sector in Ethi~ria.

The re-ults of =he study Indicate rhat the successful development
of the sub-sector plays a key role in the sconcmic ard social progress
of a country. Although the potential role of the cub-sester is important
in the Ethiopisan economy, *t is still by far lewer than the role of the
sub-sector in differcnt economic settings. It is also found that the
sub-sector has Increasingly become associated wi=h high cost of pro-
duction. It therefore pays to focus on the strategy for the development
of the sub-sector and the removal of all managerial and operational
bottlenecks to progressively improve and make the industry more

profitable.



Chapter 1

Introduction

1.1 Statement of the Problem

In countries where iron and steel industry played an important role
in the process of industrialization, its development was closely linked
with the other sectors of the economy. At the end of the eighteenth
century it provided the main inputs for the production of agricultural
implements, and later om for the manufacturing of textiles and machine
tools.1

During the nineteenth century the massive construction generated an
accelerated growth of the irom and steel industry. Then a new forward
impetus appeared in the twentieth century because of the growth of the
automobile industry. For example, the world crude steel production
increased from 113 million tons in 1945 to a peak production of 747
million toms in 1979.2

The last ten years (1974-1984) have been a period characterized by
the need to economize on materials and energy. This is because of the rise
in the cost of energy, particularly that of oil, the effects of the inter-
national "monetary shocks' and the diverse other problems which will be
discussed in chapter two. This has had a dampening effect on investments
in energy-intensive industries, and has resulted in cutback in steel pro-
duction and consumption in the world. The fluctuations of world steel
production and consumption between 1974 and 1984 have been shown in the
recent works of United Nations Industrial Development Organization
(UNIDO).>

Several studiee nles ‘-dicate that the general trends in the iron
and steel industry are not reflected wniformly throughout different

countries and regions. In developed countries for example, the trend of
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specific steel consumption is decreasing while in developing countries
it is increasing. The consumption of developing countries grew from
96 million tons in 1980 to 100 million tons in 1984, although the
increases in production were not uniformly distributed among these
countries.

Among the developed countries the United State has experienced the
most serious crisis in the iron and steel industry, with consumption
having fallen to the level of 1960 during 1984, and production below the
1960 figure in the same year. The situation in the EEC manifests a
similar pattern, with the production level of 1984 falling to less than
that of 1968, and consumption to less than that of 1964, In Japan, the
situation is slightly better. A small increase was achieved in production
and consumption in 1984 in comparison with previous years. In the
Commission for Mutual Economic Assistance (CMEA) countries production
and consumption continued to increase but at a very slow rate.5

In spite of the recent overall decline of production in the metal
industry, it is universally recognized that the successful development
of the subsector plays a key role in the economic and social progress of
a country. In addition to the promotion of the development of other
sectors, it can make significact contribution to the gross domestic pro-
duct, employment, foreign exchange earnings and the government revenue,
This industry can lead to the generation of surplus which is essential
for capital formation and modernization of the economy. It is this
branch of industry which produces capital goods which in turn are used
for the production of other goods and services. Hence, it can be con~
sidered as the core industry of the economy. In the recognition of
these potential henefite~ 277 * ~~nnamise attach top priority in

their development strategy to the subsector.
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Relatively more emphasis is given to it in socialist countries in
early stage of development. Various countries, including some African
countries have also assigned relative importance to the development of
metal industry.6

The industrial establishments may be classified as large, medium or
small scale depending upon their sizes. The general characteristic of
the large-scale metal industry indicates that it has technological
complexity, large capacity and economies of scale. It also requires
large-scale supporting infrastructure, a large proportion of qualified
manpower and high capital investment. This level of metal industry will
not be applicable to great majority of developing countries where the
resources are limited and large investment may not be effectively supported
by existing economic structure.

In countries where agriculture is the main economic activity the
appropriate strategy would be to promote small and moderate-sized steel
and capital goods industries. This approach has been shown to be successful
in very many countries. For example, the industry was developed at the
outset in small workshops in the People's Republic of China, Czechoslovakia
and France. However, at a later stage of development, the drive was in
favour of larger industries in the search of economies of scale as well
as better quality products.7

The existing situation in Ethiopia does not seem to allow the estab-
lishment of large-scale metallurgical activities. The pre-conditions for
developing the industry are not sufficiently available. For example, the
market is limited. The imports of basic iron and steel products in 1979-1981

were a minimum of about 40,733 tons and a maximum of 46,748 tons. By 1984
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this has increased to about 71,000 toms. This quantity is not sufficient
for setting integrated heavy iron and steel works. However, it is
sufficient for setting up a small-scale plant.

Mineral prospecting is at a very low stage of development in Ethiopia.
So far, geclogical mapping has been undertaken for only 11 percent of the
area of the country. Some 20 million tons of iron-ore deposit has been
identified in Wollega and it is believed that this is enough to support

a small-scale plant. Therefore, appropriate current policy for Ethiopia

% il

appears to be that of strengthening the existing small-scale basic and
engineering works and establishing new ones, until the pre-conditions for
large-scale production are fulfilled. This is the proper approach for
the effective promotion of the develcpment of this subsector.

In spite of the potential dynamic rcle that the sub-sector can play
in various economies, it is a subsector which is not well understood or
provided with adequate support in Ethiopia.

First, the need is felt for a better understanding of the role played
by the sub-sector in different socio-economic settings. A search of the
pertinent literature reveals no evidence that research has been conducted
to show the role and place of the metal industry in the economy in general
and in the manufacturing sector in particular. This wider survey and
analysis of the sub-sector makes it possible to characterize the role of
Ethiopian metal industry in the economy.

Second, it seems that the sub-sector lacks appropriate recognition
on the part of the Government. The amount of investment allocated, the
overall conditions instituted by the Government, the amount of research
work devoted to improve the sub-sector, etc. indicate that it is one of
the most neglected industries in the manufacturing sector, The need is
therefore also felt to indicate the appropriate conditions under which

this industry can play a more effective role in the development of the
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Third, since no general evaluation has ever been done of the metal
industry it is impossible to say anything regarding the productivity
situation. It is therefore, believed that this information gap might

have contributed to a failure of introducing cfficient and realistic

policies.

It is the recognition of these problems which has given rise to

the objectives of this study.

1.2. Objective of the Study

The specific objectives of this study are the following:

1) To analyse the role of the metal industry in different socio-
economic settings;

2) To establish the relative importance of the metal industry in
the Ethiopian economy, in the light of the analysis under the
first objective;

3) To analyse the productivity situation in the metal factories;
and

4) Based on the above findings, to make relevant policy recommendations
in order to:

a) improve the role of and map out the strategy for the
development of the sub-sector, and

b) improve the factor use efficiency of the sub—-sector.

1.3. _Significance of the Study

The circumstances under which industrial enterprises operate vary from
time to time and from country to country. A clear knowledge of these

particular circumstances is essential in order to better plan for the

i .
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future strategy of development. This is lacking in the Ethiopian case

as evidenced by the dearth of research in this field.

As explained in the foregoing paragraphs this study is a modest attempt
to fill the information gap. Furthermore, the study will serve as a humble
beginning to arouse the interest of other researchers to undertake extensive

and intensive studies in this particular field.

1.4, HMethodology
1. In pursuit of the first objective, analysis will be made of the
following:

a) the historical development of the industry;

b) the development strategies and models for promoting integrated
development between the sub-sector and other sectors of the
economy, especially in the light of the present situation and the
future outlook of the development of the industry at world level,
based on selected country experiences;and

¢) the impact of the industry on output, employment, foreign exchange

and government revenue.

Simple analytic techniques such as averages, percentages, trend
analysis and figures as well as qualitative methods will be used in the

analysis of the information available.

2. To establish the relative importance of the metal industry in the

Ethiopian economy, analysis will be made of the following:

a) the gross domestic product, i.e. output and value added of the
sub=sector and other sub—sectors of the industry;

b) employment and income generation, considering number of workers
both Ethiopian and expatriate, permanent and seasonal, and wages

by type in major sub-sectors of the industrial branches;



¢) government revenuej

d) foreign exchange;

e) the possible linkage effects within the sub-sector and different
sectors of the econcmy, i.e. the extent to which the sub=sector
purchases domestically produced inmputs and produces inputs for
other sectors of the economy; and

f) the structure of the sub-sector, i.e. ownership, regional

distribution, etc.

Again the analyses have been based on simple and comparative analytic
techniques. However, it might be noted here that the contribution to
foreign exchange is measured by the amount of foreign exchange earned due
to the export of the sub-sector's output, and the amount of foreign ex-—
change saved because of producing formerly imported goods. The latter
will be based on the domestic resource cost (DRC) estimates, For this
purpose two DRC estimates for Ethiopian manufacturing, one by Gusinger
(1972) and the other by the World Bank (1983) are used for comparison.
Melisachew's estimates of DRC ratio of various metal products for 1980/81
are also considered to assess the degree of efficiency of the enterprises

in saving foreign exchange.

3. Economic and non-economic factors have been considered to determine
productivity gituation in the industry.8 These factors include the
following:

a) the nature and quality of the raw materials used and production
process employed;

b) the size and efficiency of plant (i.e. industrial equipment
employed);

c) the continuity of production and the extent of effective

urilization of manpower;



d)

e)

£)

the supply of skilled manpower in all job categories, finance,
and imported and domestic raw materials;

managerial and administration system, wages and job promotion
policy, and employees relationsjand

the demand pressure, the transport facilities and distribution

system of raw materials and industrial products.

To reinforce the above analyses a detailed study is conducted of

Kotebe Tools Factory. This has required the estimation of production

function.

. . . i 9
There are four methods of estimating production functions. These

are the covariance matrix method, the factor shares method, the instru—~

mental variable method and the single~equation least—square method.

i)

2)

3)

4)

The covariance matrix method has not been used extensively.

This is because the equations are non-linear in the coefficients
and little useful information is available for small sample sizes;
The factor shares method is a neglected method of estimation.
This is because thegmarginal productivity relation was not used
in estimation and does not enable to test hypotheses about
economies of scale;

The instrumental variable method is also a method hardly used,

To find variables with the characteristics of the instrumental
variables in cross-section studies is very difficult.

The single equation least—squares method is the most popular
method of estimating the parameters of the Cobb-Douglas function.
The attractive properties of this method are simplicity of
computations, the small standard errors of the coefficients, and
the high level of efficiency in predicting output for given

inputs. It is this method which is used in this study.
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Multiple regression has been applied in the analysis to generate the
estimates of the parameters of the model. Elasticities of output and
marginal productivities of each factor can thus be estimated. The pro-=
duction function is tested both with and without the intercept term.
"Linear production functions of manufactured products should normally
have zero intercept, since output is zero when the factor inputs are

zZero k0

The models are in the form of

Y = BO + BlL + BZK + BBR + 3401 + B502 + B603 + B7E + BSX1 + BQXZ
+B10X3 * BllX4 + U and

Y = BlL + BZK + BBR + B401 + 3502 + 3603 + B7E + Baxl + ng2 + B10X3
By vV

The following are candidate explanatory variables all of which are
quantifiable (except the periodic campaign nature of production and
employee relations, the analyses of which are supplemented by qualitative
information), and are considered as the determinants of the pattern of
productivity:

i) Labour = L

ii) Capital = K
jii) Raw materials = R
iv) Occupational categories = 0
a) production workers = 01

b) professional and technical workers = 02

I

c) administrative erployees = O3
v) Energy = E
vi) Bottlenecks in raw materials = Xl

vii) Bottlenecks in spare parts = X2

viii) Bottlenecks in miccellanecus inputs = X3
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ix) Bottlenecks in machine breakdown = X4

..., B.. are the parameters to be estimated and U stands
1 11 P

for the random disturbance term.

BO,

B
In this analysis, output is not taken in physical volume estimation.
Since products are heterogeneous this method of measurement poses a problem,

Hence, in the absence of homogeneity, value estimation is used.

Monetary value is considered for raw materials and energy. The
occumpational categories are represented by the number of workers. In
the case of capital, a stock of capital approach is used in this study.
This is particularly relevant in the context of underdeveloped countries
where stocks are mostly used for a period far beyond their accounting life,
All the variables used in value terms are in 1983 prices. _Production
bottlenecks are estimated by the average day time lost in three months
(i.e. stoppages). The problems related to measurement of inputs are

discussed elsewhere.11

1.5. Sources of Data and Data Collection Process

This study relies cn data and information gathered from both primary

and secondary sources as follows:—

1) The data and information sources to provide the theoretical
framework of metal industry in different socio-economic settings
are published documents o? the internatiomal agencies such as
UNIDO, International Labcur Organization (ILO), the World Bank
or the United Nations Year Book of Industrial Statistics, Inter-
national Iron and Steel Institute (IISI), and the provisions of
Monrovia Strategy, Lagos Plan of Action and the Final Act of
Lagos. Fortunately, the above documents are available in the
documentation Center of the University library and are used

extensively by the auilor.



2)

3)

4)

..11--

Regarding the data and information to establish the relative
importance of the metal industry in the Ethiopian economy, the
sources are both published and unpublished materials of the
Central Statistics Office (Results of the Annual Survey of
Manufacturing Industry, the Statistical Abstract, etc.), the
Ministry of Industry's Statistical Bulletins I, II, III, and
IV of 1983, 1984, 1986 and 1987, respectively and others, as
well as the records of each factory under the study and the

National Metal Corporation.

To analyse the productivity situation of the metal industry

data and information on eccnomic and non—economic factors are
obtained from the questionnaire that is distributed to sixteen
factories operating under the National Metal Corporation. Other
sources include both published and unpublished records of each
factory, the Metal Corporation and the Ministry of Industry. On
different occasions interviews with the authorities concerned are

made extensively so as to update the information.

The data and information for the case study are secured on a
quarterly basis from the files and records of the factory since

1981.
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Chapter 2

The Role of Metal Industry in Different Socio-economic Settings

The purpose of this chapter is to review the role of metal industry
in different socio—economic settings. Its organisation includes the
following main sections: the historical development, the pattern of
integrated development and the role of the metal sub-sector.

2.1 The Historical Development of the Industry

Iron ore has been extracted and iron produced from it since ancient
times., However, Iron and Steel industry as a sector of the economy began
to develop rapidly in the first half of the 18th century., The industry
had benefited from the first boom of the industrial revolution in Great
Britain and Western Europe.

At the end of the 18th century, agriculture, the first customer of
the iron and steel industry had made use of the improvement of iron and
steel production. Later on the industry provided the main inputs for
the manufacturing of steam engines, textiles and machine tools.

During the 19':h century, iron and steel production took a real leap
forward due to the increase in construction of railway networks. Between
1860 and 1880, a significant technological development took place in the
industry. This enabled it to meet the demands of different sectors of
the economy such as ship building, construction, etc.

In the Zoth century, the automobile industry generated another greater
push for growth and technological change in the iron and steel industry.
It was necessary to supply the automobile industry with special steel
as well as giant furnaces, continuous casting, continuous rolling mills,
etc, Since the end of the second World War, there has been an accelerated
growth of the industry. For example, the world crude steel production had
increased by 561.1 percent or multiplied by 6.6 in the period of 35 years

from 1945 to 1979.
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The world iron and steel products increased significantly for almost
three decades since 1950, The level of nroduction which was 192.0 millions
of tonnmes in 1950 increased by 304.2 percent tc 776.0 millions of tonnes
in 1979.°

The growth of ircn ore production in the USSR and U.S5.A., the two
giant producers of the mineral in the world is particularly noteworthy.

‘ In the USSR for a period of 59 years between 1913 and 1971 iron ore
production has been constantly increasing. It increased from 9.2 million
tonnés in 1913 to 203 million tonnes in 1971 - an increase of 2106.5
percent. In the United States, albiet growth was irregular, total
production grew by 24.7 percent between 1937 and 1970.3

The last ten years have been a period characterized by the need to
economize on materials and energy. This is because of the rise in the
cost of energy particularly that of oil, the effects of the international
"monetary shocks" and the diverse other problems which will be discussed
in detail in this chapter. This factors had a dampening effect on invest~-
ments in energy intensive industries, and resulted in cut-back in steel
production and consumption in the world.

The trend of world production of crude steel from 1974 to 1985 1is
given in Table 1. The production which has reached the level of 710
million tonnes in 1974 collapsed to a level of 643 million tonnes in
1975, rose again to 716 million tonnes in 1978 and then up to 746 millionm
tonnes in 1979, to fail again to 645 million tonnes in 1982, A recovery

began in 1983 with a production of 663 million tonnes; the recovery was

maintained in 1984 and 1985.

7 ek UMEBD

"
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Table 1., The World Production of Crude Steel

(in million of tonnes)

Annual growth
rate between

Years 1974 1975 1978 1979 1982 1983 1984 1985 1974-1985
(Z)*
Production 710 643 716 746 645 663 710 719 0.11

* Growth rate is computed by the author.

Source: Pierre Judet, "The World Crisis of the Iron and Steel Industry
and its Impact in the Development of the Industry in Developing
Countries, "UNIDO, June 1936, p.l. The figure for 1985 was
obtained from B.R. Nizhawan, "Global Iron and Steel Industry,

Some Reflections and Projections', UNIDO, June 1986, p.20.

Over those twelve years between 1974 and 1935, the average annual
growth rate of steel production did not exceed 0.11 percent. Had the
comparison been with 1979 production, the average annual growth rate

would have been negative.

If we consider the world iron and steel products since the Second
World War, we can observe the following. Over the 25 years from 1950
to 1974, the average annual growth rate was 10,7 percent, But the
annual growth rate fell to =0.14 percent between 1674 and 1933, (refer

to Table 2).
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Table 2. The Growth of The World Iron and Steel Production

(in million of tonnes)

Annual Growth
rate® between

Year 1950 1960 1970 1974 1979 1980 1981 1982 1983
1950-74 1974-83
(%) (%)
Produc~
tion 192.0 345.5 559.8 716.0 777.0 749.4 744.6 684.2 706.6 10.7 -0,14

*Crowth rate is computed by the author.

Source: Pierre Judet, op.cit., p.l10.

The restructuring process taking place on the world-wide level has
reduced total world demand for steel. This process is characterized by
the following developments.4

a) The changes in technological process of the capital goods
industry (the industry with which iron and steel industry
has important linkages), requiring steels of high pérformance
and lower cost}

b) The trend towards the production of smaller and more fuel-
efficient automobiles, which was initiated by the energy
crisis, requiring new types of steel which are stronger and
lighter, and substitution of steel by other materials such
as plastics and ceramics;

¢) The development of micro—electronics which has an impact on
iron and steel industry by strengthening the tendency to
reduce the amount of iron and steel used per unit of output

and by increasing the demand for higher quality steels;
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d) The advances in chemical-process technology and industry
which required increasing amount of stainless steel because
of its high resistance to corrosion, weldability and forma=
bility, as well as the tendency to reduce the thickness of
tubes by using high strength materials;

e) The need for iron and steel materials by oil and gas industry
which are more economical and lighter to use, as well as
capable of withstanding severe environmental conditions;and

£) The crisis of tractor-based mechanized agriculture, with
tractor sales down by 25 percent throughout the world and the
creation of less sophisticated agricultural machinery, implements
and tools thus reducing the quantity and changing the composition

of steel used.

The reduction of iron and steel production has trigegered off or
accelerated a move towards quality. The day of general-purpose steel
is over. Today the trend is towards irom and steel products of lighter
weipht, with higher strength and of more precise quality.

Generally, the tendency is towards a reduction in the consumption
of steel.j For example, in the Federal Republic of Germany between
1970 and 1977 specific steel consumption declined fro 412 to 370 kg of
steel per 100 kg of electric machinery; 873 to 668 kg of steel per 100
kg of ship building products; 612 to 557 kg of steel per 100 kg of rail-
way rolling stock;and 883 to 783 kg of steel per 100 kg of nuts and bolts.

In the Soviet Union, between 1950 and 1980, the weight of diesel
locomotives was reduced from 30 to 15 kg per horse power (HP)., In

France, during the same period the resistance of the steel used for

concrete reinforcement was multiplied by &, which resulted in saving



of 1,600,000 tonnes of reinforcing steel as opposed teo what would have

been used in 1936 for the same volume of ceastruction.

In the United States, the average weight of an automobile declined
from 1800 kg in 1970 to 1397 kg in 1980 and to 925 kg in 1985, It was
possible to manufacture th: same number of automobiles using 770,000

tonnes of steel in 1985 instead of 1,570,000 tonnes in 1975.

General trends in the iron and steel industry are not reflected
uniformly throurhout different countries and r:gions. The development
of iron and stezl production and consamption has varied very considerably
from one regioa of tha world “» armnther. Table 3 illustrates the
structure of the world concumption and production of crude steel by

region betwezn 1Y71 and 1983,

Table 3. Growth in the Patrer: of Wocld Comsumption and Production

e S

of Crude Steel

1 W 58 sl R AT AT P

(in percentage)

A WS A R 6 B ST = . —mm

Regiorn _Consumption Production

1971 1974 1983 1971 1974 1983
EEC 18,4 17.6 13.4 22,0 22.0 16.5
North America 23.9 22.8 16.0 20.6 20.5 13.2
Eastern Europe 273 27.0 31.6  28.0 26.1 31.8
Japan 10.0 19.8 10.0 15.1 16.5 14.7
Other OECD Countries 3.3 7.9 6.2 6.4 6.3 7.2
Developing Countries 12.3 13.9  22.6 Fis'2 8.6 16.6
(Latin America) (3.4) {4.3) (3.5) (2.4) (2.5) (4.4)

(Asia (7.3} (7.1 G4.7) (5.3 {5.8) (11.4)
(Africa) (0.7) 0.9 (1,9) (0.2 (0.3) (0.4)
(Middle East) 0.8) (1.6) (2.5)

Total 100 160 100 100 1C0 100

rrored Develonment of the Iron and Steel

Source:~ Pierre Judet, '"The Iare
al Tcod Sectors in Developing Countries",

Inductry and the Canice
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The pattern of consumption in the EEC and North America decreased
less rapidly between 1971 and 1974 than between 1974 and 1983, 1In
Eastern Europe a 4.8 percent growth was registered between 1974 and 1983,
But Japan maintained its share in 1983. In the other Organization for
Economic Cooperation and Development (OECD) countries, decline was
observed in the two periods. The developing countries gained 9 percentage
points between 1974 and 1983. These gains came mainly from the Asian
countries. It is believed that it is this increment in the trend of
consumption of the developing countries and changing technology in
developed countries, which appreciably transformed the structure of the
world consumption of crude eteel, It has reduced the level of consumption
of developed rountries from the level of 86.1 percent of world consumption
in 1974 to 77.4 percent in 1983,

Almost -he same trend as world consumption of steel was maintained
in the case of world production of steel. The change in the structure
was brought about mainly by the growth in the share of the developing
countries (Table 3). The share increased by 8.7 points between 1971 and
1983. Within the developing countries themselves there were contrasting

developmer.ts, the growth being generated mostly from the Asian countries.,

2.2. The Integrated Development of the Metal Industry

2.2.1. The Need for Integraticn

The world economic situation has led most developed countries to
establish barriers to imports as well as credit restrictions. These
actions forced the developing countries to promote policies for a more
integrated development among the different sectors within their own

economies. This strategy of development is most necessary and urgent
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in those industrial sectors where future growth is very much affected by
restrictive measures, as is the case of the metal industry.

Because of its significant role of supplying basic inputs to the
main sectors of the economy, the iron and steel industry in developing
countries can contribute to the creation of a coherent national pro=-
duction system. It, therefore, follows that the industrialization
process in developing countries should account for all the possible
links between the metal industry and the other sectors of the economy.
But the modality of this integration process will depend upon the
specific structural characteristics of the different developing countries,
The characteristics constitute mainly the availability of raw materials,
the level of technical development and mampower training, and the basic

needs of the populations.

2.2.2. An Approach to the Integrated Development of the Sub—-Sector

in the National Economy

To build a more resilient and self-reliant economy, the interrelated
development between the iron and steel and the capital goods industries
and other sectors of the economy is necessary. However, there is a
marked difference in the approach to the integrated development not only
between the developing countries but also between each country in the two
sets of countries. The difference in the approach stems from the different
economic and social characteristics of each of these countries.

An illustrative model of the inter-relationship between the various
iron and steel products and the various sectors of an economy, relevant

to developing countries, is giver echematically in figure 1 below.
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Initially it will be relevant for developing countries to go in
for light and simple steel products which require less sophisticated
technology for their production. This partly reduces the financial
constraint which is being felt today by many develcping countries.
But later on, as the economy develops and the needs become more
diversified, steel products of more sophisticated techmology will be

required.

As can be observed from Figure 1, the metal industry sub=sector
has the multiplier effect in stimulating all round growth of the economy.
There are linkages with mining, power, tramsport, engineering industries,
agroindustries,irrigation, storages and processing of agricultural
produce, light consumer industries etc. resulting in the growth of all
these sectors.8

The growth models with bias on heavy industries may be suited for
large populous developing countries with innate potential of natural
resources to be exploited. This will not be applicable to a great
majority of developing countriss since their resources are limited,
Since heavy industries are cepital-intensive and typified by longer
gestation period, the economies of these countries will not have the
financial, technological and skilled manpower capability to sustain

the industries.

In small agricultural countries the appropriate strategy would
therefore, be for the develcpuent of mini-steel plants catering inputs
for small-scale capital goods indnstries and simpler agricultural
tools and implements, Thir i~ *hn way to create a coherent national

production system.
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Figure 1

Process of Integrated Economic Development with Irom and
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Source:= S. Samarg purgaven, "Integrated Development cf Steel Industry
Particulary Min-Steel, Linked to Capital Good "UNIDO, Austria,
June 1986, p.4.
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The survey carried out by the UNIDO Secretariat on 74 mini-plants
located in 23 developing and in 13 developed countries, revealed the
following important features.9 Their production in general is
oriented towards domestic consumption, and hence the integration of

the plants with the construction and capital goods sector is stronger.

Mini-plants reveal an important integration with key sectors of
the national ecomomy., In countries where there is a considerable
development of iron and steel and capital goods industries, the re=
lations between them is stronger than metal industry and the construction
sector. However, there are other countries where the iron and steel
and the capital goods industries present a low degree of development.
In these countries the relations of the iron and steel industry with
the construction sector is stronger than with the capital goods

industry.

Therefore, from the above historical patterns of linkages, it may
be concluded that over successive periods {(with possible overlaps),
the iron and steel industry is primarily linked to the demand for
construction, gradually including metal manufacture, and then to the
production of equipment and machinery (capital goods) ranging from the
simple to the complex. Fig. 2 shows the dynamics of the relations

between the iron and steel, capital goods and the construction sector,

Assuming that iron and steel products are divided roughly into
seven categories in accordance with a line of increasing complexity

(S1 to S7), we find:
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a = that simple agricultural machinery and tools production

demand the products of SZ’ S‘{+ and 56 as inputs;

b=25 S,, and S

1’ "2 3

construction of infrastructures of categories Il’

, on the other hand, find outlets in the

12, 13 etce,

.

Figure 2. Dynamics of the Relations between Iron and Steel Industry

and Capital Goods and Construction Sectors

Construction Iron and Steel Capital goods
1, Housing =5 C, simple agricultural
1 1 1
machinery and tools
I, Industrial %Sz
building

13 Infrastructure

(rail roads, bridge

Metal working equipment

highways, ports) Vehicles
(Automobiles)
(88)::: C4 Aeronautics
(Aircraft)
31:: ordinary long products;reinforcing bars=small diameters,
52: long products: reinforcing bars, light and medium sectors

and light welded tubes,
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951

long products: heavy sections

195]

hot rolled sheet iron heavy (large) welded tubes

w2
so

cold rolled sheet iron, heavy sheets, galvanized sheets

9]
as

high-quality steels of all shapes and seamless tubes

w

high-alloy steels of all shapes.

w

alloys of aluminium, titanium, magensium etc.

Source:— UNIDO Secretariat, ISSUE Paper I, "The Iron and Steel
Industry: Present Situation, Prospects and the need for
more Integrated Development of the Irom and Steel and
Capital Goods", UNIDO, June 1986, p. 12 and Pierre Judet,
op.cit, p.34.

The identification of this kind of relationships can establish
a basis for the realistic definition of an approach for more integrated
development of the iron and steel side of the capital goods industries
in the devzloping countries.

A review of the experiences of a number of industrialized market
economies, socialist ard developing ccuntries suggests the following
considerations:

a) To create a basis for a more independent and self-sustained
economic and social development it is necessary to promote
more interaction between the sub-sector and other sectors
of the ecomomy. The strategy must be based on the specific
conditions in the national economies of each country, i.e. the
availability of raw materials, the level of technical develop=~

ment and manpower training and the basic needs of the population.



b)

&)

d)

e)
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There is no single model for the planning of integration
between the sub~sector and other sectors of the economy.
Among the options that may be relevant in specific cases
are planning based on "demand pull" from capital goods
sectors of the economy, or on "demand push" from the iron
and steel industry leading to expansion and diversification
of other sectors.

In developed countries, generally speaking, the iron and
steel industry and the capital goods industry have followed
a progressive and continuous process of development. But
in the developing countries, these industries emerge in
many instance in their present day form without any prior
process of steady transformation of small undertakings into
large-scale units. The iron and steel industry is estab-
lished with modern imported technology.

In the developed countries there is considerable interplay
between the iron and ;teel industry and the capital goods
industry. But in the developing countries, the interplay
is basically at the outset with the construction sector.
Therefore, the steel industry has developed right from the
start in its modern form.

The main motivation for iron and steel development in
developed countries is in response to the machinery and
equipment requivements of various economic sectors. But

in the case of developing countries the motivation stems
from the need for raiional use of the national resources

at their disposal, such as, iron ore, coal, energy, etc.
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Among the developed countries studied, there are differences
between the approach to developuent by the iron and steel
industry and the capital goods industry. In the early days
of their development there was integration between these
industries in nearly all cases. Subsequent development

has however, shown two approaches of development of the
sub=-sector. Some iron and steel undertakings diversified
their production in the manufacturing of capital goods and
electrical products, whereas other specialized on the

production of steel or capital goods.

There are also differences between the developing countries
studied in regard to the approach to development adopted by
the iron and steel industry. In some cases, iron and steel
production has been exclusively for internal development,

while in others, exports have played a significant role in

the dynamics of their development.

The Role of the Metal Industry

This section is concerned with the analysis of the role of the

metal industry in different economies. It is organized according
to the following elements: contribution to output and value added,
annual growth rate of production, contribution to employment and

annual growth rate of employment, contribution of foreign exchange

and Government revenue.,
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2,3.1. Contribution to Output

0f the contributions to the entire industrial production in 1980
those of the manufacturing industry are the highest throughout the
different economies. This is followed by mining and quarrying, elect-
ricity, gas and water., The highest contribution of manufacturing was
in the centrally planned economies and the lowest in the developing
market economies. Over 50 percent of the contribution to the entire
industrial output came from heavy manufacturing in all economies
except for developing market economies which constituted only 26.6

percent (Table 4),

The contribution of the metal sub-sector to the entire industrial
production is the highest of all sub-sectors of the industrial sector.
In 1980, for instance, basic metal, metal products, machinery and equip-
ment contributed in total, to the entire industrial production, 35.4,
36.1, 41.3 and 14.1 percent in the world, centrally planned, developed,
and developing market economies respectively. Similarly, the contributions
of the sub-sector when converted to the manufacturing sector were 45.2,
40.9, 49.6 and 28.4 percent respectively. The contribution of engineering
industries is more significant than the basic metal industries in all
economies. The contribution of each branch of industry to the entire

industry output is presented in the Table 4.
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Table 4. The Share of Each Branch in Industrial Production in

Different Economies

in percentage (1980)

Centrally Developed Developing
Branch Activity World Planned Market Market
3 Economies Economies Economies

Mining and quarrying 15,2 7.8 8.8 44,9
Manufacturing of which 76.3 83,2 83.2 49,6

Food, Beverage and Tobacco 10.7 16.5 9.2 10.6

Textiles hob o | 3.3 5.0

Chemical, Petroleum and

Plastic Products 11.2 12:4 11.3 10,0

Basic Metal Industries 6.1 5.7 7.1 3.3

Metal Products, Machinery

and Equipment 29.3 30.4 34,2 10,8

Light Manuf acturing 28.3 36.8 26.9 24.5

Heavy Manufacturing 50.0 51.4 56.3 26,6

Flectricity, Gas and Water 6.5 4,0 8.0 4.0
All Indust.y 100 100 100 100

Source:= UN. Industrial Statistics Year book (Vol.,I,1904) pp.616-622.

2,3.2, Contribution to Value Added

The contributions of the manufacturing sub-sectors to total manufac-

turing have changed over time in many countries.

For instance, in USSR

the share of heavy industries was relatively low during the first years

of the revolution. It ranged between 27.7 and 33,1 percent between 1912

and 1929, In 1933, the share of heavy industries in the mamifacturing

value added was 51.2 percent, and thereafter it increased steadily.

On the other hand, the share of light manufacturing industries in

the USSR dropped from 71.4 percent in 1912 to 31.4 percent in 1962.

(Table 5).
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Table 5. Value Added Structure of tanufacturing in the USSR 1912-1962
{(in percentage)

Particulares 1912 1925 1927 1926 1929 1933 1937 1955 1960 1962
Heavy Manufac=-
turing 27.7 29.4 31,1 31.3 33.1 51.3 62.7 64.3 67.2 67.6
- Basic metal 7.4 3.9 5.2 4.9 4.9 5.3 7.6 13.5 12.5 12.5
- Metal Produc=

ts (engin-

eering) 10.3 11.9 14.0 14,0 15,5 30.4 36.9 38.7 338.2 39.3
Light manufac~-
turing 71.4 68.6 68,0 67.6 65.6 47.3 36.4 34.7 31.3 3l.4
Source:- Obtsined from Paul Grepoy, Socialist and Non Socialist Industrial=-

izarion Patterns, A Comparative Appraisal, 1970, pp. 28-29 as

used in the paper by Yeheyes Assefa, Possibilities and Constraints

of Developing Heavy Industries in Ethiopia" A.A. July 1986. p.42.

In the USSR, the contribution of metallurgy to manufacturing value
added ranged between 17.7 and over 50 percent from 1912 to 1962, This
made the sub-sector the major contributcr to the growth in the value
added share of heavy manufacturing.

Similar behavior in other socialist countries is reflected by the

data in Table 6.

Table 6. The Structure of Marufacturing Value Added of Eastern Europe
Countries for Pre-War and Post War Years (as a percentage of
total manufacturing value added)
Particulars Hungary GDR Czechosl. Bulgaria Romania Average
1937 1963 1936 1962 1928 1965 1936 1963 1930 1958 Pre Post
War War
Heavy Manufac-
turing 38 61 51 65 40 68 22 53 30 59 36 61
0f which Basic
Metals 7 14 6 i) 4 17 1 i4 3 10 4 i2
Metal Products
(Engineering) 17 3l 27 34 19 34 5 22 g 28 15 30
Light Manufact-
uring 61 35 46 31 3z 3l 50 41 64 42 65 35
Manufacturing
Value Added to CNP___ 2d.2 52,2 31.7 31,2 20,0

Source:- Paul Gregory, op.cit, p. 47.
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2.3.3. Annual Growth Rate of Production

In terms of production, the entire industry had a positive trend
growth rate in all types of economics in the period between 1972 and
1984. The highest growth rate was registered in the centrally planned
economies (5.5 percent). This was followed by 2.Y, 2.3 and 2.2 percent
growth rates for the world as a whole, the developing and developed market
economies respectively.lo

In spite of its high share in the entire industrial production in
all economies, the growth rate of manufacturing relative to other
activities is :.ot that impressive. From 1972 to 1984, for instance, its
annual pgrowth rate for all cconomies was less than the growth rate of
electricity, gas and water production, This is with the exception of
centrally = ianned economies where manufacturing prowth rate was greater
than that of electricity, and gas and water, which were 5.7 and 4.8
percent respectively.ll

1f we consider the different sub-sectors of the manufacturing
industry, of all sub—sectors the annual growth rate of the metal sub-
sector is relatively impressive except in the case of the developed
market e:onomies (with annual growth rate of 2.8 percent). For instance
the rat:s of growth ware 5.6, 10.6 ard 12,7 percent for the world,

centrally planmad and developing market economies.

2.3.4. Contribution to Employment

Similar to the pattern of the share of industrial production, the
manufacturing sector is dominant in providing employment opportunities
in all types of economiez, its share ranging between 91.2 and 93.2
percent (Table 7). The highest contribution to employment during
the period considered was in developing market econcmies while the

lowest was in centrally plaaned economies.
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0f the manufacturing industry, the contribution to emp loyment
of heavy manufacturing is higher than the light industry in the case
of centrally planned economies and developing market economies. The
share of heavy industry was over 55 percent in both sets of countries.
But in the case of developed market economies light manufacturing is
dominant. In 1980, for instance, for developed market economies, the
share of light manufacturing in total industrial employment was 64.0
percent as can be seen from Table 7.
Table 7. The Share of Each Branch in Industrial Employment in

Difforent Economies

(in percentage 1980)

Centrally Developed Developing
Branch Activity World Planned Market Market
Economies Economies Economies

Mining and ‘luarring 4.5 6.5 4.3 3,5
Manufacturiig 92,5 91,2 92.6 93,2..
Food, Beve age and Tobacco 13.9 9,1 22.0 10.0
Textiles 9.9 7.4 15.8 6.4
Chemical, Petrcieum, and

Plastic Products 8.6 6.6 6.2 8.8
Basic Metal Industry 4,1 3.7 2.7 5.5
Metal Products, Machinery

and Equipment 30.0 40,7 13.9 37.4
Light M:nufacturing 46,2 34.1 64.0 38.2
Heavy Manufacturing 46,3 57,1 28.6 55.0
Electricity, Gas and Water 3.0 2. 3.1 3.3
All Industry 100.0 160.0 100.0 100.0

-

Source:— UN. Industrial Statistics Year Book (Vol.1,1984), pp.618-622,

The metal sub~sector provides the highest level of employment of
all other sectors in all ecoromies with the exception of developed

market economies. However, the contribution to emp loyment of the
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engineering industries ie higher than basic metal industries in all
economies.

Generally, annual growth rate of employment in the entire industry
is not significant in all types of economies. However, between 1972=
84, a relatively high growth rate was observed in developing market
economies (3.8 percent). This was followed by centrally planned and
world economies, 1.1, and 1.0 percent respectively. The annual rate
of growth in daveloped market economies was negative, that is =0.8
percent in the same period. Employment in all branch activities of
these econom’ :s showed negative growth rates (except electricity,
and gas and ater which showed the only positive growth rate of 1.5
percent, anu metal products which showed zero growth rate).13

It ¢ 2 alro be observed that in manufacturing, the metal sub-
sector is ‘ominant in the annual growth rate of employment compared to
other sub- ectors in centrally planned and developing market economies.
In these :ountries, the arnnal rates of growth between 1972-1984 were

2.4 and 10,0 psrcent respa_tively,l4

2.3.5. Contxibution to Foreign Exchange
O = of the total value of exports the manufacturing sector is
the major constituent in industrialized countries. For instance,
from 1972 to 1984 out of the selected centrally planned economies,
the manufacturing sector's contribution in Czechoslovakia ranged from
94,6 to 96.4 percent. In Yugoslavia and Poland it ranged from 91.7
to 94.2 percent and 79.5 to 36.3 percent respectively. In the case
of a developed market econormy, the United States, the share of exports

in manufacturing was between 79.7 and 82.3 percent. In France and
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Italy it was over 90 and 96 percent respectively for the same period.
Exports of selected countries of different economies are given in
Table 8.

From the Table it can be seen that in the industrially developed
countries, the metal sub-sector is the major contritutor in terms of
export earnings. In the period 1978 to 1984, for instance, in
Czechoslavakia, the contribution was over 65 percent, in Yugoslavia
and Italy over &5 percent, in Poland, United States and France over
50 percent, and in Japan an extraordinarily large share of over 80
percent.

Table 8. Exports of Manufactures of Selected Centrally Planned,
Developed Market Economies and Developing Market Economies

(in percentage of total Value)

Activities 1978 1979 1980 1981 . 1982 19583 1984

Centrally Planned Economies

1) Czechoslavakia

Total 100 100 100 100 100 100 =
Manufacturing 94.6 94.9 94.8 95.5 96.1 96.4 -
Basic Metal 3.9 9.3 8.3 1.6 7.1 7.0 e

Metal Manufacturing 53.3 56.9 60.3 63.6 61.0 62.4 -
2) Yugoslavia
Total 100 100 100 100 100 100 100
Manufacturing ga.0 91.7 93l 94,0 94,2 92.2 94,1

Basic Metal 5.0 9.0 7.8 6.4 6.5 7.9 8,6
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Activities 1978 1979 1960 1651 1932 1983 1934
Metal Manufacturing 40,4 8.3 36.4 37.8 40.3 40.2  39.4
3) Poland
Total = o 100 100 100 100 -
Manufacturing - - 54.3 36.3 79.1  79.5 -
Basic Metal e - 8,9 B3 7.8 9.4 -
Metal Manufacturing - - 51.0 55.49 51.9  4S.1 -

Developed Market Economies
1) U.S.A.
Total 100 100 100 100 100 100 100
Manufacturing 79.9 79.7 8C.2 30,2 81,2 81.6 82.3
Basic Metal 2.3 2+ 4,2 247 Z.3 2.0 1.9
Metal Manufacturing 50.2 4.1 47.1 49,5 50,5 50.6  50.7
2) Japan
Total 100 100 100 100 100 10C 100
Manufacturing 9.4 99.2 99.3 99,3 99,5 99.4  99.5
Basic Metal 13:2 14,3 13.4 11.9 12.2 9.8 9.0
Metal Manufacturing 67.9 65.0 66.6 69.6 69.6 71.6 73.8
3) France
Total 100 100 1CO 100 100 100 100
Manufacturing 96.1 96,1 96.4 96.3 96,7 96.7 96.9
Basic Metal 6.7 L 6.0 fisd 6.2 5.6 5.7
Metal Manufacturing 4b2.1  40.4 42,9 4L 40.3 417 407
Developing Market Economies
1) India
Total 100 100 160 - - - -
Manufacturing 50,0 62.4 59.9 - - - -
Basic Metal 0.6 0.7 8 - - = -
Metal Manufacturing 11,7 11.1  1Z2.1 - - - o
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cont..
Activities 1678 1979 1580 1981 1082 1983 1984
2) Ghana
Total 100 1C0 100 100 = = -
Manufacturing 23.8 20.3 26,1 40,8 - = -
Basic Metal 0.0 o 0.0 0.0 - = *
Metal Manufacturing 0.2 0.2 0,2 0,2 - - -
3) Kenya
Total 100 100 100 100 100 100
Manufacturing 40.2 44,2 54,2 53:6 47.0  39.8 -
Basic Metal 0.6 0.7 0.6 0.5 i 0.5 -
Metal Manufacturing 2.5 1,7 1.9 1.4 1.4 1.5 -
4) Gabon
Total 100 100 100 100 100 100 100
Manufacturing 1.4 2.5 - 117 6.9 10.0 -
Basic Metal 0.0 0.5 - 0.0 & 0,0 -
Metal Manufacturing 0.3 0.2 = 1.4 C.5 3.0 B
5) Senegal
Total 100 160 100 100 - = =
Manufacturing 64.4 67.0 62.0 72.8 - - =
Basic Metal 0.1 0.1 0.1 0,42 - = -
Metal Manufacturing 4,9 2ed 4,1 6.4 - - -
6) Somalia
Total 100 100 100 100 = o -
Manufacturing 3.2 10.6 11.9 1.6 - e -
Basic Metal - 0.0 - 0.0 - = -
Metal Manufacturing 0.1 0.2 0.3 0.2 = - &
7) Liberia
Total 100 100 100 100 - - -
Manufacturing 4.0 53 6.7 4.2 - - =
Basic Metal 0,0 ¢.0 Q.0 0.0 - - -
Metal Manufacturing 0.5 0.7 1.3 1.0 - - -
Source:- UN, International Trade Statistics Yearbook (Vol.I,) 1684,

Various Tables.

- not available.
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In the case of developing countries, generally, the performance
of industry in the export sector is not impressive. However, develop=
ing countries which have a good industrial base have performed
satisfactorily in recent years. For example, in India the share of
manufacturing in export earnings was between 53 and 59.9 percent
between 1973 and 1980. In Senegal the share varied between 64.4 to
72.8 percent between 1978 and 1981, in Chana between 23.3 and 40.8
percent between 1978 and 1981, while in Kenya, the share was over 40
percent. However, in those developing countries with poor industrial
base the industry made the least performance in the export sector.
For example, the contribution of the sector in Gabon, Somalia and
Liberia was less than 12 percent between 1978 and 1943.

On~ striking feature of the structure of manufacturing sector is

[

that as oppossed to the pattern of industrialized countries, in develop=-
ing countries the contribution of the metal sub-sector to export earning
is insign'ficant, For example in India it was less than 13 percent in

1978/80, while it was less than 5 percent for the rest of the developing

countries.

2.3.6., Contribution to Government Revenue

Industrialization is one of the effective tools of increasing the
national income of a country. Among the other benefits, there is the
contribution which industry makes by generating a surplus (through
indirect taxes and operating surplus). This social surplus provides
funds to finance government programmes and development projects. It
is, therefore important to assess the relative significance of the
contribution of the metal sub-sector in this regard in different

countries,



2.3.6.1. Net Uperating Surplus

Table 9 presents that net operating surplus of the activity as
a percentage of net operating surplus for the industries total and
for the economy as a whole for selected countries. As shown in the
Table, Manufacturing has the highest percentage share of net operating
surplus in the industrial sector in the economy in all countries
considered except in Netherlands and Algeria. In the latter countries
the manufacturing sector is exceeded by Mining and Quarrying activities.
With regard tc sub-sectors of manufacturing, conditions varied accross
activities and countries. For example, in Japan and the Netherlands
the share of metallurgy in both the industries total, and total for
the economy were positive (values less than 10 percent for engineering
and less than 3 percent for basic metal industries). But, in 1982,
in U.S.A., Sweden and West Germany the share of basic metal industries
was characterized by negative values of between =~C.2 and -9.3, whereas
metal prolucts constituted positive values of less than 11 percent.
In Algeria, in 1977, the share for both basic metal and metal products
combinecd, both in the industry total and total for the economy was

negative i.e., =1.1 and ~-1.2 percent respectively.

2.3.6.2., Indirect Tazxes

The contribution to Government revenue of different economic
activities in different countries through the indirect taxes are
given in Table 10. For the economy, total industries constituted
92.4, 96.3, 10.8, 32.5, 27.6 and 65.5 percent in Japan, U.S5.A., Sweden,

W. Germany, the Netherlands and Algeria. Here manufacturing has a
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Table 9. Net Operating Surplus of Manufacturing as a Percentage of Net Surplus for

Industry and the Economy as a Whole

" ‘Source:~ Compiled from UN, National accounts Statistics: Main agpregates and detailed table (1984),

pages,

Japan 1983 U.S,A. 1982 Sweden 1982 (W.Germany 1982 [Netherlands 1982 |Algeria 1977
Activi 'é 3 t§ 5 i g B Vi 2B 2B I 2E 2B
tivit i -
wtiyity 8 8las 1827 |58 (8835 27358 (230358 |833[=%¢
3 S|BaB|528 |53 |BEa|288 (2081858 [Eus 558 1258|558
o BiES g i g,giﬂ Hod|lowm (S8 jleam |S508 888 Ghalena
Agriculture, Hunting 6.2 p i 7.1 8.2 10.7 1C.5 4,8 5.9 16.2 11.8 113 11.9
Forestry
Mining and Quarrying | 0.7 0.8 55 6.3 0.5 055 0.6 0.7 23,1 26,7 51,5 54.5
Manufacturing 23.2 | 27.6 9.1 ] 10.4 13.4 13.0 16,6 | 20.3 6.2 12 1.0 1.0
- Basic Metal
Industries 2.2 2.6 -0.5 -0.6 o’ 9 | -1.1 -0,2 -0,2 0.3 0.3
- Metal Products -1.1 ~1i2
(Engineering) 8.2 9.8 2.4 2.8 LA 4.0 B2} 10,2 2,6 3.0
Total Industries#® 100 119.4 100 114.7 100 97.6 100 122.7 100 115.5 100 105.8
. Total - 100.0 - 100.0 - 100.0 - 100.0 - 100.0 - 100.0
Various

* The net operating surplus as a percentage of industries total may be higher or lower than the total for

the economy depending on the adjustment factors between total industry and total for the economy.
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notable share of indirect taxes of 52.2, 13.1, 23.5, 14.5 and 12.4
percent for the economy in the same countries except Sweden,
respectively.

Out of the manufacturing activities metal product industries had
contributed 12 percent in Japan in 1983. For the rest of the countries
the share ranged between 0.3 and 2.8 percent, the former figure being
for the Netherlands and the latter for U.S.A.. The contribution of
basic metal industry also ranged between 0.1 and 2.3 percent of the
total collection of indirect taxes in the economies of the countries

under consideration in this study.

This Chapter has focused mainly on the role of the metal sub-
sector in different socio-economic settings. This wider survey and
analysis of the sub-sector is made with the view to open the way for
evaluating the relative importance of the Fthiopian metal sub-sector

in the forthcoming chapter.

Summary of Main Findings

In an effort to analyse the historical development of the sub-
sector in the world, it was found that iron ore extraction has been
one of the oldest activities of mankind. However, it began to
develop rapidly in the first half of the eighteenth century and cont=
inued to grow in the nineteenth and twentieth centuries. Such growth
of the sub-sector did not however, continue without interruption.

The last decade in particular has been a period characterized by the
need to economize on materials and energy. This has resulted in the
decline of steel production and consumption in the world. As a result
a restructuring process has taken place on the world=wide level to

reduce total world demand for steel.

—
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tries Total Indirect Taxes and

Various pages.

Table 10, Indirect Taxes by Activity as a Percentage of Indus
Total Indirect Taxes for the Economy
Japan 1983 U.S.A. 1932 Sweden 1982 |W,Germany 1982 Netherlands 1982|Algeria 1977
T T B Q > S B o
Q B o S B 1 L H i £ g 1 = E
s bl BB banle Slosu|a¥e |235]558 (233308 |[238%|E.¢8
ctivity 5_2 3 S . g 3‘£ E 3 g o S U0 50O T ] & & O oA B B 4O Doed W] & WO
g ulougleduleoe|BRSIS38 [SH8|8da [S88(8da R
4 B B U e B =i HY H W=
Agriculture, Hunt-
ing Forestry -0.48 {-0.4 1.4 | 1.4 541 0.6 -0,9 |-0.3 4.8 1.3 0.1 }0.04
Mining and Quarry-
ing 0,1 0.1 10.2 { 9.9 0.4 0.1 -0.,8 |-0.6 c.3 0.1 52,1 PBé4.1
Manufacturing 56,5 }52.2 13,5 {13.1 24,4 2.5 72.2 | 23.5 56.7 14.5 18,9 |12.4
Basic Metal
Industries 2.5 2.3 0.9 } 0.8 1.5 0.2 0.4 0.1 G2 051
Metal Products 2,0 { 1.3
(Engineering) 129 11.9 3.1 2.8 10.7 1.2 5.1 1.7 1.0 0.3
Total Industries 100 92.4 100 196.8 100 10.8 10C 32.5 "100 27.6 100 165.5
Total == 100 - 100 e 100 - 100 - 100 = 100
" ‘Source:- Compiled fro, UN. National Accounts Statistics: Main Aggregates and Detailed Table (1984),

-
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In the development of the metal industry, the need for integration
and the approach to integrated development of the sub-sector in the
national economy are discussed at length, The discussion was accomp-
anied by a review of the experiences of various countries. The main
pertinent questions are the following: Which model is more suitable
for a developing country? Should a country start right from heavy
steel industry or small-scale steel plants? Should it be planning
integration based on "demand pull" from capital goods industries or
on "demand push'" from the iron and steel industry leading to expansion
and diversification of other sectors? The selection of the modality
of integration process depends upon the specific characteristics of
the developing countries, such as the availability of raw materials,
the level of technical development and manpower training, and the basic

needs of the population.

With regard to the role of the metal sub-sector in different
socio—economic settings, its contribution to the entire industrial
production is the highest of all sub-sectors cof the industrial sector
(i.e., over 35Z in the world). Several countries' experiences have
shown that, the sub-sector is the major contributor to the growth
in the value added share of heavy manufacturing. The annual growth
rate of the metal sub-sector in terms of production is also relatively

impressive.

In terms of the contribution to employment the metal sub-sector
is the highest of all other sub=-sectors in all economies with the
exception of developed market economies. It is also observed that

in manufacturing, the metal sub-sector has the highest annual growth
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rate of employment compared to other sub-sectors in centrally planned

and developing market economies.

In the case of contribution to foreign exchange, in the
industrially developed countries, the metal sub-sector is the major
contributor in terms of export earnings. But in the developing
countries, generally, the role of the metal industry in the export

sector is insignificant.

The contribution of the metal sub-sector to Government revenue,
among other ways is through indirect taxes and operating surplus.
With respect to the contribution of the sub-sector to indirect taxes,
its share is the least in the industry total for all countries
considered in this study., With regard to net operating surplus of
the sub-sectors of manufacturing, conditions varied across activities
and countries. For example, in some countries the shares of metall-~
urgy in both the industry total, and total for the economy were

positive whereas it was negative in other countries.
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According to the UN, National Accounts Statistics, Operating
Surplus is defined as the excess of Value Added over the sum of
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less of subsidies receive,



Chapter 3

This Chapter is concerned with the relative importance of the
metal industry in the Ethiopian economy. Its focus is on the structure
of the sub-sector i.e. distribution by region and ownership, the con-
tribution to value of production, employment and income generatiom,
Government revenue, foreign exchange, and the linkage effect of the

industry.

3.1. The Structure of the Sub-Sector

3.1.1 Geograrphic Distribution

ietal manufacturing is heavily concentrated in a small number of
locations. Only Shoa and Eritrea, in 1983/84 G.C., accounted for 100
percent of “he sub-sector in terms of number of establishments, employ-

ment, gross value of production and value added (Table 11y

Shoa alone had 63 percent of the establishments, 68.6 percent of
persons employed, and more than 84 percent of value added. The rest

of the contributions were made by Eritrea Administrative Region.

The concentration of metal firms is also heavy within regions.
For instance, in 1985/86 G.C., out of the total value produced by
metal manufacturing in Shoa, Menagesha Awraja (Province) produced
77.5 percent, whereas, the rest, 22.5 percent, was produced by Yerer
and Kereyu Awraja. In the case of Eritrea the whole value was

produced by Hamassen Awraja (Table 12).

This pattern of distribution has been largerly determined by the
concentration of the market and the availability of infrastructure.
The main urban centers and concentrated sources of demand for the types
of goods produced are located in Shoa and Eritrea, where Addis Ababa
and Asmara are situated. These two areas are also better endowed with
infras-rvecture, particularly electricity, telecommunications and

transport, than other parts of the country.l
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Table 11: Geographic Distribution of Metal Manufacturing
1983/84 G.C.*

T — v — v

No.of No.of Gross Value Census
Region Industrial Groups Establish- P-reons of Product- Value Added
ments Engaged ion at Market
Price
Iron and Steel basic 2 610 73,418 16,857
industries {7.4) (25.5)  (53.6) (41.9)
Shoa Fabricated metal products
except machinery and 15 1,032 43,688 17,028
equipment (55.6) (43.1) (31.9) (42.4)
Sub-Total 17 1,642 117,103 33,885
(53.0) (68.6)  (85.5) (84,3)
Iron and steel basic 1 142 8,609 2,474
industries (3.0) (5.9) (6.3) (8.2)
Eritrea Fabricated metal products
except machinery and 9 611 11,224 3,830
equipment (33.0) (25.5) _(8.2) (9.5)
Sub-Total 10 753 19,833 6,304
(37.0) (3L.4) (34.5) (15.7)
Iron and steel basic
industries 0 0 0 0
Fabricated metal products
Other except machinery and
Regions equipment 0 0 0 0
Grand 27 2,395 136,936 40,189
Total (100) (100) (100) (100)

Source: Computed from C.S.0., Results of the Survey of Manufacturing
Industries, 1983/84, A.A., pp. 22-23.

* Figures in parentheses represent percentage of total,



_.49-.
Table 12. Distribution of Value of Production at Constant 1980/81
Price of Metal Manufacturing by Administrative Regions

and Awrajas 1985/86.

Region Awraja Value of Share in Percentage of
Production Total
Menegasha 84,548,000 69.5 (77.5)
Shoa Yerer and
Kereyu 24,554,000 20,2 (22.5)
Total 109, 100,000 99.7 (100}
Eritrea Hamassen 12,503,000 10.3 (100)
Grand Total 121,603,000 100

Source:- Computed from the Ministry of Industry, Statistical Bulletin

IV, Sept., A.A., p.l7.

NOTE:~ Figures in Parentheses represent Awraja's share in the region,

3.1.2. Distribution by Ownership Type

In terms of number of establishments, the larger proportion was
privately owned. /According to 1983/84 data, privately owned metal
establishments constituted 51.6 percent, whereas the public sector owned
48,4 percent, liowever, in terms of number of employees, Gross value of
production, value added and net book value of fixed assets, the bulk of
the sub-sector was publicly owned. Public sector constituted over 99
percent for the last three items and 86.5 percent for the number of

employees (Table 13),
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Table 13. Distribution of Metal Manufacturing by Type of Ownership

1983/84
Social Sector®
Particulars Publiec Sector Private Sector All
Industries Industries Industries
Number of establishments 15 16 31
(48.4) (51.6) (100)
Number of Permanent 2,878 448 3,326
emp loyees (56.5) (13.5) (100)
Gross value of production 132,103,000 8,022,000 140,125,000
. L . . T Y © 66y
Value added at market 34,848,000 3,397,000 38,245,000
price (91.1) (8.9) (100)
Net book value of fixed 31,407,000 3,010,000 34,417,000
assets (91.3) (3.8) (100)

Source:- Computed from same source as in Table 12, p.72.

* Figures in parentheses represent percentage of totals,

In Ethiopia, at present, the public sector is expanding. This can
be seen from the pattern of ownership which emerged between 1975/76
and 1984/85 G.C. For instance, publicly owned establishments which
accounted for 22,6 percent, increased to 51.4 percent in the ten years
period between 1975/76 and 1984/85 G.C. The share of the private
sector on the other hand declined from 77.4 percent to 48.6 percent

in the same period (Table 14).
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Table 14. Pattern of Ownership of Metal and Electrical Establishments
in 1975/76 and 1984/85 G.C.* (in percentage of totals)

1975/76

1984/85

Industrial Group Publie Private Total

Public Private Total

Metal and Electrical 7 24 31
(22.6) (77.4) (100)

18 17 35
(51.4) (48.6) (100)

Source:- C.5.0., Facts and Figures, 1987, p.50.

% Figures in parentheses represent percentage of totals.

Table 15 provides the structures of ownership of iron and steel

production in different economies of the world.

From the Table it is

possible to sze that more than 50 percent of the world iron and steel

industry is now state-owned.

Table 15. State Control of Iron and Steel Production

Country (%) of Total
United States 0
Japan 0
EEC 517
Other OECD Countries 57.4
CMEA countries 100.0
Principal developing countries

Brazil 54.6
Mexico 50.0
India 74.6
Venzuela 87.0
South Korea 60.9
Total 55.4

Source:- Prierre Judet: "The World Crisis of the Iron and Steel

Industry and its Impact in the Development of this

Industry in Developing Countries’ UNIDO, June 1986, p.38.
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3.2. The Contribution to Value of Production

As can be seen from Table 16 the value of production of the sub-
sector shown an increasing trend throughout the period under considera-
tion. 1In 1975/76 the total value of production was Birr 38 million,

In 1983/84 it rose to the level of Birr 105 million which indicates

an increase of 172.4 percent over that of 1975/76. That meant that

the average annual growth rate was 12.2 percent over the period covered
except for 1981/82 when production declined by 46.3 percent over that
of 1975/76 level. The growth rate is by far better than the growth

rate of the sub-sector in the different economies of the world.
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Value of Production at Constant 1971 Prices of National Metal
Works Corporation and All Other Corporations Administered by
the Ministry of Industry Between 1975/76 and 1983/34,

(in '000 Birr)

Name of Corpo- 1975/76

Growth rate%*
1976/77 1977/78 1973/79 1979/80 1930/81 1981/82 1982/83 1983/84 between 1975/76-

ration 1983/84 in
percent
National Metal 172.4
Works 38672 42573 50952 74612 82562 87933 20785 100249 105356 (19.2)
Total for the
Corporationg#* 753343 773568 787934 1067728 1212725 1301420 136812 1471567 95,3
(10,6)

The share of the
metal sub-sector

in corporations Sl
total (%)

5.5 6.5 7.0 6,8 1.5 6.8 7.2

Source: -
S

Ministry of Industry Plan and Programme Office, "The State of the Manufacturing
Sector of the Ethiopian Economy after Nationalization" A.A., 1986, p.5,
* Figure in Parentheses are annual growth rates,

** These Corporations include those administered by the Ministry of Industry,



5/
- 54 =

Although the growth rate of the sub-sector in value of production
is significant between 1975/74 and 1983/84 G.C., its share in the
industry's total has beern 1ow, The share varied between 5.1 and 7e2
percent in the period, The period 19381/82 ¢.C, wag exceptional when
the share hag gone dowvn to 1.5 Percent. However, the annual average
share had gone down to 1.5 percent. However, the annual average share
was about 6 percent, Compared to the share of the industry in different
economies of the worlq the contribution of the sub-sector in the
Ethiopian economy is insignificant in spite of the high growth of

production. (Table 4).

Je2:1: The Structure of Cutput

value of production ranged between 62,7 and 66.9 percent during 1980/81
and 1985/86 G.c, (Table 17), 1n the case of vaiye added the same
branches of industry contributed as high as 70 percent between 1981/82

and 1985/86 G.g, 2

From Table 17, it can also be seen that the next sub~sectors in
order of importance are chemical, leather and shoes, metal products,
wood and wood Products and Paper and paper products. Ip particular, the
share of the meta] Products in the value of industrial Production had
ranged between 5,6 ang 7.6 percent from 1980/81 to 1985/86 G.C. Its
share in valye added also rangad between 3,8 and 5.9 percent in the

5 3
same period,
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Table 17, Percentage* Distribution of Value of Production by

Industrial Branch

No. Industrial Brapch## 1380/81 1981/82 1982/83 1983/384 1984/85 1985/86

L Food 26.1 24,0 25,7 25,7 25,2 23,5
2.  Beverage 15.8 15.7% 15.¢ 15.5 17.8 17.5
3. Tobacco 3.9 4,3 4,7 4,2 5.1 5.6
4, Textile 25.0 24,5 - 22:56 23145 20,0 20,1
J. Leather and shoes 6.8 7.9 7.5 6.0 25 7.8
6. Wood and wood product - 02 0.6 0.7 0.6 0.6
7. Paper printing and

publishing 3,:0 L | 4,8 3l 542 53
8.  Chemical 3.0 8.4 9,1 9.3 8.2 7.2
9. Non-metallic mineral

Product 2.2 2.8 2.4 2.1 3.2 3.7
10. Metal products 7.3 | 7.6 7.6 1:2 6.6

Source:- Scme as in Table 12, p.15.

* Percentages 12y not add to hundred because of rounding.

percent of permanent employment and pProduced 380.3 percent

of the value added at market price of the nanufacturing sector,

3.2.2, Value Added
M

The value of production of an industry includes mostly a trans-
formation of Products which were Produced in some other activities,

Therefere, the net contribution of ap industry to the economy is
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measurad by the value added. The newly created value by the metal
industry has been increasing during the period under considerations.
For instance, the growth of value added at market price between
1978/79 and 1933/84 CG.C. was 387, that means an average annual growth
rate of 6.4 percent (Table 18). However, this growth rate is less

than the rate of growth for the industry in general.

A look into the share of the sub-sector in the industry total
value added at market price shows that it varied between 3,3 and 4,2
percent in the period 1978/79 to 1983/34 G.C. Over these eight years
there was significant difference on the ratio of value added to gross
value of production. The ratio declined from 0.42 in 1976/77 G.C, to
0.29 in 1983/84 G.C. Thus, the available evidence seems to indicate
that the metal sub-sector has increasingly become associated with high
costs of production. From 1976/77 to 1963/84 G.C. value added in the
sub-sector decreased from 42 to 26 percent of the gross value of
production. This implies that the gross value of production attributed
to material inputs and utilities (intermediate inputs in general),

increased from 5§ to 72 percent in the same period. (Table 19).
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Table 18. Census Value Added* of Metal and Total Manufacturing Industries at Market °

Price for 1978/79 - 1983/84 G.C. (in '000 Birr)

Value Added at Market Price

Percentage growth
rate** 1978/76 -

1978/79  1979/80 1980/81 1931/32  1982/83 1983/84  1982/33 ¢.C.
Metal industry 29054 33705 38449 364402 35376 40194 383 (6.4)
Total for manufacturing
industry 725844 945381 915959 1017418 1071161 1,962,236 64,8 (10.8)
Percentage share of the
sub-sector in the industry 4,0 3.6 4,2 3.6 3.3 3.4

Source:-  Same as in Table 11, Various issue.

X

industrial cost.

*% Figures in Parentheses represent annual growth rates,

* Census value added is the difference between gross value of production and
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Table 19. . Ratio of Value Added at Market Price to Gross Value of

Production (in Y000 Birr).

Year G.C. Value Added (VA) Gross Value of Production Ratio of VA/VOp

(VoP)
1976/77 17,339 41,709 0.42
1977/78 18,127 54,423 0.33
1978/79 29,054 82,723 ' 0.35
1979/80 33,075 106,498 0.32
1980/81 38,449 118,030 0.33
1981/82 36,402 118,834 0.21
1982/83 36,376 124,880 0.28
1983/84 40,194 136,936 . 0.29

Source:~ Same as in Table 18.

3.3. Employment and Income Generation

We consider below the direcct employment effect of the sub-sector
between 1973/74 and 1983/84 G.C. One should also bear in mind the indirect

employment effects of industrial establishments through their linkages.,

48 can be seen from Table 20, the number of permanent employees
of the sub-sectcr showed an increasing trend over the period under
consideration. The number, which was 1,401 in 1973/74, increased by 105
percent, reaching 2,878 in 1983/84 G.C. This implied an average annual
growth rate of 9.6 percent for those eleven years (which is equal to the
annual growth rate of developing market economies between 1972-1984),
These growth rates are significant when compared with those of the
industry's growth rates, which were 66 percent during the entire period

and 6 percent annually,
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Table 20, Number of Permanent Industrial Employees

Y E A R S

1873/ 1974/ 1975/ 197¢/ 1977/ 1978/ 1979/ 1980/ 1981/ 1982/ 1983/ Growth rate*

Name of Corporation 74 75 76 77 78 79 80 81 82 &3 84 1873/74
G.C. 6.C G.C. G.C. G.C, G C.,, G.C. G.C. G.C. G.C, GG 1983/84
National Metal 1401 1419 1427 1489 1523 1875 1951 2353 2437 2498 2878 105
Works (2.6)
Total for the 66
Industry ' 47507 50894 55205 60844 €3288 63990 64771 69144 73374 75741 178928 (6.0)

The share of the sub-
sector in the 3,0 2.8 2.6 2.5 2.9 2.9 2.0 3.4 3.3 343 3.7
Industry Total (%)

Source:- Same as in Table 16, p. 20,

* Figures in parentheses are annual growth rates,
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Although the growth rate of employment of the sub-sector is signi-
ficant compared to the industry's growth rate, its share in the industry's
total employment is not up to expectation., The share varied between
2,5 and 3.7 percent in the period 1973/74 to 1983/84 G.C. The average
share over those eleven years was 3.04 percent the lowest and the highest
shares being registered in 1976/77 and 1983/84 respectively. This share
was the lowest compared to the share of the metal industry employment in
all economies of the world, which is on the average 34.1 percent in 1980
G.C. (Table 7).

The structure of persons engaged by sex and nationality, and by
industrial group (public and private) provides the following picture.

Of the total persons engaged and employed in the industrial sector in
1983/84 G.C the share of the metal sub-sector was the least i.e. 2.6
percent in both cases. It was textiles manufacturing which had the
highest share of employment, i.e. over 40 percent. This was followed
by food manufacturing with the share of 18.5 percent (Table 21).

The sub-sector absorbed in total 9.8 percent of foreigners (the
highest figure compared to other sub-sectors), and 0.7 and 3.7 percent
of females and males engaged in the industrial sector.

In 1983/84 G.C, out of the total wages and salaries of the indus-
trial group, 3.8 percent was paid to workers of the metal sub-sector.
For comparison the share of other sub-sectors is also given in Table 22,
Textiles and food industries had shares to total payment 31.7 and 13.9
percent respectively,

The metal sub-sector had a share of payment of 15.9 percent of
total wages to foreigners, 1.4 percent to female workers and 4.4 per-
cent to male workers in the entire industrial sector. Here it is also
observable that 69,5, 19.3 and 0.9 percent of the total wages and salaries
payment were for males, females and foreign workers engaged in the entire

industrial sector respectively.,
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Table 21, Percentage Share of Persons Engaged by Sex an

d Nationality

and Industrial Group-Public and Private 1983/84 G.C.

(in Percentage)

Percent of Each Categoryl

Percent of Total

Industrial Group Egpiogians Foreigners Total Employee32
Male Female

Food Manufacturing 22 11.0 8.7 18.5 18.5
Beverage Industries 9.5 4,2 8.7 7o 7.7
Tobacco Manufacturing 2.4 l.4 - 2is 1. 2,1
Manufacture of Textiles 20,2 60, 4 5.4 40,5 40,6
Iron and Steel Basic

Industries 1.2 0,1 1.1 0.8 0.8
Metal Products 2.5 0.6 3,7 1.8 1.8
Unclassified 32.2 22,3 67.4 28.6 28,5
Total for the Industrial

Group 160 100 16C 100 100

Percent of the Grand

Total 65,7 34,2 0.1 100 99.6

Source:— Same as in Table 11, p.3.

1. Persons engaged (category): includes pai
working proprietors, active partners, an

workers.

2. Employees:- include all persons on the p
seasonal or temporary workers,

Table 22. The Structure of Wages and Salaries of Person
and Nationality 1983/84 G.C. (in pe

d employees and
d unpaid family

ayroll whether

s Employed by Sex.
rcentage)

Wages and Salaries Total
Industrial Group Ethiopians Foreigners
Male Female
Food Manufacturing 21.7 11:9 5:9 18.9
Beverage Industries 9,2 5:3 20.8 9.4
Tobacco Manufacturing 1,9 3.1 - 2.1
Manufacture of Textiles 27.3 51.4 1.7 3747
Iron and Steel Basic
Industries 1.5 0.3 8.1 1.3
Metal Products 2.9 1.1 7.8 2.5
Unclassified 35.5 26.9 55.7 34,1
Total for the Industrial
Group 100 100 100 100
Percent of the Grand
Total* 69,5 19.3 G.9 100

Source:- Same as in Table 2T

* does not add to hundred because the total includes comnmission
bonuses and allowance for food and lodging.
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It is a fact that the sub-sector requires skilled managers, tech-
nicians, production planners, designers, programmers, process and quality
controllers, skilled operators, skilled maintenance crew, other engineers

s 4
and technicians,

For example, the employment structure in the iron and steel
industries of average performance in the developed countries is said

to be as follows.5

- Engineers and executive = 37
~ Technicians, foremen and staff = 177
- Skilled workers = 68%
= Unskilled workers = 127

On the other hand the structure of highly developed iron and steel

industries where automated process is used is said to be:

—- Engineers and executive = 3%
-~ Technicians, foremen and staff = 67%
- Skilled workers = 307
= Unskilled workers = 0%

In the case of Ethiopia the situation in the metal industry is

different. It takes the following structure.6

- Professionals = 2,67
- Semi=-Professionals = 5,17
- Skilled (9=12 Grades) = 26,5%
= Unskilled (below Grade 8) = 65.8%
Total = 1007
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Therefore, the available evidence reveals that the sub-sector is
far below the level of development by the world standard in terms of

the skills of employees,

3.4. Contribution to Government Revenue

Industrial public enterprises contribute substantially to central
Government revenues. The contributions have taken three forms: capital

charge, corporate taxation and residual surplus,

Each year, industrial public enterprises are legally required to
transfer an amount equivalent to five percent of the state capital
invested in them from pre-tax income. This capital charge which is
intended as a return on the Government's equity in each enterprise, is
paid to the treasury, The corporate tax rate in Ethiopia is 50 percent

and is levied after the capital charge.

By Proclamation 163 of 1979 industrial public enterprises are
allowed to keep 10 percent of the after-tax profits as addition to
general reserves, until such reserves reach 30 percent of the equity
capital. The other 90 percent of profits, called residual surplus, is
payable to the national treasury within seven months after the end of

relevant fiscal year,

The effect of all these levies is that enterprises are led to
experience substantial cash-flow problems. Therefore, they increase
their short term borrowing from the Commercial Banks and lengthen the

delay in paying their levies to the treasury,



a5 16

The various forms of the contribution of the metal industry to the
Government revenue ig given in Table 23, ¥or example from 1984/85 to
1986/87 G.C. the metal industry contributed annually to the Government
revenue up to 18 million Birr of which indirect taxes constituted about
nalf of the total, whereas transferred residual surplus and capital

charge contributed less than 8 and 2 million Birr respectively,

With regard to the growth of the contribution during 1984/85 and
1986/87 G.C, total contribution had grown by 8.6 percent, Capital
charge had increased by 64.2 percent whereas residual surplus and
indirect taxes had increased by 5.8 and 4.4 percent respectively,
Table 23. The Various forms of the Contribution of the Metal Industry

to the Government Revenue from 1984/35 tro 1986/87 G.C,

(in Birr)

Growth between
Ltems 1984/85 1985/86 1986/87  1984/85-1986/87
in percentage

Capital Charge 1,017.000 1,821,000 1,669,852 64,2
(6.1) (11.4) (9.2)

Indirect Taxes 8,295,000 7,458,000 8,656,000 4.4
(50) (4.21) (48)

Transferred Residual

Surplus 7,297,000 5,758,000 7,717,985 5,8

(43.9) (42,1) (42,8)

Total 16,609,000 16,037,000 18,044,467 8.6
(100) (1.00) (100)

Source:~ National Metal Works Corporation.
i da S
NOTE: Figures in parentheses are shares in bercentage of total,
The indirect taxes, which are the main source of Government revenue

in the metal sub-sector, however, had a share ranging between 2.8 and 3.3
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percent in the industrial total indirect taxes between 1978/79 and
1982/83. Over those five years the growth rate for the metal sub-
sector was 62,2 percent, or on the average 12.4 percent annually,
whereas, for the entire industry it was 75.6 percent, that is 15
percent annually. (Table 24). This means that, other sub-sectors of
the industrial sector had shown faster growth than the metal sub=gector
in terms of their contribution to the Government revenue through the

indirect taxes,

Table 24, Indirect Taxes for 1978/79 - 1982/83 @,cC.
(in '000 Birr)

Percentage Growth |

Name 1978/79 1979/80 1980/81 1981/82 1982/83 rate* 1978/79 -
G.C. G.C, G.C, G.C. G.C. 1982/83
Metalic Products 5,760 8,578 9,715 9,349 9,342 62.2 (12.4)

Total for the
Industry 187,844 272,230 296,594 312,635 330,006 75.2 (15)

The share of the
sub=sector in the
Industry Total

(%) o | 32 2.0 2.0 2.8

Source:~ Same as in Table 20, p.20.

*Figures in parentheses are annual growth rates,

3.5. The Contribution to Foreign Exchange

The contribution to foreign exchange is measured by the amount of
foreign exchange earned, by the export of the sub-sector's output and
the amount of foreign exchange saved because of producing formerly

imported goods,
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The contribution of the sub-sector to foreign exchange through
export is almost nil, For instance, betwesn 1978 and 1982, the share
of basic metal and metal manufacturing in the total foreign exchange
earnings was zero, except for the 1979 metal manufacturing share of
0.1 percent. Moreover, the sub-sector compared with other sub-sectors
is the highest dependent on imported input singularly requiring over
80 percent of its total inputs., This in fact has made the sub-sector

a net importer.

Several calculations have indicated that the attempt to save
foreign exchange through producing formerly imported goods also was
negative., The sub-sector did not help save foreign exchange in general
as indicated by Domestic Resource cost (DRC) estimation of 1972, 1980,

1983, and 1986°°

Based on the DRC calculations by Guisinger (1972) and World Bank
(1983) for iron and steel industry, negative value added to production
was obtained. This meant that the industry was 'absolutely inefficient'
in that it used tradeable inputs whose value (at world prices) was
higher than the value of the output it produced.10 However, this
author's calculation of DRC (1.,02) for all metal factories under the
National Metal Works Corporation (NMWC) for the year 1986/87, classified
the sub=-sector as marginally inefficient. It is also observed that
the sub-sector shows a positive private prefitability whereas the
economic profitability is negative. This is due to the protection
provided to the sub-sector by the Government. The rates of protection

are 1,33 (nominal protection) and 1.36 (effective protection).11
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The inefficiency of the metal sub-gsector to save foreign exchange
may not hold true if detailed product by product analysis is made. There
are metal products which are efficient in saving foreign exchange.12

On Melisachew's product specific DRC calculations of 1980/81, the
variations from product to product can easily be noticed, For instance,
two products i.e. structural metal products and sickles were categorised
as 'extremely efficient', hand tools as very efficient, iron and stee]

efficient and cork very inefficient,

3.6, The Linkage Effects of the Industry

The linkage effects within the sub-sector and different sectors of
the economy will be measured by the extent to which the sub-sector
purchases domestically produced inputs and produces inputs for other
sectors,

If we look at the total sales of metal products to different sectors,
it is possible to evaluate the strength of the relationship, The highest
relationship was registered with the construction sector, followed by
agriculture and consumption sectors. In 1986/87 ¢.C, of the total sales
58 percent was sold to the construction sector, Agriculture constituted
13.8 percent, household and office furniture 10,7 percent, household
utensils 8.4 percent and other products 9.1 percent (Table 25),

In 1985/86 out of the total establishments administered by the
Ministry of Industry, consumer durables were produced only by National
Metal Works establishments (those establishments constituting 100 per-
cent of value added and of number of establishments). Engineering goods
producing establishments under the Metal Corporation constituted 67
percent of the total establishments and 91 percent of the value added.

In terms of intermediate goods and light consumer goods produc-

ing establishments, their share both in the number of establishment
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Table 25. GSales of Metal Products * to Different Sectors of the Economy

1986/87 G.C. (in percentage of total)

Construction  Agricultural FHousehold Household Other Total
materials equipment utensil and office pro-
furniture ducts

" Sales 58.0 13.8 8.4 10.7 9.1 100

Source:~ Computed from Consolidated Financial Statements of National Metal
Works Corporation.

* Produced in establishments administered by the Ministry of Industry.
and value added were 17.1 and 10.7 percent, and 1,0 and 0.3 percent
respectively, However, the service rendering establishments were

non exigtent in the sub-sector (Table 26).

If we observe the interaal structure of the sub-sector in terms
of establishments by type of goods produced and value added, the
following can be said. Light consumer, consumer durables, intermediate,
and engineering goods producing establishments constituted 4.8 and
6.1 percent, 57.1 and 38.8 percent, 28.6 and 37.3 percent, and 9.5
and 17.8 percent of total establishments and value added respectively
‘Table 26). Therefore, consumer durable production takes the highest
share in terms of number of establishments and value added followed
by intermediate goods production. However, there are no service
rendering establihsments in the Corporation. For comparison the
percentage total for the corporations in the manufacturing sector is

provided in Table 26.

The percentage share of establishments and value added on the
basis of industrial resource inputs for 1985/86 G.C. is given in
Table 27. Import based industries were dominant within the sub-

sector both in the number of establishments and value added. i.e.
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Table 26. Value Added* of Metal Establishments by Corporation and by
Types of Goods Produced for 1985/86 (in percentage)
Light
Name of Consumer Consumer Intermediate Engineering Service Total
Corpuration Particulars goods Durables Goods Goods Kendering
National No. of Establish-
Metal ment 4,8 5Fal 28.6 95 0 106
Works Value Added 6.1 38.8 37.3 17.8 0 100
Total for No. of establish-
Corporations ments 63.0 7.4 Z1.46 1.9 e 100
in the in-
dustrial Value Added 78.9 1.7 15.1 0.9 3.4 100
sector
Metal Works No.of establish~
in the mants 1.0 100 171 66.7 0 13
Total Value Added 0.3 100 10.7 90.6 0] 4.4
Sourcc:i- Same as in Table, 12. p. 59.

* Value

Added at Market Price.
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76,2 and 38.5 percent respectively. This was followed by domestic
forest resources based industries. The share of the metal establish-
wents in the total manufacturing sector is also contained in the
Table. For instance, import based industries, of Metal Corporation
constituted 32 percent of the manufacturing establishments and 13.7

percent of the value added.

It can also be seen that the import dependence of the National
Metal Works Corporation is the highest of the other corporations of
the industrial sector. That is, 80.4 percent of the total inputs was
imported in 1981/82. The share of imported inputs for other corpo=-
rations ranged between 7.8 and 70 percent.13

If we look at the internal structure of imported inputs consumption
of the sub-sector in 1960/81, we find the following situation. The share
of imported inputs was 100 percent for structural metal products and
corrugated iron sheets, whereas for hand tools it was 95 percent, cork
94 percent, iron and steel 79 percent and stickle 76 percent.14 Therefore
the detailed product by product analysis of input consumption would
provide the different degree of dependence of each product on imported
inputs.

From the above discussion it is possible to conclude that the
forward linkage effect of the sub-scector is relatively strong and
important whereas the backward linkage effect is weak, demanding for

appropriate measures to be taken.



Table 27. Value Added* of Metal Establishments by Corporation on the

Basis of Industrial Input Resource for 1985/86.
(in percentage)
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Domestic Domestic Domestic Domestic Import
Agricultu- Livesto- Forest Mineral Based Total
Name of Corporaticn Particulars ral Based ck Based Resourceg Resoureeg Industr
Industries Indust- Industries. In-
ries dustrias
National Metal No. of establishments 0 0 14.3 9.5 76,2 100
Workers -
Value Added 0 0 8.6 2,9 88.5 100
Total for the Corpo- No. of establishments 48.2 7 4.9 8.6 30.9 100
rations in the e
Industrial sector Value added 60.2 3.4 1.6 6.4 28,1 100
Percentage of Metral No.of establishments 0] 0 37.5 14.3 32.0 13
Cocrporaticen in the
Total Value added 0 0 232 2.0 13.7 4.4
Source:- Same as in Table 12 p. 58.
*# Value Added is at market price.
NOTE:-  Establishments are grouped ad "domestic based", if more than 50% of their input

is local resources and "import based",

imported. (Input includes raw materizls,

excluding labour input).

if more than 50% of their total input is
indirect materials and utilities used,
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Summary of Main Findings

This Chapter has analysed the relative importance of the metal
industry in the Ethiopian economy. In the study of the structure,
it was found that the sub-sector 1s heavily concentrated in a small
number of locations and in the hands of the private individuals.
However, in terms of number of employees, gross valuc of production,

and value added the bulk of the Sub-sector is publicly owned.

In the case of contribution to value of production, it wasg observed
that the sub-sector has shown an increasing pattern between the years
1975/76 and 1983/84 G.C. Although the annual growth rate of the sub-
sector in value of production (19.2%) between 1975/76 and 1983/84 G.C,
is significant relative to the growth rate of the total of all corpora-
tions (10.6%), its share in the industry's total has been low. The
share varied between 5.1 and 7.2 percent in the same period. Thisg share
in value of production is by far less than the share of the sub-sector
in all industries of the World (35.4%7), Centrally Planned (36.17),
Developed Market (41.3%) and Developing Marked (14.1%) Economies in
1980 (Table 4).

The contribution of the sub-sector in terms of value added to
the total industry also varied between 3.3 and 4.2 percent at market
price in the period 1978/79 to 1983/84. The metal sub-sector is
increasingly becoming associated with high cost of production because
value added declined from 42 to 28 percent of the gross value of produc—

tion in the same period.
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In terms of employment and income generation, it was found that
the sub-sector's employment showed an increasing trend over the period
between 1973/74 and 1983/84 G.C. However, its share in the industry's
total employment has been low compared with the share in all other
economies (refer to Table 7). The level of income generated by the
sub-sector is aslso the least when assessed on the basis 6f the
industry's total. The available evidence reveals that the sub-sector
is also far below the level of development by the World standard in
terms of the skills of employees.

In the case of Government revenue contribution, the sub-sector
has shown a positive growth between 1984/85 and 1986/87 G.C. Among the
components of the total revenue collected, indirect taxes were the most
important followed by residual surplus and capital charge respectively.
With regards to the contribution to foreign exchange some calculations
indicated that the sub-sector did not help obtain and save foreign
exchange.

In terms of the linkage effects both within the sub-sector and
the sub-sector with other sectcrs of the economy, it is observed that
the forward linkage effect of the sub-sector is relatively strong and
important whereas the backward linkage effect is weak, demanding for

appropriate policy measures to be taken.
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11. Technical Derivation of DRC for National Metal Works

Corporation 1986/87 G.C.

(Value in 000 Birr)

Shadow Economic
Item Value Price Price

Total Sales Revenue (R) 144,578 0:75 108,434
Electricity 1,923 1 1,923
Wood and Charcoal 204 0.75 153
Fuels Consumed 1,494 0.95% 1,419
Total Imported Materials Consumed 60,497 0.75 45,373
Total Local Materials Consumed 32,371 0.75 24,278
Traded Input Costs (TIC) 96,489 - 135146
Repair and Maintenance work 451 0,86% 388
Water 18 0.75 14
Stationary and Telephone 154 0,75 116
Transport Cost 130 0.80% 104
Insurance Premiums 871 0475 653
Other expenses 14,064 1 14,064
Total Wages 11,583 0.75 8,687
Other Labour Costs 1,958 © D75 1,469
Total Capital Costs 10,023 1.05 10,550
Domestic Factor Costs (DFC) 39,252 - 36,045

’
Market Value of Fixed Assets 37,004
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(Value in '000 Birr)

Shadow Economic
Item Value Price Price
Working Capital 68,502
Discount Rate Private 0,095
Return on Fixed Assets
(37004X0.095) 35515 1,05 3,700
Return on Working Capital
(68502 x 0.095) 6,508 1.05 6,850
Total Capital Costs
3515 =~ 6508 10,025 1+05 10,550
Total Wages 11,583 0.75 3,687
Total No. of Employees 3337 ~ =
Skilled 1,070 - -
Unskilled 2,267 s -
Average Wage 3.47 2.6
Value Added
(144578 + 96489) 48,089 35,288
Gross Output 144,578 108,434
Total Labour Costs 13,541 10,156

(11,583 + 1,958)

* World Bank Conversion factors, Others are the standard conversion

factors (SCF)
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Private/Social Indicators

(Value in '000 Birr)

R(P) = Gross Output in Private Prices = 144,578
TIC(P) = Traded Input Costs in Private Prices = 96,489
DFC(P) = Domestic Factor Costs in Private Prices = 39,252

Private Profitability 8,837
R(E) = Gross Output in Economic Prices = 108,434
TIC(E) = Traded Input Costs in Economic Prices = 73,146
DFC(E) = Domestic Factor Costs in Economic Prices = 36,045

Economic Profitability (757)
NPC = Nominal Protection Coefficient = R(P) = 144,578 = 1,33

R(E) 108,434
EPC = Effective Protection Coefficient = R(P)~ TIC(P) = 48089 = 1,3
- R(E)- TIC(E) 35288

DRC = Domestic Resource Cost = DFC(E) = 36045=1.02

12, Melisachew Mesfin, op.cit., p.64,

13. World Bank, op.cit., p.9%6.

14, Melisachew Mesfin, op.cit,

R(E)-TIC(E)

35288



ChaEter 4

Factors that Influence the Productivity of the Metal

Sub-Sector,

4,1, Introduction

This chapter analyses the determinants of productivity of metal
factories in the country with a view to suggesting measures which could
improve financial and economic efficiency in the sub-sector. We shall
begin with a brief description of the management structure of the sub-
sector by way of introduction.

The industrial sector is organized into three hierarchically
structured levels of management. At the top is the Ministry of Industry
which exercises overall control in accordance with the policies and
directives of the Council of Ministers and the Office of National
Committee for Central Planning (ONCCP), Management is excercised through
the corporations organised along product lines which in turn control

industrial cnterprises.1

In what follows, we will examine briefly the organization and
Management structure of the Ministry of Industry, the National Metal

Works Corporation (NMWC) and the metal enterprises,

The Ministry of Industry was established in 1979 to control and
manage the nationalized and newly established enterprises.2 The Ministry
is organized into two main divisions, i,e, Operations, and Development
and planning. Each of these divisions is headed by a Vice-Minister
and is responsible to the Minister. The Operations division is divided
into three parallel departments,namely finance, production, sales and
technical, and manpower and labour affairs. All of these departments

report to the Vice Minister for Operation. The Development and planning
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division is again divided into three parallel departments, i.e. planning
and programming, technology selection, and organisation and method
departments. Each of these departments is responsible to the Vice-
Minister heading the Development Division., Below these departments

are the corporations., Also included are branch offices of industrial
share companies (in which the Government owns a majority share holding)

which report directly to the Minister.,

There are two main standing management committees in the Ministry.
One is an executive committee, comprising the Minister, Vice-Ministers,
all department heads and the heads of other sections, The other is a
management ccmmittee which comprises members of the Excutive Committee

plus all corporation general managers and deputy general managers,

The functions of both committees are essentially to review the
existing situation and to discuss problems rather than to make decisions
over operational matters. The Office of National Committee for Central
Planning (ONCCP) retains control over most operational matters such as
establishment of annual production targets, overall limits for capital
expenditures, foreign currency allocations for import purchases, and
changes in selling prices.3 Therefore, the opportunity of the Ministry
to properely manage the industrial sector enterprises is severely
1imited; In fact, its role up to now has largely been to supervise
the implementation of the directives of the ONCCP and other higher
bodies.

The Corporation is not involved in direct production., Its role
is to provide an intermediate level of authority and control between
the Ministry and the factories. It also provides management assistance

to plants.
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The organization structure of the Corporation follows that of the
Ministry.4 There are two main divisions, Operation and Development,
each headed by deputy General Manager reporting to the General Manager,
The Operation and Development divisions are divided into four and three
parallel departments respectively. Under Operation, there are admin=-
istration, finance, production, and commercial departments and under
Development Division, there are industrial engineering, planning and
project departments. Below each department there are main sections
fulfilling specialized functions. There are 22 plants currently
operating under the Metal Works Corporation reporting directly to the
General Manager of the Corporation, However, five of them are engaged

in wood works while one is in chemical products,

The Corporation holds monthly management meetings which consist
of the corporation General and Deputy Managers, all corporation depart-
ment heads and plant managers. As with meetings at the Ministry, this
management meeting is essentially for discussion of problems and not

for decision making over operational matters.

The management structure at the level of the plants is broadly
similar to that of the Corporation.5 There are four departments below
the General Manager, headed by their respective managers. The depart=-
ments are administrative, technical, financial and commercial although
they may be known by different names at different plants, Below each

department there are different sections with specialized functions,
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Plant managers have overall responsibility for the day-to-day
management of their plants, Although managers have responsibility
for plants, they have almost no authority, All operational decisions
are taken at higher level. For example, plant managers have no control
over the quality and type of goods to be produced and sold, selling
prices, recruitment, promotion or dismissal of employees, capital
expenditure, etc., and thus are practically unable to play a direct
role in improving plant efficiency. Because they can only make
suggestions, this results, as some one observed, in frustration and
indifference on the part of managers., There is need for decentralisa-
tion of authority to plant managers since these are the people who,
being on the spot, are knowledgeable of prevailing conditions and what
actions need to be taken, This should contribute to much improved

. . 6
industrial performance.

4.2 Factors that Determine Productivity of the Metal Sub-Sector

Economic and non-economic factors have been considered to determine
the productivity situation in the industry. Sixteen plants administered
by the Metal Corporation have been surveyed, The survey required the
cooperation of several departments both at the Corporation and plant
levels. The personnel involved in completjnihe required information
in the questionnaire were plant managers, and heads of administration,
technical, financial and commercial departments of the Corporation and
rlants as well as members of staff. All of the respondents are holders
of first degree or above. The factors considered in the study are the

following: the nature and quality of the raw materials used; production

Process employed; efficiency of plant; the continuity of production and
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the extent of effective utilization of manpower; the supply of skilled
manpower in all job categories; finance; sources and costs of imported
and domestic raw materials, Other factors include the managerial and
administration system, wage and job promotion policy end employees
relations; and the demand pressure. and transport facilities and

distribution systems.,

4.2,1, The Nature and Quality of the Raw Materials Used,

The level of quality of raw materials used in production has a
strong bearirg on the quality of finished products and thereby affects
the competitiveness of the enterprise in the market. The use of high
quality raw materials increzses the quality and strength of products.

This in turn affects the productivity and profitability of enterprises,

The majority of the enterprises of the Metal sub-sector surveyed
reported that they use medium quality raw materials, Out of the
sixteen enterprises surveyed, 25 percent Indicated that they have
been using the highest quality of raw mzterials and 69 percent the
medium quality., The rest of the enterprises indicated that the quality

level of raw materials is not kacwn.

4,2.,2, Production Process Fwploved

The arrangement of industrial plants can be one of the main factors
affecting the productivity of an enterprise., The arrangement 1s
different from factory to factory depending on the type of production
process adopted., Those enterprises which have adopted process layout
were only 13 percent, whereas those which applied line, product and
flexible layouts constitute 31 rercent each. However, the following

fundamental constraints ;rar- “tri.til Ly zeveral enterprises:
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i) mislocation of machines. (This is particvlarly true in the
case of sickles factorivs where hardeniing is taking place
befcre notching. Wwich notching the hardened part reduces the
strength of the sickles):

ii) the type of line layout that some factories adopted does
not allow one operator to perform two or more short operations;
and
iii) the existence of a considerable amount of distance between
machines along the line has led to additional costs of
transporting materizls and to operate at less than full

capacity.

4,2.3. The Efficiency of Plant

4.2.3,1. Frequent Machine and Equipment Breakdown

The frequent machine and equipnment breakdown causes disruption
of production process and serious production cutdowns. The experiences
of the sturveyed enrterprises in the metal industry indicated that all of
them have faced disrupcion of the production process due to machine and
equipment breakdown. However, the frequency of the breakdown varies
from factory to factory. For example, among the reporting enterprises
those which faced the problem often, scmetimes and rarely were 6,69
and 25 percent respectively.,

It is a disturbing factor to observe that 75 percent of the enter-
prises complained about the absence of timely maintenance of broken
machines. The factors responsible for the delay of maintenance are

summarized in Table 23,
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Table 28. Factors Indicated by Respondents by Rank Matrix for

the sbsence of Timely Kepair of Machinery

Rank Number Percent

Factor 12345 Total %% 1 2 3 4 5
Problem of getting spare

parts 91100 11 69 81.8 9.1 9.1 0 0
Bureaucratic Procedure 12111 6 33 16.7 33.3 16.7 16.7 16.7
Lack of skilled tech-
nicians L1310 6 38 16.7 16.7 50 16.7 0
Machinery too old to
permit quick mainten-

ance 36000 5 56 33.3 66.7 O 0 0

* Percentage of total enterprises surveyed.

Mest of the enterprises responded that the problem of getting
spare parts, and the fact that machinery were too old to permit quick
maintenance, have been the outstanding factors responsible for the
delay of maintenance. Bureaucratic procedures, and lack of skilled
technicians, are also indicated as factors for the delay of maintenance
by some enterprises; several of the enterprises ranked these factors as
the first and second most important maintenance problems as is evident
from Table 28.

As the frequency of the machine and equipment breakdown is
different from factory to factory, the causes for the delay of main-
tenance are also different in gravity from one group of factories to
another. For example, the problem of getting spare parts affected
agricultural equipment and tools enterprises and household utensils

enterprises more than any other group of enterprises; the fact that



machinery is te old to permit quick maintenance affected household
utensils followed by construction and agricultural tools plants more
than any other groups i enterprises; lack of skilled technleilans
affected more the construction and houschold utensils enteprises, and
bureaucratic procedure affected construction meterials more than any
other group of enterprises (see Table 29). However, although different
levels of importance are attached to problem factors by different
enterprises, the fact remains that many of the problems are in common

to many of the enterprises and contribute to the lowering of productivity,

The recommendations of reporting enterprises to minimize machine

breakdown are given in Table 30.

As shown in table 30, the majority of the enterprises surveyed
recommended simiiar methods to minimize breakdowns and provide timely
maintenance. For instance, the enterprises that have recommended to
provide them with wcrkshop facilities to produce spare parts and
replace old equipment as rapidly as possible constituted 81 perecnt
respectively. Similarly, those which have recommended the methods
such as giving training to the work force, introducing individual and
group incentive schemes, strengthening shop floer supervision, and
practicing preventive maintenance constitute 75 percent, 63 percent,
50 percent, and 6 percent respectively.

It is observed also that several enterprises have applied some of
their recommendation to minimize machine breakdown. For example, to
strengthening shop floor supervision has been used by 88 percent of the

recomending enterprises; training to che work force has been applied by
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Table 29. Classification of Problems by Types cf Products

Group of Enterprises | Construction Agricultural Household Househeold Other
Materials Equipment Utensils and and Office Products Total
and Tools Furniture Furniture
Factor Number % Number 7 Number 7 Number Z_Number %  Number 5%
Problem of getting spare
parts 2 18 27 3 27 2 18 9 11 69
pureaucratic procedure 2 33 17 1 17 17 17 6 38
Lack of skilled technicians] 2 33 0 33 1 17 17 6 38
Machinery too old to permit
quick maintenance 2 22 2 22 3 33 1. 11 1 11 9 56
* Percentage of total enterprises surveyed.
Table 30. kecommendations of Enterprises to Minimize Machine Breakdown
Number of Percentage of Total
Recommendation Response Enterprises Surveyed
Give training to the work froce to enhance their competence
in using the machine 12 75
Introduce individual and group incentive schuses to riward
diligent operators individualy and in group for minimizing
breakdowns due to negligence 10 63
Strengthen shop floor supervision to ensure that every worker
handles machines with appropriate care 8 50
Provide workshop facilities to produce spare parts 13 81
Replace old equipment as rapidly as possible 13 81
Practice preventive maintenance 1 6
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50 percent; providing workshop facilitics to produce spare parts by
46 percent; introducing individual and group incontive schemes by 30
percent; replacing old equipment by 23 percent; and practicing preventive

maintenance by 100 percent.

4.2.3.2. Enterprise Capacity Utilization

According to the respunses of enterprises all of them have been
operating below their capacity for over five years now. Capacity
utilization ranged between 33 and 80 percent according to the re-
spondents. The problems summerized in Table 31 were reported as
causes of working less than full capacity.

The majority of the enterprises reported that constraints result-
ing from raw materials shortages, reduction in the number of shifts
or the impossibility of increasing the shifts and poor communications
(in the form of malfunctioning telephone system, inefficient postal
services and poor transportation) as the most common and the strongest
constraints to capacity utilization. The failure to develop or evolve
the technology to produce spare parts locally, lack of motivation to
work on the part of workers, and frequent machine breakdown have been
the other outstanding causes of underutilization of capacity during the
period 1983 to 1988 (Table 31). Most of the enterprises considered
these factors as primary causcs of the underutilization. The examina-
tion of problems by types of enterprisas indicates that the importance
of problem factors varies from one group of enterprises to another.
This is because of specific conditions of enterprises. For example,
most of the factors listed affected plants of construction materials

and household utensils more than any other group of enterprises (Table 32).
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Table 31, Number and Percentage of Enterprises by Degree of Causes

of Under Utilization

Primary Secondary Minor Total

Cause Number % Number 7Z  Number 7Z  Number A
Shortage of supply of electricity and water 2 15.4 1 1.7 10 76.4 13 81.0
Frequent machine breakdown 2 14,3 6 42,9 6 42,9 14 88,0
The failure to develop or evolve the
technology to produce spare parts locally 5 3547 5 35.7 4 28.6 14 88.0
Reduction in the number of shifts or the
impossibility of increasing the shifts 9 60,0 2 13.3 4 26,7 15 94.0
Poor Comaunications 8 57.0 1 % | 5 35,7 14 88.0
Constraints resulting from raw materials shortages 9 60.0 6 40,0 8] 0 15 94
Delays experienced due to unnecessary bureaucracy 2 15.4 2 15.4 9 69.2 13 81
Shortage of specialized labour 3 25.0 4 33.3 5 38.5 12 75
Competition from legally importe substitutes 3 33.3 3 33.3 3 33.3 9 56
Competition from smuggled substitutes 2 28.6 3 42,9 2 28.6 7 74
Security reasons 2 66.7 0 0 1 33.3 3 19
Lack of motivation to work on the part of workers 4 33.3 5 41,7 3 25 12 75.0

* Percentage of total enterprises surveyed.



Table 32, classification of Problems by Types of Enterprise End use Products

Group of Enterprises Construction Agriculture Household Household Other
Materials Equipment Utensils  and office Products Total
and Tools Furniture
Number 4 Number g Number  Z Number ¢ Number 7 No, g=
Frequent machine breakdown 4 29 2 14 4 29 21 1 7 14 88
The failure to develop or evolve the tech~
nology to produce Spare parts locally 4 29 2 14 4 29 21 1 7 14 8g
Reduction in the number of shifts or the
impossibility of increasing the shifts 4 27 3 20 4 27 20 1 7 15 94
Poor communications 4 29 3 21 4 29 21 0 0 14 388
Constraints resulting from raw material:
shortages 4 27 3 20 4 27 20 1 7 15 94
!
Shortage of specialized labour 4 33 2 17 3 25 25 0 0 12 79
Lack of motivation to work on the part of
workers 33 2 17 4 33 17 0] 0 12 79

* Percentage of total enterprises surveyed,
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Therefore, the policy measures to Correct the situation wilj vary in
enterprises depending on the gravity of the problems, despite the fact

that some general problems applicable to MOSt enterprises exist,

4.2.4, The Continuity of Production

The continuity of Production are important for effective utiliza-

tion of Manpower. Based on the responses of the sixteen enterprises,

cases. However, three enterprises had the experience of 8 to 13 years
closure. Partial closure of factories (i.e, closure of certain depart-

ments) is a frequent phenomenon in many of the enterprises,

The reasons for the complete or partial closure of factories are

given as follows:

i) market deficiency resulting mainly from the competition of
legally imported and smuggled substitutes, This is parti-
cularly true for the sickles, Pipe, household utensils, and
tractor assembly plants,

ii) shortage of ray materials, This ig the case of sheet metal
factory and iron and steel foundry,
iii) security problem, This is Particularly true for factories
located in Asmara,
The number of Products prod-iced by a factory ranged between one

and fifty., There hag been changes in the types of these Products in
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a shift or it takes 2 long period to £et approval fronm higher authorities,
It is also observed that pProduction of several types of products is
advantageous for ap enterprise, it permits enterprises to concentrate

on the products with favourable demand condition,

4.2,5, The Supply of Skiiled Manpower in A1l Jop Categories

There are many vacancies in “nterprises, However, the number
varies from enterprise +o enterprises, Out of 130 average number of
workers the range is between less than 5 apd more than 26 vacancies
per plant, Tor instance, 25 percent of the enterprises have more than
26 vacancisj whereas 19, 31 and 19 percent of them have between 21-25,
5-10 and less than 5 vacancies Fespectively, Therefore, 94 Percent of
the enterprises have some level of vacancies (i.e. always less than
100 percent staffing),

Similarly the average length of time of these vacancies varies fropm
enterprise to enterprisn, i, e, between less than one month to over g
year. For example, in 50 Percent of the enterprises the vacancies re-
mained open on the average over 12 monthse, whereas, in 44 percent of
the enterprisés between 1-6 months, The longer a place stays vacant,
the more the negative effect of it on production,

Several reasons have been Teported by the enterprises for the
Prolonged vacancies, A¢ shown in Table 33 most of the enterprises

indicated that length of hiring process and shortage of nondidates



with the required skilis are rearons for the Frolonged Vacancies, A
good many of the enterprises have algg indicated that excessive stocks
of finished goods due to salesg problem ard unreliable 2pply of raw
materials (which discouraged enterprises to push cn Prompt employment),
and unattractive salaries and Wages are reasons whinj 2ave made it
difficult to fi1] vacancies at the right time, The majerity of these
enterprises have ranked the above ag the main reasonsg of prolonged
Vacancies, Howaver, the Teasons di- not have +he same degree of re-
levance to al1l groups of enterprises, This can be observed frem examin-

ation of reascies across the groups of enterprises (Table (34)., For

example, construction plants are Lighly affected by many of the reasons

Table 33, yfgggr/Percentage of Enterpxises by Rank of Reasons

o

# + 1 1
tor the Prolonged Vacaggigi,
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Reasons No. 7 No. ¢ No., Z No, Z No, No A%k

e o

Shortage o: pPersonnel
with ths required ~kivi| 3 M7 70 o 0 o 0 0 0 10 6

Problem cf obtairing
release c¢f personnel
from other sectors

93]
&
o
<
o
o
o
o]
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Unattractive sala~ies
and wages 3 42.9 1 14,3 3 42,9 0 0 0 0 7 4

Unconduzive work enviro-
ment 4 65.7 0 4] 0 (4] 2 33.3 o 0 6 3

Length of emp loyment
Process 10 83.3 1 3.3 1 8.3 0 0 o 0 12 7

Excessive stocks of
finished goods due to
sales problem and un-
reliable supply of raw
materials J 7 100 o 0 o0 0 o0 0 o 0 7 4

AL = =t e v e -

* Percentage of total erterpriges surveved
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Classification of Probléms by Types of Enterprises

Groups of Enterprises Construction Agricultural Household Household Other
— Materials Equipment & Utensils & Office Products Fotal
Reasons tools Furniture’
‘Number 7 Number 7 No. 2 No. % - Noo 7 No. z*
i
Shortage of personnel with the
required skill 4 40 2 20 2 20 2 20 0 0 10 62
Unattractive salaries and wages 29 1 14 2 29 2 29 .0 0 7 44
Length of employment process 4 33 2 17 2 17 3 25 12 .75
Excessive stocks of finished goods
due to sales problem and un-
reliable supply of raw materials 0 0] 2 29 3 43 1 14 ] 14 7 44

* Percentage of total enterprises surveyed,
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than any ocher sY0UP Ui pluncs, bur Lliey are net ariccied by excessive
stock of finished goods. This implies that differzat policy measures
must be prescribed to iwpreve the situncion in differont enterprisas
aid group of enterprises,

Enterprises have managed to overcome the problems of Tilling
vacancies in several ways including the uge of Lumporary and overtime

workers, «¢s indicated by 81.3 percent of th: enterpris.s,

Training improves the skill of workers and thereby improves Pro=
ductivity, It was fcund that 88 pireent of the enterprises have
provided training for theire workers during the last tive years., How-
€Ver, the proporcion of workers which obtain.d training differed from
Qe enterprise to another, renging betwsen 1.7 and 15 pereent of thae
tocal workers of a ifactory. The analysis of realatiovships of number
of vacaucics with the number of porsonnel Lrzined in cach coterprise
indicated thet the enterprises wich the least nuaber of vacancies
generally tended to be thoge with high Level of training of workere,

Table 35, Relationships of Number 0f Vicancies With Nuwber

of Pursonnel Trainad,

Number of Percantage of Average Percoentage
Number of Vacancies Biiterprisas Tota of Trained Persouns
| Encerprises
Less than 5 3 1y 13.4
5-~-10 ) 31 4,5
41 - 25 3 19 4.5
More than 26 4 25 95, 7

4.2.6. The Supply i Financc

Aany enterprises have indicatad zhot they usually face f£insncial
shortage in order to fuifill their objectives, As incdicated by snter-

Prises there are o Varlety of reasons for che Linancizl problem, These

are summerized in Table 306,
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Table 36. Number/Percentage of Enterprises by Rank of Reasons for

Financial Shortage

j 1 2 3 ‘ 4 Total

Reasons 1 Number Z  Number ¥ Nuwber Z Number g Number z%

Unreliable Supply of raw materi-lg
causing under utilization and unre-
coverable custs 7 53.9 3 23.1 3 23.1 0] ¥ 13 81

Ageing Machinery and equipment,
frequent breakdowns =nd high

waiitenance costs Z 20 & 60 2 20 0] 0 10 63
Ccustruaints related to Proclamation

No. 163/79 g 53.3 4 26.9 3 20 0 0 15 94
Failure or delay of payment for

interractory credit sales 2 33.3 1 1lo.6 3 50 0 0 6 38
Excessive stocks of ftinished goods 5 385 5 38.5 3 23.1 U G 13 41
Rising cust of raw materials o 72.8 2 18.2 1 9.1 0 0 i 69
High-cust of burcaucracy i 1 20 v 0 4 80 0 0] 5 31
Heavy relisnce un quantity of production

than cost of production as measure of

SNTerprise performance 2 28,6 4 8.6 0 0 3 42.9 7 44

* The percentage is the percentage of total «nterprise surveyed.



The majority of the enterpriscs (d.e. over 80 percent) indicated
that the constraints related to Proclamation No. 163/797 ("4 Proclama-
tivn to Provide for the Kegulation and Ceordination of Public Financial
Operation™), unreliable supply of raw materials (causing under utiliza-
tion and unrecoverable custs); excessive stocks of finished goods, and
rising coest of raw materials as the cutstanding reascns causing financial
problems. Ageing machinery and frequent equipment breakdown, and high
maintenance custs are also reasons of the financial problems of most
of the enterprises. With some of the enterprises heavy reliance un
quantity of procduction rather then cost of production as a measure of
enterprise performance, failure or delay of payment for interfactory
credit sales, and hight-cust of bureaucracy are causes of declining
financial position.

However, the examination of the reasvns ameng groups of enterprises
indicated ihat their significance differed from one group of enterprises
to another (Table 37). On the other hand, there are groups of enter-
prises which are severely affected by all fact.rs. This included
construction materials, houschold utensils xnd household and office
furniture. This implies thac the policy measures required should of
necessary vary from enterprises to enterprise and from one group of
enterprise to another.,

Selling on credit is a common activity of many enterprises. For
instance, 81.3 percent of the enterprises sell products on credit, but
only 61 percent of them cullect receivables on time. Abcut 38.5 percent
do not collect on time on dccount of saveral reasons. The reasons 4are
the incapacity of che vrganizations to collect and the reluctance of

the debtors te pay. All of the enterprises which faced these problems
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Table 37. Classification of Problems by Types of Enterprises

Group of Enterprises Construction Agri.Equip. Household Household Other
Keason ™ Materials & Tools vtensils & Office  Products Toral
Furniture
Numbar 7 Number 7  Number Z Number Z Number % Number A

Unreliable supply of raw materials
causing under utilization and un-

coversble ccsts 4 31 2 15 4 31 3 23 0 G 13 &1
ageing machinery and frequent equip~

ment breakdwn and high maintenance

custs 3 30 2 20 Z 20 2 20 + 1y 10 63

Cunstraints related to Proclamation

No. 163/79 4 27 3 20 4 27 3 20 1 7 15 94
txcessive stocks uf finished goods 3 23 3 23 4 31 3 23 0 U 13 51
Rising cost of raw materials - 3 27 0 v} 4 36 3 27 1 S 11 69

* Percentage ¢f the total enterprises surveyed,
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ranked them as the first and second most important reasons for not
collecting the receivables on time. This situation therefore results

in financial difficulty.

48 observed, stocks of finished goods and of raw materials have
the tendency to increase over time in some cases. The enterprises

indicated the reasons which are summarized in Table 38.

Table 38. Number/Percentage of Enterprises by Rank of Reasons fqr
Increasing Btocks of Finished Goods and Raw Materials

kank 1 2 3 4 Total

No. % No. % No. % No. 2%

>4

Reason No.

The poor quality of
production 2 50 U v 0 0 2 50 4 25

The high prices of
products 0 0] 0 0

[ g%

106 0 o 2 13

The low purchasing
capacity of distri-
bution organization 10 100 ¢ 0 0 0 0 0 10 63

The low purchasing
capacity of consumers | 0 0 4 100 U 0 0 0 4 25

* Percentage of total enterprises surveyed.

A8 can be observed from Table 38, the low purchasing capacity of
distributing organizations is the most outstanding reason for the
increasing tendency of stocks. However, a few enterprises indicatad
the poor quality of production, and low purchasing capacity of con-
sumers as reasons for increasing scocks of finished goods and raw

materials resulting in financial problems,
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In general the enterprises recommended and ranked the measures
summarized in table 39 to overcome their financial problems arising

from the various conditions discussed above,

Table 39, Humber/Percentage of Enterpriscs by Kank of Kecommendations
to Improve the Financial Position of the Enterprises.

Rank 1 2 3 4 5 Total
Recommendation No. % No. % No. % No. % No. % No. I*
Keplacement of ageing
machinery 2 20 1 10 6 60 ¢ 0 0 0 10 63
Introduction of
Planned maintenance 3 27.33 27.34 45,50 0 0 0 11 69
Search for reliable
supply of raw
materials 8 J241 2 18:2 3 9.1 0O 0 0 0 11 69
Improve inter-
organization financial
descipline 3 33.30 0 0 0 0 6 6 66,7 9 58
Production of spare ]
parts to reduce cost *
and training of
personnel 4 40 5 50 0 0 G ¢ 1 10 10 63
Better use of labour 1 33.31 33.1 0 ¢ 1 33.3 0 0 3 19
Increasing the range of
products, revision of
proclamation 163/79 and
incentive policy 3 100 0 O 0 0 0 ¢c 0 9 0 G

*Percentage of Total cnterprises surveyed.
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The majority of the enterprises (i.e. over 60 percent) suggested
that the search for reliable supply of raw materials, production of
Spare parts locally, training of personnel, and introduction of
planned maintenance are needed to improve the financial conditicns of
enterprises. Other rccommendations inelude the improvemcnt of inter—
organizational financial discipline, replacement of ageing machinery,
better use of labour, increasing the range of products, as well as
revision of proclamation 163/75 and incentive policy, and reduction of
labour cost. Most of the enterprises ranked these recommendations as
the most impertant to improve the financial positions of the enterprises

(Table 39),.

Gl T Scurces and Costs of Raw Materials

All of the enterprises surveyed use raw materials cbtained from
foreign soirces. However, 69 percent of them also use raw materials
obtained from domestic scurces. Among  these which make use of local
scurces, only 18.2 percent ranked these sources as the major ones

whereas 81.8 percent considered the major scurces as being foreign.

In terms of raw materials acquisition all foreign purchases are
handled by the Corporaticn, whereas local purchases are handled by
the respective factories.

Most of the enterprises (75 percent) reported that they usually
face rising costs of raw materials, and several reasons were given
for this situation. The reasons given arc price rises in international
market (which 75 percent of the eaterprises indicated, cut of which 83
percent considered this as the major factor), and the problem of trans=

purt to move imported inputs from the ports (keeping import at the port
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for extended periods which is indicated by 69 percent of the enterprises,
out of which 64 percent considered as the most important resson). Other
reasons include, problems of storage facilities (wvhich is indicated by
31 percent of the enterprises), and the rise in price in the lcecal

market (which is experienced by 19 percent of the enterprises).

The normal reaction of enterprises to a rise in the cost of raw
materials takes different forms. Reducing ccntrollable ccsts to absorb
the rising cost is onc way (practised by 69 percent of the reporting
enterprises, out of which 82 percent considered it as the most important
measure). Other reactions are to use substitute raw materials (under-
taken by 31 percent of the enterprises) or raising selling prices of
the preducts if demand conditions permit (indicated by 31 percent of
the enterprises). However, since selling prices are fixed by higher
bodies, reporting the matter and getting responses from the authorities

take time.

4,2.,3. Managerial and Administration System, Wage and Job

Promotion Policy and Employees Relations.

4.2.8.1. Corporation-Plant Relationship and Performance

Evaluation and Incentive Systems.

Many enterprises (33 percent) reported that the Corporation does
not given close attenticn to them; the relationship is mostly by formal
reporting., This is a result of large number of the factories and the
incapacity of the Corperation. This was indicated by 38 and 31 percent
of the enterprises respectively. What is more striking is that the

number of factories threatens tc be even umere in the future if and when
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the projects in the Ten-Year Perspective Plan are realized, Physical
(geographic) distance is reported by several enterprises .as a factor

which has made cluse managerial attention very difficult,

Many enterprises have suggested a number of measures to improve
the situation. This included, reorganization to give intermediate

level management assistance to plants, or unificaticn of the management

of facteries where physical proximity allow in order to reduce labour

and management cost. Other suggestions include recrganization of the
Cerporation so that it only manages enterprises producing metal products
(enterprises ¢ wood products being assigned to the relevant corporaticn),

and to conduct research over time to improve the organization of the

corporaticn and to sitrengthen its management.

A system of performance evaluation exists in all enterprises con-
ducted twice a year for department heads and once a vear for other
workers. A'l of the =nterprises do not have the tradition cof disclosing

the evaluation to the evaluated workers,

The vse ¢f an incentive system is important te encourage workers.
It was fornd that 94 percent of enterprises use some kind of incentive
system, sad the rest did not because of market deficiencies in their
product (if demand is defficient for the product then this does not

encourage enterprises to produce more of the product).

Different types of incentive systems are used by Jifferent enter-
prises tc encourage workers to produce more. For example, a 5:1:1
system (which is an increase in wages and salaries by five percent when

sales increase, one percent when prefit increases, and one percent when
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productivity increases) is applied by 94 percent of the enterprises.
However all enterprises are coﬁplaining against the incentive system
becuase it does not reflect the individual performance of the workers.
Out of the 7 percent increase in wages and salaries those who are low
income earners are allotted a greater share (because of the concept of
equity and the Government's attempt to reduce income differentials among,
workers), Employees earning up to 650 Birr per month are included in
incentive system, but those earning 650 per month or more are not included,
Therefure, the system does not serve as an effective incentive to indivi-
dual workers, and in fact has served as a major source of dissatisfaction

on the part of diligent workers.

Salary increments and bonus systems are applied by 38 percent of
the enterprises (when profit of over 250,000 Birr is made by the factory).
The piece rate system and a system of giving annual awards are methods
used by 13 and 25 percent of the enterprises respectively. Other benefits
to employees (including provision of free education, medical and insurance
services, sales of products at yeguced price and provision of uniforms
and of other safety services) are also ziven even if not adequately by

the majority of the enterprises.

4.2.8.2. Heasurement of Performance of Enterprisec and Authority

of Enterprises to Sign Cheques and Loan Contracts

Enterprises give little attention to cost accounting. This is be-
cause all enterprises adcpted quantity of »roducticn (the fulfilment
of plan target) as the measure of enterprise performance. This, in
fact, has a negative impact on efficiency of enterprises. Auditing

of books of accounts is not up to date for 31 percent of the enterprises,
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he level of authcrity of the enterprise for sicning cheques is
Up to a maxiaun of 500,000 Birr if the enterprises is located in Asmara
and 50,000 Birr otherwise. This amount is said to be small relative to

the magnitude of operations of the enterprises,
& v i

Signing loan contracts with the banks and renewal of existing
credit facilities are tasks of the Corporation, with the collaboration

of the Ministry,

About 70 percent of the enterprises repcrted that they have experi-
enced delays in the flow of information., The flow of information is
somewhat slow both from the Ministry to corporation and frem factory
to corporation and then to the Ministry, The delays are said to be too
long by 15 percent, mocderate by 56 percent and acceptable by é percent

cf the enterprises,

There are also inadequancies in physical freilities to senerate
tlie required data on time in over 50 percent of the enterprises, The
inadequacies in physical facilities take the following forms: poor
transport and means of communications, shortace of duplicating, type
writing, adding; and photocopying machines, lack of adequate offices,
filing cabinets andg stationary materials, Many of the problems were

ranked by enterprises as being serious.

4.2,8,3. Organized Formal Groups at Enterprises Level

According to the responses a number of formal GCreups are organized
in 88 percent of the enterprises, These include an corzan of the
Werkers! Party of Ethiopia (WPE), Workers' Control Committee (Wce) and

Trade Unions. However, Revolutionary Ethiopia Women's Association (REWA),
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and Revoluticnary Ethicpia Youth Assoclation (REYA) have also been
organized in 57.1 and 11 percent of the enterprises respectively, It
is also found that nanagers cf 64 percent of the enterprises are
executive members of WPE, The majority (91 percent) cf the enterprises
have indicated that participation in the Broups takes too much of the
time available for regular work, A number of managers have also com=~
plained against some workers for their regular absence on every Tuesday
and Thursday afterncons to participate in the activities of urban dwellers

associations.

As is ovserved, there has been a lack of clarity or, probably mis-
understanding about the role of the organized bodies and those of
managers in running enterprise cperations. This problem is more serious
in enterprises where the majority of the staff of the management aroup
are not party nembers. People in the oroduction aroup sometimes attempt
to us the formally organized bodies as an instrument to threaten or

intimidiate the managzement.

4.2.8.4. Policies Affecting Factory Operations

Several policies of the Government have been bottlenecks in factory
operation according to 88 percent of the surveyed enterprises, The
following policies were cited: financial pelicies (particularly related
to Proclamation No, 163/7% as discussed above), incentive pelicies as
discussed above, price policies (for some factories are still selling
their products at prices fixed ten to fourteen years ago, although the
costs of preduction have Leen increasing over time), production policies,

and frequent change of government policies.8 (See Table 40),
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Table 40. Nuwsber/Percentarc of Enterprises Eesponding toe Government

Overall Policies as Bottlenecks of Operations

Humber ¢f Factories Percentage of
Affected the Responding

Factories
Incentive Policies 13 92.9
Price Policies 13 52.9
Financial Policies 14 10C.0
Production Policies 12 857
Frequent review of Government Policies 7 50
Total factories responding 14 100 (88)

*The figure in parenthesis is percentage from the total

enterprises surveyed.

4.2.9. The Demand Pressure Transport Facilities, Distribution System,

ard Market Research and Development

There are no foreieon sales of factery products. However, for
local sales all enterprises use the Government retail and wholesale
organizations under the Ministry of Trade such as Ethiopian Domestic
Distribution Corporation (EDDC) or Ethiopian Household and Office
Furnitures Enterprises (ETHOF), and the Ministry of Construction. These
are the major distribution outlets of the products except for the metal
tools factories which recently started to use their wholesale and re-

tail outlets and private traders,
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The prolblems associated with using EDDC and ETHOF as cutlets of

facteries products are:

i) according to those enterprises which face market deficiency,
that nct enough effort js made to sell the enterprises’
products by the organizations:

the state orzanizations particularly EDDC; instead of

[
[ 5
~

serving the customers by using their own warehouses rather
send them to collect the products from the factories with
letters of purchase and this in fact results in net
additions to the factcories! costs;

the Jistribution invelves - malpractices (because of the

(=1
e
e
-

corruption of distribution enj:loyees) ;

iv) tramsport difficulties for the delivery of products from
tie factory, which are more applicable tc factories in
fLsmarag

v) delays of the distributicn organizations te settle debts;

vi) the impossibility of cbtaining first hand information
regarding consumers' reactions to the preducts cdue to the
creaticn of state distributioﬁ organizations between
enterprises and consumers g and

vii) inadequqey of warehouse facilities both at factery and

market levels,

Many institutions are invelved in the setting of the prices of
factories' products, They are the Corporation, the Ministry, the
ONCCF and the Council of Ministers. Initial Prices are decided based
on ccst of production, However, as indicated above in many enter-

Prises revision of Prices has not been made for the last ten to
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fourteen years. However, there is a need to make revisions of prices
because of the rise in the cost of raw materials, labour, energy (like
electricity, fuel and o0il), spare parts, and taxes on scrap and other

purchases,

It is identified also that none of the enterprises devote any
part of their annual investment expenditure to market research and
development to improve the quality of products and efficiency of

enterprises,
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SUMMARY

In this Chapter an attempt has been made to make an empirical
study of factors influencing productivity of metal factories administered
by the National Metal Works Corporation. It is found that the sub-
sector is organized into three hierarchically structured levels of
management. These are the Ministry of Industry, the National Metal
Works Corporation and the plants. Several committees exist at each
level essentially for reviewinz and discussing problems of production
processes in the enterprises rather than for decision making. Decisions
relevant to products are made at still higher level (i.e. the ONCCP and

Council of Ministers),

With regard to the factors influencing the preductivity of the
metal sub-sccter, a host of economic and non-eccnomic factors has been
considered. It is found that several factors seriously impair the
productivity of enterprises. However, it is also observed that different
problems Lave affected productivity to different deprees in different
enterprises and groups of enterprises, Therefore, the policy measures
required to correct the situations in the enterprises must necessarily

vary.

The empirical findings of the study showed several major problem
factors (attributed to particular causes and reasons) that impaired
productivity of the metal sub-secctor. Hewever, the mest common and the

strengest factors which lower productivity are summarized below:

i) The use of less than high quality raw materials. The

xperiences of the majority of enterprises have indicated

©

that they use medium quality of raw materials. This has to

some dejree reduced the quality and strength of products;
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iv)

v)

vi)
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The types of production prccesses adopted by scme enterprises
which result in mislocatiocn of machines, the difficulty of
using one onerator to perfurm two or more short operaticns
and the existence of a considerable amount of distance
between machines;

The frequent machine and equipment Lreakdown which is
accompanied by the absence of timely repair. The factors
responsible for the delay of maintenance are the problem

of getting spare parts, tco old machinery to permif quick
maintenance, bureaucratic procedure and lack of skilled
technicians. The first two of these factors constitute the
most outstanding censtraints to timely maintenance:

The prcblem related to enterprises working less than full
caracity, The most important causes cf this condition are

rov materials shortaces, reduction in the number cf shifts

o7 the impossibility of increasing the shifts, POCr communi-
cation, failure to develcp ur eveolve the technelesy to produce
spare parts locally, machine breakdcwns, lack of metivation

to work on the part of workers, and shortage of specialized
labour;

The complete or partial closure of enterprises due to

market defficiency, shortage of raw materials and security
reascns;

The difficulty of making quick shift of scume enterprises to

produce products according to market demand;



ix)

X)

xi)
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fill cpen vacancies. This is caused Ly lenygth of employment

process, shortaze of qualified candidates, excessive stocks
of finished poods, wages, and unconducive work environment;
The financial shortages caused by the requirement of
Proclamation No. 163/79, unreliable supply of raw materials,
excessive stocks of finished seods (due te low purchasing
capacity of distribution organizations and consumers, and
poor guality of production), ageing machinery, rising cost of
raw materials, heavy reliance on quantity rather than cost of
production as a measure of enterprise performance, failure
or delay of payment for interfactory credit sales, and high
cost of bureaucracy.

The high dependence on imported inputs and rising costs.
Poor management relationship between the Corporation and

i lants, delay in the flow of information, and lack of using
alternative channels of sale by plants in time of excessive
stocks of preducts;

The absence of appropriate incentive system which

reflects the performance of individual workers and

the adeption of quantity of production (the fulfillment of
plan target) as the measure of enterprise verformance

The sharing of organized formal groups of too much of the
time of workers and the problems resultin; from overall
Gevernment policies related to incentive, price, finance,

and production;



xiii) Problems associated with the factories use of Government

distribution ocutlets:and

xiv) The non-availability of funds and orvanizational units

for market and development research at factory level.
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Notes to Chapter 4

D.H.J. Siviter, "Financial Management and Information System in
Public Enterprises in Ethiopia", A.4. June 1986, p.2.

Ibid, pp. 11-15.

Ibid, pp. 6-10.

Ibid, pp. 11-15.

Ibid, pp. 17-18.

For the detail see Ibid., pp. 2-18.

The proclamation has caused financial detrioration Lecause it
allowed payment of capital charge up to 5 percent of the gross
profit and of indirect taxes 50 percent of enterprise profit.
Again 90 percent from the remaining profit is paid as residual sur-
plus to the Govermnment Coffer. Thus enterprises will remain only
with 10 percent of that small amount of enterprise profit. This
amount of profit is su small that it does nct allow the enterprise
to meve as required. The same proclamation also prevented inter-
factory borrowing for urgent use.

i.e. the fast changing of Covernment policies causing instability
of enterprises envircnment, which is quite related to the periodic
campaign nature of production which increases the enthusiasm to

work at one time and slowdown it at onother and the impussibility

of maintaining the enthusiasm at a higher level all time.



Chapter 5

Summary and Recommendation

1

In spite of the potential dynamic roie that the metal sub-sector can
play in various economies, it is g sub-sector which is not well understood

or provided with adequate support in Ethiopia, Therefore, the focus of

factories, To be able achieve the former objective, the historical de-
velopment and the role of the metal industry in different socio-economie
setting vis-a-vis the Ethiopian reality were analysed. Simple analytic
techniques such as averages, percentages, trend analysis and figures ag
well as qualitative approach have been used ip the analysis of the
information available, In the Pursuit of the latter objective, economic
and non-economic factors influencing productivity have been analysed,
Data were mainly obtained from the questionnaire that was distributed to
sixteen factories operating under National Metal Works Corporation,
Simple analytic techniques are used to analyse the data, To reinforce
these analyses a case study was also conducted on Kotebe Metal Tools

Factory.

the world showed, that iron Ore extraction has been one of the oldest
activities of mankind, However, it began to develop rapidly since the
first half of the eighteenth century as noted in the text. Such growth

of the sub-sector did not however continue without interruption, The last
decade in particular has been a period characterized by the need to

economize on materialg and energy. This has resulted in decline in steel
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production and consumption in the world. 4As a result a restructuring
process has taken place on a world wide level to reduce total world

demand for steel.

In spite of the recent overall decline of production in the metal
industry it is universally recognized that the successful development of
the sub-sector plays a key role in the economic and social progress of
a country. Thus in the development of the metal industry, the nced for
integration and the approach to integrated development of the sub~sector
in the nationl economy are widely discussed in this study. The alterna-
tive approaches of development cbserved from the experiences cof various
coﬁntries were to start right from heavy stéel industry or small-scale
steel plants and plan integration based on "demand pull" from capital
goods industries or on "demand push" from the iron and steel industry
leading to expansion and diversification of other sectors. However, the
selection of the modality of integration process depends upon the specific
characteristics of the developing countries such as the availability of
raw materials, the level of technical development and manpower training

and the basic needs of the populaticn.

In countries where agriculture is the main economic activity the

apprupriate strategy would be tu promote small and moderate-sized steel

and capital goods industries. However, at a later stage of development,

the drive would need to be in favour of larger industries in the search

of economies of scale as well as better quality products. Therefore, in

the context of Ethiopia (where agriculture is the main economic activity,
market is limited and mineral prospecting is at a very low stage of develop-
ment), the appropriate current policy appears tu be that of strengthening

the existing small-scale basic and engineering works and establishing new

1]
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cnes, until the pre-cenditicns for large scale production are fulfilled.
This is the proper approach for the effective promotion of the develop-

ment of this sub=-sector.

With regard to the role of the metal sub-sector in different socio-
economic settings, its contribution to the entire industry is the highest
of all sub-sectors of the industrial sector in terns of production (in
all types of economies), employment (with the exception of developed
market economies), and export earnings (in industrially developed
countries). Several countries' experiences have also shown that, the
sub-sector is the major contributor te the growth in the value added
share of heavy manufacturing. Its annual growth rates is found to be
the highest in employment compared to other sub-sectors wvhereas, the
annual growth rate is relatively impressive. in terms of production in
both centrally planned (10.8%) and developing market economies (12.7%)

(Tables 4,5,6,7, and 8).

However, the contributicn of the metal sub-sector in terms of Govern=
ment revenue through indirect taxes is the least in the industry total
compared to other sub-sectors for zll countries considered in this study,
whereas the degree of contribution through the net operating surplus
varied across activities and countries. In some countries the shares of
metallurgy in both the industry tctal, and total for the economy were

positive whereas, it was negative in cther countries (Tables 9 and 10).

In the case cf Ethiopia, the study of the structure has indicated
that, the sub-sector is heavily concentrated in a small number of locations
and in the hands of the private individuals., In terms of locaticn, in
1983/84 G.C. Shoa alone had 63 percent of the establishments, 68.6 percent
of persons employed, and more than 84 percent of value added., The rest

of the contributions were made by Eritrea Administrative Region- (Tables
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11 and 12). This pattern of distribution has been largely determined by
two obvious factors, nocely cencentration of the market and the availabi-
lity of infrastructure in the twe areas not found in other parts of the
country. This distribution Pattern has therefore significantly added

to the regional imbalance of industrial development in the country,

In terus of number of establishments, the larger proportion was
privately owned. As noted in the text in 1933/84 G.cC. privately owned
metal establishments constituted 51.6 percent, whereas the public sector
owned 48,4 percent. However, in terms of a number of employees, gross
value of production, value added and et bock value of fixed assets,
the bulk of the sub-sectcr was publicly owned. Public Sector constituted
over JO percent for the last three items and §7 percent for the number
of employees (Table 13). It is also noted that, in Ethiopia, at present,

the public secter is expanding (Tabie 14),

The study of the role of the metal sub-sector in the Ethiopian
econcmy, in terms of contributions to value of production, value added,
employment and income generation and Government revenue indicates that
the sub-sector in the Ethiopian economy is at an early stage of develop=~
ment compared to development of the industry in different economies of
the world. Although the potential role of the sub-sector is important
in the Ethiopian economy, it is still by far lower than the role of the
sub-sector in different economic settings. This implies, that there is
great potential for this sub=sector to develop and further play an
important role in the economy of the country,

The linkage effects within the sub-sector and different sectors of

the economy can be measurcd by the extent to which the sub-sector purchases

domestically produced input and produces inputs for other sectors,
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If we observe the internal structure of the sub-sector, import based
industries were doninant within the sub=sector both in the number of
establishments and value adaed i.e., 76,2 and 83.5 percent respectively,
This was followeq by domestic forest rescurces based industries. It
is also observed that the import dependence of the National Metal Wroks
Corporation is the highest of the cther corporations of the industrial

sector as noted in the text,

If we loock at the total sales of metal products to different
sectors, it is possible to evaluate the strengih of the relationshin,
In 1986/87 G.C. the highest relationship was with the constructicn
sector (with 58 percent of sales) followed by asriculture (with 13.8
percent of sales) and consumption scctor (with 28,2 rercent of sales)

(Table 25),

In teras of the linkage effects both within the sub-sector and the
sub=sector with other sectors of the economy, the available evidence
showed that the foreward linkage effect of the sub-sector is stronger
and important whereas the backward linkage effect is weak, demanding
for appropriate policy measures to be taken such as production of inputs

by the dcmestic activities.

Corporation. It is feund that the sub-sector is organized into three
hierarchically Structured levels of management. These are the Ministry
of Industry, the National Metal Works Corporation and the plants, Several
committees exist at each level essentially for reviewing and discussing
problems than for decision making. Decisions relevant to production are

made at still higher levels (i.e. at the level of ONCCP and Council of

Ministers).
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With rezard to the factors influencing the procuctivity of the metal
sub-sectur, a get uf economic and ncn-economic facters has been considered,
It is found that several factorg sericusly impair the productivity o
enterprises, However, it isg also observed that different problems have
affected Productivity to different degrees in different enterprises and
sroups of enterprises, Therefore, the rolicy measures required to correct

the situations in the various enterprises QuSt necessarily vary,

The empirical findings of the study showed several major problem
factors (attributed to particular causes and Teasons) that impaired
pProductivity of the metal sub-sector, The most conmon and the strongest

factors which lower productivity are listed below.

i) The use of less than high quality rawy materials;
ii) the types of preduction process adopted Ly some enterprises;
iii) the frequent machine ang equipment breakdown which is
accompanied by the absence of timely repair;
iv) the problew related to enterprises working less than full
capacity;
v) the complete or partial clusure of enterprises;
vi) the difficulty of making quick shift of SCme enterprises to
produce products aceurding to market demand;
vii) the problem of hiring new employees at the right time to f£i11
open vacancies;
viii) the financial shortages;
ix) the high dependence on imported inputs and rising costs;
x) poor managemer.c relationship between the corporation and plants,
delay in the flow of infurmation, and lack of using alternative

charnels of sale by plants in times of excessive stccks of products;
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xi) the absence of appropriate incentive system which reflects the
performance of individual workers and the adoption of quantity
of production (the fulfilment of plan target) as the measure
of enterprises’ performance;

xii} the share of organized formal groups of too much of the time
of workers and the problems resulting from overall Government
policies relating to incentive, price, financial and production;
xiii) problems associated with the factories use of Government
distribution outlets;and
xiv) the ron~availability of funds and organizational units for

markz=t and developument research at factory level.

5.2. Recommendations

Some of the recommendations which follow emanate from the findings
of the study whercas the rest were propcsed by the enterprises themselves,
The following two groups of policy recommendations are made pertaining
to the appropriate stratepy for the development of the sub=-sector, and

the improvement of the factor use efficiency of the sub=-sectcr.

A, Strategy for the Development of the Sub-sector,

1. In the context of Ethiopia (where agriculture is the main economic
activity, market is limited, and miperal Prospecting is at a very
low stage of developnent), the apprupriate current policy appears
to be that of strengthening the existing small~scale basic and
engineering works and establishing new ones which have more link

with agricultural and construction materials sectors.

2
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2. To reduce the concentration of the sub=sgector in a small number of
locations in the future planning of metal project, appropriate
regional development elements shculd be introduced as the criteria
for project appraisal.

3. The metal sub-sector has weak backward linkage effect. This is
because of the insufficient level cf production of inputs for the
sub-sector by domestic activities. This has led the sub-sector
to be highly import dependent. Therefore, to reduce the import
dependence of the sub=sector significant emphasis should be made
to augument and diversify productive activities aiming to produce

inputs for the sub-sector.

B. Improvement of the Factor Use Efficiency of the Sub-Sector

The metal sub-sector is one of the smallest sub-sectors in the
Ethiopian economy. This sub-sector to develcp and play its expected
role is one of a stage by stage, long term consideration. In the
priority of the long term development plan, emphasis should be given
to progressively improve and make the industry more profitable. For
example, issues such as replacement of ageing machinery, prcduction of
spare parts, training of hipghly qualified personnel, and increasing the
range of products, although very important to improve the performance
of the sub-sector, can not be realised in the short period of time, as

they are the major constraints of the economy as a whole.

Therefore, here under attempt is made to recommend the most practical
ones in the short run period to reduce financial shortages' to improve
production process; to remove frequent machine and equipment breakdown;
to remove complete and partial closure of enterprises, and to improve

employment procedure and manag~ment,
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The search for reliable supply of raw muterials, introduction of
planned maintenance, improvement of inter-organizational

financial descipline, revision of proclamation 163/79 and of
incentive policy to reduce financial shortages.

The types of production processes adopted in some enterprises

should be altered by rearrangement of machines in order to allow

one operator to perform two or more short operations, and to

reduce the distance between machines.

To minimize machine breakdown, it is recommanded to give training

to the work force to enhance their competence in using machines,
introduce individual and group incentive schems to reward diligent
operators individually and in group, strengthen-shop floor super-
vision to ensure that every worker handles machines with appropriate
care, and practice preventive maintenance.

To pravent complete or partial closure of enterprises the following
are recommended: removing market deficiency by curbing the competition
of legally imported and amuggled substitutes, This is particularly
tru2 for the sickles, pipe, household utensils, and tractor assembly
plants; removing shortage of raw materials, this being more
applicable to sheet metal factory and iron and steel foundry; and
reducing security problems, this is particularly relevant to

factories located in Asmara.



- 123 =

To improve and strengthen the employment procedure and management
the following are suggested: reducing the length of employment
process; making salaries and wages attractive; greater decentraliza-
tion and delegation of authority to lower levels so that plant
management can take certain operational decisions; improvement

of the mansgement relationship between the cofporation and plants,
the flow of information; allowing enterprises to use alternative
channels cf sale in time of excessive stocks of products; reducing
the share of organized formal groups of the time of workers; and
the institution of the function of market and development research

at the factory level,
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Appendix I

Empirical Study of Factors Determing Productivity Situation of Kotebe

Metal Tools Factory

The empirical findings reported in the preceeding section depend
entirely on the perception of respondents, those responsible for the
day-to-day operation of public enterprises of the metal sub-sector of
Ethicpian industry. The question arises whether those results can be

corroborated by objective measurement and econometric analyses,

An attempt has therefore been made to (a) explore the problems
that can be encountered (b) suggest hypotheses that should be enter-

tained, should such a project be undertaken in the future.

The exercise consists of regressing the output of one of the
factories' covered by the study, namely the Kotebe Metal Tools Factory,
on the more important variables affecting productivity as reported by
survey respondents, These include labour supply and utilization,
capital shortage, raw material availability, energy supply and plant

maintenance capability.

An attempt was made to fit linear, per-capita and double log
functional relations between the factory's output and the following
variables at 1983 prices for the quarters of the period 1981 to 1988:

L = Labour

K = Capital

R = Raw Materials
01 = Production Workers
02 = Professional and Technical Workers
E = Energy
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Xl = Bottlenecks in Raw Materials

X2 = Bottlenecks in Spare Parts

X3 = Bottlenecks in Miscellaneous Inputs
X4 = Bottlenecks in Machine Breakdown.

All possible considerations in selection among those variables gave
rise to a substantial multicollinearity problem including the ome with
the best possible fit (R2 = 0.61, F = 3,234) reported in Table 42,
The model used as indicated in the introductory part of this work
is in the form of
Y = BIL L BZK + B3R + B401 + BSOZ + BGE + Ble + BSXZ + B9X3 + BlOX4+U"° 1

Bl’ BZ’ p— B10 are parameters estimated and U stands for the

random disturbance term.
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Year/Quarter

Y

L K R 1 2 B 1 3 4
15t 565,362.76 152 7,602,000 280,551.2 80 27 28,044 0 o0 0 255
ghid 939,529.14 151 7,602,000  429,327.05 79 28 53,566 143 0 0 0
1981 a¥d 750,529.14 153 7,602,000  409,336.95 80 28 33,566 171 O ¢ 125
4t 576,342.76 154 7,602,000 278,541.3 8l 29 30,044 156 O 0 480
e 488,289.5 157 6,573,000 534,115.48 80 28 61,726.8 O O 490 255
i 722,439.25 156 6,573,000  801,173.22 79 28 76,618.1 © 250 385 140
1982 5@ 731,459.25 158 6,573,000 611,073.32 81 28 78,608.6 O 0 410 80
40 499,309.5 157 6,573,000 524,215.58 80 28 41,738.7 0 O 0 20
ke 529,053,08 159 7,620,000 281,088.4 81 28 35,146 0 63 0 274.85
2 $03,579.62 162 7,620,000 432,623.2 383 28 52,888 o 0 0 191.2
1983 3rd 783,579.62 161  7.620,000 441,623.3 82 28 51,849 0 0 246,05
A 529,053.08 159  7.620,000 280,088.5 81 28 36,347 0 0 252.45
* 540,320 158 10,279,000 252,902.1& 71 30 22,232.172 0 63 0 135.5
g™ 926,480 162 10,279,000 389,353.27 72 31 48,218,238 0 O 0 124.3
1984 3T 724,480 160 10,279,000 379,343.37 71 30 48,348,278 0 0 184.1
Mo 560,320 160 10,279,000 242,012.08 71 36 42,242.172 C 0 0 139.6




Table 41 (Cont'd,)

Year/Quarter Y L K R 01 D2 E 5 X X X4
15 584,489.9 158 12,534,000 416,655.86 6% 37 35,328.352 0 0 0 137.7
2" 1,243,384.8 158 12,584,000  628,983.79 69 37 52,982.388 0 0 O 110.3
1985 3FY 1,843,384.3 160 12,584,000 627,993,786 70 37 53,992,368 0 © o0 250
5 706,689.9 160 12,584,000 417,645.87 70 37 34,428.152 0 O O 132
15% 1,102,312 167 17,892,000 514,254.38 65 50 40,457.244 0 O O 496
2™ 567,813 171 17,892,000 781,381,57 65 53 60,783.706 0 O 0O 496
iaaE 579 1,496,015 172 17,892,000 771,391.67 66 53 60,980.726 © O O 78
e 940, 540 172 17,892,000  524,244,28 66 53 40,687.044 0 O O 102
i 771,691 175 10,642,000 376,325.4 65 50 30,457.35 O O 80 80
1987 o™ 4 160,511 177 10,642,000 574,488.1 65 50 45,686.165 0 O O 275
e 950,273 177 10,642,000 564,498.2 62 50 46,696.185 0 O O 82
4™ 1,025,073 172 10,642,000 366,315.3 65 50 29,447.55 0212 0 72
15¢ 795,449 182 7,386,000 372,762.54 66 52 40,747.8 0332 O 84
1985 2™ 713,787 187 7,386,000 535,058.88 66 52 62,110.7 O O O 261
3" 844,508 189 7,386,000 579,268.80 67 54 60,132.7 0 0 0 299
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Table 42. Estimated Coefficients of the Model 1, Kotebe Metal Tools
Factory, 1981~1988,
Slope Coefficient Elasticity
Variable of the Model Coefficient

Labour ~1157.2 -1.693
(—)

Capital +0,178314 1.613
(1.555)

Raw Materials -4 ,43264 -1.883
(1.016)

Production Workers +140476,9 9.46
(—)

Professional and Technical Workers +218579.7 7.36
(—)

Energy +36.3013 1.5
(0.768)

Bottlenecks in Raw Materials =~2969,49 -0.04
(0.414)

Bottlenecks in Spare Parts =2050,42 =0.054
(0.557)

Bottlenecks in miscellaneous Inputs +794.795 0.031
(0.26)

Bottlenecks in Machine Breakdown -3715,52 -0.64

(1.60)

Note:

2)

With due allowance

2

t-ratios in parentheses.

1) R” = 0.61, number of observation = 31, F-ratio = 3,234,

for the multicollinerity problem the magnitude

and sign of the coefficients reported in Table 42 confirm some of the

results of the preceeding

section, suggesting the possible fruitfulness

of efforts at measurements of greater scope than the one attempted here.

It is worth noting the following from the findings.
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1) As expected the slope coefficient of capital is positive although
statistically significant at 20 percent., The coefficient of 0.178314 on
capital can be interpreted to mean that a 1 million birr value increase
in capital would lead to a 0.178314 million birr value increase in
output. This is consistent with the capital shortage compliant so

often reported by respondents,

2) The slope coefficients of labour (L) and raw materials (R)
are negative parameters but are not significant even at 20 percent,
The negativity of the coefficients for labour is consistent with the
underemployment of labour through the wrong skill mix and/or lack of
control over hiring at the enterprise level, as reported earlier.
This appears all the more a plausible interpretation as production and
technical workers have positive coefficients, with positive effects on
production, even if not significant at 40 percent level. The negativity
of the raw material coefficient could be due to overstocking of materials

peculiar to the plant.

3) In the case of Energy (E), its use and production are positively
related, since the more the use of energy mweans the more the level of
output. As expected, the energy coefficient is positive although not
significant even at 40 percent level, possible due to the multicollinearity

problem,

4) The negative value of coefficients and calculated elasticities
of the bottleneck variables confirms the importance of the effect of these
explanatory variables on output as reported in the survey. As expected,
the machine breakdown coefficient is negative and statistically significant

at the 20 percent level. The coefficient of -3715.52 on machine breakdown
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can be interprated to mean that a unit increase in the hours of stoppages
due to machine breakdown will lead to a 3715.52 units decrease in out-
put. The elasticity of the factor on output is (=0.64) the highest
compared to the other bottlenecks (Table 41). Therefore, output is

more responsive to machine breakdown as is the case in the general

survey study.

Also as expected bottlenecks in spare parts (Xz) and raw materials
(X.) have negative coefficients and elasticities. However. the are not
1 g ’ 2

statistically significant even at 40 percent level.

In short we are justified to expect the following results of this

study to be confirmed by more extensive and formal measurement:

a) Capital shortage is a serious handicap to the development of
metal industry in the country;

b) Labour underemployment through the wrong skill mix or the
wreng hiring contracts or the wrong pay policies, significantly
contributes to poor performance of existing enterprises; and

¢) Poor maintenance and replacement capabilities and inefficient
raw material supplies negatively affect the performance of the

metal industry in the country.



Appendix II

Chart I

The Ministry of Industry Organisation Structure

% Minister

i

Internal Control ‘ Administration I
!
Vice Minister ! 1 Vice Minister l
Operation | Development and
Division ] Planning Division
. 1
i
Finance l ' Production Maég%wer Planning & ‘ Technology | [Organisation
Department Sales & Depart- Programming Selection & Method 1
’ Technical ment : Department Department | [Department
Department

Corporations _J  Corporations ]

Branch 0ffices

Source:- D.H. J. Siviter, "Financial Management and Information Systems

in Public Enterprises in E’ iopia", A.A. June 1986, p.2.
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Lhart 2

National Metal Workers Corporation (NMWC) Organisational and Management

Structure.

§ Legal Service

General Manager]

]
;

F Internal Audit

Deputy Deputy
General Manager R ‘ General Manager
Operation Development
g
¢
&
Secretary bt Secretary
Administra- Finance | |Product- { Commer= Industrial Project Planning
tion Depart- | |Depart- ion cial - |[Engineering| |0ffices Project
ment ment Depart- Depart-~ §¥ [Department Department
ment nent .
G0l | ¥
22 plants

Source:- National Metal Workers Corporation,
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Chart 3

Organizational Structure of Metal Plants

General Manager

L ]

Administration Technical Finance

Commercial
Manager Manager , Manager Manager

i | 1

Clerical Clinical [-Cashier / Cost [_General !
& i )
Gon, Barwisa First Aid vAccounts Accounts

} i A N

[ Maintenance] Production / {?uality l Sales ’ LStock Pruchasing {

Control ontrols

|, o i

Source:~ National Metal Works Corporation.
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Appendix III

ETHIOPIAJS METAL INDUSTRIES PRODUCTIVITY

STUDY QUESTIONNAIRE

Objective

The purpose of this questionnaire is to obtain information which
will be used to measure the productivity of Ethiopia's Metal Industry,
The use of the information will be limited to the academic circle. There-
fore, respondents are kindly requisted to fill in the required information.
as accurately as possible. The information required is for the period

1975 E.C. to the present,

General Information

Name and mailing address of firm

Location

Position title of the respondent

Qualification of the respondent (indicate highest educationa] level

attained)

Dates of accounting year: From:

to
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1. The nature and quality of the raw materials and production process
employed
1.1 What level of quality of raw materials has your enterprise
been using?

01  high quality

02  medium quality L : I

03 low standard
04 not known

05

1.2 How is the arrangement of industrial plants in your factory?
01" Line layout

02 Process layout

03" Product layout ﬁ}

04 Flexible layout

Please enumerate briefly the advantages and disadvantages of the

layout applicable in your factory,

(a)
(b)
(c)
(d)
(e)




2,
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The size and efficiency of plant

2:1

2.2

2:53

2.4

Is there disruption of production process due to machine and
equipment breakdown?
0t Often

02 Sometimes z

03 Rarely

Is there a timely maintenance of broken machines?

01 VYes

02 No
If there is no timely repair of machinery what are the reasons?
Please rank them in order of importance as 01 for the most
important 02 for the second and so on,

Rank

0L Problem of getting spare parts

02 Bureaucratic procedure

03 Lack of skilled technicians

04 Machirery too old to permit quick

maintenance I

05 Other (specify) and rank

To minimize the break-downs of machines what do you recommend?
And which one of the methods was used in your enterprise -

please indicate by asterisk (*) next to the boxes applicalbe.
01 Giving training to the working force to enhance their

-

cempetence in using the machine




2.5

2.6

02

03

04

05.

06,
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introduce individual and group incentive schemes to

reward diligent operators individualy

and group for minimizing break-downs due to i

neglegency,

Strengthen shop floor supervision to ensure that

every worker handles machines with appropriate ':::::[:::::]
care. |

Provide workshop facilities to produce spare-
parts and for timely maintenance l
Replace old equipment as rapidly as possible

Other (specify)

]
|
)

What is the approximate rate of your capacity utilization in

the last five years?

If ycur enterprise

Year (£-c ) Capacity %
1979
1978
1977
1976
1975

the Jollowing are the primary causes?

(please check the appropriate degree of cause)

o

02
03

04

Primary Secondary M

> been working less than full capacity, which of

inor

Shortage of supply cf

electricity and water ( ) ( ) (
Frequent machine break-down( ) ( ) (
The failure to develop or

evolve the technology to

produce spare-parts locally ( ) ( ) (
Reduction in the number of

shifts or the impossibility

of increasing the shifts C ) ( ) (



05,

06,

Q7

08,
09,

10,

11.
12.

13.

The_vo;;mqg_qontigu

3.1

il

3.3 Please,

3.4

Iy

3.6,

Poor communications in the form of
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malfunctioning telephone systen,

inefficient postal services and

Poor transportation

Constraints resulting from raw-

materials shortages

Delays e

Xperienced due to unnecessary

bureaucracy (red tapesm)

Shortzge of specielized skills

Competition from legally imported

substitutes

Competition from smuggled sub-

stitutes

Security reasons

Lack of motivation to work on the

part of workers

Other specify

Eas the factory experienced a

=he past
0l. Yes
J2. No,

If yes, for how long

0i.
02.

04,
05,

How many types of products t

(

~

ity and uniformity of production

1

{days, weaks months, years)
Plumerate the reasons for the closure of the factory,

Primary  Secondary Minor
) C ) ¢ )
) £ 3 C )
) C ) « )
) ¢ ) (O
) € ) ¢
) € ) (
) € ) ¢ )
) C ) € )
) ¢ ) € )

complete close down one time in

e .y —— s

03,

——

products)

Has there b

ne factory produces? (range of

een a change in the type of

for the last five years?

C1,
0z,
If

Yes
No

yes, what are the reasons for the change in the type of

procucts? please enumerate them.

01.

e —




03.
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04,

05.

The supply of imported and domestic Taw materials and skilled manpower

in all job Categories and finance

4.1. Is there a problem of hiring new employees at the right time

to fill an open vacancy?

Ol1.
02-

Yes
No

L]

4.2 If yes, what are the reasons? Please, rank them as 1,2 etec,

in order of importance in front of the applicable box,

01.

0z.

03.

04,

05,

Length of employment process

Shortage of qualified candidate

Unattractive salaries and wages

Rank

Unconducive work environment

Others (specify)

4.3 How many vacancies are there in your organization‘at present?

s

€

than 5

10 ’
15

20

25

than 26

has been the average length of time of these vacancies?

Less than 1 month

0l. Les
02, 5§
03. 11
04. 16
05, 21
06. Mor
4.4 What

01.

02, 1 -
03. 4 -
04, 7 -
05, 10 -

06.

5 nonths LT ]

6 months
9 months
12 months

Over 12 months



- 140 -

4.5 What are the reasons for prolonged vacancies? Please rank them
in order cf importance as 1,2, etc. in front of the applicable

box. Rank

01, Due to shortage of personnel with the

required skill ]

02. Due to the problem of obtaining release

personnel from other sectors

03. Un attractive salaries and wages

04. Un conducive work environment

05. Length of employment process

06. Other (specify)

4.6 How did you manage to overcome the problems of filling
vacancies?

0l. by employing partime workers

02. by employing temporary workers
03, by working overtime
04, Ol and 02
05. 01 and 03
06, 02 and 03,
4.7 Did you provide training for the workers for the last five years?
0l. Yes
02, No
4.8 If yes, what percentage of the total employees were

trained?

a8

4.9 What is the proportional distribution of your technical
staff who by training are 5
Engineers (B.A. or above) [:::[:::]_
Scientists (B.A., or above)
LT 3¢




4,10

4,11

4,12
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University trained technicians

S8

C T 1
gt

On - the job trained technicians

What is the proportion of employees at your establishment,

L1

who are?
Skilled

Unskilled

e

Administrative workers

Technical workers

%

Does the factory face financial shortages in order to
fulfill its main objectives?
01. Yes

02. o L T 1

If the factory has faced financial shortages, what are the

most important reasons for the problem? Please rank them in

order of importance as 1,2,3, etc. infront of the appropriate box
Rank

01. Unreliable supply of raw materials causing

under utilization and unrecoverable costs _ l ]

02. Ageing machinery and equipment frequent

breakdowns and high maintenance costs ]

03. Constraints related to proclamation
No.163/79 which allowed T
- annual payment of capital change i—~::1::::]
- payment of residual surplus
- prevention of inter-factory borrowing for urgent use.

04. Failure or delay of payment for inter-factory credit

sales

05. Excessive stock of finished goods

and raw materials { [

06. Rising cost of raw materials
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07. High-cost bureaucracy

08. Heavy reliance on quantity of production

than cost of production as a measure of

enterprise performance

09. Other (specify) and rank

10,

S

11.

4.13 Does your enterprise usually sell on credit?

0l. Yes
02. No
4.14 Do you collect receivables on time?

01, Yes

02. o | ]

4.15 1If you don!t collect on time what are the reasons?

Ranks

0l. The incapacity of the organisation to

collect ?E:::Z::::]

02. The reluctance of the debtors to pay

03. Both of the above

04. Other (specify)

05.

06.

als
UL

4.16 Please fill the following table

Year éﬁ?gglin Br. é%g gée A/C £%J(Tfﬁ %ﬁgggést Eggé¥%§%d
E.C, k! receivable Z payment | on (2)

1979
1978
1977
1976
1975
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4.17. Stock of finished goods and raw materials =t year cond

('000 birr)

L Finished goods ‘ Raw materials

. ¥

Year

stock requirement! stock

Total Product| Year end! Estimated Year end

1979
1978
1977
1976
1975

4,18 If stocks have the tendency to increase overtime, what do

you think are the reasons? Rank

0l. Of poor quality of production

-

02. Of high prices of products

J

03. The low off-take capacity of distri-

bution organisation

[

04. The low off-take capacity of consumer

-
-
il

06,

l

07.

[T ]

4.19 What are the sources of the raw materials in your enterprise.
Rank

0l. Foreign

[ ]

02. Domestic

]

L

03. both

L T

4,20 What is the percentage of the raw materials used in your

enterprise from each sources?

O0l. Foreign

!—*;

¥

02. Domestic

[roeagry

T )
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4.21 Does your enterprise face usually rising cost of raw materials?
0l. Yes
02, No
4.22 If it faced a rise in cost of raw materials what are the

reasons for the rise? Rank

0l. Rise of price in international market

02. The problem of transport to move imported
inputs from the ports (keeping imports at
the port for extended periods) D:

03. Problems related to storage facilities

04. Other (specify)

05,

L

i

4,23 What is the normal reaction of the enterprise management to

such conditions? Rank as 1,2,3, etc. in order of importance
in front of applicable box Rank
01. Raising selling prices of the products if

demand * conditions permit }

02. The use of available substitute raw

materials to offset costs. l

03. Generating sufficient reduction in other

controllable costs to absorb the rising [ ! E
costs, /
04, Other (specify)

4.24. What do you recommend to improve the financial position of

05,

the enterprise? Please rank as before. Rank

0l. The replacement of ageing machines
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02, The introduction of planned maintenance

03. To look for reliable supply of raw

materials

04. To improve inter-organizational financial
discipline. ;T
05. Reclamation of spare parts to reduce

cost and training of personnel t

06, Better use of labour

07. Reduction of labour cost

08, Other (specify)

09.

10,

Wage and job promotion policy, managerial and administrative
systems and employee relation

5.1 Does the corporation give close attention to your factory?

01l. Yes
02. No {
5.2 If no, why? give reasons Rank

O0l. Due to the large number of the

factories
02. Due to the incapacity of the
corporation I
03,
04.
05,

5.3 What do you suggest to ensure close managerial attention
to the factory Rank

0l. Arrangement of alternative organization




5.4

5.5

5.6

5.7
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02. Unifying the management of factories engaged in

similar lines of production under the same corpo-

ration whose physical proximity allows to reduce ]

cost and the number of factories and save scarce
managerial personnel,

03.

04,

05,
L1 ]
Whose tasks are purchasing and supply of raw materials both
imported and local
0l. The Ministry concerned
02. The corporation concerned {::::I:::]
03. The factory
04, Other (specify)
05,
Whose task is conducting foreign and local sales of factory products?
01. The Government
02. The ONCCP
03. The Ministry concerned l i

04, The corporation

05. The factory

06. Other (specify)

07.

Whose task is ensuring optimal utilization of resources in the factory?
0l. The Government

02. The ONCCP

03. The Ministry

04. The Corporation [::::I::::]
05. The Factory

06,

07.

Who appoints the manager?
0l. The Government
02, The ONCCP [ 7




- 147 -

03, The Ministry
04. The Corporation
05. The Factory
5.8 Whose authority is to process fresh employment?
01. The ONCCP
02. The Ministry
03. The Corporation m
04, The Factory
05; Other specify
06,
5.9 If it is the enterprise which process new employment what is
the selection mechanism?
5.10 Is there any system of performance evaluation?
01, Yes

5.11 If yes, when is it used?

0l. Every week

02. Every month [:::::[::::]

03. Every year
04. During staff promotion

0s.
5.12 Do you disclose the evaluation to the evaluated workers?
0l. Yes

S~ | T

5.13 Do you use any incentive system to encourage workers to

produce more?
01. Yes
02. No
5.14 If yes, which incentive system

0l. Piece rate systenm

02. General salary increments

03. A system of giving annual awards [::::Z:::::]
04, Bonus pPayments

05. Other benefits to employees

06. Other (specify)
07,
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5.15 Does your enterprise give sufficient attention to cost accounting?

Ol. Yes :
02, No {: l
5.16 How do you measure the enterprise performance? Rank

0l. By quantity of production that is by the

R

fulfillment of plan target } ]

02. By the cost of producing the unit of

production i I

03. By measuring capacity utilization

04, Other (specify)

5,17 1s auditing of the books of accounts up to date in your enterprise?

02. Ne I__ ——)

5.18 What is the level of authority of the enterprise for signing

check? Up to a maximum of birr?

5.19 Whose task is to sign loan contracts with the Banks and for
renewal of existing credit facilities?
01. The ONCCP
02, The Minsitry L, ﬁ-]
03. The Corporation

04. The Enterprise
05,

5.20 Did you experience delay in the flow of information both from
industry to corporation and to the factory and factory to corporation
and then to industry?
01l. Yes

02. No L__ I

5.21 What is your assessment of these delays involved?

01. Too long

02. Moderate [__ ! ﬁ}

03. Acceptable




5.22

5.24

S5..25
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Are there inadequacies in physical facilities to generate the
required data in time?
0l. Yes

02, Ne L__ l }

If there are inadequcies in physical facilities what are

they? Please rank Rank

0l. Shortage of adding machines

02. Shortage of typewriters

03. Shortage of duplicating machines

04. Poor transport and means of communication

—

05. Other (specify) and rank

0o, J
. T 1
h T3

Which of the following formal gTOuUps are organized at your
enterprise, Please indicate by circling the corresponding number
O0l. An organ of the workers party of Ethiopia (WPE)

0Z. Workers control committee (WCC)

03. Revolutionary Ethiopian Women's Association (REWA)

04. Revolutionary Ethiopia Youth Association (REYA)

05. Trade Union

06. Other (specify)

In which of the group you are participating as a chairman, or,
secretary or executive member? (Pleas " Y " where appropriate)

Chairman Secretary  Exec.Member

0l. An organ of the workers party of
Ethicpia (WPA)

02. Workers control committee

03. REWA

04. REYA



5.26

5,27

5,28

5.29
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Chairman Secretary Ex.Member

05. Trade Unions

06. Other (specify)
07,

08.

Do you think that participation in these groups takes too
much of the time available for regular work?
0l. Yes

02, No | L_ ﬂ1r' ﬁ?

In your opinion do you think that the executive members of the

organized groups spent too little time on their regular work?

0l. VYes
02. No (

Does your observation indicate that there has been a lack of

clarity or probably, mis-understanding about the roles of some
of the above organizations and those of the managers in running
enterprise operations(ri.e. the question of authority in

managerial tasks so to speak)?

0l. Yes
02, No ]
Which of the overall policies of the Government have been

bottlenecks of factory's operation? Indicate by circling the

appropriate number,

O0l. Incentive policies

02. Price policies

03. Financial policies

04. Production policies

05. Frequent review of government policies (ie, the fast
changing of government policies)

06. Other (specify)

6. The demand pressure, the transport facilities and distribution systems

6.1 Which of the following distribution outlets used by the factory?
Please rank as 1,2,3 and so on in order of importance in front

of the applicable box Rank

0z,

The retail and wholesale organizaticn

under the Ministry of Trade }




6.2

02,

O4I

05.

06.

07.

What are some of the problems associated with using those

- ]_531 -

Industry's own retail outlets

Factory's own wholesale and retail outlets

Farm's service co-operatives

Private traders

Other (specify) and rank

channels of distribution? Please write them below under each

heading and rank them.

The retail and wholesale organization udner the Ministry of trade.

01.

02.

03.

04,

Industry's own retail outlets

01.
02,
03,
04.

05.

Rank
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6.4

6:5

6.6
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Factory's own outlets Rank
01.
02, _
03, r

L]
04,

1(j
05.

Private Traders

- (1T 1
0z, _1

0s. —
. r

At times, if there exists disparity between the purchasing capacity of
the distribution organizations and the pace of production heas resulted in
building up of stock of products at factory level, are you allowed to

use other alternative channels of sale?

i, %
gz. No. f ]

03. Do not know because this problem has not yet appeared.

Do/Does the distribution organization(s) promptly take delivery
of products from tho factory?

0l. Yes

02. No ,

Do the organizations pay for goods on the spot?

01. Yes

02. No } i i

Is transportation a problem to curtail the timely distribution of
industrial production?

01. Yes

02. No. ' :




6.7 Do you think that there is inadequa

6.6

6.9

6.10

6.11

6.12

6.13

01,
0z,
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Yes
No

If yes, at what level

01,
0z,
03.

Whose task is to transport products of the

At factory level
At market level
Both of the above

market area?

01.
0z,
03,
04,
05.

Is it a one way load or do you

Ministry of transport

The Ministry of Industry

The Corporation

The Enterprise itself using its fleet
Other (specify)

empty "haulagg?

01.
(4.

Whose task is to set the price of products per unit

01.
02,
0&,
04,
0s5.

It is one way load

Make arrangement to avoid empty haulage?

ONCCP

The Minsitry
The Corporation
The enterprise

How are the prices decided?

01.
0z.
03.
04,

Based on cost of production
Based on demand conditions

Other (specify)

cy of warehouse facilities

factory to the

(1]

make arrangement to avoid

LT ]
LT 7

Is revision made of prices usually depending on circumstances?

01,
02,

Yes
No



6.14

6.15

6.16

6.17

6.18
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Please indicate the circumstances responsible for the revision of

prices in the past. Rank
C

0l. The rise of the cost of raw materials

02. The rise in the cost of labour

03. Other (specify)

04,

Do you export the factory's production
01 Yes
02 No

If yes, please write the annual average value contribution

of exports to the total sales for the last five years in

birr and in % of total

Do you devote any part of your annual investment expenditure
to market research and development?
0l. Yes

02, No L ﬁ]

Please give your approximate average annual expenditure for

market research and development of total expenditure in the
space provided,
less than 1% 1

6% to 10% 11% to 15%

over 15%

THANK YOU VERY MUCH FOR YOUR COOPERATION.

d 0ggk
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