








































































































































































































[nvestment capabilities include the skills needed to identify, prepare, obtain technology for
design, construct, equip, staff and commission an expansion which determines the capital cost,
the appropriateness of the scale, product mix, technology and equipment selected which in turn
affects the efficiency with which it will operate (Lall, 1992:168). Innovation capability consists
of major and minor innovations including improvements in existing technology; and, acquiring
the former two capabilities is the main impetus to develop some capabilities in innovation. These
capabilities are important for diversification and change and every firm has to give due respect
for efforts to attain these capabilities. A firm that fails to achieve these capabilities will fail to
survive. Lall argued

if a firm is unable by itself to decide on its investment plans or selection of equipment,
process, or to reach minimum levels of operating efficiency, quality control, equipment
maintenance or cost improvement, or to adapt its product designs to changing market
condition, or to establish effective linkages with reliable supplies, it is UNLIKELY to
be able to compete effectively in open markets (Lall, 1992: 168)

The pace of acquiring these capabilities by firms, however, depends on the level of development
in which the economy is in, physical and human capital development, national technological
efforts, incentives, institutions, government policies, etc, which are not the domain of individual

firms, but the environment which it is supposed to live with.

6.2. GOVERNMENT EFFORTS

Firm level technical capabilities can be acquired only if there are sufficient entrepreneurial
capabilities, deep industrial experiences, proper incentives and adequate institutions. And the

government has to provide all these in sufficient magnitude.

6.2.1. DEVELOPING CAPABILITIES

These capabilities include the launching of physical investment, the provision of human capital
and the undertaking of technological efforts . Lall reported that "these three are strongly
interlinked in ways that make it difficult to identify their separate contributions to national

performance, but they do not always go together" (Lall, 1992:170). One without the other will
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not exert a sufficient impact, or the existence of one does not necessarily bring into existence of
the other. Of course, physical investment is a pre-requisite: for industry to exist, plants and
equipment are necessary. The undertaking of physical investment in Ethiopia was hindered by
lack of the domestic investment capabilities which in turn is caused by lack of entrepreneurial
capability. The extent to which the private sector participates and the experience on industrial

activities would have been important to enforce the development of entrepreneurial capabilities.

The size of the informal sector might give an impression that there is no shortage of
entrepreneurial drive. But the drive to profit from opportunity might not per se be the same as
the entrepreneurial capability required to organize, set up and run modern industry, which
requires larger scales, longer time perspectives, more advanced technologies and more complex
organizations than traditional crafts or informal sector activities (Lall, 1992: 116). They rather
favour rent seeking and trade activities which produces quick returns. The other point is that the
private sector was stifled by wrong economic policy for about two decades that impedes to

produce its impact on physical investment.

Three facts are revealed in the study. First, rate of TFPG on average is better in private than
public; second, rate of TFPG has been declining in the period under study where the private
sector was deliberately stifled; third, TFP tends to vary positively to scales since TFP is low in
sectors where the composition of small scale enterprises (less than 50 employees) is high. If such
is the case, entrepreneurial development would have then improved the rate of TFPG and hence
industrialization, first by increasing physical investment, second by increasing efficiency of
physical capital and third, by raising the scale of activities to those which favours high rate of

TFPG.

Now, the move is already on progress in Ethiopia but efforts should continue to be made further
by the government to increase the participation of the private sector (not necessarily through
privatization) and the process of learning entrepreneurial capabilities. This entails commitment
beyond installing a favourable environment especially in identifying basic barriers to industrial

entrepreneurial capability and initiating selective intervention on industrial activities.
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The other important element that government should focus is upon education and training. Its
primary importance is its impact on entrepreneurial capability; a person with high level formal
education is better placed to adapt, understand, learn, use and create ideas. Entering into more
demanding activities calls for increasing level and technical specialization in education. Quality
of education and its technical orientation (vocational training) is quite important which currently
Ethiopia lacks. Firm level training is crucial and efforts made at the firm level to create skills
and train workers could make a difference on TFP but firms usually are reluctant to invest on
training. Regarding the importance of in-firm training and the role of government in providing

it, Lall said

Since there is a serious risk of private underinvestment in training at the firm level when
labour is mobile, (which is important to the diffusion of knowledge), human capital
development requires measures to induce more investment to support employee training,
by firms individually or collectively, or by governments where private agents consistently
underinvests. These measures may be functional, applied to all activities, or they may
be selective, targeting emerging sectors (Lall, 1992:181).

As to what measures to be taken, when and to what extent, it shall depend on individual cases.

Even if labour is trained and physical investment is made, these will only be productive when
combined with technological efforts made by the government to guide firm level efforts and fill

the gap, if there are gaps.

6.2.2. INCENTIVES

Incentives determine the efficiency with which capabilities are used. It affects the pace of
accumulation of capital and skills; the type of capital purchased and the kinds of skills learned:

and the extent to which existing endowments are exploited in production (Lall, 1992: 171).

Competition is the mechanism. Competition (domestic and import) would make price to reflect
the relative scarcity of inputs used as well as the demand and cost of supplying the goods and
services to be produced provided that there are no both product and factor market failures. But

failures are likely in labour, human capital, capital, finance and product markets (World Bank,
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1992:26-27). As a result, government has to intervene either to overcome market failure or to

give promotional supports.

Where market fails and enterprises underinvest, government should intervene so that enterprises
internalize markets (for example, provide self-financing or subsidize training of workers) and to
overcome the failures directly by providing finance (loans venture financing, R & D subsidies,
etc) to enterprises. This intervention could be functional as well as selective, but in countries like
Ethiopia where resources are limited, selective intervention will be dominant in order to
selectively promote activities which have greater linkages and externalities and that generate
positive spill over effects, thereby produce the required capabilities sooner given the limited

resources.

It is not only market failures but also, in countries like Ethiopia, structural problems need the
attention of the government; the production structure might give not only a wrong or irrelevant
signal to price but also might not be totally responsive to prices at all. In this setting, "getting-
price-right" would lead a country with severe structural bottlenecks nowhere on the ladder of
technological capabilities. The government has thus to intervene especially to protect or promote

until some level of structural transformation is assumed.

But, as Lall said, high level of intervention can frustrate or dissipate the development of healthy
capabilities and prop up unviable enterprises that should die out (Lall. 1992:171); an optimum

level has to be searched out.

Moreover, though acquisition of technological capabilities require inward-looking trade policies,
the dichotomy between inward and outward orientedness is irrelevant. In the first place, they are
not mutually exclusive, they rather are complementary. Secondly, two of them can be used in
phases, inward-oriented as a pre-requisite until the domestic economy becomes price-responsive.
Or they can be used jointly, outward-looking for established industries and inward-looking for
infant industries. There is already an empirical evidence for that. All newly industrializing
countries went through import-substitution phase before turning to export-orientedness

(Hellinier, 1986; Pack & Westphal, 1986; Fransman, 1984).
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What is relevant is not the dichotomy between being inward- and outward-looking, as both are
important to bring about technological capability and technical progress sooner. A period of
protected import substitution is useful - perhaps even necessary - to build a base for launching
successful export drive with associated positive rate of TFPG; opening up to international
competition, as well, is essential to spur increases in domestic efficiency; export promotion is
good and so is import liberalization to produce technical progress (Nishimizu & Robinson, 1986:

283). What matter most is combining them together fruitfully.

More relevant is identifying the appropriate duration of protection or promotion policies,
deciding whether the duration should be uniform across industries or whether it should differ

from industry to industry. And if there should be a differences, which sectors should get priority.

Industrial activities differ in their technological, organizational and linkage characteristics and
so may have different learning periods and costs (The World Bank, 1992:29). Hence, the

duration of protection and promotion should be different accordingly.

To define the duration and to select a priority sector, though there is no rule, the rate of TFPG
(the extent of learning) can be a guideline: "Input per unit of output must fall more rapidly in
more protected industries if there is to be any rationale for infant industry protection” (Nishimizu

& Robinson, 1986:307).

One always should note that technological capabilities may be enhanced under conditions of
protcction, nevertheless, it does not neeessarily follow that protection is always needed for the
development of technological capability or that the granting of protection will be followed by
improved technological capability (Fransman, 1984:21). Thus, there is a need always to contain
the cost of protection or subsidy by introducing limits and safeguards through selectivity and
flexibility. In this regard. it is said that "the best combination may be the selective and temporary

protection of domestic markets, together witli strong incentives for export activity and domestic

competition" (Lall, 1992: 172).
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It 1s this direction that the Ethiopian industrial strategy should follow. Industrialization is a must
neither to regret nor to ignore. But the industrialization process should generate the domestic

benefits or the exchange earning capacity soon to sustain its growth.

In line with this, the government of Ethiopia has taken trade policy reforms. The reform has
reduced the extent of protection in most firms; and interfirm variations of protection rate has
decreased (Abraham, 1995). Most enterprises are exposed to competition both from domestic
(by encouraging private investment which was stifled deliberately) and imports (by liberalizing
trade). The move is in the right direction but gross and indiscriminately. Quoting Lall (1992:

125) here is appropriate.

Given the inherent costs and duration involved in building up capabilities in new,
complex industrial activities, and given the differences between technologies,
there is no reason to argue that all industries should be protected equally... More
difficult technologies call for higher protection, and activities which have high
linkages with others call for broader protection to embrace related industries
which are also undergoing learning. Similarly, activities that generate higher
externalities need more support because investors cannot appropriate all the
benefits.

Competition is necessary but it is a double-edged weapon. Too much competition can wipe out
firms that cannot finance the costs of capability acquisition. Thus, the adjustment in Ethiopia
must be selective and armed with considerable information. Sectors must be identified and these
sectors (the selected one) must have a good record on allocative efficiency and rate of TFPG.
For instance, four sectors (lobacco, tanneries, plastic and paper) in Lthiopia produced a positive
and high rate of TFPG 1n the period under study. After analyzing (heir respeclive allocdtive
efficiency, it seems reasonable to make a move in these sectors to exploit the comparative

advantage by initiating export promotion schemes. Otherwise, the reform might not be a

rewarding effort

6.2.3. INSTITUTIONS

Both incentives and capabilities operate within an institutional framework and these institutions -

those entities established to facilitate the working of markets - sets rules. Institutional
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deficiencies are the main causes of inefficiency and underinvestment. Thus, the development of
institutions that facilitates technological capabilities and industrialization requires due

consideration in industrial policy formulation and implementation.

Institutions are important in the provision of finance, information, services, standards, expert
assistance, etc. Successful industrialization entails building systematically institutions to support

or supplant market forces.

There must be industrial institutions to promote interfirm linkages in production, technology or
training, to provide support to smaller enterprises, to help firms to restructure and update. There
must be technological institutions to remedy market failures especially in the area of information
on sources of technology since technological information does not exist everywhere; nor are the

uiteriational markets competitive.

Ethiopia, as well, lacks supportive institutions; even if there are some, they are either poorly
staffed and managed or engulfed with conflicting objectives or starved of funds or stranded by

bureaucracy and policies.

In Ethiopia, no institutions are set up to supply information about technology or markets while
selecting appropriate technology - technology that is easy to adapt, assimilate and change to local
conditions - rests upon information and the ability to use that information effectively. Because
informartion, by its characler. is a public good and characterized by large economies of scale in
colleeting and organizing information, the private actor underinvest on 1t since they cannot
appropriate all the benefits ol their aclivily., THis justifies the need fur the government to
subsidize the collection and dissemination of technological information or set up such institutions

and provide to those in need of at affordable charges.

In Ethiopia, interlinkages between large and small firms are absent, and still are not facilitated
by appropriate institutional assistance to potential small suppliers or subcontractors. And there
are strong arguments for sub-contracting both for efficiency of large ones and expansion of small

scale activities (Schmitz, 1982; Anderson, 1982; Kashyap, 1988).
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Supportive institutions are not adequate in Ethiopia, as well, for physical investment to grow
faster and capabilities to expand. While "directed credit" is necessary to make sectoral
preferences (through subsidized interest rate and easy access to credit) to shift the structure of
the economy towards the productive sector which is more liable to generate spillover effects, no
such schemes is practiced. Due to lack of collateral, but mainly due to failures on financial
markets, good investments might not receive finance while some bad ones do. Creating
specialized institutions, like Small Business Administration of USA, could finance industrial
entrepreneurs stranded by these problems. Having such institutions not only help to increase

capability but also improve incentives by encouraging domestic competition.

Setting up industrial estates and export processing zones in Ethiopia in which c¢apabilities and
industrialization is at a stage of infancy could be an institutional mechanism to selectively
intervene in order to overcome infrastructural, information and service deficiencies., Export
processing zone helps to meet the requirements of legal and regulatory environment favourable
to entrepreneurs and exports. Industrial estates not only reduces the entrepreneurs’ investment
costs but also provides basic infrastructures and industrial services which the market cannot
supply and which are real bottlenecks to entrepreneurs to invest. Installing these institutions

invite capability development.

Of course, installing institutions 1s not sufficient, incentives and capabilities, and most

imperatively, good governange is necessary for its effectiveness,
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7 CONCLUSION

Resources available for industrial growth in Ethiopia are limited and the prevailing conditions
(saving, investment, purchasing power, debt, stability, etc.) are not conducive for resources to
be accumulated at extensive scale. Industrial growth therefore depends more on improved
productivity and efficiency in resource use. This itself would be possible only if efforts are

exerted to produce technical progress.

Acquisition of the technical progress calls for building up the capacify to search for and select
technologies for use in particular environments; operale, assimilate, adapt and modify processes
and products in the light of the prevailing conditions and producing minor or more substantial
innovations. In turn, the extent and intensity of building up these activities in any economy
influences the magnitude and pace of industlrialization. In a nutshell, the process of acquiring

technieal progress is at the same time the process of industrial development.

Three stylized facts have already emerged on the link between technical progress and
industrialization. The first is high contribution of technical progress to output growth. Secondly,
the rate of technical progress is higher in industrialized economies than that of developing
countries. Thirdly, rate of technical progress increases as a developing cconomy enters into a
further stage of industrialization. Thus. developing economies have to ensure that the capacity

to generate technical progress has taken place in their indusirialization process.

Given ils importanee in the process of industrialization, a ciose scrutiny whether technical
progress is built in the Ethiopian manulfactiiiing sector beesiney imperative. Tor this purpose,
different statistical and econometric models are employed. Four points are clearly observed in

this effort:

Firstly, the Ethiopian manufacturing sector, regardless of its state of allocative efficiency,
registered a negative technical progress for the period 1976-1995, though there was a positive
technical progress for the sub-period 1976-1980 which by itself was caused by capacity

increases. This result indicates that there was no any technical progress generated in the sector.
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This, in turn, implies that the sector proved itself to be unlearning and the efficiency in resource

use did not reveal improvements; rather it was deteriorating.

Secondly, the production technique, in general, was capital consuming and labour saving
contrary to the theory of initial factor endowments.

Thirdly, sub-sectoral differences in the rate of technical progress was real. Those sectors which
are light, not technologically complex and with long production experience, though not all,

produced a positive technical progress while others do not.

Finally, the importance of ownership in determining the extent of technical progress was clearly
observed. The private sector, in general, appeared to be more effective in resource use than the

public ones, though it was not across all sub-sectors and through all the years under study.

These results imply, for Ethiopia to industrialize, serious actions have to be taken by firms and
the government has to make conditions fertile. These actions should revolve around the capacity

to generate technical progress in every firm.

Firms should insist building the necessary technological and managerial capabilities by putting
every effort to adapt and assimilate technology to new conditions and to improve it. This requires

investment since technological knowledge can not be easily imitated, transferred or modified.

Parallel with this, the government should create the conducive environment by installing the
appropriate public goods, incentives and institutions. The government should give due attentions
to those activities that are usually underinvested bythe private sector. These activities include

launching physical investment, developing human capital and undertaking technological efforts.

Since incentives determine the efficiency with which capabilities are used, affect the pace of
accumulation of resources, influence the type of capital purchased and the kinds of learning, and
determine the extent to which existing endowments are exploited in production, it should be

given due consideration by government. More importantly, as long as acquisition of
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technological capabilities requires inward-oriented trade policies, the government has to

intervene by initiating these policies.

But high level of intervention might frustrate or dissipate the development of healthy capabilities
and prop up unviable enterprises that should die out. Thus, there is a need to contain the costs
of protection or subsidy by introducing limits and safeguards through selectivity and flexibility.
Sectors must be selected, the appropriate duration of infant industry protection or promotion has

to be specified and the gauge to evaluate performance should be defined.

Installing the right incentives are necessary, nevertheless without institutions, the ability to
respond to incentives is bound to be very limited. Thus, building institutions which facilitate the
working of the markets are necessary. There must be industrial institutions to promote interfirm
linkages in production, technology or training, to provide support to smaller enterprises, help
firms to restructure themselves and overcome infrastructural, information and service

deficiencies.

Nevetheless, installing institutions alone is not sufficient, incentives and capabilities should also

be built in; one without the other will not produce the required effect.
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ENDNOTES

1. According to Chenery and Syquin, common features of industrialization are shifts in domestic demand (fall in the share
of food consumption, rise in investment, rise in nonfood and government consumption), the growing intermediate use
of industrial products, and the transformation of comparative advantage as factor proportions change (Chenery et al,
1986:54). For Sutcliffe, industrialization is a process to structural transformation in which industry contributes 25 percent
of GDP, of which at least 60 percent emanates from manufacturing, and employs 10 percent of total population (Sutcliffe,
1971: 18).

2. Sometimes the latter two are used interchangeably though they convey different meanings: trade liberalization is an
episode of trade policy with no trade bias while EPI strategy tends to be export biased (Helliener, 1986).

3. Some of the arguments for [SI are:

Infant Industry Argument: Developing countries would not have comparative advantage if they have no experience
of producing the goods. As a result, they do not compete in the world market. Importing will be easier than domestic
production. If no protection is provided by the government, the firm would fail. Hence, till it becomes competitive fully
and efficiently in the world market, protecting the infant industries through various protection measures would be crucial.

The infant industry argument connects efficiency to both scale and time. With respect to the former, it is after attaining
a critical minimum size which requires time and experience that a firm begins to operate more efficiently than is otherwise
possible. The time consideration is the one that is usually given more attention, the argument being that as a result of
learning by doing, domestic industries will, in due time, overcome their initial cost disadvantage and reach a stage where
they can produce competitively. (Eshetu, 1968; Sutcliffe, 1971; Schmitz, 1984).

Foreign Exchange Argument: By keeping out a substantial portion of hitherto imported commodities, a country saves
foreign exchange which can be used for the importation of capital goods. Foreign exchange previously spent on imports
will be available for other uses, since the goods are produced domestically now.

Linkage and Externalities Argument: A policy of protection generates linkage effects. The establishment of a firm

locally stimulate the production of inputs and provide a stimulus to the creation of activities that use the output of newly
established industry as inputs. Besides, there will be an income linkage effect - i.e., new incomes will be created which
may enlarge the market for a number of additional final demand goods to the point where their domestic production
becomes, in turn, feasible. As well, domestic production make possible such benefits as the training of an indigenous
labour force and technological improvements - benefits which would not be accrued without domestic production of the
goods in question. New industries may also result in external economies that involve lower unit costs for already existing

industries.

Saving Argument: Protection generates saving and makes possible a higher rate of investment. The argument goes as
follows. Behind import controls the domestic manufacturer can obtain high prices for goods even of inferior quality,
thereby earning high profits that can be saved and reinvested. This turns the terms of trade against agriculture to create
the savings for industrial growth. Eventually, agriculture too will benefit as industrial progress reduces costs and prices
and offers higher productivity employment to rural labour.

Strategic Argument: This is rather a weak argument, since it does not apply for developing countries. The argument
rests up on the potential "strategic" role of government action in shifting the terms of competition to the benefit of
domestic firms. A case in point is export subsidies. A pre-announced export subsidy, by inducing foreign firms to
produce less, can raise the profits of domestic firms by much more than the amount of the subsidy (Krugman, 1993).

4. More specifically, Schmitz (1984: 3) put the disenchantment with protection as follows:

Intrinsic Problems of Government Interference: Excessive administrative regulations gave rise to bureaucratization,
corruption, uncertainty and delays and thus discourages productive private initiatives.

Bias Against Exports: The existence of import restrictions led to a higher exchange rate than would have prevailed under
a free trade regime, reducing the relative gains obtained from exporting.
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Bias Against Agriculture: The protection of local industry raised the prices of manufacturing goods relative to
agricultural products in the home market and the over valued exchange rate reduced the domestic currency receipts from

agricultural exports.

Under-Utilization of Installed Capacity: Since import controls did not equally apply to capital goods and since credit
for installing machinery was relatively cheap, factories were over-equipped. Moreover, protection in product markets
made it possible to earn good profits even at low capacity utilization.

Import-Intensity: While the importation of consumer goods can be reduced substantially, this is achieved at the expense
of increased imports of equipment and materials, resulting - contrary to expectations - in an even more rigid dependence
on foreign supplies and renewed foreign exchange crises.

Under-Utilization of Labour: Capital goods can be obtained relatively cheaply due to the combined effect of over-
valued exchange rates, low import restrictions for such goods and subsidized financing conditions, resulting in a bias

against employment of labour.

Slowing Down: Although initially industry can grow faster than domestic demand for manufactures, developing countries
soon run out of import substitution possibilities. After that growth rates can only be maintained by a growth in domestic
demand or in exports; but by then the structure and inefficiency of industry stand on the way of conquering export
markets.

5. Moreover, from (3.5), assuming a neutral technical progress, time can be factored out in crder to write it as:

- P TN S (3.15)

0] A L K

where a and b are the relative shares of capital and labour . If one takes the total differential of equation 3.14 with respect
to time, it will be

ﬂ_ﬂp(k L) + Ag-‘lm-ud—L AEE{...(‘?JG)

dt dt 0L dt 0K dt

If the whole expression is divided by Q, it turns out to be
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After simplifying the first term of the right side expression, it will take the form
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and
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and assuming dt = 1, the above expression will be
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Multiplying the last two terms by L/L and K/K respectively, the expression will take the form
dQ_dA+8Q L dL+GQ k dK
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Defining a and b to be labour and capital elasticity of output respectively, i.e.,

azﬁﬁ...(a.zm
oL Q
and
p=92 K (3 24
K Q

and through substitution one can arrive at equation 3.15.

6. Arithmetic average (the arithmetic mean of factor shares within the period) assumes a constant factor elasticity of
output, a Hick's neutral technical progress and a non-variable elasticity of substitution among factors. The approach gives
room for factor shares to vary overtime unsystematically (it implicitly assumes a zero mean and constant variance of the
variation) so that the average become a representative. Its drawback is that it could easily be influenced by outlier
(specially by influential extreme values). This could mostly be the case in the Ethiopian manufacturing industries in
which the correlation between in capacity utilization and labour employed is insignificant due to lack of power to fire-and-
hire. Geometric average (the geometric mean of factor shares) during the period has the same characteristic as that of the
average with a special advantage on reducing the influence of the extreme values.

The initial share, i.e. labour and capital shares to value-added at the initial period assumes a deterministic nature of factor
shares which does not vary overtime whatever is the environment (the case of stationary process with a mean of its initial
value). Year-by-year factor shares is quite the opposite of the others; elasticities are variable and technical progress is
non-neutral and could be embodied, as well.

7. These formula are:-
a) Simple arithmetic growth rate:

L, MR i B T T (1)
=1 vt

1Y,
ii) r = — ) B2 0115 ( 2)
n y,
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This formula considers only two end values. It is not affected whatever happened in between. As a result, it heavily
depends on the values on the two end values.

b) Compound growth rate:

It only considers two end values and it basically assumes a continuous process:

. B . 1 Y,
ii)r = antilog[— log (—)] -1 x 100....... (4)
n

o

It considers only two end values, but it is a discrete case.

¢) Econometric estimates: This is regressing a trend function taking time as an explanatory variable and then computing
the growth rate.

i)LnY = LnA + rt........... (5)

It is for continuous cases and it uses all information.

ii)log ¥ = Log A + [log(l+r)]t...... (6)

It is for discrete cases.

8. Given

Q:Aoeth aKb

Divide it by L. It will be

9., gue L°K*
Ti = b (1-b
or
Q2_4 e mt | K) DL (ath-1)
L o

Transforming to logarithms, it will take the form
Log Q/L=Log A, + mt + b Log (K/L)+(a+b-1)L. If atb-1<0, it implies decreasing returns to scale. Otherwise, it is

increasing returns to scale if a+b-1>0 or constant returns to scale if a+b-1=0.

9. Net output is value-added - the value which is added to the materials which are brought-in. It is the difference between
gross value of production and the value of brought-in materials.
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10. "Output should avoid double counting' shall be understood in the way described below. Take two firms, A and B,
both belong to the same industrial classification and one being the supplier of inputs such as flour mills and bakeries.
Let the value of goods produced in A (the input supplier) and B (the input receiver) be 30 and 50 respectively. There
would be then double counting if the values of goods produced by each firm is added to give the figure of the industrial
group. If new values added by each firm is summed up to give the aggregate figure, the problem of double counting will
be avoided; i.e., 30 (contribution of firm A) plus 20 (contribution of firm B) would equal to 50 ( the value of goods
produced). M. S. Silver said "the output of establishments, say car lights, when brought-in by another establishment, a
care manufacture, is not double counting when net output is utilized" (Silver,1984: 5).

11. But questions like:
v Is it possible to identify the relevant expenditures made for skill formation?

v Even if it is identified, is that skill differential the only cause for an hour productive content
differential of labour? What about differences in sex, age, natural ability, environment, etc.,

v To what extent is the contribution of formal education to skill? s there concrete evidence?

v To what extent is the analogy between physical capital and skill so as to group them in the same
category?

v How are institutional factors (labour union, minimum wage legislation and market imperfections)

handled if relative earning are to be utilized as weights?

Y Would relative earnings really match with relative marginal productivities? Would it imply that
different professions, say a medical doctor and an engineer, because they earn similar salaries are
substitutable?

Despite all its theoretical and practical constraints, weighted man-hour seems a more reasonable measure of labour input
in production, for the reasons that:

v firstly, it properly accounts the productive services provided by each worker;
v secondly, it is the flow of services rendered during a pericd specified; and,
4 thirdly, differences could be handled, at least for some factors, through weighing system to minimize

heterogeneity of labour.

12. Mabro and Radwan limit capital only to equipments, machineries, plants and structures (Mabro & Radwan,1976:151).
For Massell (1960: 183) capital consists of structures, equipments, and machineries. For Arrow and et al, capital was
measured by net fixed assets (including land) plus cash and working capital but excludes financial investments( Arrow
and et al,1961: 231). For Hilderbrand and Liu (1965: 133) data on capital inputs are book values of historical records of
purchased of assets at original prices. And, for Tidrick, capital inputs was intended to include working capital had it not
been for lack of data.

13. But, does first cost accommodate distortions due to market imperfections, difference in transport costs, concessions
grants, repair and maintenance, etc., so that Q/K ratio change reflect the change of average product of real capital stock?
The answer is not affirmative. Moreover, valuation at first cost could be at historic price (purchase year price) or constant
price (base year price) or current price (valuation year price). If it is historic price, though it handles quality changes, it
doesn't adjust to cost change; and the vice versa is true if it is constant price. To value first cost at a base year price
requires information on individual prices and physical inventory of capital items which, by itself, is a problem.

14. Though the debates on coverage of capital inputs are unsettled, most frequently used data for capital inputs are what
accountants call fixed asset. The estimate of fixed asset stock could be normally derived from book values which itself
is derived through perpetual inventory system. But should capital stock be with or with out deprecation is debatable.
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15. Moreover, the statement "probably a more direct relationship exists between changes in the technology and gross
investment, for innovations are embodied in capital goods which represent not additions to the capital stock, but
replacements of existing equipment” (Massell, 1960:187) would strengthen capital stock to be that of gross than net.
Furthermore, because maintenance and repair, in most cases, considered as annual capital expenditure, its effects on the
productive content and age of capital stocks would be neglected if capital stock is that of net. Barna noted that "... in most
industries which are capital-intensive the efficiency of plant tends to increase rather than decrease with life" (Barna,
1961:91); thus, net capital stock disguises the real picture.

16. Another area of controversy is on the question of capacity utilization. Capital inputs in production should be
proportional not to capital stock in existence but to capital stock in use. Adjustment for capital utilization should be made
s0 as to take proper accounting of the services capital stock provided: machine-hours must be properly handled. But, as
Massell pointed out, while we can get a reasonably good approximation to actual man-hours worked for years in which
there is considerable unemployment as well as in full employment years, corresponding figures for the capital stock are
not easily available (Massell; p.183). Adjustment for capital utilization is necessary; "... if variations in the number/length
of shifts take place or where production is not evenly distributed over the reference period, say the seasonal demand for
the product with a low or expensive storage life" (Silver, 1984:128).

Several ways of adjustment have been propounded. For instance, solow used variations in the unemployment rates of
labour as a proxy. Solow, when proposing a means in favor of capital in use, stated the following:

... lack any reliable year-to-year measure of the utilization of capital I have simply reduced the figure
on capital by the fraction of the labour and capital always suffer unemployment to the percentage.
This is undoubtedly wrong, but probably gets closer to the truth than making no correction at all
(Solow, 1957: 314).

Another method is to utilize fluctuations in the power of fuel usage as an indicator of capital capacity utilization. Still
another method is to treat capital in terms of physical measures such as horse powers. Even then, there are problems.
Is it possible to identify the rate of sectoral unemployment? Would data on power consumpticn and others be available
accurately? Does labour laws permit the enterprises to dismiss or accept workers? The answer is negative.

17. Estimating this type of production function is not without a problem, however. In the first place, perfect competitive
market, divisibility and homogeneity of output and inputs are assumptions widespreadly in use in theoretical formulation
of production functions while non of these assumptions are realistic. Given this assumptions, the data are assumed to
represent points on the production function, i.e., the actual figures are the optimal ones while a huge discrepancy exists
between them in time-series data like this due to variation in capacity utilization at different times in point. Aggregation
problem is as well prevalent. As a result, estimates tend to be biased and inconsistent.

18. The years selected are those which are the initial or terminal values or those years which represent unique
characteristics in the history of the manufacturing industries - the climax year of production campaign, the beginning of
the second phase of the ten year perspective plan and the end of the socialist era respectively).

19. F-ratio can be computed using the following expression.

(Z eR2 = EeURz) le

F = 3 w o D a2)
Zeun / (N-K)

where Ee,ﬁ = restricted residual sum of squares, Zemg = unrestricted residual sum of squares, N= number of
observations, K= number of parameters estimated; and, c= number of restrictions.

20. The sources of ownership differences or the extent of these variables to influence the productive content of inputs
across sub-sectors in public and private sector is not assessed. The premise for not to entertain is that, once this done,

it transcends to the others.
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21. Technology here should be understood as defined by Fransman (1984:9-10) that encompass every thing pertaining
to the transformation of inputs into outputs which include social organization of the production and labour process,
knowledge and competition. Any change of these will bring technological change since they have a bearing on the

transformation of inputs into outputs.

79



BIBLIOGRAPHY

Abraham Tekeste. Protection and Efficiency in Ethiopian Manufacturing Industry. AAU, 1995
(M.Sc Thesis).

Adei, S. "Technological Capacity and Aborted Industrialization in Ghana: The cause of Bonsa
Tyre Company" World Development. Vol. 15, No. 6, 1987.

Admit Z. "Small and Rural Industries: An Area of Emphasis", in Getachew and Mekonnen

(eds), Proceeding of The Third Annual Conference on the Ethiopian Economy. Addis
Ababa, 1994.

Admit Z. & Getachew B. " Private Sector Development in Ethiopia: An Assessment of the
Enabling Environment and Incentive Structures" in Tadesse & Tekie (eds), Adjustment

in Ethiopia: [essons for the Road Ahead. Addis Ababa, 1966

Alemu, M. "Efficiency of Ethiopian Manufacturing Enterprises and the Policy Environment",

Proceeding of The First Annual Conference on the Ethiopian Economy. Addis Ababa,
1992.

Anderson, D. "Small Industry in Developing Countries: A Discussion of Issues" World

Development. Vol. 10, No. 11, 1982.

Ansal, H.K. "Technical Change and Industrial Policy: The Case of Truck Manufacturing in
Turkey", World Development. Vol.18, No. 11, Nov. 1990.

Arrow and et al. "Capital-labour substitution and economic efficiency ." in The Review of

Economics and Statistics. V.67, No. 3, 1961.

Barna, Tibon. "On Measuring Capital" in The Theory of Capital. Mac Millan and Co. LTD;
London, 1963.

80



Basu, Kaushik. "Comments on "Two Strategies for Economic Development: using ideas and

producing ideas'. Annual Conference on Development Economics. World Bank, 1992.

Brown, Murray. On the Theory and Measurement of Technological Change. Cambridge
University press, 1966.

Chenery, H., Sherman, R & Syrquin, M. Industrialization and Growth: A Comparative Study.
New York, 1986

Cornia, Van der Hoeven & Lall. "The supply side: Changing Production Structures and
Accelerating Growth" in Cornia, Hoeven & Mkandawire (eds) Africa's Recovery in the

1990s: From Stagnation and Adjustment to Human Development. St. Martin's Press,
1992.

Dahlman, Ross-Larson & Westphal. "Managing Technological Development: Lessons from the

Newly Industrializing Countries" World Development. Vol.15, No.6, 1987

Diamond, Jack. "Government Expenditure and Growth". Finance and Development. Vol.27,

No.4, Dec.1990.

Dore, Ronald. "Technological Self-reliance: Sturdy Idea or Self Serving Rhetoric".
Technological Capability in the Third World. The Macmillian Press Ltd, 1984.

Easterlin, Richard. "Why Isn't the Whole World Developed?" The Journal of Economic History.
Vol. 41, No. 1, March 1981.

Eshetu C. Privatization and Deregulation in Ethiopian Industry: Problems, Prospects and
Impact on tiae Economy. Addis Ababa, 1992.

Fransman, Martin. "Technological Capability in the Third World: an Overview",Technological
Capability in the Third World. The Macmillian Press Ltd, 1984.

81



Fransman, Martin. "Learning and Capital Goods Sector Under Free Trade: the Case of Hong

Kong" , World Development. Vol. 10, No. 11, Nov. 1982.

Heathfield, David & Wibe, Soren. an Introduction to Cost and Production Functions.

Macmillan Education, 1966.

Helleiner, g.K. "Trade Strategy in Medium Term Adjustment" World Development. Vol.18, No.
6, 1990.

Herbert-Copley, brent. "Technical Change in Latin American Manufacturing firms: Review and

Synthesis". World Development, Vol.18, No. 11, 1990.

Hilderbrand, G.H. and Liu, Ta - Chang. Manufacturing Production Function in the United States

57. An inter industry and inter state comparison of Productivity W.F. Humpher press

Inc; New York, 1965.

Hsiao, Cheng. Analysis of panel Data. Cambridge University Press, 1986.

Intriligator, D. Michael. Econometric models, Techniques and Applications. Printice-Hall, Inc.
1978

Jackson, Dudley. Introduction to Economics: Theory and Data. The Macmillan Press LTD,
1982,

Kashyap, S.P. 'Growth of Small-size enterprises in India: Its Nature and Content" World
Development. Vol.16, No. 6, 1988.

Katz, George. Production Functions. Foreign Investment and Growth: Study Based on the

Argentine Manufacturing Sector. North-Holland-Publishing company, 1969.

82



Kendricks, John. W. Productivity Trends in the United States. Princeton University Press Ltd.
London, 1982.

Kennedy, C. & Thirlwall, A.P. "Surveys in Applied Economics: Technical Progress". The
Economic Journal. Vol. 82, March 1972.

Krueger, Anne & Tuncer, Baran. Estimating Total Factor Productivity Growth in the
Developing Country. World Bank Staff Paper No.422, 1980.

Krugman, Paul. "Protection in Developing Countries". Policy Making in the open Economy:

Concepts and Case Studies in Economic Performance. The World Bank, 1993.

Lall, S. "Structural Problems of African Industry" in Stewart, Lall & Wangwe (eds) Alternative

Development Strategies in Sub-Saharan Africa, 1992.

Lall, Sanjaya. "Structural Adjustment and African Industry" World Development. Vol.23, No.
12, Degc. 1995,

Lall, Sanjaya. "Technological capabilities and Industrialization" World Development. Vol.20,
No. 2, Feb. 1992.

Mabro, Robert and Radwan, Samir. The Industrialization of Egypt. 1939-1973: Policy and
Performance. Claredon Press; Oxford, 1976.

Massell, Benton. F. "Capital formation and technological chaiige in United Satcs

Manufacturing”. In Review of Economics and Statistics. V. 43, 1960.

Nishimizu & Robinson. "Productivity Growth in Manufacturing" in Chenery, Robinson &

Syrquin (eds) Industrialization and Growth: A Comparative Study. The World Bank,
1986.

83



Noir, Alain. "Involving the Private Sector in Development" The Courier. No. 146, 1994,

Pack, Howard & Westphal, Larry. E. "Industrial Strategy and Technological Change: Theory

and Reality" In Journal of Development Economics. Vol.22, 1986.

Romer, Pual M. "Two Strategies for Economic Development: using ideas and producing ideas".

Annual Conference on Development Economics. The World Bank, 1992,

Samuelson, Paul. A. "The Evaluation os Social Income: Capital Formation and Wealth". In The

' Theory of Capital. MacMillan and Co. Ltd; London, 1963.

Rath, A. "Science , Technology and Policy in the Periphery: A Perspective from the Centre"
World Development. Vol. 18, No. 11, 1990.

Raut, L. "R & D Spillover and Productivity Growth: Evidence trom Indian Private Firms"

Journal of Development Economics. Vol. 18, 1995.

Schloss, Miguel. "Challenges for Africa's Industrial Development in the 1990's". Industry
Affrica. Sept. 1992.

Schmitz, I1. "Growth Constraints on Small-Scale Manufacturing in Developing Countries: A

Critical Review" World Development. Vol. 10, No. 6, 1982.

Schmitz, Hubert. "Industiialization Strategics in Less Developed Countries: Some Lessons of

Historical Experience". Third World Industrialization in the [980's: Open Ecoiiviities

in a Closing World. Frank Cass and Company Ltd, London, 1984.

Silver, M. S. Productivity Indices: Methods and Applications. Gower Publishing Company
Limited. London, 1984

84



Solow R.R. "Technical change and the Aggregate Production Function" In Review of
Economics and Statistics. V. 39. No. 1. Feb. 1957.

Stewart, Francis. "Facilitating Indigenous Technical Change in Third World Countries".
Technological Capability in the Third World. The Macmillian Press Ltd, 1984.

Summers, H. Lawrence. "The Challenges of Development: Some Lessons of History for Sub-

Saharan Africa". Finance and Development. Vol.29, No.4, march 1992.

Sutcliffe, R.B. Industry and Underdevelopment. Addison-Wesley Publishing company, 1971.

Terrel, Katherine. "International Technology Transfer and Efficiency in Socialist Enterprises”

The Transition From Socialism in Eastern Europe: Domestic Restructuring and Foreign
Trade. The World Bank. 1992.

Tidrick, Gene. Productivity Growth and Technology Change in Chinese Industry. The World
Bank; Washington, 1986.

Walter, A.A. "Production and Cost Functions: An Econometric Survey. "Econometrica. Vol.

31. No, 1-2, January - April, 1963.

The World Bank. Ethiopia: Industrial Sector Review. Report No. 5301-ET, Dec. 1985.

The World Bank. Woild Bank Support for Industrializtion in Korea, [ndia and Indonesia. The
World Bank, 1992,

85



DECLARATION

I, Admit Zerihun, hereby declare that this thesis is the product of my original research work.

All materials are duly acknowledged, and that it has not been submitted to any other university

for an award of any academic degree.

Signature: %

7

‘Date: June 19, 1997,



	MX-M464N_20210311_180602
	MX-M464N_20210311_180749

