




































































































































































































































































The final analysis which relates to the sectoral contribution to the GDP of the country also
employs the same data, with ‘different techniques. Thus, the share of manufacturing industry
contributes about 6 percent, out of 11 percent of the total industry to GDP. That is almost 1/11"
of Agriculture and 1/6™ of Service sector, on average since 1962. This implies. the level of
industrialization is véry low and agricultural sector dominates the economy, which proves the

hypothesis of the paper, (see Table C and Table D, in the Annex II).
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CHAPTER FIVE
CONCLUSIONS AND POLICY IMPLICATIONS

In conclusion, industrialization is seen as a motor behind many of the processes usually termed as
“social transformation” and “modernization “ in terms of at least three ways in which industry
helps to achieve the goals of social development. First, manufacturing industry’s substantial
contribution to economic growth that helps to create a large portion of the resources needed to
fund social development programmes. In addition, creation of employment and hence generation
of income take place in the sector directly and are indirectly fostered in other sectors - like
agriculture or services -through their linkages to industry. Finally, it promotes various aspects of

social integration through its general thrust towards modernization.

5.1. Concluding Remarks

Generally, the paper is concentrated on the growth of Ethiopian Industrial Manufacturing Sector
and its contribution to the economy. The study is only confined to the industrial manufacture for
its availability of data rather than mining, quarrying, construction and electricity. It attempts to

covers all publicly and privately owned enterprises across the country.

The statistical problems associated with endogeniety, underlying data permits to offer estimates
obtained by FIML procedures provide a worthwhile measure of Manufacturing Industry growth
in Ethiopia. In order to assess the growth rate, the FIML is employed to generate more efficient

and effective parameters that explain the relationship between dependent and independent
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variables over the 43- annual observations. In this connection, the short-run and long-run growth
for Ethiopian Manufactured Value Added is estimated using the Johansen cointegration
framework in order to address non-stationarity issues. The Johansen Techniques are used to

validate the theoretical assertion that there is one cointegrating relations in this study.

The analysis indicates that the long-term growth rate of investment is positively related to the
weight placed on growth of Ethiopian Industrial Manufacturing and is playing significant role in
expanding and enhancing its activities. While that of labor engaged in production, is the short-run
effect and hence, the sector is characterized as labor intensive. In the meantime, the sector growth
is negatively influenced by total factors of production that represent the obsolete uses of
technological level in the manufacturing activities accounts for the sector's stagnant growth. That
is why the overall growth rate of sector 1s negligible, only about 0.24 percent per annum. It can
also be suggested that both values of the current and the past time variables have substantial
influence on growth. In terms of share contribution, Industrial Manufacturing accounts about 6
percent, out of 11 percent of the total industry to GDP. That is almost 1/1 1™ of Agriculture and

1/6™ of Service sector, on average since 1962.

From these analyses, therefore, it would be probably drawn that the growth and role of Industrial
Manufacturing in Ethiopian Economy is insignificant, implies the level of industrialization is
very low. The research might fruitfully investigate the relation between shifts in the growth rate
of the sector’s output and its consequences on changing the whole economy which in turn,
enhances sustainable economic growth for the future. Thus, the policymakers would focus on the
implications bf this paper to mitigate the problem and achieve the designed goal of Sustainable

Economic Growth.
80



5.2. Policy Implications

Based on the findings, the following possible policy implications are made:

It is extremely important due attention for the selected skilled manpower in providing some kinds
of incentives so as to achieve sustainable growth in industrial manufacturing. In addition. the
manufacturers have to give pre-employment technical skill training for the school leavers and job
training on workplaces using actual work machines and equipment to directly enhance relevant
skills in improving volume and quality of products. These are done through direct support

industries by the government in terms of finance and professions.

Encourage foreign investors to invest on industrial sector, especially, on manufacturing
activities, because they do not only invest their capital but also new technology. As new
technology comes to the country, it is easy to transfer from one firm to another so that possible
way of expansion of new technology, without incurring high costs. This technological level is
developed either by carried out of R&D by firms or research institutions then after high
productive, providing on-the —job learning (doing and using), which is referred as ‘endogenous

growth’ in the literature [Romer, 1986, Barro, 1990 and Jorgenson, 1996].

A high rate of capital accumulation is a necessary condition for bringing about structural
transformation and increased level of productivity to give rise faster industrialization, through
largely resources channeled into productive investment. Because the faster manufacturing output
increases, the greater the rate of productivity growth; and the industrial sector provides capital
goods such as machinery and equipment for other sectors increases productivity that can reduce
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costs elsewhere in the economy, thus contributing to the development of other sectors

Public infrastructure-networks are essential griteria for expanding manufacturing industry and
upgrading its growth rate, thereby enhancing its contribution to GDP, since the scarcity of these
services hinder the manufacturing growth in turns industrialization. So, in order to mitigate this
kind of problem, infrastructural investment has to be given priority. Thus, to achieve sustainable
development in today’s context of market and private sector driven development, Ethiopia,

requires support from the industrialized countries to build up basic capacities in order to increase

capacity utilization through investment expansion activity.

Developing technological capability requires adequate and continuous investment not only on
equipment, machinery and related assets, but also on information, labor educations and
technological know-how. As continuous investment is made in Ethiopian manufacturing. its
share to GDP is increased per annum, extremely. Thus, the corresponding share in total fixed
capital formation is enhanced in volume and the undeveloped nature of manufacturing. in

particular, industrial, in general, will be changed in economic stracture.

The expansion of manufacturing industry in Ethiopia could not be seen away from the general
economic development. Hence, industrial strategy has to be designed along with other
development sectors, particularly, agriculture. If equal attentions do not give to all the sectors. the
inter-linkage among them cannot be so strong that the goal of Sustainable Economic Growth may
not be easily achieved. Because manufacturing industries producing modern technical inputs to
agriculture; those producing intermediate and capital goods. with relatively high potential

linkages for the development of promotion export earnings. These exports promoting industrial
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manufacturing have to be encouraged

The last but not least, is related to the Ethiopian economy. The economy is one of the least
industrialized and its manufacturing sector is least developed in many respects: in terms of
volume and quality products, technology status, labor skills and export capabilities. To overcome
these problems, the appropriate combinations use of skilled manpower, modern and suitable
technological level and investment on both public infrastructures and manufacturing activities

have to be made.
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ANNEXES

Annex I: Some Important Notes and Formulas

(A) Ramsey’s Regression for Model Specification Error Test, RESET
The steps for the RESET test:

a. estimate the model by the OLS procedures and save the fitted value e(Y)):
Y =BotPiXu+PaXort B3 XartBaX; +B5Xis
+PeXes +BrXctuy
b. add the variables e (Y. e (Y.). and e (Y%, to the model in step 1 and estimate the new

model,
Y, =PotP1Xu+BaXatP3XatPaXe +PsXis

+BeXis +B7X: +Bs eyt +Bo ey +Poey’ T uy

c. carry out a Wald F-test for the omission of the three new variables in step 2. Wald I -statistic.
F [Ko, (n-Kp)] = (Rp: R%0)/Kg
(1-R?p) / (n-Kp)

, Where Kp, (n-Kp) refer to degrees of freedom for the numerator and denominator respectively.

(B) White’s test for heteroscedasticity
The test does not depend on the normality assumption and its steps for carrying out are described

as follows. Given the model;
Y= BI T+ BiX|+Ur (1)
o =0ttt Xt o X+ 0,X ) Xet 0o X2 X

+}\.CX:;Xc+6dX4Xd"5‘T§eX5Xe+QX5X7+V[ (2)
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vhere 1=1,2,....,7;a=24,....7:b=34,....,7:¢=4,5,6,7 ;d=5, 6,7 and e=6,7.
. Estimate (1) by the OLS procedures and obtain B; and ;.
. Compute the residuals u; = Y- B - piX and square it.
. Regress the squared residual u” against all the variables in the 1 step plus the squares all
he independent variables and the cross products of every pair of regressors. This is the
wixiliary regression corresponding to equation (2).
. Compute the statistic n. R from the auxiliary regression of step 3.
. Reject the null hypothesis that o =, =¢p = A = &g =1 =Q = 0 if n. R? > xjd_ﬂa)
I'est for Autoregressive (serial correlation), AR (1): (i) Using Likelihood ratio (LR)
o the data in the period 1961/62 to 2005/06 of Ethiopian manufacturing industries, the
wing model is estimated by OLS.
3Y ) + B3Xi+ BaXeity
likelihood ratio test is conducted the test statistic being:

LR= -n.In (ESS/ TSS) =-n.In (1-R?), where ESS and TSS refer to the explained
of square and total sum of square in the model respectively.
sing Wald statistic test
‘ollowing model is estimated by OLS.

Y= Brt Bayer + Paxe+ Paxeituy
Vith regard to the restriction ;=0 and P4 =0, using Wald statistic test for the presence
utoregressive, if the Wald statistic is insignificant as compared to the critical value then. we
nnot reject the restriction. Note that:
Heteroscedasticity - the residuals do not have a constant variance.

Autocorrelation — the residuals are independent.



e Multicollinearity- the independent variables are uncorrelated.

(iii) Using Lagrange multiplier (LM) test for even higher —order autocorrelation
The LM test is useful in identifying serial correlation not only of the 1% - order but also higher
orders as well. Consider the following multiple regression models:
Y= it BoXe+ B3Xut. ..+ BiXutpun + &
and w= p U, +g -1<p<.

The test for p =0 can therefore be treated as LM test for the addition of the variable u,.; (which is
unknown). The steps for carrying out LM are as follows:

a. estimate the model by OLS and compute the residuals e(u, ) as

e(u ) = Y- Bi- B2Xe - P3Xa-...- PrXu
b. regress e(u ) against a constant, Xy ,..., Xy and uy; using the n-i . observations through n
and where 1= 1,2,...n. This is the auxiliary regression and n-i is used hence. it is effective

number of observations [Ramanathan, 1995, pp.456-57].
c. .If (n-i) R* > y;? (a), then rejects the null hypothesis of zero autocorrelation in favor of
alternative p#0 that follows the chi- square distribution with i d.f. such that the area to the

tail probability take into account. (Note that LM test is a large — sample test and would need

at least 30 d.f. to be meaningful).

(D) Test for Autoregressive Conditional Heteroscedasticity, ARCH

The simplest approach is to examine the squares of the least squares residuals. The

autocorrelation of the squares of the residuals provides evidence about ARCH effects. An
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Lagrange multipiier(LM) test of ARCH (p) against the hypothesis of no ARCH effects or
ARCH(0), the classical model can be carried out by computing v* =(n-p)R%in the regression.
The statistic has a limiting chi-squared distribution .Values larger than critical, give evidence of
the presence of ARCH or GRCH effects [Greene, pp.575]. The process by which the vz_iriances
are generated is assumed to be as follows:
ol= 8+8 64 +..+8,0%., +v, This equation is known as y p" order ARCH process.
The term autoregressive at time t is assumed to depend on previous error variances and the
variance at time t is conditional on those in previous periods and hence the term conditional
hetroskedasticity [Ramanathan, 1995]. The ARCH test is on null hypothesis: H,: §=06.= .... =
8,=0, do not reject non- autocorrelation in the error variance; against Ha: &) # &, # ... # 6, £ 0,
reject non- autocorrelation.
Steps:
1. Estimate, Y, =a,; +0,X + Qax g + ... + 0 X +U, , where U, =pjU,., + p> U,
+ psUs+ ... + p U+g by OLS.

2. Compute the residuals 0y = Y, -6, - 6:Xp - Gx 5 - ... - @Xy . square it and

generate 132|.1. 1321_3 , 132;- p.

3. Regress 02t against a constant, 1'12[_ . 1')2[_2_ and 07 p. This is auxiliary regression.

Compute (n- p) R®. Under the null hypothesis Ho, (n- p) R* has the chi- square

distribution with p d.f. Reject Hy if (n- p) R* > xzp (a), the point on le\ with an area

*a’ to the right of tail.

(E) Lagrange multiplier (LM) test for serial correlation in lagged dependent variables

Steps: 1.The model is assumed to be
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Y= oot Yt Yot o+ B Yep+ Y X +... 40
and w=pUa+pUa+ .+ PmUem - & i=1,2....,7,Where p is the order of
the lagged dependent variable and m is the order of autoregressive error term .
2. Estimate the model by OLS and obtain the residuals (uy).
3. Regress uyon U, . U, .. U, and all the auxiliary variables in the model,

including the lagged dependent variables Y.,,Y.s,..., Y., and obtain the unadjusted
R’.
4. Compute (n- p) R* and reject H,: all  pi = 0 against H,: not all  p’s are zero if it

exceeds xzm(a)_ the point on y”n such that the area to the right tail ‘a’.(n- p) is

used because the number of observations actually used[Ramanthan.1995].

(F) Test for serial correlation in lagged dependent variable

We do not reject Hy: all p;= 0, because the calculated values of (n- p) R*shown in the 4" column
of Table 4.2 that follows %%, (s are less than their corresponding critical values. Therefore. no
evidence has been provided to indicate the presence of autocorrelation in lagged dependent

variable according to LM test.

Cointegration in multivariate system analysis using Johansen approach

There is no a prior categorization of variables as exogenous and endogenous in Johansen

procedures. However, using the identified manufacturing variables in equation (4.13), we can

represent these variables by a vector Z; as unrestricted Vector Autoregressive (VAR) with K lags:
ZEAZ G HAZ . AL UL (1)

Where Z; is an (nx1) matrix, A is an (nxn) matrix of parameters, and U, is independent and
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normally distributed with mean of null vectors and vector of variance that is U, ~ (0. o’
,variance).

Equation (1) can be reformulated into the Vector Error Correction Model (VECM) in the form of:

AZ=AANZ 1+ A AAZ A1 AKZ k1 FAD+EZy Uy (2)

Where Ai represents short-run adjustment, ¢ contains long-run information.D, represents vectors
of dummies: intercepts and predetermined exogenous variables.

In determining the rank, r of a matrix, if there is full rank (n=r), implies that each variable is
cointegrated itself and hence each variable is [(0) or stationary. In the case of reduced rank(r<n).it
is possible to represent up to (n-1) linear combination or cointegrating vectors that ensue the
convergence of the vector Zt to their long-run steady-state path, where n denotes number of
variables entering the cointegration space. If there is a rank of zero, then there is no cointegration,
hence no long-run relationship among the variables involved and estimation by differences would

be appropriate [Harris, 1995].



Annex II: TABLES AND FIGURES
A. TABLES

Table A: Determination of Optimum Lag Length on Ethiopian MVA

Progress to date:Lag.1.2.3.4 compared with system:4.3.2,1 respectively.

System T p log-likelihood SC HQ
4 39 48 193.58340 -5.4184 -6.7312
3 39 84 232.08491 -4.0110 -6.3085
2 39 120 309.64757 -4.6069 -7.8890
1 39 156 377.39202 -4.6992 -8.9660

AIC

-7.9274

-7.9018

-9.8794

-11.353

Tests of system reduction

System 3 --> System 4: F (36, 90) = 1.4286 [0.0896]
System 2 --> System 4: F (72, 81) = 2.2613 [0.0002] **
System 1 --> System 4: F (108, 53) = 2.0521 [0.0022] **
System 2 --> System 3: F (36, 64) = 2.6300 [0.0004] **
System 1 --> System 3: F (72,49) = 2.0101 [0.0053] **
System | --> System 2: F (36, 37)= 1.2692 [0.2369]

Therefore, Proper lag length =2



Table B: Results of Cointegration Analysis (using PC-FIML, Econometric Software)

(i) standardized P’ eigenvectors
InQt InTt InLt Inkt Inlt InMt
1.0000 0.0023188 -3.5185 -0.36891 -0.36891 0.92606
679.75 1.0000 288.08 28.652 19.095 -175.20
2.4085 -0.00097659 1.0000 -0.27634 0.44476 -0.45828
-0.92666 -0.00099103 3.0094 1.0000 -1.0018 -0.86445
-2.3279 -0.00017993 0.17086 -1.3632 1.0000 0.33583
-2.2019 0.00052607 0.45733 0.89668 0.43134 1.0000
(ii) standardized a- coefficients
Variable
InQ, -0.095168 | -0.00021795 | -0.14910 0.024108 0.042762 | 0.00036699
InT, -32.723 -1.0540 79.782 -21.817 -77.857 -65.507
InL, 0.0036111 | -0.00010193 | -0.040780 | -0.045277 -0.031389 -0.019312
InK, 0.24156 0.00057337 | 0.0069409 | -0.010372 0.18605 -0.19858
Inl, 0.78912 -0.00030536 | -0.37610 0.25708 0.044307 | -0.18749
InM, -0.72029 0.00053306 | -0.085433 | 0.16552 -0.11914 ;-0.083575

Number of lags used in the analysis: 2: Variables entered unrestricted is Constant and Restricted is Trend.
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InT, =-679.75InQ, - 288.08InL, - 28.652InK, -19.095InI, +175.20InM,

InL, = -2.4085InQ,+0.00097659InT, +0.27634InK, -0.44476Inl, +0.45828 1 InM,
InK,; = 0.926661nQ,+0.00099103InT, -3.0094 InL, +1.0018Inl, +0.86445InM,
Inl; = 2.3279InQ,+0.00017993InT, - 0.17086InL, +1.3632InK, -0.33583InM,

InM; = 2.2019 InQ,-0.00052607InT, - 0.45733InL, -0.89668InK, -0.431341In],

Table C: Shares of Industry, Sub-industry sector and other Sectors to GDP over the period of 1962/63-

2004/05
Sector Mean Std. Dev. Minimum Maximum
1.Industry: 0.1060 0.0157 0.074 0.148
Manufacturing | 0.0584 0.0111 0.033 0.078
Mining 0.0029 0.0016 0.001 0.006
.Electricity 0.0126 0.0033 0.005 0.018
.Construction | 0.0318 0.0069 0.021 0.054
2. Agriculture | 0.5683 0.0918 0.396 0.743
3.Services 1 0.3257 10.0823 0.183 0.489

Source: own calculation.
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Table D: the Components shares to the industrial Sector over the period of 1962/63-2004/05

Sub- sector Mean Std. Dev. Minimum Maximum
Manufacturing 0.5477 0.0455 0.4470 0.6240
Mining 0.0273 0.0136 0.0118 0.0526
Electricity 0.1184 0.0272 0.0667 0.1964
Construction 0.3019 0.0611 0.2228 0.4497

Source: own calculation.
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B.FIGURES

Figure-1: The Graphic Analysis for Unit Roots

1.At Levels

14 InQi : FF-III:lj s I InTt e F|u;4- A A_
P ) e T T
! T . ! |
/ r !
e =500 1|
5 k
) '/ L . i I 2 l L i
0 10 20 30 40 0 10 20 30 40
(e —fwe ] e [k —
b A
11 e R
f 14~ -
g =
10 w 2y N\
0 10 20 30 40 0 10 20 30 40
13— Fittcd o ~—lnMi_ -~ Fited I
f T T
12 fr\‘f 14 + e \“,'
- - r
10F N i |
\“ i ___1//‘
0 10 20 30 40 0 10 20 30 40

107



ii. At First Differences
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Figure-3: The Growth Trend of Ethiopian MV A over the Period of 1962-2005
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GLOSSARY

Basic Definitions according to Central Statistical Agency (CSA) and other institutions:

(i) Number Engaged: - includes paid employees and working proprietors. Active partners and
unpaid family workers are also included here.

(ii)Wages and Salaries: - includes all payments in cash or in kind made to employees during the
reference year in connection with the work done for the establishments.

(iii) Gross Value of Production: - includes the sales value of all products of the establishment,
the net change of stocks between the beginning and end of the reference period in the value of
finished goods and the value of semi finished goods, the value of industrial services rendered to
others, the value of goods bought and resold without any transformation or processing, and other
receipts. The valuation of Gross Value of Production is in terms of producers’ values where
indirect taxes are included in the value of sales of the establishment and the value of subsidies
received is excluded.

(iv) Raw Materials: - include all raw and auxiliary materials. parts and containers which are
consumed during the reference year. The value of local raw materials is the value of locally
produced raw materials and is the cost at the factory which includes the purchase price, transport
charges, taxes and other incidental costs. The value of imported raw materials is the value of raw
materials produced in other countries and obtained directly.

(v) Industrial Cost: - Includes the cost of raw materials, fuels, and other supplies consumed. cost
of industrial services rendered by others, cost of goods bought and resold without any
transformation or processing and cost of electricity consumed.

(\;i) Value Added in the National Account Concept (at Market Price):- is defined as the

difference between the gross value of production and industrial and non-industrial costs.
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(vii) Value Added in the National Account Concept (at Factor Cost):- is the gross income
from operating activities after adjusting for operating subsidies and indirect taxes.

(viii) Fixed Capital Assets: - are those with a productive life of one year or more which are
intended for the use of the establishment including fixed assets made by the establishment’s own
labor force for its own use. They are valued in this report at book value at the end of the reference
year that is the net book value at the beginning, plus new capital expenditure minus those sold
and disposed and depreciation during the reference year.

(x) Manufacturing is defined here according to International Standard Industrial Classification
(ISIC-Revision-3) as “the physical or chemical transformation of materials or components into
new products. whether the work is performed by power-driven machines or by hand. whether it is
done in a factory or in the worker’s home, and whether the products are sold at wholesale or
retail. The assembly of the component parts of manufactured products is also considered as
manufacturing activities.”

(xii)Productivity: a measure of economic efficiency that shows how effectively economic inputs
are converted into output. It is measured by comparing the amount of goods and services with the
inputs that were used in production.

(xiii)Growth: refers to major goods and services available in the economy. the wealth and
improvement in welfare, and then reduction in social tension further leads to employment of
more people and finally political strength

(xv)Development: represents a transformation of society, a movement from traditional relations,
traditional ways of thinking, dealing with health énd education, traditional methods of
productions to ‘modern® ways. For instance, a characteristic of traditional societies 1s the
acceptance of the world as it is, the modern perspective recognizes change. and it recognizes that

we, as individuals and societies can take actions Stiglitz,1998 (2000).
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