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Abstract

The purpose of this paper is to analyse the potential of the manufacturing and services sectors as drivers of economic
growth in Namibia. The paper uses the intersectoral linkage analysis method to identify the industries with the greatest
backward and forward linkages. The economy-wide impact of these industries is simulated further using a CGE model.
The greatest backward linkages for manufacturing industries were found in meat processing, fish processing, grain
milling, basic metals and construction. The greatest backward linkages for the tertiary industries were found in trade
and repairs, hotels and restaurants, finance and insurance, and other private services. The greatest forward linkages for
manufacturing industries were found in paper and printing, chemicals and rubber, fabricated metals and machinery, and
electricity generation and distribution. The greatest forward linkages for tertiary industries were found in transport,
communication, finance and insurance, and market real estate and business services. These, therefore, are the sectors
that policies could target as they have greatest impact and could enable Namibia to achieve higher levels of growth.
Further, simulation results are obtained from a CGE model by introducing direct exogenous increases in the output of
the perceived key industries and examining the economy-wide feedback effects.
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1. Introduction

Namibia’s long term development goal is “a prosperous and industrialized Namibia, developed by her human resources,
enjoying peace, harmony and political stability” (Government of the Republic of Namibia, 2004). The Vision 2030, as
the long term development goal is popularly known, is a broad development objective which guides the country’s policy
formulation and planning processes. It is designed to promote the creation of a diversified, open market economy, with
a resource-based industrial sector and commercial agriculture; and the promotion of competitiveness in the export sector.
The Vision also aims to reduce inequalities in income, improve access to and control of productive resources, enhance
access to basic social services, and ultimately, move the nation up the scale of human development to be ranked among
the developed countries of the world by 2030.

Namibia is classified as an upper middle income country with an estimated annual Gross National Income (GNI) per
capita of 9 185 United States Dollars (2011 PPP$) (UNDP, 2014). However, with an estimated 29 percent of the
population classified as ‘poor’ and a Gini coefficient of 0.6, Namibia remains one of the most unequal societies in the
world in terms of income distribution. Although the country has registered impressive growth rates, averaging 5.3
percent over the 2005 to 2014 period, unemployment remains stubbornly high and is currently estimated at 28 percent
of the total potential work force when the broad definition of unemployment is applied.® In terms of human

' As opposed to the strict definition of unemployed population which consists of all persons (15 years and above) who
are either actively seeking work or are available to work during the labour force survey reference period, usually the
week preceding the interview. The broad definition of unemployment drops the requirement that the person actively
looks for work since in many developing countries, such as Namibia, with limited work opportunities, potential workers
may well give up after unsuccessful period of looking for work.
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development and wellbeing, Namibia is classified as a medium human development country with a Human
Development Index (HDI) of 0.624 and is ranked 127th out of the 187 countries for which the HDI has been calculated.
When the HDI is adjusted for inequality however, the figure drops dramatically to 0.352, representing a 43.6 percent
loss in HDI, further reinforcing the fact that inequality is a serious challenge for Namibia.

In order to achieve the long term development goal, and especially to move significantly up the scale of human
development to be ranked among the developed countries of the world,? the Vision document calls for, inter alia,
changes in the structure of the economy through diversification of economic activities, expansion of markets and
enhancement of capital efficiency. Within the Vision 2030 time horizon (2004 to 2030), as part of the structural
transformation process, the economy is expected to have reduced dependence on agricultural and mining products and
increased its share of manufacturing and services products in output and employment. A gradual shift of labour from
low factor-productivity primary industry (agriculture and mining) to manufacturing and services, is envisaged, thereby
increasing resource allocation and utilisation efficiency in higher value-added sectors. This transformation, it is argued,
would occur through diversification of production and venturing into new markets.

The contribution of the manufacturing and services sectors to gross domestic product (GDP) is expected to gradually
rise from the 2008 figure of 75 percent to over 80 percent by 2030, with most of the increase being attributed to the
development of the manufacturing sector. Through structural transformation of the economy, Namibia aims to reduce
both her heavy reliance on natural resource extraction for export, as well as her reliance on imports, mainly from South
Africa, to meet demand for goods and services. This transformation is expected to promote higher economic growth;
create of decent and durable jobs; reduce poverty and inequality of income distribution; and bring about a general
improvement in the welfare of the Namibian people. While the need for structural transformation is widely recognised
and acknowledged in various policy documents, no attempt has been made to analyse the potential of the manufacturing
and services industries to achieve the stated national development goal and objectives. This study seeks to estimate,
empirically, the potential of the manufacturing and services industries in promotion of economic growth, employment
creation and poverty reduction in Namibia. In particular, it seeks to determine the industries within the manufacturing
and services sectors which, ceteris paribus, have the greatest potential to increase the growth rate of the economy and
thus deserve increased public investment and policy support.

The potential of both the manufacturing and services sectors in achieving Namibia’s long term development goal and
objectives depends crucially on how these sectors are interlinked with the rest of the economy. An examination of such
linkages is useful for purposes of formulating appropriate policies that might help to transform the structure of the
economy. In this paper, the interlinkages are examined using the linkage analysis method to identify the industries with
the greatest backward and forward linkages. The economy-wide impact of these industries is simulated using a Social
Accounting Matrix (SAM)-based Computable General Equilibrium (CGE) model. The results from both the sectoral
linkage analysis and the simulation exercise using the CGE model are then used to assess the potential of the
manufacturing and service sectors.

The rest of the paper is structured as follows: Section 2 discusses, in greater detail, the structure of the Namibian
economy, while a literature review and the analytical framework adopted are contained in Section 3. Section 4 presents
the results of the analysis, and the conclusions and policy recommendations are presented in Section 5.

2. Structure of the Namibian Economy
2.1 Economic Performance -Recent Trends

The aggregate contribution of secondary and tertiary industries to Namibia’s GDP has been on an upward trend in the
recent past (Table 1). Over the 2010 to 2014 period, the percentage contribution of the primary sector declined from
17.6 to 14.0 percent, a trend which might suggest that the economy is moving in the right direction in terms structural
transformation. However, the percentage contribution of the secondary sector also declined from 21.0 to 19.7 percent
over the same period. These declines in the contribution of the primary and secondary sectors were compensated for by
a rise in the contribution of the tertiary sector from 61.4 to 66.3 percent during this period, implying that labour has
shifted from the primary industry to tertiary industry, by-passing secondary industry. Such a development not only

2 A SAM for Namibia was constructed by Lange and Schade (2008) for the year 2004 as a revision of their earlier 2002
version. Their 2004 version was based on the 1993/94 National Household Income and Expenditure Survey (NHIES) as
well as the national accounts and primary surveys.
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implies fragility of the transformation process, but is also likely to be unsustainable and runs counter to the stated long
term development objective.

Table 1. Industry percentage contribution to GDP

GDP at market prices

Year Primary Secondary Tertiary $ million
Constant 2010 prices
2010 17.6 21.0 61.4 19 543
2012 15.8 18.8 65.4 24181
2014 14.0 19.7 66.3 23626

Source: Constructed using data from Namibia Statistical Agency (2014)
2.2 Sectoral Contribution to Growth

Table 2 shows that the percentage contributions to GDP by the manufacturing industries, within the secondary industries,
declined from 13.7 percent in 2011 to 11.8 percent in 2013. Thus the changes in the contribution of tertiary industry are
largely driven by a wide fluctuation in the contribution of mining and quarrying which shifted between 9.9 percent and
14.5 percent of GDP over the 2008 to 2013 period. The low contribution of mining and quarrying in 2009 was due to
the global financial crisis as well as other emerging global challenges. The global financial crisis reduced the demand
for exports, specifically diamonds, demonstrating the negative effects of heavy reliance on volatile natural resource
revenues.

Table 2. Annual contribution to GDP by the major industries

Mining_and Manufacturing Whol(?sale and Hotels and I?u_blic )
Year quarrying retail trade restaurants administration
2008 14.5 13.2 11.0 1.8 11.8
2009 9.9 135 12.2 1.9 125
2010 11.4 13.6 12.3 1.9 12.0
2011 10.2 13.7 12.4 2.0 12.1
2012 12.2 12.2 12.3 2.0 11.9
2013 11.7 11.8 134 2.0 12.3

Source: Constructed using data from Namibia Statistical Agency (2014)

Apart from the global level challenges cited above, the share contribution of industry to growth is a function of the
relative growth rates of the different industries which also depend critically on their productive capacities. Therefore,
facilitating the growth of industry may require policy interventions to change the structure of the economy through
increased capital investment in the manufacturing and services industries.

There has been an improvement in the five-year annual average growth rates for primary and tertiary industry, while the
secondary sector suffered a decline from 10.8 percent to 9.6 percent, a development which has a negative effect on the
possibility of achieving the nation’s long term development objective (Table 3). The 2010 to 2014 annual average
growth rate of the primary sector increased by 4.7 percentage points from a negative growth rate of 2.9 percent to a
positive growth of 1.8 percent, while the tertiary sector average growth improved from 5.4 percent to 6.7 percent over
the same period.
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Figure 1 shows that, over the 1980 to 2012 period, compared to the other sectors, the growth rate of the primary sector
exhibited wide fluctuations. This is indicative of the negative effects of dependence on the primary industries and points
to the importance of moving from these industries to either secondary or tertiary industries which have fluctuated less.
The growth rate of the tertiary sector has been steadier than that of the manufacturing sector.
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Figure 1. Industry growth rate (annual average percentage 1980-2012)

Table 3. Gross domestic expenditure and percentage contribution by consumption and gross fixed capital formation (5
year average)

2004-2008 2009-2013
Gross national expenditure (Billion Namibian dollars) 69.7 104.2
Final consumption expenditure, etc. (% of expenditure) 80.5 78.0
Gross fixed capital formation (% of expenditure) 19.5 22.0

Source: Constructed using data from Namibia Statistical Agency (2014)

Economic theory posits that different industries have different potential to create employment, that is, rapid growth in
some sectors or industries does not always translate into commensurate employment creation.
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Figure 2. GDP and Employment Contribution of selected sectors, 2013
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Source: Constructed using data from 2013 Annual National Accounts and Labour Force Survey

The high unemployment rate and poverty levels of 28 percent and 29 percent, call for supportive measures to improve
the growth rates of industries with the potential to absorb the unemployed labour force. In order to find ways to create
sustainable jobs, the Bank of Namibia undertook a research study in 2009 from which they recommended a targeted
approach to economic development paying attention to economic sectors with the greatest potential to grow and create
jobs, including transport, tourism and agriculture (BON, 2009).

3. Methodology

Different measures and methodological approaches have been proposed in the literature for identifying key sectors of an
economy. Some of these estimation methodologies relate to backward and forward linkages and are based on the work
by Chenery and Watanabe (1958), Rasmussen (1956) and Hirschman (1958). Surveys that introduce many of the
relevant concepts and the development of intersectoral linkages in the literature include Dietzenbacher (2002). Some
recent applications to find intersectoral linkages include Andreosso-O'Callaghan and Yue (2004) for China, Salami
(2012) for Iran, Kowalewski (2013) for Germany, and Egilmez et al. (2013) for the USA.

3.1 The Demand Driven Model

In this study we use impact analysis to identify and quantify the economic impact of a given sector in the economy, in
terms of its backward and forward linkages. We identify the industries with the greatest linkages within the economy
using a partial sectoral linkage analysis. The analysis in this paper is partial in the sense that it calculates the linkage
indices only for the industries in the Social Accounting Matrix (SAM), with the input-output coefficients based on the
full SAM.> An example of the estimation of the full set of coefficients is provided in Blancas (2006) in an application
to the Mexican economy. These coefficients are analysed using the typical input-output methods that are based on the
direct input coefficients.

In general, the direct and indirect short-run effects (impact effects) and multipliers are calculated using elements of the
Leontief inverse, (I — A)~derived from:

X=U-A)'F 1)

where X is industry output, F is a vector of final demands and A are the direct input (technical) coefficients (Leontief,
1936).

The elements of the Leontief inverse provide the multipliers that show the comparative static effects from changes in
final demand. The column (row) sums of the Leontief inverse matrix were used to measure the intersectoral linkages so
as to take into account both direct and indirect backward and forward linkage effects. Total backward and total forward
linkage indicators are also called output multipliers and input multipliers, respectively (Drejer, 2002). Two normalised
indices, the power of dispersion index, Dj‘“’, and the sensitivity of dispersion index, Djds, were used to capture the
backward and forward linkages, respectively. The power of dispersion index describes the relative extent to which an
increase in final demand for the products of a given industry is dispersed throughout the total system of industries. The
sensitivity of dispersion index measures the increase in the production of a given industry driven by a unit increase in
the final demand for all industries in the system.

We calculated the power and sensitivity of dispersion indices using the, respective, formulae

par — YiBij

XjBij
= and DS =n—-L
J %i%jBij ¢

- 2iXjBij )

where n is the number of industries, },; B;; is the sum of the column elements in the Leontief inverse matrix,
B = (I —A)~'. The elements B;; = JX;/JF; represent the total direct and indirect outputs in sector i per unit of the
final demand in sector j. 3; B;; is the sum of the row elements in the Leontief inverse matrix and 3; ¥.; B;; is the sum
of all the elements of the Leontief inverse. The weighting introduced by ¥, ¥.; B;; normalises the linkage index, so
that a value greater than unity shows that the industry supports the demand for the other industries by more than the
average of all industries, that is, the industry generates a relatively large share of the increase of final demand for the
products from other industries. Conversely, an industry with a linkage value below unity supports a low level of demand
for products from other industries. The average linkage value is unity since the sum of the linkage values is always
equal to the number of industries in the system. According to Cristobal and Brezma (2006), a key sector has both
backward linkage and forward linkage values greater than unity.

® On average, very high human development countries, most of which are members of the Organisation for Economic
Cooperation and Development (OECD), currently have an HDI of 0.89.
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3.2 The Supply Driven Model

The demand driven model critically depends on the assumption of fixed input coefficients and a perfectly elastic supply
of inputs in order to analyze the impact of final demand, or backward linkage, and output orientation of activities
(Oosterhaven, 1988, 1996). In addition, the multipliers from the demand driven model are not always appropriate for
measuring primary supply, or forward linkage, and the input orientation of activities. In that case the supply-driven
model can be used (Davis and Salkin, 1984).

The supply driven counterpart to the demand driven model is specified as
X'=vV'I-R)1! (3)

where V is the vector of Value Added from industry j and R are the direct ouput coefficients. A prime (') denotes the
transpose of the given matrix. We calculated the backward linkage, D, and forward linkage, D]-SS, effects using the
formulae

pPl — 25

XiGij
= and DS =n=2U
: TiYGij

J YiXjGij

(4)

where };G;; is the sum of the row elements in the Ghosh inverse matrix (I — R)~1 (Ghosh, 1958). The elements
Gij = JX;/OFV; represent the total direct and indirect requirements in sector j per unit of the final value added in
sector i.

3.3 An Analysis of Exogenous Impacts

After identifying the sectors with the greatest linkages, the economy-wide effect of exogenous changes in these
industries was simulated using the Computable General Equilibrium (CGE) model. The model was used to simulate the
actual changes that would be expected to occur in the economy given exogenously induced changes in the key sectors.
This method of selection is suggested by Yeldan (1986).

The advantage of using the CGE framework is that it provides consistent accounting of the macroeconomic quantities,
prices and welfare effects of policy changes as well as other exogenous ones. As a result, the standard CGE model has
been applied extensively in both developed and developing countries to quantify the effects of macroeconomic policies
on, inter alia, income distribution, trade decisions, development outcomes, environmental impact, public finance, long
term growth and structural change.

4, Results and Discussions

In this section the results of the impact analysis, identifying and quantifying the economic impact of the various sectors
of the Namibian economy, and the economy-wide effects of exogenous changes of these sectors are discussed. Table 4
shows the sectoral backward and forward indices for the demand driven model calculated using data from the 2004
Namibia SAM.

It is established that, in general, these linkages are greatest for the services industries. Only the service sectors — market
real estate and business services (0.95, rank 15) and Government Services (0.93, rank 16) — have backward linkages lower
than unity while all the others have indices that are greater than unity. In terms of the overall index, transport (2.50, rank 3),
communication (2.22, rank 6), and finance and insurance (2.72, rank 2) all have both backward and forward linkages that
are greater than unity. From the theoretical framework discussed in Section 3, these are the industries contributing the
most to meeting demand while also providing high demand for the products of other industries. Backward linkage effects
are greatest in the trade and repairs sector (1.97, rank 2), other government services (1.88, rank 4) and finance and
insurance (1.51, rank 1.51). Forward linkage effects feature most prominently in market real estate and business services
(2.19, rank 3), finance and insurance (1.84, rank 4) and transport (1.51, rank 5).
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Table 4. Sectoral backward and forward linkage effects (demand-driven)

. . s Overall
Industry Dirl]sdpet;rs(lf)n Rank Slflrésé')t('\&t)y Rank effect Rank
1) +(2)
Commercial cereal crops 0.76 26 0.98 12 1.74 22
Other commercial crops 0.80 24 0.75 21 1.55 27
Commercial animal products 0.89 18 1.02 10 191 15
Fishing 0.91 17 0.96 13 1.88 19
Mining 1.13 8 111 7 2.24 5
Meat processing 121 4 0.73 24 1.93 12
Fish processing 1.15 5 0.68 27 1.84 20
Grain milling 1.08 10 0.81 18 1.89 17
Beverages and other food processing 0.97 14 1.01 11 1.98 10
Textiles 0.79 25 0.89 16 1.68 25
Wood and Furniture 0.80 22 0.91 15 171 23
Paper and printing 0.84 21 1.08 8 1.92 14
Chemicals and rubber 0.80 23 1.38 4 2.18 7
Non-metallic mineral products 0.88 20 0.82 17 1.70 24
Basic metals 1.10 9 0.70 26 1.80 21
Fabricated metals and machinery 0.73 27 1.62 2 2.34 4
Electricity 0.88 19 1.04 9 1.92 13
Water 1.05 11 0.92 14 1.97 11
Construction 1.29 3 0.73 23 2.02 9
Trade and repairs 1.35 2 0.78 19 2.13 8
Hotels and restaurants 1.14 6 0.74 22 1.88 18
Transport 1.05 12 1.45 3 2.50 3
Communication 1.05 13 1.18 6 2.22 6
Finance and insurance 1.36 1 1.36 5 2.72 2
Market real estate and business
services 0.95 15 1.88 1 2.83 1
Other private services 1.14 7 0.77 20 1.91 16
Government services 0.93 16 0.70 25 1.63 26
Index Sum 27 27 54

None of the manufacturing industries have both backward and forward linkage indices greater than unity. This implies
that each of the manufacturing industries is either demand-driven or only creates demand for the other industries. Six of
the fourteen manufacturing industries in the 2004 SAM have backward linkage indices that are greater than unity. In
order of ranking these are: construction (1.29, rank 3), meat processing (1.21, rank 4), fish processing (1.15, rank 5), basic
metals (1.10, rank 9), grain milling (1.08, rank 10) and water (1.05, rank 11). Five of the manufacturing industries have
forward linkage indices greater than unity. These are: fabricated metals and machinery (1.62, rank 2), chemicals and
rubber (1.38, rank 4), paper and printing (1.08, rank 8), electricity (1.04, rank 9), and beverages and other food products,
(1.01, rank 11).

Backward and forward linkages from the supply-driven model have also been calculated in order to measure the
primary supply and input orientation of activities (Table 5). These indices capture the backward linkage effects and the
forward linkage effects. Only two of the manufacturing industries have backward linkage effects greater than unity.
These are construction (1.91, rank 3), and beverages and other food production (1.42, rank 7). With the exception of
hotels and restaurants, and communication, all the services industries have backward linkage effects that are greater
than unity. Forward linkage effects are greatest in chemicals and rubber (3.86, rank 1) and fabricated metals and
machinery (2.84, rank 2). The implantation of policies that support the identified industries would have the potential to
increase the growth rate of the economy, provided that the structure of the economy remains the same.
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Table 5. Backward linkage and forward linkage effects (supply-driven model)

Backward Forward
linkage linkage

Industry effect Rank effect Rank Total Rank
Commercial cereal crops 0.43 27 1.07 8 1.49 16
Other commercial crops 0.49 25 0.57 16 1.06 26
Commercial animal products 0.62 19 0.64 13 1.25 21
Fishing 0.87 10 0.51 19 1.38 18
Mining 2.45 1 0.56 17 3.01 5
Meat processing 0.84 13 0.45 23 1.29 19
Fish processing 0.72 18 0.41 27 1.13 24
Grain milling 0.85 12 0.67 12 1.52 15
Beverages and other food processing 1.42 7 0.54 18 1.96 12
Textiles 0.53 22 0.58 15 1.10 25
Wood and Furniture 0.52 23 0.96 9 1.48 17
Paper and printing 0.53 21 147 6 2.00 11
Chemicals and rubber 0.87 11 3.86 1 4.73 1
Non-metallic mineral products 0.49 26 0.68 11 1.17 22
Basic metals 0.74 17 0.41 26 1.15 23
Fabricated metals and machinery 0.78 16 2.84 2 3.63 2
Electricity 0.58 20 1.45 7 2.03 10
Water 0.51 24 0.46 21 0.97 27
Construction 1.91 3 0.51 20 241 8
Trade and repairs 1.97 2 0.61 14 2.58

Hotels and restaurants 0.82 15 0.45 22 1.27 20
Transport 1.44 6 151 5 2.95 6
Communication 0.83 14 0.90 10 1.74 13
Finance and insurance 151 5 1.84 4 3.35 4
Market real estate and business services 1.30 8 2.19 3 3.49

Other private services 1.10 9 0.44 24 153 14
Government services 1.88 4 0.42 25 2.30 9

With respect to the economy-wide effects of exogenous changes, the greatest impact was found on beverages and other
food processing, with a 12.22 percent increase. Other industries that showed increases in the value added are
commercial cereal crops (3.90 percent), commercial animal products (4.66 percent), fishing (4.22 percent), chemicals
and rubber (1.96 percent), non-metallic mineral products (1.32 percent), fabricated metals and machinery (3.87 percent),
transport (2.04 percent), finance and insurance (1.37 percent), and market real estate and business services (2.43
percent). These results suggest that focusing on policies that promote these industries would have the greatest impact on
the economy.

The CGE based simulation models assume that the basic structure of the economy remains the same (apart from
structural changes that might be introduced via alternative elasticity values governing the substitution possibilities). In
order to conduct the simulations, benchmark prices were all set equal to 1 for the exchange rate (price of foreign
currency in local currency), the price received for exported product (excluding export taxes), price of local product
(excluding all taxes on products), world price of imported product (expressed in foreign currency) and the wage rate for
both skilled and unskilled labour. The initial responsiveness of parameters that depended on the price was set to 1 in
order to check the homogeneity of the model. A homogeneity check was done by doubling prices one at a time. For
wages and capital the result was halving of the demands for labour and capital in all the sectors.

The population growth rate used to control the growth rate in all the other variables was set at 3 percent. The interest
rate in Namibia during the benchmark period was set at the prime lending rate of 12 percent, obtained from Bank of
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Namibia Reports (BON, 2008).

The results from simulations depend on the values assigned to the exogenous variables and parameters so that different
specifications give different results. It is, therefore, important to test the sensitivity of the model to changes in the
exogenous variables. Currently most of these tests are done in an ad hoc manner and are prone to subjective judgement.
Abdelkhalek and Dufour (2006) suggest some bounds to use for testing but these have not been applied in this study. In
order to resolve the problem to some extent, the first task was to examine the feasible ranges of transformation and
substitution elasticities (CET and CES respectively) that conform to the Namibia 2004 SAM data. After establishing
some rough bounds for these elasticities, further simulations were undertaken for the responsiveness of the economy to
policy-induced and other exogenous shocks.

Since there are different sets of elasticities depending on the goods and factor aggregation, an assessment of the
sensitivity of the results required a large number of combinations of the elasticities. Replication checks were done for
different values of elasticities. Values of these were changed until the equilibrium values for the endogenous variables
stabilised. On the basis of the calibration checks, the benchmark data for parameters used for the final analysis are as
follows: price elasticity of indexed transfers and parameters (1.0); price elasticity of the world demand for exports of
product (0.1); investment demand function (3.5); elasticities of composite capital (3.0), composite labour - mining (0.9);
composite labour - agriculture (2.0); composite good (1.2); value added (1.2); export and local sales for all industries
(0.9); total output (0.99); and world demand for exports (0.1). These were used to calibrate the scale, share and other
elasticity parameters of the CET and CES.

The income elasticities of consumption were set at different values for products from different industries. Income
elasticity for agricultural products was set at a low value of 0.7. The value of 1.1 was set for products from mining,
manufacturing and other secondary industries. Services in general as well as those from the government were assigned
values of 1.05. The Frisch parameter for the LES function was set at —1.515.

The Namibia SAM contains trade margins between production and consumption, which represent transportation costs
or mark-ups for wholesale and retail shops. These margins are paid by some industries to some of the service industries.
The figures for the margins were distributed between import and domestic supply in their respective proportion to total
supply. The remainder was distributed between domestic demand and exports using their relative contributions to total
demand.

Simulation results in this study were obtained when direct exogenous increases in the output of the key industries are
introduced in the model while inputs remain fixed. A similar CGE based simulation has been carried out for the
agricultural sector in Western Australia by Ahammad (2002). The simulation results reported are based on a 10 percent
increase in the output of meat processing, fish processing, grain milling, basic metals, and construction. These industries
will have marginal changes in value added since they are the ones used for control purposes and the slight changes
reflect the feedback effects from changes in the remaining industries (Table 6).

The results from the simulation clearly show that, given the current structure of the Namibian economy and providing
this structure remains the same, there will be no greater potential of the manufacturing and services industries over the
remaining sectors. This obvious but important result suggests that the most plausible way in which higher value
addition can be obtained from the manufacturing and services industries is through increased investment in these
industries relative to the other industries. Therefore, the possibility of unlocking the potential of the economy and
achieving structural transformation is to have increased investment in those industries that have both backward and
forward linkages that are greater than unity (key sectors) relative to the remaining ones. These industries are transport,
communication, and finance and insurance. Although none of the manufacturing industries has both backward and
forward linkages indices greater than unity, almost half of the manufacturing industries have backward linkages greater
than unity, implying that these industries support the demand for other industries by more than the average of all
industries or, simply put, generate a relatively large share of the increase of the final demand for products from other
industries. Those with strong backward linkages are construction, meat processing, fish processing, basic metals, grain
milling, and water.
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Table 6. Original and simulated percentage changes in value added for industries

Simulated percentage change

Industry Original
Commercial cereal crops 88 3.90
Other commercial crops 317 0.21
Commercial animal products 887 4.66
Fishing 34835 4.22
Mining 97135 0.55
Meat processing 362.1 10.02
Fish processing 2195.0 10.04
Grain milling 1078.0 10.95
Beverages and other food processing 3314.4 12.22
Textiles 1860.5 0.49
Wood and Furniture 443.6 0.48
Paper and printing 197.4 0.97
Chemicals and rubber 771.2 1.96
Non-metallic mineral products 390.2 1.32
Basic metals 982.5 0.28
Fabricated metals and machinery 736.3 3.87
Electricity 23233 0.55
Water 1320.7 0.24
Construction 3493.0 10.05
Trade and repairs 10542.5 0.21
Hotels and restaurants 1916.4 0.09
Transport 3823.7 2.04
Communication 35394 0.70
Finance and insurance 26154 1.37
Market real estate and business services 83934 243
Other private services 1731.8 0.38
Government services 10 830.9 0.02

5. Conclusions and Policy Recommendations

This study analyses the potential of manufacturing and services sectors in promoting economic growth and
development in Namibia, in line with the country’s long term development objective. Using impact analysis in order to
identify and quantify the industries with the greatest linkages with the economy, and a CGE model to simulate the
actual changes that could be expected to occur in the economy given exogenously induced changes in the key sectors to
determine the economy-wide effect of exogenous changes in these industries, we have established that the key sectors
of the economy are transport, communication, and finance and insurance. Beverages and other food processing have
been shown to have the greatest impact in terms of the economy-wide effects of exogenous changes, with commercial
cereal crops, commercial animal products, fishing, chemicals and rubber, non-metallic mineral products, fabricated
metals and machinery, transport, finance and insurance, and market real estate and business services also having
significant impact. Policies that promote investment in and and growth of these industries would thus have the greatest
effect on the country’s economy.

In order to unlock the potential of the manufacturing and services industries, promote economic growth and
development, and enable the country to realise its long term development vision, it is necessary to increase investment
in those industries with the greatest linkages. The greatest backward linkages were identified in the following
manufacturing industries: meat processing, fish processing, grain milling, basic metals, and construction. Similar
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linkages for the tertiary industries were found in trade and repairs, hotels and restaurants, finance and insurance, and
other private services. The greatest forward linkages were evident in the following manufacturing industries: paper and
printing, chemicals and rubber, fabricated metals and machinery, and electricity. They were also found in the following
tertiary industries: transport, communication, finance and insurance, and market real estate and business services. As
part of the structural transformation process, there is a need for the country to design and implement policies targeting
expansion in these industries as they present the greatest potential for promoting growth, creating jobs and generally
moving the country towards the achievement of the stated long term development objective.
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