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ABSTRACT 

In tradicional growth theory, the terms of trade are important 

growth factors. However, the new export-led growth hypothesis suggests 

that shifting from resource to innovation rents via the free market trade 

mechcinism accelerates growth. Given its revealed comparative advaintages in 

natural resources, Namibia is attempting to apply World Bank, and UNIDO 

new growth criteria to stimulate economic growth. 

This research analyzes Namibia's data from 1968-1992, estimates the 

impacts and tests the significance of resources, technology, and mineral 

exports in economic growth. It assumes variable elasticity of substitution 

(VES) production technologies in which capital, labor, and land inputs can 

be disaggregated and hypotheses concerning scale, complementary and 

sxabstitute inputs can be examined. A disaggregated examination of traded 

and nontraded sectors is employed over two sub-periods: 1968-1980, and 

1981-1992. 

The analysis confirms the importance of mineral exports to the 

economy but finds no discernible sign of accelerated growth as a function 

of the shifting structure and the new growth criteria. The attempt to 

shift from resource rents in the early period to an industrial emphasis in 

the later period fails to accelerate Namibia's growth. Global constant 

returns to scale pre-1980, and diminishing returns to scale post-1980 

obtain. The switch from complementary and flexible siibstitute inputs pre-

1980 to rigid substitutes post-1980 suggests technical inefficiencies. 

The vent-for-surplus nature of the mineral subsector is supported; 

the attempts to industrialize via manufacturing are not vindicated since 

the surplus arising pre-1980 dissipates post-1980 as evidenced by the low 

or negative factor productivities and technical change. The result is that 

neither the expected growth nor accceleration in technical change patterns 

are observed. Policies seem to have discouraged investment in the traded 
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resource sectors such that structural changes expanded the low 

productivity nontraded service sectors. Namibia is a vent-for-surplus 

example in which resource rents do not sustain early economic growth, and 

attempts to shift to innovation rents also fail to stimulate growth. Given 

the paucity of data, Namibia's case confirms that export surpluses from 

resources may be a necessary element, but not a sufficient condition for 

sustainable growth. 
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KEY VARIABLES 

0.0. Backgrovmd 

Listed below are the principal variables used in this analysis. The 
asterisked variables are conceptual or theoretical. They enhance 
understanding but, unlike the unmarked empirical variables, do not prevent 
it. All monetary variables are expressed in constant (1980=100) South 
African Rsinds (R) or equivalently Namibia Dollars (N$) . 
0.1. Gross Products (yit) 

y. = real GDP originating in Namibia^ 
y^^ = real value-added originating from primary in million 
yiit = real value-added originating from mining and quarrying 
yi2c = real value-added originating from agriculture + fishing 
• where yi^ = y^ + yi2 is primary sector value-added 
y^j = real secondary sector value-added 
y^it; = real manufacturing subsector value-added 
y22c = real construction+Water+electricity value-added 
.where yz^ = yiic + y22c secondary sector value-added 
y3t = real nontraded service value-added 
.where y^ = yi, + yj^ + yjc = GDP, 

0.2. Exports (x^t) 
Xt = real value of total exports 
Xic = real value of total primary goods exports 
Xiit, = real value of total mineral primary exports 

= real value of diamond exports 
x^xic = real value of uranium exports 
*oiic = real value of other primary exports 
. where x^n., ^nt *oiic ~ *nc 
Xijc = real value of other nonmineral primary exports 
.where Xj, = x^^ + x^c = total exports of Primary 
Xjj = real value of manufactured exports 
.where x, = x^ + x^ + Xj^ = x^^ + Xj, = total exports 

0.3. Retained Products (Z^^) 
*Zdic = yic - = i'*" output retained net i'" exports 

0.4. Imports 
m, = real value of total imports 
*K„t. = m,. - Xj > 0 = foreign capital inflows 

= m^ - x, < 0 = foreign capital outflows 
= imported consumer goods 

.where + €„, = nit 
0.5. Intermediate Inputs (z^e) 

•Zaij = Zdic - Cjiic, = domestic intermediate inputs, 
.where = consumption of domestic good 

+ Xt = imported intermediate inputs 
O . e .  Capital Inputs (Kit )^  

^Although GDP components are generally referred to as "products", 
they are really either values-added or products originating from whatever 
sector. This is consistent with the definition of GDP as the sum of 
sub/sectoral values-added. 

^Fuel and energy are included in capital (K), but may also be counted 
as intermediate capital inputs (Z). 
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K.J, = real capital in the primary sector 
= real capital in the mining industry 
= real capital in agriculture + fishing 

• where K^. = = Primary Sector Capital Input 
Kj. = real capital in the secondary sector 
Kjic = real capital in manufacturing subsector 
K22C = real capital in construction + water + electricity 
.where « Kjic + K22C = secondary sector capital input 
.K15. + = capital inputs in traded sectors 
Kjt = real capital in the tertiary sector 
.where 
•K^t- = m^ - Xc > 0 = foreign capital inflows 

= m^ - < 0 = foreign capital outflows 
0.7. Labor Inputs (L^^) 

Lot = total physical labor inputs in the entire economy 
= total physical labor inputs in the modem economy 
= total physical labor inputs in the modem primary 

Luc = total physical labor inputs in the modem mining 
= total labor inputs in agriculture and fishing 

. where + I'lac = labor input {s) in the primary 
L2C = total physical labor inputs in the secondary 
L21C = total physical labor inputs in the manufacturing 
L22t = labor inputs in constmction+water+ electricity 
.where L2CSL21C+L22C inputs in secondary sector 
. where Lit+L2t = labor inputs in traded sectors 
Ljc = total physical labor inputs in the nontraded sector 
.where > Lt= + (I'2xc'''̂ 22c) 
=Lh.+L2c + li3c = labor inputs in the modem economy 
H, = skilled fraction of 
L'. = = unskilled labor in the modem economy 
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INTRODUCTION 

1.0. Background 

The continued economic growth problems of many developing cotintries 

since the 1980s have renewed interest in the role of resources, 

technology, investment (savings) auid international trade in determining 

economic growth rates. Generally, developing countries have been urged to 

open up their resources to international trade and investments and to 

improve business eind policy-making environments (World Bcuik, 1991, pp.lO-

11; World Bcink, 1989, pp.1-15). In particular, how best to stimulate 

growth and explain shifts in the economy remains a difficult suid open 

question. However, it is often suggested that the growth path for 

countries well-endowed with natural resources lies in shifting from 

resource to innovation rents via the market mechanisms of free trade. The 

suggestion implies that rates of economic growth can be increased by 

shifting trade from primary commodities such as minerals, to manufactured 

goods^. How demonstrable this hypothesis can be as a model for developing 

countries like Namibia is cin open research question. 

1.1. Meaning of Current Topic 

The schematic meaning of the current topic is given by Figure 1.1 

below. "Resources" in the title are factors of production: labor (L), 

^This up-dated version of Adam Smith's "vent-for surplus" doctrine is 
used to argue for extensions of open and free trade agreements. For example, 
among Canada, Mexico and the United- States, the North American Free Trade 
Agreement (NAFTA) hopes to stimulate the transition from current reliance on 
home goods exports dominated by resource commodities and imported 
manufactures to the expcinsion of exports from high-growth regional industrial 
sectors. In Mexico's case, the leverage of opening its resources to export as 
a start toward a transition is appealing. 
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Figure 1.1: Abbreviated Theory and Terminology 
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capital (K) , and land (R) , where land includes minerals. By "technology" 

is meant a generalized function that cransforms given resources into some 

real valued goods, in this case gross national product, sectoral, and 

subsectoral values-added (yi^ ) or per factor ly\^) gross national product 

and values-added. Used as inputs national product and values-added are 

also resoiirces. "Economic growth" is actual or potential growth of 

national product and values-added or of product euid values-added per 

factor, resulting from increases in resource stocks (labor, capital, land) 

and total factor productivity (technical change) , as well as foreign trade 

(exports and imports) . The new growth theories associate changes in 

resource stocks with growth in labor, capital, land, technological change, 

education and training, and management, along with international trade. 

However, changes in stocks are said to be resource-based, while changes in 

productivity are innovation-based. 

This study assumes that the keys to economic growth are labor, 

capital and land, where in labor is included a composite index of 

education and training, and management, called skilled labor (H) , and in 

land is included minerals. For a developing coimtry primary mineral 

commodity export is essentially trade in land; manufactured goods import 

is largely trade in capital. Since conceptually technology transfer is 

mostly embodied in imports in relation to income generated from exports, 

imports must determine technological cheinge and exports should influence 

both output and productivity growth. 

1.2. Research Obj active 

The objective of the study is to analyze the changes in growth and 

stagnation patterns in Namibia from 19S8 to 1992. It is motivated by the 

concern that Namibia has over-relied on the production and export of 

primary mineral commodities. A dependency on primary commodity exports has 

apparently exposed the economy to both the benefits and costs of 
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international markets (the "small country" assumption) instanced by the 

significant growth of the 2.960's. This growth was aided by the healthy 

mineral market conditions smd the economic expansion of the industrialized 

countries. Since c. 1980 stagnation has ensued, presumably because of weak 

mineral demands and high energy prices during the 1970s and s\ibsequent 

recessions in the industrialized coxintries during the 1980s. There is thus 

a need for an understanding of how growth in Namibia may be stimulated. 

1.3. Research Problem in Brief 

Prior to 1980 Namibia grew fast on the basis of comparative 

advantages in primary mineral production and exports. Post-1980 economic 

growth has slowed greatly, raising considerable concern. On the one hand, 

the World Bank (1992a) and UNIDO (1990) have urged the country to 

stimulate economic growth, restrain and redirect public spending, create 

employment, and reduce poverty without suggesting how each recommendation 

could be invplemented. NamibicUi policy-makers, on the other hand, continue 

to view the lack of growth as stemming from the coimtry' s over-

specialization in the production and export of primary commodities. They 

argue that a small country loses if it specializes completely in primary 

commodity production and exchange when its larger trading partners 

specialize only partially^. Therefore, calls are made for a shift away from 

primary exports toward manufacturing and manufactured goods exports. 

However, a focused examination of the growth problems and prospects for 

the treinsition to manufacturing in Namibia have not been made. Has Namibia 

stagnated because of an over-reliance on primary commodities? Or does 

stagnation suggest that the country has failed to convert its static 

comparative advantages in primary commodity production and exchange into 

^Losses are from the presumed instability of gains from primary 
commodity trade (export earnings). 
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alleged dynamic advantages embodied in manufactured goods? These cwo 

questions alone indicate the need for information and understanding of how 

Namibia may stimulate growth. 

1.4. Method 

To achieve the objective a simple framework is developed in Chapter 

4 and implemented in Chapter 5. The method combines aggregate with 

disaggregate production function analysis assuming initially variable 

elasticity of substitution transcendental production forms^. It first 

determines output growth, and then attempts to demonstrate whether, and 

how, if at all, some measures of economic growth and stagnation in Namibia 

have been related to mineral export performance during the 1968-1992 

period. 

Central to the framework is the maintained assumption that the speed 

of the economic growth of natural resource rich countries like Namibia 

depends upon the rate at which they shift surlpus from both low 

productivity and slow growth primary resources to fast growth and high 

productivity activities. The implication of this hypothesis is that 

greater trade effects on economic growth come from dynamic (innovation) 

rents embodied in manufactured goods than from the quasi-rents in primary 

commodity trade. Dynamic rents from trade in mcinufactured goods are 

probably defendable for those countries with large domestic markets or 

advanced manufacturing industries; it is not clear whether a similar 

statement can be made aibout Namibia. 

The popularity of the hypothesis has been revived by the success of 

Asian NICs without natural resources. At the same time the revival has 

^The choice of a transcendantal production function is an arbitrary but 
defensible assumption because it is a flexible generalization of the more 
common Cobb-Douglas production funccion. Economic theory does not tell 
researchers a priori what the rules of production for any economic agent are, 
or how they look. This problem is greatly alleviated for the more empirically 
studied economic units such as the industrialized countries. 
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Figure 12: Basic Steps 
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been challenged by empirical evidence elsewhere. For example, China, with 

comparative advcintages in land and labor, has barely begun to benefit from 

export-led growth (Jinjun, 1995), while Macao and the Philippines, both 

Asian countries, have fared poorly and differentially. Australia and New 

Zealand have performed well on the basis of comparative advantages in 

mainly primary commodity production and exports. Another contrast is that 

the initial growth of many resource-rich Latin American countries was 

disrupted by the import-siabstitution policies of the 1950s cind 1960s, 

followed by government-induced hyper-inflation, currency, and exchange 

rate overvaluations (risks) in the 1970s and 1980s. For instance, 

Argentina's attempt to industrialize via manufacturing during the 1950s 

weakened its then strong agricultural (livestock) economy while failing to 

stimulate domestic manufacturing industry' due to the competitive rent-

seeking phenomenon. South Africa, known for its mineral wealth, also had 

limited success converting its mineral resource-based economy to a 

manufactured goods economy through managed trade cind statist 

interventionary industrial policies (Davis, 1994). 

Given these mixed results, what is the basis for proposing 

manufacturing production and export as the way to growth for Namibia? Is 

the primary mineral sector the culprit it is said to be? Given resources, 

cind the current state of technology, Ccin Namibia accelerate growth by 

shifting to manufacturing? The answers are not clear. Two tautologies do 

appear clear, however. First, growth depends on the capacity to create or 

receive a surplus, and in the long-run that capacity is itself a f\inction 

of economic and productivity growth. Second, in an export-oriented economy 

like Namibia, assuming access to foreign markets, economic and 

^ Until recently Peru has also seen the bad side of the import-
substitution experiment (see Economist, 8/5, 1995, pp.21-23) . 
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productivity growth, and trade performance are interrelated. Hence, the 

two tautologies taken together suggest that a relevant method for 

addressing growth must combine resources, technology, and trade as 

potential sources of economic growth. It makes good sense then to analyze 

the performcince patterns of Namibia from 1968 to 1992 in order to inform 

understamding eibout the causes and effects of growth and the future 

options for Namibia. Figure 1.2 illustrates four basic steps that define 

the method. The first step abstracts the growth problem from the complex 

and troubled world of Namibia. In the second step known formulas by which 

Namibia's problem may be analyzed are borrowed. These formulas form the 

basis of a set of assumptions (hypotheses) constituting economic models. 

The final step is to interpret the implications of theory for Namibia. 

1.5. Importance 

The problem facing Namibia, and the limited objective for addressing 

it, are important for a number of reasons. To create employment and reduce 

poverty as the World Bank {1992a) and UNIDO (1990) prescribed, Namibia 

must first grow rapidly. Thus, while indicative, these two and other 

previous empirical studies have paid less than adequate attention to 

explaining the growth process of Namibia over time. Theory suggests that 

gains from trade can be multiplied by the changing composition and content 

of the goods exported euid imported, and by surplus generating potential. 

However, here too quantitative information has been lacking. Therefore, 

first, a case-study of Namibia should be useful to policy-makers there as 

it adds a quantitative perspective to casual policy statements sibout the 

significance of (mineral) exports in the economic growth. Secondly, the 

study is also a modest case demonstration of the implications of the new 

growth theory for the developing countries. 

1.6. Lisiitatxons 

The study period is 1968-1992 for which reasonable data are 
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Figure 1.3: Research Flowchart 
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available. However, the available data are fewer than desirable. Some of 

the data also appear to be interpolations and inferences about Namibia 

derived from South African accounts, thus opening the research to data 

inaccuracies and raismeasurements. A second limitation is the assumed 

transcendental form which is especially open to aggregation and imputation 

errors. A third limitation is a bias of the study toward the modem 

economy vmder the assumption that this wage sector has greater growth 

potential than the nonwage subsistence portion. Concentrating on the 

modem economy alone, however, leaves unexplained a large portion of the 

potential GDP represented by nonmarket activities. For example, many 

agricultural activities in rural areas where much of the economy may 

employ barter may escape market pricing. Finally, the study focuses on 

economic growth rather than economic development under the assumption that 

while economic growth does not imply economic development, economic 

development without growth is an oxymoron. 

1.7. Organization 

Figure 1.3 gives the study flowchart. Following this outline Chapter 

2 states the problem in detail. Chapter 3 reviews the literature beginning 

with the relationship between trade and economic growth. It surveys 

previous work on the export-led models and their empirical relevance to a 

study on Namibia. The fourth chapter deals with the research methodology. 

It first provides the basis for the suggested framework, and then 

constmcts and evaluates it econometrically. The last sections of Chapter 

4 describe measurement issues: data, data sources, and variables. Model 

estimations and tests are in Chapter 5, followed by discussion of the 

results in Chapter 6. The final chapter summarizes the study, draws 

conclusions, and looks ahead to the study implications. 
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CHAPTER 2 

RESEARCH PROBLEM 

2.0. Background 

Historically Namibia has relied for growth on vent-for-surplus in 

the home goods traded sector rather than its nontraded goods sector, much 

of which is represented by non-market (barter) activities. The two traded 

goods sectors consist of a primary resource (home good) and a secondary 

processing and manufacturing (foreign good) component. 

2.1. The Traded Primary Resource (Hone Good) Sector 

Basic is the primary sector whose permanent capital endowment (Kij) 

consists of land, agriculture, fishing, forestry, and mineral resources 

plus environmental sinks. Undeveloped Icind and mineral deposits are not 

counted as assets on the national balance sheet. What is recorded is the 

short-run net (depreciated) value of current capacities (stocks) to 

produce, representing present net investment in mines, farms, forests and 

fisheries. These primary stocks are the principal source of primary goods 

gross production flows, ŷ f 

2.2. The Traded Secondary (Import Good) Sector 

The secondary sector assets consist of the capital (Kĵ ) invested in 

processing and manufacturing, and the construction and utility (energy, 

water and electric power) industries along with inventories of retained 

products of mines and farms, including much of the infrastructure supplied 

to date. 

2.3. The Non-Traded Tertiary Services (Wage Good) Sector 

This sector consists of services. The labor force is not accounted on 

the national balsince sheet, but accruals for wage flands cuid all other 

liquid assets and capitals are, e.g., claims on value added held as assets 

of one sort or another. Tertiary sector flows {ŷ t) represent labor-
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Table 2.1 
NamiJbia's Export and Import Goods 

(Based on 1991 data for illustration) 

A. Export Goods (x,) Percent % 

1. Primary Exports (x„) 

Agriculture (x,,,) 25.8 

Fishing (x„^) 15.5 

Mineral (Xn^) 58.7 

Diamonds (Xjnc) 35.6 

Uranium (x„sit) 13 .5 

Other (Xoiit)' 9.S 

SUBTOTAL 89.5 

2. Secondary Exports (x,c=X3,t) 10.5 

TOTAL EXPORTS (x^) 100.0 

B. Import Goods (m,) 

1. Capital (Z„) 
2. Consumption (C.^) 

51.7 
24.1 

SUBTOTAL 75.8 

3. Other 24.2 

TOTAL IMPORTS 100.0 

C. Retained Goods * Services (Z^c) Unknown 

Primary (z,t) 

Agriculture+Fishing (Zut) 

Minings Quarrying (Zm = 0) 

Secondary (Zjt) 
Construction, Water, Power (Zjn = yjjt) 
Tertiary (y„ = Zj,) 

Source: Namibia Trade Directory, 1994/1995, Windhoek, p.9. 

Încludes blister copper, zinc, lead, gold, silver (credits), salt, 
fluorspar, wollastonite, lithium minerals, dimension stones, semi-/precious 
stones. 
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intensive activities, providing skilled management, government, 

transportation, communication, and domestic services. 

Table 2.1 gives the flows summarizing the current (1991) structure of 

the Namibian economy. Table 2.2 outlines current sectoral and siibsectoral 

contributions to the gross domestic product (GDP) for 1986-92. Mining's 

role is falling mainly because of low diamond prices since 1989. For 

uranium both price and output have been low since mid-1980s. Other 

minerals prices were also low during this period, due to huge stocks in 

world markets for silver, lead, cuid zinc, and the lack of investors' 

interests in gold post the 1970 oil "crisis". This explains the decline in 

gold price (London fixings) from $446/oz in 1989 to $344/oz in 1992. The 

observed decline in primary fishing is due to processed fish being 

increasingly recorded as secondary rather primary goods. Clearly the 

traded goods sectors (even apart from the related tertiary sector flows) 

contributed over 50% to the GDP. 

2.4. Balance of Trade Accounting 

To bring capital stocks measuring sectoral assets and wealth on the 

balcuice sheet into rough consistency with the measures of traded and non-

traded goods in national income accounting flows distinguishing Namibia's 

exports and imports, denote total primary exports, Xĵ , primary mineral 

exports, Xjij, nonmineral exports, x̂ c and secondary sector exports, Xzt-

To measure the home consumption of Namibian export goods, define = ŷ t -

Xit as the retained product net of the exports of the i'̂  sector or 

subsector. If in Zî  = + (l-aij)Zic/ and (l-aij)Zic are amounts 

invested and consumed respectively, then â jZic is a composite index 

equivalent to energy (E) and materials (M) inputs in the aggregate 

production function, ŷ  = f(K,L,E,M). format. For example, Ẑ  ̂ = yĵ  - x̂ . 

is retained primary product net of primary exports. A fraction of â jẐ  

becomes intermediate inputs (gross linkages = backward linkages + forward 
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linkages) in production and the remainder (l-â jZic) is consumed (pure 

consumption linkages) domestically. 

By this accounting Namibia's GDP is: 

GDP^=yi.=Miningi.*Ouarzying^*Agricultuze^-'Fishingc*ManufactureSc*ServiceSc ^ ̂  

GDPc=yc=iPrimary*Secondary-Tercxary) Resources^ 

The analysis then moves ahead to the current accoimt of balance of 

payments in which primary sector goods are mostly exportables; secondary 

sector goods are largely importables; and the tertiary sector is 

nontraded. This potential GDP is amenable to production-function analysis, 

y, = f(K,L,E,M)̂ . 

2.5. Investment (Savings) Accounting 

The preceding gives the familiar identity: 

GNPc=Consumption^+Investment ̂•*-Governmentf.+Trade^ ( 2 . 2 )  

where Trade = trade balance = Exports (x̂ ) - Imports (m̂ ) , and Consumption̂  

and Investment̂  are private. But since government is largely public 

consumption, (2.2) is alternatively, 

GNP^= (Private+Public) Consumption.*Investment^*Trade^ ( 2 . 3 )  

Parenthetically, domestic investment is simply fixed capital investmenc 

(K-bar) PLUS/MINUS inventory changes (AINV), i.e., 

GNP^=Consumption^* {K±AINV) Investment^^Trade^ ( 2 . 4 )  

where in (2.3) and (2.4), unlike in (2.2), Consumption̂  is now private PLUS 

public consumption. One can further divide fixed investment into 

investment in: (1) residential and nonresidential structures (including 

land improvements) ; and (2) machinery, and equipment (including human 

capital) . Assigning all consumption (private and government) to ŷ ^̂ , and 



Table 2.2 
Percentage Contribution to Nzunibian GDP by Sub/Sectors, 1986-1992 

(current factor cost) 

Year 1986 % 1987 % 1988 % 1989 % 1990 % 1991 % 1992 % 

Agriculture 7.5 8.9 8.3 8.5 8.7 8.8 7.7 

Fishing 1.9 2.3 2,3 1.5 1.7 1.5 1.3 

Mining 35.6 24 .9 29.3 30.6 22.9 20.5 19.4 

Diamonds 16.2 10.8 15.6 15.8 11.7 13.4 12.8 

other Mining 19.4 14.1 13.6 14 . 8 11.2 7.1 6.7 

All Primary 45.0 36.1 39. 9 40.6 33.3 30.7 28.4 

Manufacturing 5.5 7.0 6.6 6.4 8.1 7.5 8,0 

Other 3,9 4.1 4.4 4 .1 4.4 4.2 4.3 

All Secondary 9.4 11.1 11.0 10. 5 12.5 11.7 12.3 

Government 18.7 22.8 20.2 19.5 21.7 25.1 27,4 

Other 26. 9 29.7 29.0 29.4 32.5 32.6 31.9 

All Tertiary 45,6 52.5 49.2 48.9 54.2 57.7 59.3 

Total 100.0 100.0 100.0 100.0 100,0 100.0 100.0 
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viewing trade as providing additional inputs in the form of foreign 

capital inflows and imports of intermediate inputs (foreign capital, 

in the broad sense) as well as exports (vent-for-surplus), potential 

sources of economic growth become net foreign trade (x̂  - m̂ ) and domestic 

investment, - Yst + '"t " < under the assumptions that (i) savings 

equals investment, (ii) (ŷ  - ŷ z) represents income from the traded goods 

sectors, auid (iii) (m̂  - x̂ ) approximates foreign capital inflows. This 

accounting is consistent with attempts to test the export-led hypothesis, 

without the added double counting problems arising from incorporating 

exports and imports directly in a production ftinction along with capital 

and labor. It provides an empirical way to examine measures of growth in 

two different periods: 1968-1980 a period of high growth; amd 1981-1992 a 

period of modest, zero, or negative growth. 

2.6. The Research Problem 

Real GDP at constant market prices and US$/Rand exchange with 1980 

as the base and reference point more than tripled from US$503 million in 

1970 to US$2.01 billion in 1980, but has halved to an annual average of 

US$1.7 billion since. Per capita GDP similarly rose to US$1536 in 1980 

from only US$49S ten years earlier, which placed Namibia among the upper 

middle income developing countries. GDP per capita has fallen to an annual 

average of US$1020 since 1980, reflecting an increased population as well 

stagnation in output, classifying Namibia as a lower income developing 

country. Clearly on average Namibia grew at cin annual rate of 2.7% between 

1970 and 1980, declined by -1.6% from 1980 to 1985, and has stagnated 

since. The average growth rates in fact conceal significant cumual slumps 

such as that of 1983 brought about by a drought and mineral market 

recessions, especially in uranium. 

From this discussion, it should also be apparent that Namibia 

qualifies as an "export-led" (x-led) coxintry depending largely on 
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Table 2.3 
Trade, Savings, and Investment Accounts 

A. Trade and Capical Accouncs 1991 
Million 
Rands -
N5 

A.I. currenc Accounc 
34S7.0 

Exporcs. Sob 
-3057.0 

Itnporcs, cif 
398.0 

Goods Trade Balance 
-959.0 

Hec Services 
-561.0 

Goods and Services Balance 
1248.0 

Kec inccoe/TransCers 
687.0 

Current Accounc Balance 
687.0 

A.2. Capical Accounc 
275.0 

Kec Direcc Invescnenc 
-925.0 

Hec Portfolio Investment 

Net Other Long-Term Capital 
-65.0 

Ket Other Short'Term Capital 
-727.0 

Subtotal 
-584.0 

Capital Account Balance 
-143.0 

Ket Srrors and Omissions 
-40.0 

Overall Balance 
40.0 

Ket Change in Reserves 0.0 

Total Balance of Payments 

B.Savinqs Accounc 

B.I. Gross Domestic Fixed Investment 805.0 

X Changes in Stocks 22.0 

B.2. Total Gross E>ome8tic Investment 827.0 

Domestic Savings 926.0 

-Households 80.2 

-Corporate 282.1 

-Government 363.0 

-Depreciation 200.7 

Ket Foreign Borroving -98.7 

B.3. Total Savings • Total Investment 827.3 

Tocal Balance of I and S 0.0 

Source: (A) 1990 Co 1992 Balance of Paymencs, Namibia, Bank of Namibia, Windhoek, 1993; 
(B) Scacistical/Economic Review; Namibia, Department of Finance, Windhoek; World Bank, 
1992; Onited Nations Industrial Development Organization (CJNIDO) , 1990. 



the foreign trade of primary mineral commodities. Prior to 1980, traded 

sectors contributed more thain two-thirds to Namibia's GDP. The primary 

sector, dominated by mining sind quarrying, contributed over 50% to output 

and capital formation, while infrastructure building contributed 8%. By 

1980 mining's contribution to export earnings was 79% of the total value 

of merchandise exports. This fell thereafter, contributing only 59% in 

1991 (U.S. BOM, 1993). In 1980 mineral exports (diamonds, uranium, other) 

represented 67.5% of the real value of primary resource exports. Again 

using 1980 as the base and reference period, exports represented 73.6% of 

GDP. The average annual growth rate for 1970-1980 was 4.9%, followed by a 

decline of -0.8% for 1980-1985. Except for the -13.3% rate in 1983 sind 

0.3% rate in 1989, exports have generally grown. Agricultural amd fish 

commodities made up 17% of the total value of exports and 22.5% of the 

total primary resource export value. But it has just grown at an annual 

rate of 0.9% over 1970-1980, followed by a decline of -2.6% on average 

since. The growth of primary exports is offset by the growth of imports, 

which was 3.7% between 1970 and 1980, -2.7% between 1980 and 1985 alone, 

and about 2.2% to date. Since 1980 the manufacturing sector increased its 

share of exports, but only slightly, and remains small. At the same time 

the tertiary sector in general, and the government activity in particular, 

rose rapidly in the 1970's, now accounting for more than 40% of GDP, and 

has become a drag on growth. Along the minimum expajision in the secondary 

sector was intra-subsectoral competition favoring the nonexported 

construction, water, and electric industries. The latter drew public 

investment away from manufacturing only to lose to the tertiary sector. 

Compared to the reported annual growth rate of 3.4% for the 1960-

1980 period, the recent changes in GDP shown in Fig.2.1 reveal that GDP 

growth has stagnated in the past decade. In addition, real gross domestic 

investment in fixed assets has fallen, aind only a small fraction of it has 
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been invested in machinery and equipment. The lack of investment in 

machinery auid equipment has important implications for growth since in 

Arrow-type growth models that kind of investment supports leaming-by-

doing which leads to skill formation (stock and accumulation effects) 

essential for productivity and output growth. Furthermore, private 

investment exceeded public investment until 1980-82 when it was replaced 

by public investment in the nonexpert goods and nontraded services sector. 

Thus, the notable difference observed between pre-1980 and post-1980 

sxib-periods is that prior to 1980 the surplus representing trade gains 

appears to have been invested in expanding production of the exportcibles 

and importables of the traded goods sectors. After 1980 trade gains went 

largely into the nontraded sectors reducing the share of traded goods in 

GNP and GDP. Although for the decade starting from 1985 the gross capital 

formation rate was 4.0%, the seeds of destruction were planted and 

germinated long ago, since for 1970-1980 decade and 1980-1985 half decade, 

the growth rates were -7.0% and -16.5% respectively. The implication of 

this further dip is that Namibia after 1980 failed to convert its short 

run comparative advantages in the primary (minerals) sector into longer-

run advantages in secondary goods markets. Domestic policy-makers have 

interpreted this failure as representing the inherent comparative 

disadvantage of primary resources, but are they right? 

Proponents of open markets presume that with ever freer trade 

Namibia's economy should resume its growth cuid expand its manufacturing 

and non-traded goods sectors. However, little has been written cibout how 

that would happen. The objective of this study is to construct an 

empirically relevant framework for quantifying the role and relative 

importance of resources and technology in Namibia's 1968-1980 economic 
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growth and 1981-1992 stagnation. The "maintained assumption"̂  is that the 

speed of economic growth observed in resource-rich countries like Namibia 

depends upon the rate at which they shift surplus from both resource and 

slow growth activities to high growth and high productivity activities as 

revealed by their comparative advantages. The shift may be financed by 

capital inflows as well as by export surplus (vent-for-surplus) . In 

Namibia, as in other developing countries, this hypothesis most recently 

has been amended to presume that greater growth can be obtained from 

trade flows generating dynamic iniiovation rents, embodied in manufactures 

and high information goods, than from the resource rents of primary 

commodity trade. This appears to be a modification of the well-known 

Prebisch-Hirschman structuralist thesis alleging that the terms of trade 

between developing and developed nations evolve in favor of mainufactures 

over commodity trade. While consistent with some aspect of the new trade 

theory, where the objective is employment in seeking a Krugmcinian 

justification policy makers seem to ignore that Krugmcui's argument is that 

free trade is about mutual gains from trading but such gains may be 

neutral with respect to both employment and employment growth. 

In any case, Namibian policy-makers have favored a move away from 

dependence on resource rents to mainufactured goods. They have expressed 

bias to manufacturing with a set of incentives ranging from investment, 

taxation, and export and import policies. They have made no attempt, 

however, to investigate the problems Namibia faces in attempting to shift 

from primary resource-based rents to those embodied in secondary goods. Is 

a transition to manufacturing a feasible option given the country's 

current conditions? Or, could a force majeure transition make the primary 

"maintained hypothesis (assumption)" is a hypothesis that is not 
being tested or tested directly. For a technical discussion see the 
appropriate section of Jan Kmenta's Elements of Econometrics,Second Edition, 
Macmillan, 1986. 
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sector worse-off without making the manufacturing subsector better-off, 

thereby forcing the economy as a whole inside its production frontiers 

(Dutch disease) ? This research makes a modest attempt at answering some of 

these questions. 
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LITERATURE REVIEW 

3.0. Background 

The correlation alleged between foreign trade and the economic 

growth of nations derives from Smith's (1937) role assigned to trade as a 

vent-for-surplus method for extending domestic markets. Smith defined the 

mechanism of adjustment as increases in specialization smd productivity 

attending the economy's transformation (see Choi, 1983; Thirlwall, 1982) . 

To this proposition, Ricardo added export-led growth cibetted by 

differential advantages in labor productivity among nations. Whatever the 

causes of labor productivity differences were, Ricardo was aware that 

static comparative advantages alone were the necessary, but not 

sufficient, conditions for sustained long-run growtĥ . As the cost 

(scarcity) of primary resources rises in the long-run, Ricardo anticipated 

economic growth to depend increasingly more on trade in manufactures 

rather than in primary commodities (Marshall, 1959; Chaudhuri, 1989) . 

However, the orthodox trade commentaries failed to appreciate 

Ricardo's dynamics by emphasizing the static gains from trade achieved by 

a given comparative advcintage (see Robertson, 1938; Viner, 1953; Haberler, 

1959) . Only recently have trade theorists distinguished static income 

gains from dynamic gains. Static income gains result from shifts in the 

price ratios of traded commodities effected through specialization eind 

comparative advantages. Dynamic trade gains arising from extended market 

Ŝee Chaudhuri (1989) for a general discussion of this point. Note here 
that the "long run" for Ricardo is really the "long-term" in which case 
comparative advantages on the basis of differential land quality are all 
fully exploited (scarcity prevails) , shifting emphasis to labor which is 
abundant since population grows geometrically. To derive the comparative 
advantage proposition Ricardo depended on his labor theory of value on the 
assumptions of full employment, and homogeneous resources (labor, capital and 
land), zero technical progress, and stationary state in resource allocation. 
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size (i) cause changes in production possibilities; (ii) induce economies 

of scale; and (iii) encourage international investment and the 

transmission of technical information. Both economies of scale, and the 

international flows of investment and knowledge are clearly extensions of 

Smith's "vent-for-surplus" trade externalitieŝ . 

Trade effects on the economic growth of developing covintries were 

given renewed emphasis after Nurkse (1961) questioned the role of trade as 

an 'engine of growth'. Since then export-led growth theorists have argued 

that increased export growth induces a high rate of domestic savings and 

investment in the expanding export sector, and establishes linkages with 

non-export sectors. Variations in export demand are matched by supply-side 

responses to increase export productivity, the whole leading to indirect 

and dynamic gains from trade (Caimcross, 1962) . 

3.1. Export-Led Growth Theory and Mechanics 

Export-led models have long appreciated the linkages between 

structural changes in the growth of export sectors and that of the whole 

economy, in which specialization leads to accelerated income gains from 

trade (Haberler, 1964) . But a clear identification of exports as a 

determinant of the observed variations in economic growth was made by 

Kindleberger (1962), Corden (1971), and Caves (1970). For Kindleberger an 

increase in foreign demand for exports could stimulate economic growth by 

raising savings and investment a la Keynes in a "leading model". In a 

"lagging model", exports could slow down domestic economic growth if and 

when they inhibit productive imports, or promote income maldistribution. 

Âccording to Smith vent-for-surplus externalities are side-effects of 
trade opportunities which "give a value [to] superfluities, by exchanging 
them for something else, which may satisfy a part of [traders'] wants and 
increase their enjoyments, [thus reducing the] narrowness of the home market 
[that tends] to hinder the division of labor" (Smith in Thirlwall, 1982, 
p.338 [] added). 
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unproductive consultation, and dissaving. 

Exports could also extend domestic output by increasing domestic 

demand for scarcer goods in a "vent-for-surplus" model. First, increased 

exports induce a high demauid for domestic investment which stimulates 

further demand for foreign consumer and producer goods. The demand for 

foreign goods increases import costs and may negatively affect the 

country's balance of payments. Kindleberger's lesson for a study on 

Namibia is that exports in themselves are neither growth propelling nor 

growth retarding. 

For Corden (1971) trade openness can have five different effects on 

economic growth: (1) short-run income multiplier effects, (2) capital 

formation effects, (3) substitution effects, (4) income distribution 

effects, and (5) "factor weight" effects. A permanent increase in real 

income may, for example, have only a temporary, short run positive impact 

on economic growtĥ . As this short-r\in effect dissipates, the rate of 

economic growth recedes, ceteris paribus. Therefore, economic growth can 

only be sustained by capital formation, building on the initial income 

gains from trade. Thus trade alone is not likely to stimulate technical 

progress and economies of scale in developing coxmtries because these 

cotintries do not leam or leam fast enough from exchange. They may thus 

be permanently condemned to decreasing returns to scale and dual economies 

characterized by high price and low income elasticities in their export 

sectors. Accordingly trade is a "handmaiden" rather thcin ein "engine" of 

economic growth. 

Testing empirically the x-led model, Caves (1970) found a positive 

association between economic growth and export growth. Caves also pointed 

N̂urkse's and Corden's models are overviewed in Ronald Findlay's 
Trade, Development and Political Economy, Edward Elgar, New York, 1993. 



4 6  

out that the stability of the functional relationships used by x-led 

modelers depends on parameter specification suid could therefore yield 

results contrary to or supportive of the alleged export-economic growth 

relation. Hence whether or not output (productivity) growth is responsive 

to trade growth cannot be predicted a priori. For a study on Namibia this 

implies that the effects of trade on economic growth depend neither on 

exports as such nor on the quasi-rents gained, but on what is continually 

done with the revenues gained from trade. 

The alleged correlation between growth in output euid exports has led 

to the practice of incorporating trade (exports specifically) in the 

trade-augmented production function along with capital and labor, either 

as a proxy variable for scale, or as a stock variable like capital (for 

imports) or land (for exports), the added value of which brings 

externalities to economic growth, i.e., 

( 3 . 1 )  

where yî . Kit, Lî , and x̂ c are as defined". In (3.1) is often assumed to 

be exogenous, but capital and exports are endogenous dependent variables. 

The doiible counting both of imports as capital and export stock or 

flows as output is a troubled concept in the context of production 

fxinction theory. Clearly if exports are flows, they are part of output; if 

they are a capacity, they are part of capital. Including them in the 

production function constitutes a gross misspecif ication error (irreleveuit 

variable appearing on both sides of the production function). There must 

be some other simpler way, therefore, to express exports relation to 

growth. Obviously, access to export markets may allow: (1) concentration 

""Note that as a capacity variable Taylor (1993) would label the 
inclusion of capital in the production function a misspecification of sort. 
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of investment in high comparative advantage sectors; (2) significant 

economies of scale in export sectors; (3) increased efficiencies via 

competition, and the adoption of efficient techniques in traded goods 

sectors; and (4) an inducement to import new technology. However, if 

exports are given a systematic role in accounting for these external 

effects of trade, their measure must be excluded from the other inputs of 

the production function, and that has proved rather difficult to do! . 

3.2. Empirical Evidence 

What empirical evidence exists is obtained from two categories of 

studies: a few time-series studies of individual coiantries, and many 

cross-sectional studies of groups of countries. For example, Emery (1967) 

observed that export growth was correlated with economic growth in a 

cross-section of developed and developing countries. Later Syron and Welsh 

(1968) accounted for differences due to development levels across 

countries and fovind the correlations between export growth and economic 

growth higher in developed countries than in developing countries. They 

concluded that the weak institutional frameworks of developing coxmtries 

may limit the mechanisms for transmission of gains from trade. Such 

"evidence" is confounded by Asian NICs which outperform many 

industrialized countries. 

Voivados (1973) noted that capital imports correlate with economic 

growth while the influence of domestic investment resources is both wesik 

and negative. Lubitz (1973) rejected the hypothesis that exports are 

associated with industries exhibiting economies of scale, but could 

neither confirm nor deny whether export growth encourages domestic capital 

formation. An implication is that exports may benefit only countries with 

high capital import capacity or high foreign capital inflows relative to 

output, which simply means exports are not necessarily growth drivers. 

Balassa (1978) attempted to examine the direction of the causation 
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between exports and economic growth. Up until then it had been assumed 

that exports were a cause and economic growth its effect. Although Balassa 

found the effects of exports on economic growth greater tham. those of 

labor, and rivaling those of capital, Feder's (1983) attempt focused on 

definitional and methodological concepts implied by the export-economic 

growth nexus by relating the export sector to economic growth through 

higher marginal productivity than other sectors (cf. Ram, 1985; 1987, 

Sheehey, 1992; 1990). Recent restatements of the Balassa-Feder export 

externalities are Coppin (1994), Khan and Bilginsoy (1994; 1995), and 

Greenway and Sapsford (1994)°. While these newer versions of the Balassa-

Feder hypothesis clarify the interconnectedness of export cuid nonexpert 

sectors, and the joint determination of exports and output, as well as 

remove some of the theoretical difficulties alluded to previously, 

empirically they have achieved little in decoupling exports as flows from 

output or as stocks from physical capital input in the production function 

format. 

Smith (1975) surmised that in the long-nm, supply factors were more 

important than demand considerations such that economic growth causes 

export growth rather than the other way around. Michaely (1979) pointed 

out the irrelevance and tautological triviality of attempting to associate 

output levels with export volume (since exports are part of output and 

hence a correlation is expected). He suggested the growth of the ratio of 

exports to output (x̂ /yt) as a more relevant regressor such that (3.1) is. 

Ŝapsford and Greenway (1994) distinguish between productivity 
differentials associated with the exporting sectors from the pure economic 
effect of the production function-type. Khan and Bilginsoy (1994) 
concentrated on the external effects of an industrial activity on an 
agricultural activity both generating exports. Khan and Bilginsoy (1995) 
studied cross-sectoral export externalities. 
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yir='P'(^ir' he- XijYu) (3.2) 

But if (3.2) is multiplicative, multiplying both sides by ŷ  ̂gives, 

-ŷ ,=/7TZ?I77Z:7rr5c~r-ii3ŷ t=-|lnF(.) (3.3) 

Eq.(3.3) shows that Michaely's criticism addressed only the form and not 

the substzuQce (content) of the error. Moreover, he may have replaced the 

misspecification error (wrong variable) mentioned above with a 

specification bias (wrong form), one possible reason why his "empirical 

tests" confirmed the previously known spurious correlations. Balassa was 

only happy to surmise that if export growth emanates from alternative 

resource use, a positive correlation between export growth and economic 

growth may indicate a net increase in output due to an increase in 

resource use in a high productivity export sector. In that case, trade 

enhances resoxirce allocative efficiency (cf. Tyler, 1981; Kavoussi, 1984; 

1985; Sheehey, 1992;1990) . 

3.3. Criticisms 

Clearly a great deal of ad hoc evidence supports skepticism over the 

tests of x-led growth. This led Kravis (1970) and Kcinamori (1968) to 

reject the x-led growth hypothesis altogether. For Kravis, exports are 

just a handmaiden of growth. If exports were an engine of economic growth 

one would expect developing countries to have: (a) large and/or growing 

shares of exports in domestic production; (b) highly accelerating GDP's or 

GNP's resulting from export growth; (c) high export concentrations in 

rapid growth sectors; and (d) greater than observed inflow of foreign 

capital to the export industries or to the associated industries. Kravis 

found none of these signs necessary or sufficient to explain growth 
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differences®, yet the experience of the Asian NICs, especially South Korea, 

Hong Kong, Singapore and Taiwan, continues to suggest that exports play 

significant role in economic growth (see Muscatelli, et. al., 1995, Chow 

and Kellman, 1993; World Bank, 1993) . 

Kanamori (1968) observed early on that Japan had grown the fastest 

during the pre-war period even though export growth lagged far behind non-

export growth. He suggested that the sources of such growth were efficient 

use of domestic factors, domestic capital formation, suid market extent and 

access. Efficiency led to low production costs eneibling mass-production. 

Mass-production accorded the economies of roundsiboutedness, and reduced 

costs enhanced competitiveness (see Young, 1928) . Lower costs, mass-

production, and competitiveness together fostered Japan's trade 

performance. Piazolo and Wurth (1995) explored the importcince of scale 

economies, exports, aind wages to productivity in South African 

manufacturing and found domestic scale economies to be more significant 

than any of the other included variables. The exports of natural resources 

contributed an insignificant 25% to total factor productivity. In these 

views much of the value of trade is its externality effects on raising the 

domestic production and factor productivities of the traded and nontraded 

sectors. Krugman (1986/1988; 1989; 1990) has greatly reinforced such 

reasoning. He suggested that much of the value of trade spreads through 

domestic production and raises the productivity of traded good sectors. A 

direct implication is that the largest benefits from trade are domestic 

efficiency gains in the sectors open to trade and innovation rents, for in 

the long-run the actual surpluses generated from trade become small 

relative to the gains from the domestic components of the same sectors 

®It may be remembered that Kravis's work on various aspects of foreign 
trade was an offshoot of the famous Leontief paradox, and is thus one of the 
early empirical criticisms of the Heckscher-Ohlin comparative advantage trade 
model. 
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(Cf. Grossman and Helpman, 1991) . Namibia's lesson from this is that the 

shift from resource to manufactured exports is better made unforced. 

Whether or not countries can be "too small" to absorb or benefit 

from dynamic trade gains, albeit related, is a different question. 

Certainly Taiwan was small when it took-off. Evidence from Nigeria 

indicates direct and indirect effects of export growth on economic growth 

via imported capital, domestic capital and export promoting policies 

(Fajana, 1979). Kavoussi (1985) added that trade performance be looked at 

as a function of supply and demand forces in which neither outward- nor 

inward-looking policies work in isolation from domestic and international 

supply and demand factors', an idea recently recapped by Colombatto (1990) . 

Other recent tests applicable to developing countries were performed 

by Baiimani-Oskooee, et. al. (1991), Fosu (1990), Dorado (1991), Ahmed and 

Kwan (1991), Kugler (1991), Grabowski, et. al.(1990), Sheehey (1992, 

1990). However, the current studies have moved focus away from the 

economics of the export-economic growth association to its estimation (see 

Darrat, 1986; 1987; Jung and Marshall, 1985; Marshall eind Lee, 1983) . Like 

their predecessors, many of these studies have suffered from spurious 

correlation problems. But two other problems have also been present. The 

first is a missing and relevant investment function. From the Solow-Arrow® 

generation of growth models to the neo-Solow "spillover" models capital 

formation has been assumed exogenous; emphasis has been on quality-

adjusted labor, following pioneering work on human capital formation by 

Ĥowever, Nigeria's case may be an aberration since growth there 
occurred only during the 1970s when oil prices were high (oil is the 
country's chief export to date). 

®d'Autumne and Michel (1995) argue that the endogenous growth aspect is 
a special case of externality within Arrow's original model requiring the 
assumption of vintage technology to be explicit. 



Schultz (1961), Becker (1975), and others. However, the adjustments for 

quality made on "effective labor", and indeed the proposed mechanisms for 

human capital formation, have simply turned Icibor into another, albeit 

smart, machine (see Romer, 1986; Barro and Sala i Martin, 1990; 1991; 

Holtz-Eakin, 1993; Mankiw, Romer and Weil, 1992, Scott, 1989). Post-

Solowicins (neo-Schumpeterians) such as Lucas (1988, 1993), Grossman amd 

Helpmcua (1991), and Romer (1989; 1990; 1992; 1994) endogenize both capital 

and technical change. Here too Solow (1994) advises that the challenge for 

the new growth theory is not to beat neoclassical theory to death which 

has proved itself in cross-sectional applications over and over again, but 

to test the implications of the new growth more directly, euid not just 

against the perceived or real weaknesses of the Solow model. Namibia 

appears to be a good case for such a study. 

Following Krugman's lead (1988; 1990), Salvatore (1983), Salvatore 

and Hatcher (1991), and Sprout and Weaver (1993) implemented variants of 

the x-led hypothesis in which exports cind capital formation are 

simultaneously endogenous. But they too fall back into the double covinting 

raisspecification trap (error) discussed previously. Also the fimctional 

forms they utilize remain wide open to the specification bias that Caves 

had in mind. Only Esfahani (1991) seems to have worked around this 

specification bias by stating that, 

^dit'^mic^ , 
( 3 . 4 )  

where = K̂ ic + Knit = total capital stock, i.e., the sum of domestic 

(Kdi5.)and foreign (K̂ t) > capitals, and yĵ  ̂= output of a number of exporters 

(firms, sub/sectors, and coimtries) . In this analysis the total factor 

productivity index, is constructed from imported intermediate inputs 

(Ẑ c) and domestic real GNP at the national level under the rationale 

provided in Section 1.1. For the lack of disaggregate data at the sectoral 
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and siibsectoral levels is replaced by the time shift variable, t, as the 

next chapter explains. <̂ i = Xî /yit. is the export productivity of the i"̂  

exporter', and s\ibscripts d and m are for domestic and imported 

respectively (see, Sengupta and Espana, 1994). Here affects only the 

technical efficiency of production, thereby making the usual Abramovitz's 

"measure of our ignorance" or Domar-Solow-Denison's "residual" quasi-

exogenous or implicitly endogenous. This is consistent with Taylor's 

notion of fixed capacity (see also Scott, 1989). 

Eq.(3.4) places the export side of trade openness in output 

determination as a productivity rather than a level variable; and the 

import side of trade openness enters production as trade-induced technical 

change. Others (e.g., Salvatore, 1983) would advocate a single index, the 

so called "double factoral terms of trade", which reflects the combined 

effect of net trade (export and import) on growth. The point is that (3.4) 

can be estimated jointly with capital and exports. However, such a direct 

estimation surely degenerates into a correlation trap similar to (3.3) . No 

surprise then that Esfahani foxind export productivity to have marginally 

affected the economic growth of the 31 "semi-industrialized countries 

(SICs)" he studied, with the marginal export effects occurring through 

foreign exchange and relieving import shortages. The conclusion was that 

the principal role of exports is the supply of foreign exchange to relieve 

import shortages, and to expand output as a secondary effect. Nonetheless 

the intriguing correlations between open trade cind economic growth 

indicated in the raw data of these studies in many cases suggest a 

modification of the maintained hypothesis to accotmt for the observed fact 

'compare World Bank's (1993) "development friendly states" hypothesis 
to Chow and Kellman's (1993) assumptions of "constant market shares (CMS)" 
and "revealed comparative advantages (RCA)" in their study of the East Asian 
NICs. 
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that growth in coxintries like Namibia depends not simply on exports per se 

or the capacity to generate or absorb a surplus, but on how the surplus is 

employed. Capital imports belong in the production function. 

3.4. Major Features of the Export-Led Growth Theory 

Prom the above discussion there appear to be three types of x-led 

growth theories whose major features are listed below. 

3.4.1. Output or Productivity as a Function of Trade 

Advocated by Grossman and Helpman (1991), here foreign trade is 

important for achieving economies of scale for the countries with small 

domestic markets. The capacity to meet foreign demeind for NamibicUi 

products increases production, and the resulting learning may raise 

productivity. Paradoxically, international competition, while fostering 

efficiency, also reduces quasi-rents (profits). Nonetheless, external 

learning, when present (Young, 1991), raises domestic productivity, ouid 

enhances global integration of the world economies. The larger the export 

volumes cuid the greater communication between two trading countries, the 

higher the willingness to leam from each other. In the case of 

differential knowledge distribution, export sectors welcome suggestions 

from their customers. Export externalities, given proper mechanisms, 

spillover to non-export sectors (Bhagwati sind Krueger, 1978) . The 

spillover may occur via expenditures of export earnings on capital and 

intermediate inputs. 

3.4.2. Trade as a Function of Productivity (Infant Industry Argument) 

Although less popular under the current free market dispensation, 

the infant industry argument holds that import protection may lead to 

productivity gains. Barring the "rent-seeking" competitive setting so well 

analyzed by Krueger (1974?) , protection may imply export promotion. 

3.4.3. Intra-Industry Trade Argument 

Whether trade depends on productivity or vice versa, free trade 
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among industries to the extent it implies a less-than perfectly 

competitive market structure enhances average productivity. This x-led 

model is difficult to defend for the developing cotintries, especially 

those with limited domestic market extent and/or protection policies 

consistent with the infsuit industry proper. This partly explains why many 

natural resource-rich developing countries, where high industries are 

infant or absent, focus more on foreign inter-industry trade (1995). There 

is thus some basis for the sentiment expressed by Krugman (minimalist 

argument) that the new trade growth is less importcuit for the developing 

than developed countries, even if Helleneir (1989) suggests that the new 

trade-growth theory is consistent with the small country assumption on 

"the basis of the potential for product differentiation". What sense 

should all this make for Namibia? 

3.5. Export-Led Growth wd Namibia? 

The problem of an acceptable empirically relevant model is uppermost 

because the export-led growth theory requires a construct for cinalyzing 

the growth of developing countries that is free from spurious correlation. 

The required analytical construct must be capeible of accommodating the 

maintained hypothesis open to the dependence of growth on trajisforming 

investment. This is complicated by data and aggregation problems present 

in the Namibian GDP and other statistics. Due to these problems a 

qualitative consideration of sectoral and subsectoral performance is a 

necessary step for the analysis of growth to begin. 

3.5.1. Mining and Quarrying (11) 

The mining and quarrying subsector has made a consistent 

contribution (20% in 1992) to the GDP. According to the DN, average euinual 

growth was at the rate 3.7% for the 1970-1980 decade, -4.3% for 1980-1985, 

and stagnation since. The role of mining has diminished due in part to 

market conditions, but largely because of rising extraction costs 
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resulting from falling ore grades and the lack of mining investments 

(Murray, 1993; World Bank, 1992b) . In the past, investment decisions were 

complicated by economic sanctions against South Africa. Since 1990 

political uncertainty, especially country, currency, and exchange rate 

risks have become important determinants of investment decision-meiking in 

Namibia. In spite of this, new diamond mining ventures have come on 

production as recently as 1992 (see Chamber of Mines of Namibia, 1992; 

1993; U.S. BOM, 1991; 1993). 

Furthermore, additional investment in marine diamond mining 

properties has been made. Still success in deep-sea, as in onshore, 

diamond mining depends on the diamond (cartel) market, including the 

behavior of the De Beers' Central Selling Organization (CSO) and its 

ability and willingness to maintain diamond prices above long-nm costs 

and to raise Namibia's quotas". But even if CSO is successful on both 

accounts, the difference between cartel prices and long-run costs is 

simply transitory rents (quasi-rents) which tend to zero over time with 

increased world competition, thereby reducing Namibia's net diamond export 

earnings (quasi-rents)"-". 

°̂In 1992 Namibia's diamond quota was cut by 25% to 75% of production 
value as the CSO sought to support diamond prices. By 1994 it was raised to 
85%, still below capacity, determined as the maximum annual production given 
the current technology, and production costs. 

^̂ Although the recorded contribution of traditional agriculture to the 
value of market estimated GDP is small, 65% of the Namibian population reside 
in rural areas. 

^̂ Besides, the performance of the diamond market is not independent of 
other external forces which tend to reduce the magnitude of the quasi-rents 
from diamond mining. The supply of close substitutes tends to reduce diamond 
prices. These include synthetic diamonds for the construction industry, 
imitations (cubic zirconium) for the jewelry industry, as well as the 
traditional diamond competitors: emeralds, sapphires, rubies, and pearls. In 
the past diamond jewelers had averted competition from gold by mounting 
diamonds in gold settings (a carat of diamond on 18 karat gold), turning 
substitutes into complements. This has become more difficult to do when 
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By popular accounts uranium production (mining and processing), and 

exports had a positive impact on Namibia from the mid-1970s to the early 

1980s. However, the decline in real yellowcake prices from US$51/lb in 

1978 to US$10/lb (nominal) in 1995 has had a negative effect on the 

economy although cushioned temporarily (to 2002) by long-term uranium 

sales contracts with German, French, U.S., Japanese, Taiwanese, and 

S.Korean electric power utilities. As these utilities adjust to the new 

fundamentals of the world economy, the international uranium market, and 

the world nuclear power industry, Namibia is bound to feel the pinch of 

low uranium prices even more in the future". In response to these global 

dispensations, Rossing Uranium Ltd has since 1988 attempted to reduce the 

processing component of production costs by computerizing (Johnson, 1990) 

and laying off some workers. The company has also cut operating capacity 

to one half of its mine production capacity. 

The importance of other minerals (copper, zinc, lead, silver, gold) 

and semi-and precious stones remain small in terms of both production and 

export value". This can be expected since the competitive nature of metal 

markets, and the rapid change in production and beneficiation technologies 

worldwide, suggest zero quasi-rents in this activity (Cf. Newcomb, 1985; 

198 9). The fact that Namibia remains a small producer of these minerals 

products are near-perfect siibstitutes such as gem diamonds versus gem 
emeralds. 

^̂ Total annual average production costs in Namibia are believed to be 
US$12.Ol/lb UjOg in 1975 prices. For an exhaustive review auid analysis of the 
world economics of nuclear power see Newcomb and Rieber (1985). Harris 
(1984) has studied the interface between economic geology and the economics 
of uranium potential supply. Also see Amavilah (1994; 1995) for empirical 
applications. 

"See Amavilah (199S) "The Performance and Constraints of Small-Scale 
Mining Operations in Southern Africa: A Namibian Example", Development 
Southern Africa Journal (forthcoming, February). 
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suggests high production costs. 

3.5.2. Agriculture and Fishing (12) 

Two-thirds of the population depend on agriculture for a livelihood, 

making it the largest subsector of the economy in terms of employment, 

second largest in terms of export value, and tenth in terms of 

contribution to GDP. Within agriculture, commercial livestock farming 

represents two-thirds of agricultural output and almost all of its 

exports. Commercial livestock farming has performed better than both crop 

farming and mixed subsistence farming. Beef, sheep, goats, pork, game, raw 

hides and skins, karakul pelts and wool, and milk account for nearly 99.9% 

of the value of commercial agriculture (0.1% maize). Even after accounting 

for the 1983-1984 drought, partly responsible for the -16.8% decline in 

the growth of that year's agricultural production, the entire 1970-1980 

decade saw only 0.9% growth rate, while the corresponding rate post 1980 

has been -8.8% on average. 

Following a recoveiry from overfishing, fishing activity has 

increased its economic value in terms of (mainly seasonal) employment and 

export volume. Even so, fishing remains a primary activity. The level of 

quasi-rents it generates is subject to the protectionist constraints of 

Europeam Union (EU) export markets generally, and the rock lobster market 

in Japan particularly. The scope for further domestic fish processing 

depends on how well Namibian onshore plants compete with the far more 

modem offshore facilities of foreign firmŝ .̂ Namibia's advantages whether 

^̂ Local fishing companies and political authorities have cried foul 
about illegal fishing in Namibia's territorial waters. However, the explicit 
and implicit costs of monitoring the coast have been quite high. For example, 
in 1992/93 a number of Spanish fishing vessels were confiscated for illicit 
fishing, but no penalties could be assessed because Namibia expected 
development from the EU especially under the so-called Stabex (primary 
commodity export stabilization) and the Sysmin facility for the stabilization 
of mineral export revenues. Spain is not only a member of the EU, at the time 
the Union's secretary was Spanish. 
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in terras of transport costs, in terms of revenues from fishing licenses, 

or in terms of an abundant in situ renewable fish resource, appear limited 

except in the residual market for processed fish products such as fish 

meal (fertilizer), for which local demand in agriculture exists. 

3.5.3. Manufacturing (21) 

Manufacturing has accounted for slightly over 7% of GDP over the 

years, a large portion of which has come from fish and meat processing, 

and from a few light industries. To some extent the size of the domestic 

market restricts the full development potential of an industrial sector; 

but competition from subsidized South AfriccUi manufacturers cuid exporters 

is a major constraint on the growth of the Namibisui manufacturing industry 

(World Bank, 1992; Curry and Stoneman, 1993) . It is not surprising then 

that the incentive packages offered, have so far not spurred the 

manufacturing industry out of infancy (Curry and Stoneman, 1993; Ministry 

of Trade and Industry, 1993; Amavilah, 1993). Still, it is argued that 

Namibia's future growth lies in the production and export of manufact\ired. 

goods. 

Based on this argument the 1992 White Paper on Industrial 

Development proposed a policy framework for long-term industrial 

development in Namibia. The framework aims at stimulating sustainable 

growth, creating productive employment opportunities, reducing income 

disparities and poverty, and promoting environmentally sustainaJale 

development. These objectives are to be achieved by: (a) increasing 

mcuiufacturing value-added through increased productivity, exports, and 

import-substitution; (b) diversifying and integrating the economy through 

the accelerated growth of the industrial sector; (c) generating employment 

and income for disadvantaged groups such as women; and (d) improving the 

geographical distribution of industry with regard to the location of raw 

materials, markets, population, and employment demand (Bank of Namibia, 
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1993) . 

The goal for industrial development is honorable. However, many of 

the objectives for reaching it are inconsistent. Consequently, the 

strategies and tactics for meeting those objectives are also inconsistent. 

From the analytical point of view what is troiibling is that the objectives 

were set in the absence of a clear understanding of the economic factors 

underlying manufactiiring in Namibia. Evidence, though scanty, suggests 

that manufacturing has performed poorly over the past decade (DNIDO, 1990; 

World Bank, 1992a). Only 2.0% and 1.9% annual growth rates for 1970-1980 

and 1980-1985 decades respectively, were observed. This raises important 

c[uestions about whether or not the White Paper's objectives are likely 

propositions for Namibia even if they were all consistent. In other words, 

is the promotion of mamufacturing exports instead of primary commodity 

exports a viable option for Namibia? 

3.5.4. Construction, Water and Electricity (22} 

Previously construction activities have led other activities during 

recessions and have lagged during periods of recovery. Even so, 

construction has remained small, contributing only 2% to GDP in 1992. 

Public construction fell by 2% in the same year following a decrease in 

real government capital expenditure while private construction, mainly 

residential, rose by 27%. Residential building appears to be an effect 

rather than a cause of economic growth. In that sense amy rents from 

residential building are quasi-rents at best, aind at worst a drag on the 

economy. De Long and Summers (1991) have demonstrated for a sample of 61 

developing and industrialized countries that investment in machinery and 

equipment is more important than investment in structures. Using De Long 

and Summers' data, Blomstrom, et. *al. (199S) favored institutions, the 

economic cind political environment, policies on education, foreign direct 

investment, population growth, and use of investment as the most importeint 
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factors in economic growth. These opposing views show that the importance 

of construction as an economic growth leader is highly questionable. Over 

longer time perrods construction in Namibia has generally declined: 1970-

1980 (-2.7%), 1980-1985 (-8.1), 1985-1992 (-2.2), although there have been 

positive annual growth rates. 

Water in Namibia is another resource constraint on growth, 

especially the growth of water-intensive mining operations for which there 

are not substitutes (com can be imported, a mine CcUinot) . In the future 

Namibian mining firms could benefit from recycling water so as to lower 

their water consumption rate as mining operations such as do those 

operating in the state of Arizona (USA) . Currently, however, the real 

value (benefit or cost) of water to the economy given by its price of 

US$0.50/m̂  compared to US$0.06/m̂  in the United States appears distorted. 

The difference (US$0.44) is too high to have all arisen as a result of a 

high water subsidy in the U.S. This has broad implications for hydro-

energy generation and for other energy sources many of which are imported 

from South Africa (55%) , as well as the Netherlands Antilles, Middle East, 

Ivory Coast, Angola, and Venezuela (45%) . Nuclear energy for which Namibia 

produces the uranium feedstock is undeveloped for the economic and 

engineering reasons given in Newcomb and Rieber (1985) among others. Solar 

energy is harnessed and used only to a very small degree by larger mining 

companies for water-heating. Two problems are apparent. First, a cartel of 

seven oil companies (BP, Engen, Caltex, Shell, Total, Mobil, and Trek) 

distribute petroleum and petro-products. A tacit collusive pricing 

rationalization scheme the cartel utilizes within a regulatory regime 

provided by the National Energy Fund is responsible for the very high 

energy prices in Namibia. For example, the annual average price of 93 and 

97 octane petrol (gasoline) for 1991 was approximately US$2.50/gallon 

compared to US$1.20/gallon in the USA before the Iraq-Kuwaiti war (vsui der 
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Linden, 1993; NamibicUi Government Gazette, No.299, 1991; Murray, 1993; 

Investor, 1991; 1992)̂ ®. It is not surprising then that electricity 

generated by the hydroelectric (240 MW), coal-fired (120 MW), and gas-oil 

(46 MW) stations and priced by the state-ovmed Namibia Power (NamPower) is 

high (see UNDP/World Bank (1991, 1992). The average electricity price in 

1991 was US$0.05/kWhr compared, to three-tenth of a cent in the US". These 

high prices seem inconsistent with the further mineral processing and 

downstreaming goals for which Namibia seeks foreign investmentŝ ', even 

though one can argue that investors could produce their own electric power 

requirements at sui additional own cost as some U.S. plants do. 

3.5.5. Tertiary (3) 

The tertiary sector has grown rapidly although at differential rates 

among its major components. Only during 1980-1985 was growth below 1%. For 

instance, in the past five years tourism has grown rapidly (see Investor, 

1992). However, given the limited capacity for tourist sites and 

accommodation, it is not clear whether or not a service industry based on 

the permanent natural resources of scenery and wildlife can have long-term 

growth benefits. The Bahamas, for example, are a beautiful country cind a 

®̂About US$0.60 of the gasoline price in the USA is due to tax. The 
corresponding amount for Namibia is about US$1.28 (42% general income tax on 
petroleum and petro-products + 11% general end-user sales tax + graduated 
additional profit tax set at 25% of the rates of return on investment of 15% 
or higher, and negotiable otherwise). Based on 1992 statistics, the refining 
and marketing margins were US$0.1.54/gallon aind US$2.02/gallon retail in 
Japan, US$0.62/gallon (refining margin) and US$1.07/gallon in the UK, 
US$0.54/gallon versus US$0.99/gallon in Germany, and US$0.32/gallon and 
US$0.43/gallon in the U.S.A. 

^̂ Even for the New England area of the U.S.A this still appears too 
high. 

®̂For a list of such opportunities see Investor (1993), p. 9, Inveatment 
Opportunities in Namibia, Trade and Investment Promotion Centre of the 
Ministry of Trade and Industry (1993), Investment Profilea in Kaxaibia, 
Ministry of Mines and Energy, 1993. 
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world-class tourist destination. Yet beauty has not caused economic growth 

there. The point is that although not all coxmtries are necessarily 

growth-oriented, it is still questionable whether any place that generates 

rapid economic growth can simultaneously remain a sustainable tourist 

attraction over the long-haul. 

Within the tertiary sector, government has more than doubled in size 

since 1970 and with its increase, pxiblic spending has also risen. Such 

spending has tended to "crowd out" private investment, providing one 

reason for the World Bank (1992a) to urge Namibia to "restrain and 

redirect public spending" away from consumption and towards productive 

activities. What the role of the public sector is or should be is a 

controversial question. However, two opposing views are common. The first 

is that in the Asian NICs "development friendly states" have been credited 

with spurring rapid economic growth in the absence of growing total factor 

productivity (World Bank, 1993; Park cuid Kwon, 1995; Huff, 1995). The 

second is that a long-track record of research has shown the public sector 

to be a growth retardant. High taxes, for example, distort investment, 

savings, consumption decisions, and work efforts (see Choi, 1983). 

In a related area Namibia's road infrastructure and the transport 

system are of a high standard (see Murray, 1993; Thomas, 1978). For the 

1970-1980 decade negative growth occurred (-1.5%); otherwise it has been 

positive. The telecommunication and postal system operated by Telecom 

Namibia is one of the best in Africa. Even so, a single telephone operator 

implies monopoly prices and quasi-rents. A small but modem financial 

subsector thrives (see Investor, 1993) . Within it, the money eind banking 

system comprised of the central bank (Bank of Namibia) , six major 

commercial banks, two private building societies, several government 

financial institutions (GFIs), several insurance and pension funds, 

several credit unions, and cooperative financial networks (CFNs) , is cjuite 
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efficient. However, the system is closely linked to, in some significant 

ways perhaps dependent on. South Africa, opening up the country to 

external shocks. For example, variations in domestic price levels due to 

inflation over the years have depended upon events in South Africa 

(including economic sauactions) and other foreign countries with which 

Namibia trades (Stone, 1992) . Interest rates in Namibia have closely 

followed lending interest rates in South Africa even though Namibia's 

economy was performing more poorly than South Africa's (Beuik of Namibia, 

1993). To minimize the impact of economic sanctions, from 1986-87 South 

Africa lowered interest rates, aind Namibia received the blunt end of that 

action in the form of even higher inflation. Between 1980 auid 1984 the 

nominal interest rate rose sharply leading to a delayed but nonetheless 

sharp decline in the investment rate in Namibia. The rising real interest 

rate induced high domestic household savings cuid at the same time lowered 

the growth rate of investment to a negative lOIr per annum. 

Sherboume (1992) noted that Namibia's exchange rate has rarely been 

overvalued. Nonetheless South Africa has lowered the US$/Rand exchange 

rate to support gold production when the US$ gold price has declined 

(Hermann and Silfverstolpe, 1993). This policy action had different 

implications for Namibia than South Africa even at the time when the two 

countries were closely linked politically euid economically. For instance, 

from 1985-86 devaluation of the Rand increased the gross value of Namibicin 

mineral exports denominated in US$ and British pounds. With the subsequent 

rise of the gold price (depreciation of the US$ or appreciation of the 

Rand) Namibian mineral export value fell. The dependency of the Namibicui 

financial system and monetary policy on South Africa has brought 

efficiency and distribution problems along with benefits (see Investor, 

1993) . An example of benefits is wider access to the developed regional, 

and international financial institutions, than other Sub-Saharan 
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developing coiintries. This is important because by the World Bank/IMF/UN 

classification, Namibia does not qualify as a "least developed" country. 

Because of its level of per capita income (US$2,000 in 1992), Namibia is 

ineligible for World Beink/IMF soft loans". On the cost side, being too 

integrated into South Africa means Namibia's loss of control over its 

macro-variables. In that sense, the country is forced to mimic the 

behavior of developed countries while remaining undeveloped. This again 

points to the need for this study. 

The study approach is very simple. First, foreign capital inflows 

and intermediate inputs are used to construct cin index of TFP to reflect 

Namibia's cumulative learning from trade. This index replaces the 

assumption of strictly exogenous technical chcuige with a quasi-fixed or 

implicitly endogenous technical change. Second, outputs are estimated as 

functions of fixed capital, labor, and quasi-fixed TFP, and technical 

change at the sectoral and subsectoral levels. Output growth rates are 

calculated, and estimated rates correlated, with the growth of exports, in 

one step. In another step national eind sub/sectoral labor productivities 

are determined. Productivities thus determined are associated with exports 

and a simple forecast-cum-projection to 2000 is made. The theoretical 

framework is next. 

^̂ Although ineligible for World Bank/IMF's International Development 
Agency (IDA), Namibia is still eligible for other bilateral and multilateral 
benefits available on other criteria including the generalized preferential 
criteria such as the Most Favored Nation status in respect to the U.S.A. 
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THE RESEARCH METHODOLOGY 

4.0. Background 

Let Namibia's real gross domestic product over time (ŷ ) be the sum 

of the real primary (ŷ t) / secondary (yzc) , and tertiary (ysc) values-added: 

Vc = Vic ^ y2c * y^c (4.1) 

where (ŷ  ̂+ yĵ ) are traded goods and is nontraded services. Suppose the 

real values-added of mining and quarrying, and agricult\ire and fishing 

are, ŷ  and Yi2z< respectively. Further represent the real values-added of 

manufacturing by yjic, and that of construction, water and electricity by 

y22f Since the tertiary sector value-added is unchanged, 

Yc = îic  ̂ yi2c * y2ic  ̂y22t ^ y^c (4.2) 

where ŷ ^̂  + ŷ c = ŷ  is total primary sector value-added, cind yjit + yjn = 

yjc is total output̂  originating from the secondary sector. 

Assume that (4.1) or (4.2) is a fxinction of capital (K̂ ) , labor (L̂ ) , 

and technical chcinge (T̂ ) . Measure capital inputs in millions of 1980 real 

South African Rands (R) or Namibia Dollars (N$) as cumulative investments 

less depreciation allowance eind foreign debt payments in the primary (Kĵ ) , 

secondary (Kit) , and tertiary (Kĵ ) sectorŝ . Express labor inputs as the 

number of workers employed: for the primary sector, for the 

În this analysis the term "output" is interchcuigeable with the terms 
"product = quantity*price" and value added. 

T̂he Namibia Dollar {N$) came into circulation in September 1993. It is 
at par with the South Africcin Rand (R) . The N$ is pegged to the Australian 
Dollar (A$) , but is backed by the US$-based basket of $-currencies, and 
minted with backing from Scandinavian central banks. 
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secondary sector, eind for the nontraded service sector such that. 

where (Kî  + and (L̂ t + Lit) are total capital and IcJsor inputs in the 

traded sectors. Similarly, sub/sectoral resource constraints are: 

where the left hand side (LHS) and right hand side (RHS) of (4.4) 

represent sectoral and subsectoral resource constraints respectively. For 

both (4.3) and (4.4) fuel and energy, and material inputs, are measured as 

capital for the lack of data. If so, given the above assumptions and 

definitions, a scheme cam. be devised to test the role and relative 

significance of resources and technology in Namibia's economic performeince 

from 19S8-1992. From this scheme output growth rates are determined, amd 

correlated with the growth in exports so as to evaluate the significance 

of exports in economic growth. By supposing that resources, technology, 

and technical change produce output, and that the growth of produced 

output is associated with exports, then, the associations between leibor 

productivity (yic/Lic) and (i) capital-labor ratios, and (ii) export volume 

can be investigated. 

4.1. General Framework 

This part of the paper describes the generic models to be used. 

First, theoretical features of these "run of the mill" models are 

outlined. Second, empirical features are emphasized, setting the stage for 

the regression models in Section 4.2. Econometric models are expressed in 

terms of the specific information and notation given in Section 4.0. 

(4.3) 

•̂ c ~ -̂ IC •*" -̂ 120 

^2C 

^ * ^22e 

(4.4) 
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4.1.1. Theoretical Features 

Consider the addi-log production theory (fxmction) in which any 

gross product or value-added (y) over time is a general function of 

exogenous labor (L) and capital (K) inputs, and some measure of technical 

change (T) written as: 

y = F^L.K.T) (4.5) 

where T, the measure of technological efficiency, is proxied by total 

factor productivity (t) at the national level, and for lack of data T is 

proxied by time, t, at the sectoral and subsectoral levels. 

Often the fimctional form imposed on (4.5) is the well-known Cobb-

Douglas. However, the Cobb-Douglas form, while useful, is also 

restrictive. For this reason assume that a more flexible restricted 

aggregate trcinscendental functional form̂  (trans-function) stated below 

applies to Namibia: 

y = [(Ae®'^L«Ji:P) (e«'^ *(•'*•) lei* (4.6.1) 

where A > 0 is a technical efficiency parameter of either the Domar-Solow-

Denison residual type, the Abramovitz's "measure of our ignorance", or the 

Kendrick multifactor productivity index, all depending on how T is 

defined. Parameters of and /3 > 0 are partial elasticities of output 

(product) with respect to labor and capital respectively. While e is the 

base of natural logarithms (logs = In), 6 is the measure of technical 

change, depending on how technology T is described. Unexplained variations 

in (4.6.1) are measvired by the random disturbance term, fi ~ N(0, â ) , where 

function f is algebraic (non-transcendental) in an interval I  if 
f ' ^ ( x )  =  f ( x ) ' ' ;  f  i s  t r a n s c e n d e n t a l  i f  i t  i s  n o t  a l g e b r a i c  i n  I .  
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Table 4.1 
Some Notable Parameters, Symbols,and Signs 

Symbol/Sign Meaning 

• productivity of labor 

. (dot) time derivative 

a output-lcibor elasticity 

a' trans-a 

P output-capital elasticity 

iS' trans-/3 

5 rate of technical change 

y output-skilled laUoor elasticity 

y trans-7 

e production scale 

( elasticity 

V substitution elasticity 

M random error term 

A, V and, or 

3 such that 

€ element of 

V for all 

3 it is the case 

=» implies that 

e,e actual learning parameters 

i,<t> cumulative learning parameters 

o biconditional upon 

ln=log(s) , exp(.)=e'-' natural logarithms, 
exponentiation of 

0 = E(/x) and = E (//'). 

Trans-parameters, preferably a' , jS' s 0, measure the degree and 

extent to which a cind jS fully or partially adjust to variations in 

output, scale, eind substitution elasticities. As discussed later a' and /3' 
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give transcendental variable elasticity of substitution production 

functions (Trems-VES) their name because they permit these fuaictions to 

have varicible properties (see Halter, Carter, and Hocking, op. cit.. Table 

1, 2, cind 3) . For example, on the RHS of (4.6.1) the first LHS parentheses 

represent the Cobb-Douglas function proper. The second set of parentheses 

is the interaction term which houses and processes the mechemisms 

underlying the function's flexibility and variability. The Cobb-Douglas is 

rejected if a', P' * 0, and wide implications for factor stibstituteQjility 

and complementarity follow. 

If (4.6.1) is restated as, 

( 4 . 6 . 2 )  

it becomes clear that for €=a + /3 = l=»a' =/S' =0, then (4.6) is by 

definition Cobb-Douglas, where: e is the long-run, total (scale) 

elasticity of production; or, /S (and b in the case of T = r) are short-run 

partial elasticities of output with respect to labor eind capital (auid a 

technological measure) ; and or' and /3' are kickers-up or kickers-down. If 

A, a, /S, 6 > 0, and a' cind < 0, then (4.6.2) rationalizes the Cobb-

Douglas component of (4.6.1) in a flexible and more general way consistent 

with the addi-log production function of Halter, Carter and Hocking 

(1957) . Therefore, assuming (4.6) suggests that e = a + p + a' +/S' *1=» 

a' and /3' * 0. If so, then (4.6) is non-linear in the raw variables but 

linear in the parameters and in the natural logarithms of inputs. That is 

the first advantage of assumption (4.6) . The second advantage is that, 

unlike Cobb-Douglas and translog forms, (4.6) permits variable marginal 

products of inputs and elasticities of production and sxibstitution over 

the range of inputs. This is because its input marginal returns may 

increase, decrease, be positive or negative, singularly, in pairs, or all 

simultcineously (see Halter, et. al., p. 966). This aspect of variable 
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marginal products is worth taking advantage off, because it seems 

appropriate for anylyzing economies which has experienced economic growth, 

decline, and stagnation over time. 

Again the mathematical properties of trans-functions relevant to 

production function analysis are discussed by Halter, Carter, and Hocking 

(1957), Lovell (1968; 1973), Intriligator (1978), Beatie cuid Taylor 

(1985), and Bairam (1987; 1988; 1994), it can be surmised that trauis-

functions apply to all types of technical interdependence eind all three 

stages of production, not only to the so-called "economic region of 

production". This means, that within one period (1968-1992) there are 

individual production intervals, each distinguished by the prevailing 

internal and external economic conditions surroxxnding it. This is a third 

advcuitage. Therefore, it makes sense to assume (4.6) 3 a +  ̂+ a' + P' = 

e 1. 

From (4.6) the marginal products of laibor (MPi,) and capital (MPj) are 

given by, 

MP^=dy/dL= [aL«-^+a'L"] [y(a+a'L) ]/L (4.7.1) 

and, 

Aff'ic=5y/3iC= [y(P+P'JO ]/K (4.7.2) 

Since y >> 0, unlike the ordinary case in which MP's are positive, here 

the signs of (4.7) depend on the signs and magnitudes of a' and /8'. 

Whether (4.7) is falling or rising, and how fast, can be evaluated at the 

second partials of MP̂ , which, assuming no interaction between technical 

change, on one hand, and capital and labor on the other, auid using 

Halter's, et. al. formula, are: 
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d=y/dJi:2=y[-lSyi.m\(P')2] 
K (4.8) 

=y[(p2-p+2pp'j(r+(p') ̂K^]/K^ 

Thus, unlike the usual case, the law of diminishing marginal productivity 

is neither a necessary nor a sufficient condition for optimal resource 

productivity and full resource employment, i.e., the marginal products may 

not be necessarily of only one arithmetic sign. Even so, from the second 

partials the level of optimal K* obtaining at the point of inflection can 

be foimd for which the expansion course (path) is, 

i(:-=(lH) (4.9) 
r r 

The short-run partial elasticities of capital (̂ r) and labor are 

simply products (result of multiplication) of marginal products and input 

shares of total product (output), i.e., 

m (4.10.1) 
w/C Y 

cind, 

$L=(3y/3l.) •̂ =A£P̂ *i:./y=( [y(a+a'L) ]/!,) •L/y=a+a'L 

Thus = a <» a' =0 and = /3 « /3' =0. The implication is that the Cobb-

Douglas short-rxan elasticities are special cases of Trans-VES 

elasticities. In the long-run assuming competition amd profit 

maximization, output (scale) elasticity (e) , which is the sum of short-run 

elasticities when inputs vary simultaneously holding output constant, is. 
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6=Oy/3L) (L/y) +(8y/9JO {K/y) 
(4.11) 

=a+a'L+P+P'Ji:=5i+5,r 

Hence, e = = a + /3 « a' eind /S' =0. Thus (4.6) is subject to 

constant returns to scale if e = = 1- This is a key distinguishing 

feature of Trans-VES production functions. 

Assuming [a, jS S (0, 1)] , and [e = a + a'h + ̂  + /3'K e (0, 1) , from 

(4.7) the marginal rate of technical substitution between capital and 

labor (X) is. 

X=MP^/MPt;={[y{a->-a'L) ]/L)/( [y(p+p'iO ] /K) 
/r (4.12) 

where k = K/L and  ̂ If (4.6) is homogenous and has constant 

returns to scale, then /3 = 1 - or. In that case if y = Ak̂ ê ", then MPi, = 

Ak̂ ê Ê/S - fk] and MP,j = Ak'''̂ ef''[CK + fk] , such that X = k{ l/[CIF + fk] - 1) . 

But in the intensive form a + fk = e, implying that ̂  = l/e, and f is the 

coefficient of capital-labor substitution. This is here called the Halter-

Lovell formula. Clearly given a > 0 and a' >0 there exists am optimal k 

such that X is infinite. If a' < 0 the existing k guarsmtees that a < 0 

such that the marginal product of labor equals zero. The implication is 

that as k diminishes, MPj, goes to negative (see Lovell, 1968, pp. 222-224 

for conditions appliccible to capital parameters) . 

Given the capital-labor ratio and factor marginal products, the 

elasticity of substitution becomes. 

d{K/L) ^dk 
^ ^ K/L '^d(MPjMP^)' d(k{l)) 

(P-^P^JO (a*(t'L) _ 
' [p (a+a'l,)2+a(p+p'JiO^] P5i+a5^ 

(4.13) 

Again note that if (4.6) is neoclassical, tj = [(ê  - or) - fk(ê  - a)]/(ê  
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Of )  = [1 - fk/{e' - a) . This is here termed the Halter-Lovell-Revankar VES. 

Because 77 depends on the K/L, a negative derivative of 7/ with respect to 

K/L, given a', /S' <0, implies that the elasticity of siibstitution falls 

as K/L increases. For a', /3' >0 and positive derivatives, the opposite is 

true. The size of rj depends on the signs of a' and jS'. Therefore, the 

Halter-Lovell rule of 17 follows: 77 < 0 whenever a', P' <0, and 77 > l for 

a', > 0. The flaw of this rule is the assumption that a, P > 0. 

Alternative combinations indicate other possibilities one of which is. 

' CI) 
(4.14) 

where r and « are capital sind labor wage rates. Whereas from the Cobb-

Douglas 0 < 77 s 00 is true by assumption, (4.14) shows that even xmder 

conditions of perfect competition and profit maximization, it may be that 

-00 < 77 < 00. Again (4.6) is neoclassical iff (a', j3') > 0, and 0 < (a, ̂ ) 

< 1. For example, for (a', /3') < 0, the marginal product of capital is 

always positive, but that of labor is negative xmless L s a/-0'. If a' < 

0, P' > 0, and K s /3/-a, the implication is that capital cind labor are 

interchangeable and global diminishing returns are consequents. Thus, 

(4.13) and (4.14) are neoclassical only for ( L s ct/-P', K s (see 

for instance, Eqs. (1.9) cuid (1.10), and footnote 12 in Revankar, 1971, 

p.63) . In sum: (a) /S' > 0 => MP̂  > 0, but MPj, > 0 iff or > a'L; and (b) a' 

< 0 =» MPl > 0 but MPj > 0 iff /3 > jS'K. It is then the case that d77/dt < 

0, for a', /3' < 0; d77/dt > 0, for a', /3' > 0. The implication of this is 

that as 77 falls one factor is substituted for the other (factor widening) . 

This, in the absence of technological progress may produce technical 

inefficiency (see Hicks, 1966, pp. 132-135; 373-383) . With 77 rising factor 

deepening may lead to a decline in output (see Baraim, 1994). 
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4.1.2. Empirical Features 

The theory of trans-functions seems confusing, yet the framework is 

easily applied as this section shows. To determine the growth rate of the 

national product and sxib/sectoral values-added take the natural logaritluns 

(In) of both sides of (4.6), 

Iny = dg + alnL + pinK" + a'L + P'JT + 6T (4.15) 

Differentiating (4.15) and dividing through by dt gives the growth rate, 

y=(a+a'i)i+{p+P'jnA-+6n' 

=5̂ L+$j(JC-+6Tr 

^here y=.M^,L= dL/dc 
y K L 

Both (4.15) and (4.16) are open to the usual estimation problems. First, 

y, L, and K are often mutually dependent, leading to multicollinearity of 

L and K. Secondly, the log inputs and trans-inputs are serially 

correlated. Finally, the error variances may be heteroscedastic. These 

problems call for the intensive form approach which: (i) also helps the 

investigation about whether or not factors are benefiting from growth; 

(ii) reduces heteroscedasticity thereby improving the technical efficiency 

of ordinary least squares estimators, and validating t, and F statisitics; 

and (iii) simplifies the model, reduces correlation, and increases degrees 

of freedom, thereby minimizing the multicollinearity ouid allowing 

correction for serial correlation. Since under the condition that of + /3 = 

1, one cannot derive labor productivity directly from (4.6.2) , the average 

product (value added) is obtained by simply treating labor as a numeraire. 
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y/L=A{K/L) 
(4.17) 

where k = (K/L) . Taking the natiiral logs of (4.17) gives. 

In (y/L) =lnA+̂ lnk+a'+̂ 'k+bT (4.17.1) 

Eq.(4.17.1) is the basis for all subsequent productivity estimations. 

Growth rates can still be inferred or calculated from (4.17.1) in the 

following mainner. Define (y/L) s y* so that. 

where InA' = InA + Ine"' s InA, for a' s 0. Differentiating (4.18) totally 

with respect to time gives. 

Since expectations are for a' , /3' s 0, the rates of total factor 

productivity or technical change associated with output and factor 

productivity growth rates can be calculated from the following implicit 

f imctions, 

where 5 is the Hicks neutral rate of technical chcuige if T s time, and 6 

is the output elasticity with respect to TFP if T S T. In the latter 

representation, as claimed later at the national level, technical change 

is implicitly endogenous in the logs of inputs and in the trams-inputs 

because in its stochastic form = f(y(L, K)exp(L, K, t)) + error. The 

implications of this concept are subtle but powerful, and the following is 

i jiy *=inA'+p ii2ic+p'ic+6T (4.18) 

y •= (P +^'k) k+ (5T) (4.18.1) 

y- (a+a'L) L- (P +^'I0 ii--8Tr=0 

y*-(P+p'J0î -5Tr=0 

y* - 5jpiC-6Tr=0 

(4.19) 
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how and why. 

From (4.15), either, 

aQ+b'T=lny-alnL-^lnK-a'L-^'K (4.19.1) 

or, 

ao+6T+a'L+P'^r=iny-alnI.-pinJir (4 .19 . 2) 

where ao = InA, here and onwards. Thus in a rudimentary sense, trans-

coefficients can be used to either adjust the efficiency of short-mn 

elasticities or to correct for systematic (nonstochastic) variations in 

the Domar-Solow-Denison residual or the Abramovitz's "measure of our 

ignorance". If one accepts (4.19.1) as the best representation of 

technical change, then one lives in Hicks' world whatever the values and 

signs of a' and jS' might be. However, (4.19.2) = (4.19.1) iff both a' cUid 

/3' are zero. For a' and /3' nonzero, the technological efficiency 

parameters associated with (4.19.1) and (4.19.2) will differ even if their 

Hicks neutral rates of change are equal. That is, assuming 6 in (4.19.1) 

and (4.19.2) are equal, in (4.19.1) may still be greater or smaller than 

in (4.19.2) depending on the sign and magnitudes of a' and . The 

implication is that the trans-form of the production is a clear violation 

of the conventional Hicks neutral technology for nonzero a' and /S' , 

jointly or individually. It is also a testable hypothesis for factor bias 

(saving cUid spending) implications. For all a' s 0 and /3' a 0, since the 

marginal productivity of labor will be lower than that of capital, y = 

A(K)F(L, K, t) , and hence capital bias (labor saving) if efficiency is 

assumed. This is nothing else than Harrod neutrality. By reversing signs 

the so called Solow neutrality obtains, with Kaldor neutrality as an 

intermediate case. 

Returning to (4.19.1) and (4.19.2) and treating the RHS of each as 
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a dependent varicible, the efficiency and technical change parameters (â  

= InAi and 6) can be estimated discretely. For T = t. 

(4.19.3) 
-A,=6 

Eq. (4.19.3) was the convention before Arrow's (1962) seminal 

contribution. The efficiency of production was understood to depend on 

unexplained exogenous factors summarized or subsumed in Hicks neutral 

technical change, represented explicitly or implicitly by the elapse of 

time. Professor Arrow's concern was that such an important accounting 

measure of economic growth cannot be relinquished to chance alone. What is 

important is not the elapse of time, but what is learned over that time 

elapse. Arrow assumed that the mechanism of learning (learning curve) over 

time is hands-on (doing) and that the opportunity for learning is a 

function of cumulative investment in labor productivity-enhancing 

machines. Denison and others accepted Arrow's major proposition that Hicks 

neutral technical change was too broad and too important to be left to 

chance (exogeneity) alone. However, they felt that learning cannot be 

restricted only to the enhancement of one factor such as labor (single 

factor productivity). Hence, the technological efficiency residual, as 

defined by Solow and Domar, may be a function of both exogenous time and 

endogenous factors (which Denison originally called disequilibrium 

factors) . It then follows that the Solow-Domar technological efficiency 

has a time (Hicks) and disequilibrium (Arrow) components. 

If so, then for T S T, representing Denison's disequilibrium 

factors, assuming no time trend effects. Arrow's technical change is. 
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(4.19.4) 
-•Ac=6t 

But if, as later proposed here, is a learning fxmction of cumulative GNP 

in response to the imports of intermediate inputs then, 

T(.=$(yO''' (4.19.4.1) 

Substituting for in (4.19.4) one gets, 

(4 .19 . 5) 

Clearly, (4.19.5) implies that the elapse of time is unimporteuit; learning 

(Arrow) is key just as in (4.19.3) implies zero learning and only time 

(Hicks) "tells" the story of technological efficiency. But clearly, both 

(4.19.3) and (4.19.5) can be expanded to, 

'J'''*! (yO *-iy+6 (4 .19 . 6) 

Thus, (4.19.6) = (4.19.1) iff = 0, and (4.19.1) may never be equal to 

(4.19.5) except under obviously restrictive conditions. 

Conceptually, the point emerging from (4.19.6) is very clear; 

technological efficiency has a duration represented by two components: (i) 

the learning component, and (ii) the time factor over which the learning 

process occurs. Under this circumstcince, technical change is Hicks neutral 

not solely because it is independent of factor prices given capital-IsUDor 

ratios, but also because Arrow learning by doing is cJasent. Similarly, 

technological efficiency is Arrow learning iff time is of no consequence. 

In reality as Baraim (1994) points out, the learning process does not 

invalidate history, just as time (history) does not prevent learning. If 

so, the technological efficiency of production may be simultaneously 

reliant on both time (Hicks) and learning (Arrow). In mineral industries 
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this concept is similar to dividing the residual into time-dependent and 

depletion-reliant technical components as in Newcomb (1967) . In that case 

y = Ae(K,L) = Ae'"=*'''f{K,L) = f (K, L) = Ae"'*''*"''(K, L) , where 

A is depletion rate. 

But whereas from Arrow (1962) original learning occurs through 

cumulative investment in the sense of new machines leading to labor 

productivity-enhancing innovations, in the Kindrick-Harris approach (see 

also Grossman and Helpmein, 1991, Chapters 6 and 9) , TFP = T may be posed 

as a learning fimction of cimiulative investment (here investment in 

imported intermediate inputs) as well as cumulative GNP. This seemingly 

simple modification produces a rich cind flexible reconciliation that 

encompasses Arrow. This rich and more flexible approach offers more thein 

one estimable empirical perspective of technical change in the broad 

sense, among them the following: 

where 0 = (dÂ /dT) * (T/Â ) . It must be clear that (1) is Hicks; in (2) the 

Hicks component is latent in the constant and/or the error terms; for (3) 

both the Hicks (time) and Arrow (learning) components are explicit. Thus, 

whereas both (2) and (3) are quasi-endogenous, only (3) is a general case 

of (1) cind than (2) . Thus it provides additional explamations for factor 

savings or spending, because the growth of quasi-rents chsuiges with 

respect to exogenous time, as well as TFP. In this case the surface of the 

production fimction may respond to a change in technology even though 

inputs are held constant (Cf. Boskin and Lau, 1991), or inputs may vary 

without changing the production function surface (Sato and Ramachandran, 

1990). 

IxzAt=ao+6t+>i 

iiiAj=ao+6T+ji 

inAj=ao+6T+5 t+fi 

(1) 

( 2 )  

(3) 

(4.19.7) 
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4.2. Econometric Aggregate and Sectoral Hodels 

This part of the emalysis uses the generic models of the previous 

section and the variable notation given in Section 4.0 to specify 

econometric models. 

4.2.1. Aggregate Production 

Nationwide aggregate product is determined by leibor (L̂ ) , capital (Kc) 

and trade-induced total factor productivity = TFP = as, 

lny^=aQ-*-ailnL^*^lnK^*a'L^+^K^+b-z^+\iy^ (4.20) 

where the random distixrbance term is - NCO = mean, constant variance 

= â ) . From (4.16) the growth rate of (4.20) will be, 

(4.20.1) 

Besides capital and trade-related multifactor productivity consider 

also the skilled component of labor (Ĥ ) as a separate variable for obvious 

reasons. Then compare (1) output determination with aggregate labor, 

capital, and TFP, and (2) output determination with capital, TFP, and 

labor disaggregated into skilled (Hj) and unskilled {L\) leibor, where L'̂  

= Lt -

Let the observed structural shifts in Namibia's data after 1974 be 

associated with cheinging foreign mineral demand cind technological 

conditions (Roberts, 1985; 1987), energy price shocks, and economic 

sanctions on South Africa, which up lantil 1990 included Namibia. Assume 

that the shocks affected capital such that capital-labor ratios were 

lowered without changing the variance of the random error thereby 

%ote that if skills are actually defined by the job, e.g., mineworkers 
with job experience, then unskilled labor can become skilled with a minimum 
of training, and the difference between the two becomes blurred. Here all 
workers with formal or informal education, training, and experience are 
considered skilled for lack of a better term and finer data. 
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influencing both the slope eUid intercept of the production fimction. To 

capture such effects one would generally use a dummy variaible (D̂ ) set to 

zero before 1974 and one after 1974, and an interaction term between the 

dummy and the capital-labor ratio such that (4.20) can be 

written as, 

(4.20.2) 

By letting Lt be the numeraire, (4.20.2) is, 

(4.20,3) 

Because this approach increases collinearity, divide the sample into two 

subperiods (1968-1980 and 1981-1992)® so that (4.20) can be re-stated as: 

Inŷ  = a * aloLc * pinX̂  + Yln̂ c * * P'̂ c * y'̂ c + At (lyc .21) 

Setting the exponential term to zero, y is the conventional elasticity of 

ŷ  with respect to skilled labor (Ht) . Including the exponential term the 

variable elasticity of output with respect to skilled labor is = T + 

y'Hf If Vt >> or, 3Hc > 0 is more productive (desiradile) than L'̂  > 0. 

The size and significance of y depends on the other trans-parameters 

including y'. 

Two related measures of growth rates resulting from the aOaove may be 

distinguished as, 

y,= (a+o'l •)£,;+( P+P'iO (Yt 
(4.22 .1) 

Since Lj' + Hj, = L̂ , one Cein also state (4.22.1) above as, 

tradeoff here is loss of degrees of freedom. Thus, given a limited 
number of observations, it will be very difficult to deal with time-related 
statistical problems, e.g., serial correlation. 
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(4 . 22 . 2} 

The result of (4.22.2) must be similar to that of (4.20.1). Productivity 

rates follow the generic formulas developed above modified for Hf 

4.2.2. Primary Production 

Primary value-added (ŷ )̂ is produced by primary sector laUaor (L̂ c) , 

capital (Kit) , and technical change (t) . Some domestic secondary goods 

(structural steel, crushing plants, earth moving light equipment, metal 

construction materials, parts and components for vehicles), and tertiary 

services (repair cuid maintenance, financial and business, engineering, amd 

food services) enter primary resource production as intermediate inputs. 

For the lack of data at the sector level assume that most of the effects 

of these intermediate inputs are either counted in capital or included in 

the random error term (//yic) so that, 

Iny^^ = "Uic + + \iyit ^3) 

(oti+ffi-C') Lzc~ 

where - N(0, ff̂ ) is the primary sector random disturbance term. 

4.2.2.1. Mining and Quarrying Production 

Like other units mining and quarrying firms need workers (Lm) to 

operate. Labor expects firms to provide them with leuid (mines), raw 

materials, machinery, tools, training, and management, all collectively 

called capital stock (K̂ it)» to work with. Beyond technical change, the 

rcindom error term, - N(0, â ) capturing variations in production, may 

also be important to consider, i.e., 

A Solow-type rate of technical change follows from this as apparent from 
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the output growth equation below, that is, 

J'lit ~ * ̂ 11 .25) 

Labor productivity is obtained as illustrated before. Specification (4.25) 

may appear singularly uninteresting until one recognizes that in Namibia's 

case mining and quarrying is approximately the same thing as primary. 

Since the mechanics of these eind the remaining models are similar, 

only general regressions are stated, noting along the way those features 

which are or appear unique to them. 

4.2.2.2. Agriculture <uid Fishing Production 

Other primary value-added (yi2c) Ccin be stated similarly, observing 

that all inputs cind the error term {̂ lŷ 2c. - N(0, â ) are specific to that 

subsector, 

Vizc = (4 .26) 

As before the letter t represents exogenous technical change. 

4.2.3. Secondary Production 

To produce yĵ  the secondary sector combines and technical 

change. However, sectoral interdependence suggests that to make a pair of 

shoes, for example, animal skins and hides come from agriculture, and the 

hammer amd anvil are products of mining. The local blacksmith sources 

metal from mining. The shoe-maker, the blacksmith, aind the cattle farmer 

all depend on the physical and financial infrastructure of the tertiary-

sector. Here policies influence sectoral performance as pointed out by the 

World Bank (1992a) , Davis (1994) , and Wilsenach and Ligthelm (1993) in the 

specific cases of Namibia amd South Africa. For the lack of a cleam proxy 

for policy variables, assume that policy effects beyond trend in this as 

in other sectors, are reflected in the error term (ptyst ~ (0, â ) so that. 
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y2c = Fihc (4.27) 

4.2.3.1. Manufacturing Production 

In 1991, for example, the annual structure of the manufacturing 

value-added (y2it) in Namibia consisted of fish-based products (39.1%), 

processed food and beverages (30%), wood-processing (16.2%), metal 

products (12.7%), and chemicals, paper, printing and publishing (2%). 

Except for a small percentage of metal products (12.7%), 87.3% of 

manufacturing production is based on agriculture, fishing, euid forestry. 

Assume that a normally-distributed random error term (̂ ysie) captures 

unexplained variations in mainufacturing production expressed as, 

Yzic = (4.28) 

4.2.3.2 Other Secondary Sector Production 

The construction, water, and electricity value-added depends on Kjjc 

Ljjc technical change, and the random distxirbance term {fiy22t) / i-e-. 

3^221: = •f(^22c' (4.29) 

4.2.4. The Nontraded Service (Tertiary) Production 

Conceptually services are a function of all other sectors. For 

example, government receives its operating revenues from the traded 

private sectors mainly in the form of tax revenues, but also through other 

facilities such as equity-holding in private companies, and production-

sharing (see Gocht, et al., 1988). Because no data are readily availcdsle 

for these intermediate inputs, let tertiary output be determined only by 

Ljc Kjt, technical change, and the random error term - N(0, â ) : 

yjc = F(L3C, (4.30) 

The models discussed so far show that the output (productivity) 
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growth of each economic xmit depends on the growth of specific inputs, 

i.e., 

where superior sub/sectors are identified by their high and significeint 

marginal productivities and n) . Missing from (4.31), however, is an 

explicit statement about the importance of exports. This is made next. 

4.2.5. Output Growth and Export Growth Correlations 

Assume that trade is for Namibia eui important source of capital, 

technology, foreign exchange, cind the vent-for-surplus opportunities that 

trade accords. The association between output and export growth resulting 

from trade openness may be expressed as: 

where is the income elasticity of exports. At the national level the LHS 

of (4.31) measures two kinds of output growth rates: one based on K̂ , L̂ , 

and Tc, the other on K̂ , Lt,', Ĥ , and t̂ . The RHS of (4.32) can further be 

disaggregated as: 

where l and 2 are sectors, 11, 12, and 21 are siabsectors generating 

exports, Xdiit is diamond exports, x̂ nc is uranium exports, and Xont is other 

mineral exports. Eq. (4.33) is consistent with much of the extant 

literature which attempts to judge the merit of exports by noting the 

correlations between export growth and output growth. Namibia offers a 

simple example of this with few exceptions, one of which is that the 

yic=^i(InpuCSic) -{y/L)jc= yr^^Q.{inputSi^) (4.31) 

(4.32) 

'due -^oxxt' 

(4.33) 
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relationship between the growth of agriculture and the growth of diamond 

exports is not a direct one. Conveniently, there are also no exports from 

the tertiary sector, or from the construction, water and electricity 

subsector. Even so, all output-export growth associations are clearly not 

probative. 

4.3. Single Projection Scenarios 

A simple, forecast-cum-projection is attempted to suggest how the 

results of the analysis may be used. Only national aggregate, primary, cuid 

mining and quarrying products and productivities are forecast on the basis 

of the growth assumptions discussed in the next section and listed in 

Table 4.2. By the forecasting convention, 

yiN*r9''\^ (4.34.1) 

Then, 

v- (4.34.2) 

where N+j is some future date, y-tilde is the estimated future value of 

the dependent variable, amd y-hat is the estimated dependent variable, or 

the RHS of (4.34.2) . If Namibia is x-led, then y-tilde would also depend 

on the future value of exports, i.e., 

' ̂ bere time) (4.35) 

4.3.1. Forecasting Assumptions 

Assume that aggregate labor will increase at a rate of 1.8% per 

annum through the year 2000. Let the rate of growth of aggregate capital 

be equal to the ratio of gross domestic investment (lit) to gross domestic 

product or value-added (yic) , giving a capital formation rate of 5.5% per 

year or 16.5% by the year 2000. Skilled labor is forecast by government to 
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Table 4.2 
Assumed Labor (L) and Capital (K) Annual Growth Rates in Namibia to 2000 

Variable Annual 
Growth 
Rate % 

CO H
 

2.0 

Ku.I 5.5 

to
 

CO
 

2.6 

2.3 

1.8 

increase by about 1.4% from 1993 to 1997 and by 2.2% from 1998 to 2000. 

Here assume: (1) an average growth rate of 1.8% per year to 2000 

nationwide; cuid (2) that primary sector labor, and mining amd quarrying 

labor, will grow by 2.2% and 2.6% annually to the year 2000. Also let 

capital in the primary sector, and the mining and quarrying subsector, 

increase by 2.3% and 1.8% per year to 2000, respectively. The basis for 

expecting increases in both capital and labor is that three new companies 

are projected to join marine diamond mining, and one copper company plans 

to open its mine by mid 1997. The diamond firms will add to capital 

growth, while the copper firm is likely to employ many people {300 is the 

forecasted number). Because of the lack of information, let technical 

change and exports rise and nm with the passage of time (simple 

extrapolation). 

4.3.2. The Specific Forecasting Scheme 

The forecasting scheme has two distinct periods: the estimation 

period (1968-1992) and the forecast period (1993-2000). The estimation 

period has two parts: 1968-1980 and 1981-1992. The forecast period runs 

from 1993-2000. This simple schema is useful for a number of ajialytical 
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scenarios. First, since the first period (1968-1980) is a period of high 

growth in Namibia, the forecast based on it generates the best-case 

scenario. Second, the post-1980 period was marked by a relative stagnation 

or general decline such that it is a basis for the worst-case scenario. 

Third, the entire period (1968-1992) represents the base-case scenario. 

With 1968-1980 as a forecast basis, 1981-1992 is the ex post forecast smd 

1994-2000 the ex ante forecast. Based on 1981-1992, 1993 is ex post, 1994-

2000 ex cuite forecast, and 1968-1980 the backcast. 

4.4. Measurement Issues 

4.4.1. Data 

The quality of the available data is open to the incumbent 

aggregation problems and measurement errors common to developing 

countries. Also until independence Namibian and South African data were 

often combined so that Namibia-specific data can only be inferred, raising 

questions eibout the accuracy of the approximations. 

4.4.2. Data Sources 

The data employed for the estimations were drawn from a number of 

sources among them: (a) D.C. Krogh (1960), (b) G.M.E. Leister (1971), (c) 

UNIDO (1990) , cuid (d) World Beuik (1992a) . Useful background information 

also came from: various Economist Intelligence Unit's Country Profiles and 

Reports; IMF/International Financial Statistics Yearbooks; United Nations 

(UN), African Statistical Yearbooks; World Bank's World Development 

Reports, and Country Tables; and United States Bureau of Mines (U.S. BOM) 

Minerals Yearbooks. Additional sources were public-domain materials from 

the Ministries of Mines and Energy, Trade cind Industry, cuid Finance; the 

central BaiJc of Namibia; the Chamber of Mines of Namibia; and the UN 

Yearbook of International Trade' Statistics, cind National Accounts 

Statistics. In all these cases the guidelines set forth in the revised 

System of National Accounts (SNA, 1993) were followed in treating various 



Figure 4.3.1a: Per Capita Gross Products in Namibia, 1968-1992 
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varicUales. 

4.4.3. Product and Value Added Varizdbles 

The original data are in current market prices in South African 

Rands (R) or Namibia Dollars (N$) . Growth rates are calculated as (Inyic -

Inyic.j.) *100. 

4.4.3.1. Aggregate Product and Sub/Sectoral Value Added 

The output data required for this study include aggregate national 

output (ŷ  = GDP) : primary ŷ , secondary yjc tertiary yĵ  values-added; and 

subsectoral value-added: yî ,̂ Yx2<l- y2it/ Yiiz for mining euid quarrying, 

manufacturing, cuid other secondary, respectively. Following the System of 

National Accounts (SNA) definition, product (value-added) is unit price 

times quantity. It is assumed that the country, sectors, and siibsectors 

produce homogenous goods that are both divisible eind additive. Use of 

product and value-added meets that criterion since it incorporates 

production value, new additions to work-in-progress at cost, new additions 

to finished goods at producers' prices, and rent accruals from structures, 

machinery and equipment. 

Fig. 4.3.1a depicts real GDP and GNP per capita in 1980 Rands. It 

suggests significant resource outflows (GDP - GNP > 0) until 1990. As Fig. 

4.3. lb indicates, the gap between GDP cind GNP was widest during the period 

of high growth. Secondary sector value-added has been constant throughout, 

while primary value-added has risen up to 1979/80. Only tertiary "value-

added" has continued to expand to date. Whereas the secondary sector's 

share of GDP remains about 11%, that of the primary sector has fallen from 

50% in 1968 in cibout 30% in 1992 signifying structural change. With the 

exception of the observed decline between 1972-1980, tertiary sector 

output nearly doubled from 39% in 1968 to 55% or so in 1992. Manufacturing 

has remained consteint in the 5-8% range while mining is on a steady 

decline (see Fig. 4.3.1f-i). 
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Figure 4.3.3d Primcry Sector Lci3or Force in NonniUci, I96S-1992 
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4.4.3.2. Exports and Imports 

These include real total exports (x̂ ) and imports (m̂ ) of merchaindise 

and services as shown in the section on key variables, where Kac = m̂  -

is foreign capital inflow. The time trends of exports are shown in Fig. 

4.3.2 below. 

4.4.4. Input Variables 

4.4.4.1. Population and Labor (L) 

Namibia's aggregate ledsor force (L̂ ) is proxied by the population 

employed in the modern economy of which sectoral and subsectoral 

components were previously given and also described in Fig. 4.3.3. 

4.4.4.2. Skilled Labor (H^) 

The skilled labor force is total labor LESS unskilled labor. No such 

data are available for the sectors and subsectors. Nonetheless skilled 

labor is a relevant regressor (Cf. Lucas 1993; Barro, 1994; Benhabib and 

Spiegel, 1994; Gundluck, 1994; 1995; Romer, 1990; Schultz, 1961). Among 

the various ways to measure skilled labor, economists have employed the 

average wage rate ("reservation wage rate") versus the categories of 

labor, level of education or some formal measure of imputing skills (see 

Cox and Oaxaca, 1992; Oaxaca and Ransom, 1994; Leslie and Oaxaca, 1993) . 

In this study skilled IcQjor is the number of workers with higher education 

plus some percentage of the labor force that has seniority, assuming 

leaming-by-doing over time. That ntimber is increased by the immigration 

of "skilled" labor from regional areas with lower wages than Namibia, and 

diminished by opportunities for the repatriation of wages to Namibia by 

Namibian individuals working in higher wage South African industries. This 

is, albeit crude and imprecise, an index of the quality of Namibian 

workers and poses implications for growth which are worth investigating. 

4.4.4.3. Investment (I^e) emd Capital (K^^) 

The data for capital stock is not readily available for Namibia. 
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Table 4.3 
Learning Cumulatively to Progress from Trade, 19S8-1992 

Period Parameter T-ratio R' SEE 

1968-1992 -0.15832 -5.7433 0.9796 0.0016 

1968-1980 -0.005343 -1.5883 0.1126 0.0045 

1981-1992 -0.04554 -23.675 0.9807 0.0013 

However, given investment data series, gross sectoral fixed investment NET 

OF DEPRECIATION PROVISIONS AND FOREIGN BORROWING (1̂ ) is, 

(4.36) 

where u is some constaint proportion. Given (4.36) as portrayed in Fig. 

4.3.4, capital stock is gross fixed investment plus/minus changes in 

stocks (resources) minus wear and tear (depreciation) plus/minus foreign 

investments minus net foreign transfer payments (Fig. 4.3.4). Capital 

stock then becomes 

(4.37, 

In discrete time, 

V (4.38) 

But neither nor are known. To approximate let K̂ o = Kifi = Iio-

It follows that capital formation over time is, by ad hoc approximation, 

the ratio of investment to the national product or value added. The ideal 

capital series one would like to have is capital service, not the stock in 

existence. This requires either capital rental prices or other capacity 

utilization schemes. None of these are available for Namibia. So let 

capital stock be. 
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(4.3 9) 
1 0 

which can be approximated from available data. 

4.4.4.4. Total Factor Productivity (TFP) 

Following Harris (1991) let TFP = be a learning response-activity 

relation between trade cumulates and real GNP cumulates. This relation is 

not an arbitrary assignment of TFP to trade. Instead it honors the role of 

imported intermediate inputs in growth at the national level (Caves and 

Jones, 1985; Grossmcui and HelpmeUi, 1991) . The rationale is that for small 

developing economies TFP is a learned and cumulative experience occurring 

through domestic economic activity (GNP) and its responses to changes in 

imported intermediate inputs (Z„c)' from developed countries. Such an index 

of TFP can be modeled from the cumulates (see Fig. 4.3.5). 

Let cumulative experience be y\ = Eŷ , and cumulative response be 

Z'„c = EZot. If so, cumulative productivity TFP'̂  = T\ = Z'JY\ = Aŷ '*, where 

(f) = In (0)/In (2), 6 = 2* is the learning rate, and 1 - 6 is the rate of 

progress. Because Z'̂  = Aŷ '̂ y'̂  = Aŷ '* * = A(<#i + Dyc'Vt/ TFP̂  = 

Zmc/Yc = •'•f it follows that = A(0 +l)yt'*. Letting i = A(0 + 1), 

(4.19.4.1) above obtains. The results leading to the derivation of are 

presented in Table 4.3. For the full-sample and post-1980 cases, the 

relevant coefficients are all significant at the 5% level cind up to 98% of 

the variations in cumulative responses are due to the cumulative activity, 

full- and post-1980. Pre-1980 the R' is very low. Consequently, TFP has 

been constant at aOaout 13% and 2.5% for the full- and pre-1980 periods 

respectively. Only post-1980 has TFP risen but at a very slow rate (Fig. 

4.3.5e) . The implication is significant learning, but little progress. The 

®Note that K„|. = m̂ -Xt > 0. For Namibia < 0. If of m̂  is consumed, 
then = Z« + C„ =» = (Z„ + C.J - x̂  ® - C.̂  + x̂ . 
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rates of learning from trade (89%) and progress because of trade have both 

been constant: (a) 11% over the entire (1968-1992), 0.37% for the first 

(1968-1980), and 3.1% for the second (1981-1992) period. The implication 

is longer catch-up gap. All learning is devoted to catching up and little 

contributes to endogenous knowlegde production, innovation, or imitation. 

Still in the long-run intermediate input imports affect the level of 

technology. For instance, inputs imported at low cost allow the production 

function to shift outward even though such ein effect may only be 

transitory and static rather than dynamic (see Rashid, 1995, Romer, 1990, 

Grossman and Helpman, 1991) . 

4.5. Data Generating and Treatment Processes 

4.5.1. Deflators 

The national product and value added are deflated using the Consumer 

price index (CPI) which is the only deflator available for Namibia on a 

consistent basis for the whole period. Little information is availcible to 

construct alternative indexes. The available CPI is lacking in many 

respects. First, it is too broad in its coverage. Second, it is not clear 

how it is derived. Pre-1990 consumer information was collected eind 

processed by the Statistics Service in South Africa. Neither the weighting 

system, nor the weights for deriving it are known. Since 1990 the Namibian 

Central Statistics Office processes the data, but the new CPI covers only 

the capital city (Stone, 1992). The food component published occasionally 

is also dominated by urban consumption preferences cuid tastes and does not 

depart from the total CPI. For the same reasons exports and imports are 

deflated with corresponding export eind import unit value indices. Despite 

their obvious weaknesses those indices offer one advcuitage. They reflect 

the heterogeneity of the goods produced, consumed, exported, and imported, 

and that these goods depend on domestic as well as foreign factors. No 

deflator applicaible explicitly to imports of capital equipment, and no 
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Figure 4.3.5e: Estimcted T rcde-induced T otd Factor Productivity 
in Ncm'bic; 1968-1992 
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explicit information on shares of expenditure going to factors, is 

available on a consistent basis. 

4.5.2. Deflation 

The SNA recommends exact superlative indices or chained combinations 

thereof for "double deflation", such as the Fisher Ideal Index for gross 

products, the Tomqvist trsmslog of volume changes for productivity 

measurements, or the Divisia Index for translog productivities when 

capital vintages and prices are given. Although such indices are flexible, 

they require the assumption of homogenous cuid symmetrical functions. 

Trans-fvinctions are neither. The Paasche and Laspeyres simpler indices 

require that prices and quantities of more than one good be given. At this 

level of aggregation only values, not prices and quauitities, are known. 

A "single deflation method" is used by which current values are 

deflated with Namibia's reported price indices: CPI, export price index, 

and import price index. This approach is related to the Laspeyres method 

except for no double deflating, i.e., there are no separate reference eind 

base period considerations. In this case "constcint" must be understood to 

mean "real" - nominal value less inflation. The disadvcintage of this 

method leads to the advantage that permits products to vary with foreign 

factors, e.g., exchange rates and financial flows. Figure 4.4.1 presents 

US$-N$ (Rcind) market exchange rates. Prior to 1981 the tJS$ value favored 

Namibian exports. The opposite is true post-1980. Price indices given in 

Figure 4.4.2 reveal high inflation observed in the 1970's world-wide. 

During the 1980s inflation in Namibia was exponential except for the 

export price index in later years. But these are influenced up or down by 

the South African CPI, a reflection of the long integration of the two 

economies, which also casts doubt cibout the accuracy as well as 

independence of Namibian data from that of South Africa. 
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model estimations and tests 

5.0. BacJcgroimd 

The single-equation stepwise ordinary least squares is used. This 

estimator, even when biased, often produces minimum variances, aind robust 

and predictive parameter estimates among alternative estimators. To 

correct for serial correlation the Cochrane-Orcutt "back cind forth search" 

technique is used, although gains from correcting for serial correlation 

in small samples may be biased estimators while OLS is not. Correction for 

heteroskedasticity of any unknown form is by White's (1980) 

heteroskedastic-consistent covariance matrix estimation̂ . 

Significance tests of individual parameters are by t-ratios, and by 

the F-test for joint hypotheses. The random error term is assumed to be 

normally-distributed with 0-mean [E{fi) = 0) and constaint variance (E(/î ) 

= 0, i.e., /I - N(0, ĉ ) . Its normality is tested by the normal-t for known 

distribution (Shapiro-Wilks statistic), or by the Wald (W) statistic for 

unknown small-samples, asymptotically distributed as x̂ - Its cibnormality 

is tested by the Jarques-Bera's likelihood ratio (LR) test, distributed as 

X2 with degrees of freedom as needed (see Greene, 1990, Ch.ll, pp.353-

534) . A number of P-values are also given. The sample-size (N) is 25 

observations for the full (1968-1992), 13 for the first (1968-1980), and 

12 for the second (1981-1992) estimation periods. The statistical 

significance is the usual 5% level, and the regression goodness-of-fit 

measure is always the adjusted R'. 

 ̂ It is often assumed that multicollinearity is a "much ado about nothing" 
problem (see Gujarati, 1988, Ch. 10); so it is dealt with here only to the extent 
possible using L as a numeraire. For a variety of (auto)correlation correction 
methods, including the Cochrane-Orcutt and Hildreth-Lu procedures, see Davidson emd 
MacKinnon, 1993, Ch. 10, pp.329-337. Regarding nonhomoscedastic variances refer to 
Davidson and MacKinnon (op. cit) Ch. 17, pp.607-614, and Judge, et. al, 1985, Ch. 
11. 
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5.1. Regression Estimations 

First, the models are estimated as trans-fimctions in which the logs 

of capital (InKt) and labor {InL̂ ) are forced to enter. These constrained 

(single-equation) stepwise regressions (CSSR) guarantee Cobb-Douglas final 

outcomes if all other variaibles fail to enter. Trans-variables are stepped 

in if their probability levels equal or exceed 0.05. Second, output growth 

rates are calculated from CSSR estimates. Third, the association of output 

growth rates with export growth rates is made heuristically. At the 

national level output is considered (1) a fimction of aggregate capital, 

labor, and TFP, cind (2) a fimction of capital, skilled labor (Ht) , 

unskilled leibor (L'̂ ) , and TFP. Finally, unconstrained (single-equation) 

stepwise regressions (USSR) by which all variables enter and exit freely 

are attempted. Selection is made between USSR euid CSSR results on the 

basis of the technical properties of the estimated parameters, and a 

number of well-known specification tests. 

5.1.1. Constrained Stepwise Regressions (CSSR) 

Estimation of national output as a function of aggregate capital, 

labor, and quasi-fixed total factor productivity ItJ finds all trcuis-

variables nonsignificant giving an ultimate Cobb-Douglas production 

fimction with decreasing returns to scale (of + /3 < 1) , regressive TPP̂  (6 

< 0), and constant output-input elasticities. Given normally-distributed 

estimated residuals, retrograde TFP would suggest that the share of 

imported intermediate inputs relative to the national GNP has declined 

over time. Generally parameters and regressions are significant. The 

explanatory strength (adjusted R̂ ) and predictive power (/â /mean dependent 

T̂he term "regressive technical change" is due to Robert G. Chambers, 
Applied Production Analysis: A Dual Approach, Cambridge: Cambridge University 
Press, 1988. 
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Table 5.1.1a 
Hamibia's Output: Regression Results, 1968-1992 

al. Aggregate Output Depends on Aggregate Capital, LcUsor, and TFP 

Dependent 
Variable 

Independent 
Variable 

Parameter 
Symbol 

Parameter 
Size 

Standard 
Error 

P-Value T-ratio 
df = 21 

Inyt Constant a 9.8342 10.927 0 .9001 

InLj a 0.3051 0.1368 0.0437 2.2299 

InK. P 0.1926 0.0621 0.0000 3.1001 

Tt 6 -0.6477 0.9127 0.4857 -7.0970 

F|3. = 49.122; Adj .R' = 0.8575; Varicince (SEE") = 0.0057; SEB/mean Inyt « 0.0104; DW « 
1.147*6 (p= 0.425); Normality by (i) Wald-t: x' = 3.7220 (4 df) , (ii) Jarques-Bera LR: x' " 
0.0437 (2 df) . 

a2. Aggregate Output Depends on Aggregate Capital, Disaggregate Labor, and TFP 

Dependent 
Variable 

Independent 
Variable 

Parcuneter 
Symbol 

Parameter 
Size 

Standard 
Error 

P-Value T-ratio 
df = 19 

Iny, Constant a -37.082 18.931 -1.9588 

lnL% a 0.3585 0.119 0.0135 3.0126 

InH, y -0.1022 0.038 0.1225 -2.7058 

InK, B 0.66805 0.194 0.0000 3.5097 

K, 0- -0.00009 0.00004 0.0331 -2.22977 

U 5 2.8358 1.4533 0.9841 1.9514 

fi5. U.MI = 43.137; Adj .R' = 0.8977; Variance (SEE') = 0.0041; SEE/mean Inyj = 0.0088; DW = 
1.7422 (p= 0.0904); Normality by (i) Wald-t: X' = 4.7030 (2 df) , (ii) Jargues-Bera LR: X' 
= 0.5.443 (2 df) . 
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Table 5.1.1b 
Namibia's Sectoral Output Stepwise Regression Results, 1958-1992 

bl.Primary Sector OucpuC Results 

Dependent 
Varieible 

Independent 
Varieible 

Parameter 
Symbol 

Parameter 
Size 

Standard 
Error 

P-Value T-ratio df= 
21 

Iny.t Constcuit a, 5.9210 0.3357 17.6400 

InLit -0.05460 0.0121 0.0720 -1.6805 

InK,. 0, 0.0045 0.00004 0.7110 0.3749 

t 6. 0.0017 0.3357 0.0000 40.1460 

F(3,21, 24) = 686.S79; Adj. K' = 0.9885; Variance (SEE') = 0.00057; SEE/ mean y^^ = 0.0038; 
DW = 1.2256 (p = 0.3726); Normality of residuals by Wald x' = 2.5696 (4 df) , by Jarques-Bera 
LR x' = 1.2098 (2 df) . 

b2. Secondary Sector output Results 

Dependent 
Variable 

Independent 
Variable 

Parameter 
Symbol 

Parameter 
Size 

Stcuidard 
Error 

P-Value T-ratio d£= 
20 

Iny,, Constcint 3.5280 0.1949 18.096 

lnL}t -0.1250 0.0261 0.7682 -4.7846 

InKje /S. 0.2974 0.0336 0.9454 8.8615 

K,. /5' -0.0004 0.0004 0.0000 18.054 

t 5. -0.0066 0.00004 0.0000 -10.948 

F(4,20, 24) = 839.408; Adj. R' = 0.9929; Variance (SEE') = 0.00009; SEE/ mean y„ » 0.0020; 
DW = 1.1092 <p = 0.4253); Normality of residuals by Wald x' = 6.686 (3 df), by Jarques-Bera 
LR x' = 1.1109 (2 df) . 

b3. Tertiary Sector Output Results 

Dependent 
Varieible 

Independent 
Variable 

Parameter 
Symbol 

Parameter 
Size 

Standard 
Error 

P-Value T-ratio df« 
19 

lny« Constant aj 4.0511 0.2652 15.274 

lnl,„ Ofj 0.0727 0.0303 0.0202 2.3958 

InK,, 0.0753 0.0233 0.8788 3.2314 

W a', -0.000001 0.000000 
3 

0.0050 -2.3750 

e-. -0.00051 0.00003 0.0000 -6.7757 

t 0.00181 0.00011 0.0000 17.171 

F(5,19, 24) = 1389.993; Adj. R' = 0.9966; Variance (SEE') = 0.00016; SEE/ mean y„ = 
0.00196; DW = i.067S(p = 0.4350); Normality of residuals by Wald x' = 4.1586(2 df), by 
Jarques-Bera LR x' = 1.1812 (2). 
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variable) are high. A correlation coefficient (p > 0) and its Durbin-

Watson statistic (DW) suggest positive serial correlation. The model 

strength is unchanged when labor is divided into skilled and unskilled 

labor (Table 5.1.1a2). Serial correlation is negligible but: (a) multiple 

correlation is high (R̂ ) , (b) the partial coefficient of skilled labor is 

negative (y < 0) ; and (c) both the capital elasticity and function 

scale (e) are varicible. Fig. S.l.lal presents actual cuid estimated GDP. 

Fig.5.1.1a2 shows the growth rates. 

Fig. 5.1.1b exhibits estimated and actual primary (yic), secondary 

(yjc) , and tertiary (yjt) values-added. Siimmary statistics such as F, R', 

and SEE are all good. The primary sector exhibits a positive rate of 

disembodied technical change, and constant output elasticities. For the 

mining and quarrying subsector, only technical change is significant, and 

labor and capital are both negative (Table 5.1.1c). Labor inputs are 

insignificcuit, cuid capital is negatively and significcuitly associated with 

agriculture and fishing output. Diminishing returns to scale characterize 

the primairy sector and its sub-sectors. 

Capital, labor, and technical change strongly determine secondary 

and manufacturing outputs. However, although significant, labor inputs 

lowered the level of output in both cases. On average, technical change 

explained 1.8% of the observed variations in the mcinufacturing product 

(ŷ it) / and -0.6% in the secondary sector value-added with varicdjle e eind 

f. The construction, water, and electricity, and tertiary products are 

transcendental in form cind their parameters are significantly different 

from zero. 

5.1.2. tTnconstrained Stepwise Regressions (USSR) 

The USSR results are not very different from the CSSR. As Table 5.1.2 

shows, when not disaggregated, the national product depends only on InK̂  

and exp{Lt,) . Disaggregating labor makes tramscendental unskilled labor. 
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Table 5.1.1c 
Nzuttibia's Subsectoral Output Stepwise Regression Results 

Dependent 
Variable 

Independent 
Variable 

Parcuneter 
Symbol 

Parameter 
Size 

Standard 
Error 

P-Value T-ratio df=19 

lny„. Constant 5.3509 0.6824 7.8415 

InLixc Oil -0.0280 0.0619 0.3333 -0.4S32 

lnK„, -0.0127 0.0204 0.6667 -0.6193 

t Six 0.0023 0.000086 0.0000 26.218 

c2. Agricultvire cmd Fishing Subaector Output Reaiilta 

Dependent 
Variable 

Independent 
Variable 

Parameter 
Symbol 

Parameter 
Size 

Stetndard 
Error 

P-Valuae T-ratio df=20 

lny„. Constant ai3 4 .3742 0.5791 7.S529 

Inlij^c ai2 0.0204 0.0602 0.7382 0.3387 

lnK„, Pr2 -0.1217 0.0364 0.0001 -3 .3432 

t 6i. 0.0069 0.0003 0.0000 20.7310 

(p=0.11447) ; Wald-t = 14.7291 (4df) ; LR = 51.3332(2df) 

c3• Manufacturing Output Results 

Dependent 
VaricU;>le 

Independent 
Varicible 

Parameter 
Symbol 

Parameter 
Size 

Standard 
Error 

P-Value T-ratio d£s20 

Inyjit Constant 1.6283 0.6585 2.4725 

lnL,„ 0(21 -0.1115 0.0561 0.6056 -1.9889 

lnK,„ ,̂1 0.5909 0.1432 0.0000 4,1256 

-0.0054 0.00087 0.0000 -6.1488 

t 6,1 0.0X83 0.00069 0.0000 26.038 

0.0062; DW 
(p=0'.'S093Sl ; normality of residual x' = 5.9922 (3df) or LR x' = 0.7887 (2df) , 

c4. Construction, Water, cmd Electricity Output Results 

0.9153 

Dependent 
Variable 

Independent 
Variable 

Parameter 
Symbol 

Parameter 
Size 

Standard 
Error 

P-Value T-ratio 
df=19 

Inyjjt Constant -1.7323 0.7497 -2.3107 

lnli33( 0.3948 0.13313 0.1389 2.9655 

lnK„. 0.3083 0.09743 0.0060 3.1642 

P'22 -0.00003 0.000013 0.0000 -2.0788 

Of'22 -0.00076 0.000202 0.0228 -3.7584 

t 62= 0.01277 0.00098 0.0000 12.993 

(p=0.8790); normality of residual x' = 12.2043 (2df) or LR x' = 2 
= 0.0053; DH 
2679 (2df) . 

= 0.3375 
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Table 5.1.2 
Comparative Summary o£ Stepwise General Models 

I. Constrained Forms (CSSR) II. Unconstrained Forms (USSR) 

la. lnyi=f(lnL,, InK,, t| 

y, = AL.-K.Pe"' 

Iny, = f(lnK,, Lt) 

y, = AK,''e"'" 

lb. lny, = f(lnL\ InH,, lnK,,t) 

y, = 

lny, = f(lnK,, L',) 

y, = AKiPe""-"' 

2. lny,,= f (InL,,. InK,,. 11 

yu = AiLL'-KiJle"" 

lny,i=f (tl 

- A yll - /\,e 

3. lnyj, = f (InLj,, InKj,, K„,t) 

Vj. = 

lny„ = £(lnL„, InKj,, K„,t) 

y» = A,L,."'K„'"e'""'-" 

4 . lny„= f (lnL„, lnK„, L,,, Ku, 11 

y,, = A,Lu"'Ku'"e"''"'''""°" 

lny„=£(lnK„,K„.t) 

y„ = A,K„'"e""l''-" 

5. lny,,. = £ |lnL,n, InK,,,, t) 

y.u = AMLî -llKiuPlle-"' 

lny,,,=£ (t) 

y... = A„e°'" 

6- lny,ii=f (InLiji, InKm, t) 

yin = A.jL.̂ -UK.̂ Piae"'" 

lnyni=f (t) 

yij. = A.je-"' 

7. lny2it = f (InL̂ K, InK̂ it f K}|t f t) 

. .  - A T  U 2 I | ^  0 2 1 ^ 0 3 ) ' K a i l ' O ^ U  yjit - 2̂11 e 

Inyjit =f(lnK„i, K,„, t) 

w  - A T  f i a i ^ p a r K J i t t a a u  Yau - '̂ aî au âu ® 

8. Iriyaji-f (InLjjt, IriKjjj, 

ya2i - ® 

f , InKjji, Lĵ i, Kjji, t) 
- A T  M  ^ n a a - u a i w i a a - K a a i t a a j t  Yaat - ̂ 22̂ 221 2̂2t 32̂  
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exp(L\), cind InK̂  significant factor. Except for the secondary sector and 

siibsectors, the outputs of the other sectors, and subsectors are fxanctions 

of technical change alone. Yet the impacts of technical change on output 

are very low. In addition the R̂ 's are higher for the USSR models thsm for 

the CSSR models, but many coefficients of the former have very small 

standard errors which raise the probability of a Type II error. These 

results provide the qualitative argument against USSR modelŝ  although at 

the sub/sectoral levels CSSR P-values seem to support USSR. A quantitative 

reason for discarding USSR models can be found in well-known model 

selection criteria* which indicate the CSSR models to be preferable to the 

USSR models in this specific application. Hence, from here on this 

analysis presents only CSSR results. 

5.1.3. Extended CSSR Parameters 

The next teibles present estimated elasticities (f) f function 

coefficients (e) , and elasticities of siibstitution (rj) . When production is 

assumed to depend upon aggregate capital, labor, amd TFP, the constant 

output elasticities are 0.31 with respect to labor and 0.19 with respect 

to capital giving diminishing returns to production scale, e = 0.5 < 1®. 

However, from Table 5.2.1a, with laJaor disaggregated between skilled (He) 

and unskilled (L%) , output elasticity with respect to leibor is low cind 

N̂ote here that if the study purpose was forecasting alone, USSR models 
would be preferable on grounds of high R̂ , even though other problems would 
require solving as well since high R̂ 's alone do not guarauitee superior 
forecasting ability. 

T̂hese criteria discussed in the original literature are reviewed by 
Judge, et. al., (1985, p.242), and Ramanathan (1989, pp.lS6-167). 

D̂iminishing returns to scale are interpreted here as gross 
inefficiencies since it is not clear whether such inefficiencies are 
technical (productive) or allocative (distributive). 
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Table 5.2.1a 
Some Aggregate Parameters for Namibia, 1969-1992^ 

Year OuCput 
Elasticity, 
Labor 

Output 
Elasticity, 
Capital 

Scale Elasticity 
€ 

Substitution 
Elasticity, r; 

1969 0.26 0.53 0.79 0.0183 

1970 0.26 0.51 0.76 0.0176 

1971 0.26 0.47 0.70 0.0168 

1972 0.26 0.45 0.67 0.0163 

1973 0.26 0.42 0.63 0.0158 

1974 0.26 0.37 0.57 0.0152 

1975 0.26 0.31 0.51 0.0146 

1976 0.26 0.25 0.46 0.0141 

1977 0 .26 0.21 0.42 0.0137 

1978 0.26 0.16 0.38 0.0134 

1979 0.26 0.12 0.33 0.0132 

1980 0.26 0.07 0.29 0.0130 

1981 0.26 0.03 0.26 0.0128 

1982 0 .26 0 .01 0.24 0.0126 

1983 0.26 -0.02 0.22 0.0126 

1984 0.26 -0.04 0.20 0.0125 

1985 0.26 -0.06 0.18 0.0124 

1986 0.26 -0.07 0.16 0.0123 

1987 0.26 -0.10 0.16 0.0123 

1988 0.26 -0.13 0.13 0 .0122 

1989 0.26 -0.16 0.10 0.0121 

1990 0.26 -0.18 0.07 0.0120 

1991 0.26 -0.20 0.06 0.0120 

1992 0 .26 -0.22 0.04 0.0120 

®The Cobb-Douglas output elasticities of capital (0.19) eind labor 
(0.31) are constant, and of substitution always unity (1) irrespective of 
scale. The output elasticity with respect to skilled labor is -0.10, with 
respect to unskilled labor is 0.2S- (-0.10) = 0.36. 
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constant. The elasticity of capital is variable and falling from 0.53 in 

19S9 to -0.22 in 1992. The returns to scale are 0.79 for 1969, 0.42 for 

1977, and declining. Constant returns to scale are observed in Namibia 

from 1968 to 1977/78, followed by diminishing returns thereafter. 

Therefore, during the early years the elasticities of substitution (j?) are 

low, but positive and falling. While labor elasticity is constant, capital 

elasticity has been negative since 1983. The implication is that for 77 > 

0 capital and labor are gross complements, for 17 < 0 they are stibstitutes. 

A low 77 implies that factor substitution rates are low. A falling 17 

indicates declining capital-Icdaor ratios. Given that implication, 

diminishing returns to scale then persist over a long period of time 

because TFP is too "regressive" to offset diminishing capital-labor 

ratios. 

Similar results characterize the primary sector. Output elasticities 

are negative for labor (-0.055), although positive (0.005) for capital, 

giving a negative scale (-0.05) . For mining and quarrying, capital 

(0.1945) and labor (-0.3995) are weak gross substitutes for which the 

function coefficient is -0.205. In agriculture and fishing labor is 

positive (0.0204) and capital (-0.122) is negative. Primary mining and 

agriculture substitution rates are consteint. The implication seems to be 

that Namibia does better with capital in mining eind quarrying and with 

labor in agriculture and fishing. In Tcdsle 5.2.1bl the secondary sector 

elasticity with respect to labor is a negative constant; that of capital 

is positive from 1969 until 1974 when it reversed signs. Capital and labor 

in the manufacturing subsector are both negative except for 1969 cUid 1970 

in the case of capital as Table 5.2.1cl shows. The construction, water, 

and electricity subsector (Table 5.2.1c2) and the tertiary sector (Tsible 
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Table 5.2.1bl 
Secondary Sector Parameters in Namibia, 19S9-1992 

Year 
Output 
Elasticity, 
Lcibor fu 

Output 
Elasticity, 
Capital 

Scale 
Elasticity, e, 

Substitution 
Elasticity, i/i 

1969 -0.125 0.152 0.043 -0.309 

1970 -0.125 0.135 0.026 -0.337 

1971 -0.125 0.101 0.010 -0.310 

1972 -0.125 0.066 -0.024 -0.291 

1973 -0.125 0.039 -0.059 -0.274 

1974 -0.125 0.014 -0.086 -0.249 

1975 -0.125 -0.023 -0.111 -0.225 

1976 -0.125 -0.071 -0.148 -0.215 

1977 -0.125 -0.107 -0.196 -0.201 

1978 -0.125 -0.126 -0.232 -0.167 

1979 -0.125 -0.143 -0.268 -0.162 

1980 -0.125 -0.162 -0.268 -0.156 

1981 -0.125 -0.188 -0.287 -0.152 

1982 -0.125 -0 .206 -0.313 -0.148 

1983 -0.125 -0.218 -0.331 -0.146 

1984 -0.125 -0.225 -0.343 -0.144 

1985 -0.125 -0.231 -0.350 -0.142 

1986 -0.125 -0.236 -0.356 -0.139 

1987 -0.125 -0.241 -0.371 -0.136 

1988 -0.125 -0.246 -0.371 -0.131 

1989 -0.125 -0.252 -0.377 -0.126 

1990 -0.125 -0.261 -0.386 -0.122 

1991 -0.125 -0.68 -0.393 -0.120 

1992 -0.125 -0.275 -0.400 -0.118 
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Table 5.2.1b2 
Tertiary Sector Parameters in Kamibia, 1969-1992 

Year 
Output 
Elasticity, 
Labor fu 

Output 
Elasticity, 
Capital (a 

Scale 
Elasticity, e, 

Substitution 
Elasticity, tj. 

1969 0.038 0.087 0.123 0.99 

1970 0.011 0.078 0.089 0.99 

1971 0.029 0.066 0.095 0.99 

1972 0.033 0.055 0.088 1.00 

1973 0.036 0.045 0.080 1.00 

1974 0.035 0.034 0.064 1.00 

1975 0.022 0.021 0.044 1.00 

1976 0 .028 0.049 0.033 1.00 

1977 0.034 -0.019 0.022 1.00 

1978 -0.027 -0.029 -0.055 1.00 

1979 -0.040 -0.043 -0.083 1.00 

1980 -0.034 -0.058 -0.092 1.00 

1981 0.012 -0.074 -0.062 1.00 

1982 0.017 -0.088 -0.071 1.00 

1983 0.020 -0.097 -0.078 1.00 

1984 0 .003 -0.106 -0.106 1.00 

1985 0.003 -0.115 -0.112 1.00 

1986 -0.019 -0.123 -0.143 1.00 

1987 -0 .034 -0.131 -0.166 1.00 

1988 -0.050 -0.140 -0.190 1.00 

1989 -0.052 -0.149 -0.201 1.00 

1990 -0.066 -0.158 -0.224 1.00 

1991 -0.067 -0.165 -0.232 1.00 

1992 -0.070 -0.172 -0.242 1.00 
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Table 5.2.Id 
Manufacturing Parameters in Namibia, 1969-1992 

Year 
Output 
Elasticity, 
Lcibor fui 

Output 
Elasticity, 
Capital fo. 

Scale 
Elasticity, e,i 

Substitution, 
Elasticity, i)i. 

1969 -0.112 0.0096 -0.1019 -0.9893 

1970 -0.112 0.0440 -0.1552 -0.9664 

1971 -0.115 -0.0939 -0 .2054 -0.9388 

1972 -0.115 -0.1419 -0.2534 -0.8929 

1973 -0.115 -0.1857 -0.2972 -0.9115 

1974 -0.115 -0.2261 -0.3376 -0.8775 

1975 -0.115 -0.2656 -0.3771 -0.8645 

1976 -0.115 -0.3191 -0.4305 -0.8389 

1977 -0.115 -0.3731 -0.4846 -0.8179 

1978 -0.115 -0.4284 -0.5398 -0.7286 

1979 -0.115 -0.4820 -0.935 -0.7189 

1980 -0.115 -0.5674 -0.6789 -0.7013 

1981 -0.115 -0.6752 -0.7867 -0.6740 

1982 -0.115 -0.7095 -0.8210 -0.6644 

1983 -0.115 -0.7453 -0.8S68 -0.6482 

1984 -0.115 -0.7784 -0.8899 -0.6329 

1985 -0.115 -0.8064 -0.9179 -0.6191 

1986 -0.115 -0.8298 -0.9413 -0.6064 

1987 -0.115 -0.8499 -0.9614 -0.5945 

1988 -0.115 -0.8683 -0.9798 -0.623S 

1989 -0.115 -0.8972 -1.0086 -0.6136 

1990 -0.115 -0.9242 -1.0357 -0.6049 

1991 -0.115 -0.9464 -1.0579 -0.6008 

1992 -0.115 -0.9696 -1.0810 -0.5965 
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Tedile 5.2.1c2 
Construction, Water, imd Electricity Parzuneters In Namibia, 

1969-1992 

Output 
Elasticity, 
Labor fu. 

Output 
Elasticity, 
Capital fioj 

Scale 
Elasticity, e. 

Substitution 
Elasticity, 

0.2709 0.1594 0.2745 0.99999 

0.0725 0.1378 0.0544 0.99999 

0.0712 0.0855 0 . 0 0 0 8  0.99999 

0.0633 0.0296 -0.0631 0.99999 

0.0619 -0.0115 -0.1055 0.99999 

0.0607 -0 .0S06  -0.1458 0.99999 

0.0589 -0.1101 -0.2071 0.99399 

-0.1510 -0.1877 -0.3587 0.99999 

-0.2257 -0.2435 -0.4219 0.99999 

-0.0036 -0.2689 -0.4282 0.99999 

-0.0201 -0.2905 -0.4665 0.99999 

-0.0366 -0.3122 -0.5047 0.99999 

-0.0633 -0.3444 -0.5636 0.99999 

-0.0761 -0.3712 -0.6032 0.99999 

-0.0978 -0.3874 -0.6411 0.99999 

-0.1191 -0.3952 -0.6702 0.99999 

-0.1402 -0.4013 -0.6974 0.99999 

-0.1540 -0.4076 -0.7175 0.99999 

-0.1635 

-0.1204 

-0.1238 

-0.1308 

-0.1335 

-0.1362 

-0.4127 

-0.4193 

-0.4270 

-0.4379 

-0.4478 

-0.4560 

-0.7321 

-0.6956 

-0.7067 

-0.7245 

-0.7372 

-0.7481 

0.99999 

0.99999 

0.99999 

0.99999 

0.99999 

0.99999 
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5.2.1b3) exhibit constant returns' even though the latter is 

trcinscendental. In all these cases the high and the absence of both TFP 

eUid trend (technical change) simply imply erratic eind unsystematic growth. 

These correlation and other statistical problems regarding signs, their 

significance and stability are understandable. Removing variables does not 

improve significance. Instead it leads to the loss of explanatory power. 

The absence of a significant trend suggests that the rents arising in the 

beginning of the decade disappear post-1980. This phenomenon is explained 

by the fact that the mineral sector initially does better than others. As 

it grew only the construction, water and electricity sxibsector followed. 

Agriculture initially rose but quickly fell. There is no sign that the 

secondary and tertiary sector came along in a significant way. Post-1980 

the mineral sector diminished and all other sectors declined as well, 

except agriculture. The importance alleged for the manufacturing sector 

simply was not there! This is not because there were no exports; on 

average there was vent-for-surplus, but none of the corresponding growth 

patterns or trade-induced TFP touted by x-led growth theorists. Instead, 

the Namibian economy has suffered from widespread technical inefficiencies 

characteristic of operating in Stage III of the production function in 

which substitution is limited by the fixed or nearly fixed K/L ratios 

(Leontieff effect). 

The negative signs for elasticities may indicate three things: (i) 

that the functional form is inappropriate, (ii) that the data suffer from 

problems such as multicollinearity, or (iii) that production is 

inefficient. That multicollinearity exists is apparent from the high 

correlation between a variable and the log of the varieible. The usual 

'This result is characteristic of dualistic economies, and development 
theorists have referred to it as "technological dualism". See Icui M. D. 
Little, Economic Development: Theory, Policy, and International Relations, 
New York: Basic Books, Inc., Publishers, 1982, Chapters 6 and 9. 
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remedies include moving from the output space into sinalyses of input 

productivities. With respect to serial correlation note that when the 

number of variables and data points are few, use of the Cochrane-Orcutt 

procedure to correct for serial correlation will not be effective and the 

estimates will be biased. The problem arises when the true p is not known, 

and one depends on the estimated p, which though consistent, is biased. To 

correct with this estimated p rather thcin the true tonknown p yields 

estimates that are also biased. 

With respect to the functional forms questions arise about the 

extent to which the appearcince of fixed coefficients is due to rigidities 

in the way the labor force works, and cibout whether or not the true 

functions describing Namibia's production are political functions rather 

than feasible economic and/or engineering functions. If they are political 

functions, just leaving the small-sample estimates may be preferable since 

at least they are unbiased, and the solution is a larger sample. However, 

before that decision is made a productivity approach is first attempted. 

5.2. Full-Period Labor Productivity 

For the reasons stated in Chapter 4 the examination here shifts to 

labor productivity as an alternative measure of economic growth, first 

over the whole period, and later over the two subperiods. The adveintages 

of the single factor intensive form in laibor-intensive activities are 

well-documented®. For example, in the case where the productivity approach 

does not eliminate multicollinearity the average labor product is related 

to the capital-labor ratio and little variance in the ratio is observed. 

This reveals that the data problem may be more severe than both 

multicollinearity and heteroskedasticity. It also raises important 

®The phrase "intensive form" in reference to productivity is due to 
Professor Michael D. Intriligator of UCLA (1978), see Chapter 8, especially 
p.268. 
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questions about the extent to which chcinges in productivity may be induced 

by changes in the price of the major commodities composing GNP or exports. 

In this regard note that the Rand/US$ exchange rate begins the period 

favoring Naimibia's exports but ends at values encouraging consumption 

imports. 

5.2.1. Economy-Hide Labor Productivity 

Assuming constauit aggregate capital/labor ratio, and TFP, 23.25% of 

the changes in productivity are explained by cheinges in capital-leibor 

ratios with good predictive strength (SEE is 0.006). The coefficient 

(0.1389) is positive but nonsignificant. That of TFP is also 

nonsignificant and negative, and there is a high negative correlation (r 

= -0.84) between capital and TFP, as well as a positive serial correlation 

coefficient (p = 0.33) and low DW (1.3289). Ignoring TFP, only 20.33% of 

the variations in y't are significcintly explained by Ink̂  as. 

DW = 1.2886. That is, an increase of 1% in the represents a change of 

0.10% in y't with a good SEE, normally-distributed residual term, and some 

positive serial correlation (p = 0.3426). Assuming labor productivity 

distinguished by skill, capital-labor and unskilled-ladjor ratios. 

However, the coefficient of skilled labor is significantly negative. Even 

when productivities are estimated as y\ = f (kc, 1%, t̂ ) and y\ = f (k̂ , ĥ , 

T̂ ) , the former gives. 

lnyc=Q.505+0.096Ink^ 

t=20.91 2.668 
(5.1) 

lnyc=-Q . 047 +0 .277 ln;C(.+0.8971n;-0 .0421nht 

t=-0.981 4.337 1.942 -1.882 
(5.1.1) 
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ixiy; = -0.921+0.254iniCc+1.332i;iic* (5 12) 

C = -1.728 3.322 2.708 

and the latter, 

lnyc=0 8*0 .220 Ink^-O .7 00 Inhc ^ 2) 

t= 15.278 3.08444 -2.6963 

where 1*̂  = L\/Lt, ĥ  = He/Lf The signs and magnitudes of unskilled cmd 

skilled Icibor coefficients in (5.1.2) and (5.1.3) are consistent with 

those of (5.1.1). Both regressors cannot jointly be zero given the 

significant F's of 8.290 and 7.777 respectively, with high predictive 

power. The two regressors explained 36.09%-37.79% of all movements in 

productivity with a DW statistic of up to 1.4598 (0.2256). Again TFP has 

a positive but nonsignificant effect on Iny'̂  in (5.1.2), and a negative 

and insignificcint impact in (5.1.3). The effect of Ink̂  on productivity 

remains cibout 0.20 on average. Unskilled labor accoimts for more than 

three-quarters of improvements in Icibor productivity, while skilled labor 

detracts from it. Thus labor productivity in Namibia during these decades 

depended on capital aind unskilled labor. An obvious implication is zero 

innovation rents cultivated during the whole period. This seems to point 

out the limited relevance of the importance of exports to skill building 

as stressed by the x-led hypothesis. It also seems to support the 

contention that dynamic gains from trade (export or import) depend on how 

static gains are employed, since whatever structural changes occurred did 

little to raise productivity. 

5.2.2. Primary Sector Labor Productivity 

The variables included are jointly significant (F = 31.335; DW < 

0.70), and the regression is sufficiently stable (SEE of 0.0087), and 

portrays reasonable explanatory strength. Nonetheless, increases in Ink̂  ̂

are associated with significant decreases in Iny'̂ t, while the positive 
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effect of technical change is slight. If anything, this finding indicates 

overhiring of labor. 

With respect to mining and quarrying labor productivity, the impact 

of Inkiic oil mining and quarrying productivity is 0.123. While the effect 

of technical change is significant, the magnitude of its impact is nil. 

Even so mining and quarrying productivity has a reasonable fit, high 

predictive power, and joint significance (F = 97.136), 

ii3yin:=0.444+0.123i73;riij.-0-0002 t (5 14) 

t= 12.813 2.750 10.852 

In agriculture and fishing the correlation of Ink̂ c with y'̂ c is negative. 

Technical change represents only a small improvement in productivity. It 

seems that the growth problems of the primary sector are problems in 

agriculture and fishing, not mining and quarrying. 

5.2.3. Secondary Sector Labor Productivity 

Preliminary results reveal that more than half (51.98%) of the 

changes in secondary sector productivity are explained by lnk2t, expOcic), 

and technical change (with F of 9.660, SEE of 0.00556 and DW of 1.1188 

(0.4149)) . However, while the effect of technical chcuige is positive, that 

of Inkjt is negative suid insignificaint. A final estimation gives a 

significant effect of 1.31% on productivity for each 10% increase in the 

capital-labor ratio, with some serial correlation (DW = 1.20073 (0.3336)), 

but also good predictive power and fit. Similarly, the estimation of the 

manufacturing labor productivity treuis-function yields very high multiple 

correlation. The impact of technical change is significantly positive; the 

impact of Inkjet on Inyẑ  ̂is nonsignificantly negative, but the model is 

well-determined by the usual summary statistics. Labor productivity in the 

construction, water, euid electricity subsector can be expressed as a 

trans-fxinction of lnk22c» expOĉ zt) ratios, and technical chcuige. However, 
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the coefficients of Inkjjt (-0.693) remain insignificant even after 

correction is made (F is 5.890). 

5.2.4. Tertiary Sector Labor Productivity 

The first estimation of labor productivity for this sector gave a 

negative sign on the capital/labor ratio. Attempts at correcting the wrong 

sign of Inkjt, including overlooking technical change, increased the 

capital-labor effect on productivity, but the effect remained 

nonsignificant. The predictive power is fine, yet the goodness-of-fit is 

somewhat low. 

In general, the results seem to suggest that the impacts of the 

productivity of capital are slight or negative. This seems to imply 

significant labor overemployment in some activities. The coefficients are 

not improved by making the conventional econometric adjustments. In most 

cases such adjustments lead to reduced explanatory power. Since both the 

simple (Cobb-Douglas) and trans-fimction give consistent results, the 

technical inefficiencies underlying production are more serious than 

statistical problems. In general, however, one can conclude that there is 

some indication that mining does better than other sub/sectors in terms of 

output and productivity. Even so, the confidence with which this 

conclusion is made is guarded by the fact that the results do not honor 

the observed structural changes in the economy. The next two major 

sections explore such changes. 

5.3. First-Period (1968-1980) Constrained Regressions 

In presenting results for this, and the svibsequent subsector, no 

output details are given on the understcuiding that fewer degrees of 

freedom impose cua even stricter constraint on solving the statistical 

problem of serial correlation. However, summary for output emd 

productivity estimates are presented in Table 5.2.4. 
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5.3.1 Economy-Wide Output and Labor Productivity 

Over 8 9% of the variations in output are explained by aggregate 

capital, labor and TFP with high simple correlations between capital and 

labor (r = -0.90269), and between labor and TFP (r = -0.59575) . For 12 

observations a DW = 1.6101 (0.18038) implies that serial correlation' is 

minor. The productivity approach yields, 

i/3y;=3.939+0.212iiiJCj-0.28Tj 2) 

C=1.692 3.134 -1.501 

The R̂ , F (5.257), and DW (1.6822) are good statistics, but the negative 

effect of TFP on labor productivity is troublesomê ® and is excluded, such 

that a 10% change in k̂ . increases productivity by 1.9% rather than 2.1% 

with a slightly lower DW of 1.4253 (0.23302), and with 34.84% of the 

variations in productivity explained. Disaggregating labor productivity 

into skilled (h) and unskilled (1") ratios indicates a high proportion of 

productivity accounted for by unskilled- and capital-labor ratios. The 

effect of the skilled labor ratio remains negative. It seems that the 

productivity growth observed during the 1968-1992 period took place in the 

years preceding 1980, with over 50% of changes in labor productivity 

explained jointly (F = 5.750) and individually by the included variables, 

and near-zero serial correlation (DW = 1.8124 (0.0931)). 

®It should be clear that both the DW and Durbin-h statistics are 
inappropriate statistics in the presence of lagged dependent variables in 
this particular small-sample case. The former is normally biased toward the 
2-rule of thumb; the latter is an asymptotic (large sample, N z 32) 
statistic. 

°̂It is not uncommon to find a negative coefficient of technical change 
and many researchers have noted some possible explanations at least in 
industrialized countries. See James R. Markusen (1992) as referenced. 
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5.3.2. Primary Sector Output «md Labor Productivity 

On the basis of capital, labor, and technical change inputs, primary 

sector output is again well-explained. However, a, < 0 and /Ŝ  > 0 are 

nonsignificant, compelling am intensive form resulting in, 

ii7y,'c=0 .280+0 .420infc,-i c  ( 5 . 4 )  
t= 3.461 3.030 

DW = 1.1616 (0.337), cind F = 9.181. The impact of Inkĵ  on productivity 

pre-1980 (0.42) in the primary sector is twice as high as that for 1968-

1992 which is not surprising given the role of mining cuid quarrying. 

Technical change is unimportcint. 

5.3.2.1. Mining and Quarrying Output and Productivity 

Over 97% of the variations in mining amd cjuarrying output are 

explained by capital, labor, and technical change [F = 184.737]. Although 

only technical change is significant in this decade, the result suggests 

good predictive power and supports the hypothesis of zero serial 

correlation [DW is 2.019 (-0.0095)] . During the full period both labor eind 

capital effects on output are negative cind nonsignificaint; pre-1980 only 

laibor is negative. In terms of productivity, 

-i-nyiic=0 • 117+0. SOBinym-.i+0.2852i2iCiic 

C= 1.837 3.146 1.768 

with [F = 11.117, DW = 1.5064 (0.2095)] and high R̂ . Thus, the effects of 

capital/labor increases on productivity in mining and quarrying, as in the 

primary sector as a whole, are double those of the total economy. The 

implication for economic growth is that growth in Namibia depends upon the 

performance of the primary sector, more especially its mining and 

quarrying component. 

5.3.2.2. Agriculture and Fishing Output and Productivity 

The changes in the agriculture aind fishing value added are jointly 
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and individually determined by capital, labor, and technical change (F = 

98.466) up to 95% of the time. The coefficient of capital is negative; 

that of labor is positive compared to a positive sign for capital cuid 

negative for labor full-period. In terms of productivity, while technical 

change is positive, Ink̂ jc is significantly negative (-0.359) with aibove 

average explanatory and predictive advantages, joint significeince (F = 

23.188), and minimal serial correlation (DW = 1.1386). 

5.3.3. Secondary Sector Output and Labor Productivity 

Again a high percentage (over 99%) of the changes in secondary 

sector value-added depend on capital, labor, and technical chamge. But the 

coefficients of capital and labor are nonsignificant although both were 

significauit and only labor was negative full-sample. This motivates the 

labor-intensive method for which the R' (0.5138) and DW (1.4807) are good, 

but technical change is nonsignificcuit and was overlooked, 

ii3y2*£:=0.3804+0. ISliiifcjt 
(5.6) 

t = 17.069 3 .804 

Up to 28.08% of the movements in secondary sector productivity during the 

1968-1980 years are explained by changes in with a reasonsible DW of 

1.1927. The influence of Inkĵ  on productivity is higher for the 1968-1980 

decade than for all 25 years. 

5.3.3.1. Manufacturing Output and Productivity 

In its trans-form manufacturing output in the first-decade is well-

determined (F = 447.855, DW = 3.073). However, only technical change is 

significsmt. From an intensive form in which only Inkĵ c and technical 

change are included, the result gives a high R' and low SEE in conjtmction 

with a good F of 76.504, and DW of 1.1684, but nonsignificeuit cind negative 

Inkjif Dropping technical change gives, 
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lny2xc=0.2585+0.22Qlnk2^c 

t =2.798 2.079 
(5.7) 

But now the confidence one would like to place on (5.7) is reduced since 

< 0, DW = 0.8828. Because of this low explanatory power, it would seem 

that the productivity of the manufacturing subsector is explained by 

something other than the capital-labor ratio. If so, then one could 

conclude that the observed growth pre-1980 is due mainly to xmknown 

variations in the random error term which would include a Solow-type 

technical change. 

5.3.3.2. Other Secondary Output and Productivity 

The pre-1980 value added for the construction, water, and 

electricity subsector depends on capital, laJoor, and technical chcuige with 

zero correlation (DW = 2.049) and good joint significance (F = 3007.220). 

But the sign of 0122 is a switch from a strongly positive effect for the 

entire 25 years; capital is more important in this period. In terms of 

labor productivity, the following result obtains: 

Since the coefficient of substitution (-2.024) is significantly different 

from zero, the Cobb-Douglas production function is rejected in favor of 

the trans-function. The negative sign of that coefficient suggests that 

the elasticity of substitution diminishes as capital replaces labor. 

5.3.4. Tertiary Output and LzJsor Productivity 

The pre-1980 tertiary sector value added depended on capital, labor, 

and technical change in the true sense of a treins-function (F = 703.592) . 

But the unexpected a, < 0 means rising labor over-utilization, which is 

about correct, given the growth in general government. In productivity 

form, though significcuit, the coefficients of Inkĵ  and technical change 

lny22c=0.016+0.182 lnk22c-2 • 

£:= 0.235 6.424 -5.246 
(5.8) 
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are negative [F = 19.452, DW = 1.4058 (0.14812)]. One is then pressed to 

settle with the following final result, 

iuy3*c=0.489+0.053iiifc3j.+1.113ic3t. (5.9) 

in which case Inkĵ  is nonsignificant. 

A few points need emphasis at this stage. First, over the 25 years 

the structural changes characterizing value added and productivity in 

Namibia are not accompanied by either growth or technical change. Second, 

from 1968-1992, but more importantly during the pre-1980 period, mining is 

the leader in terms of value-added and labor productivity. Yet not all 

sectors and svibsectors have followed mining cind quarrying up the growth 

curve, although all (except agriculture) have followed mining and 

quarrying down the decline road post-1980. Third, the manufacturing sector 

did better during the growth period. It is not self-evident however 

whether its performance is a benefit of the quasi-spill-overs from the 

mineral subsector or of something else, even though the former is what new 

growth theorists would predict. Finally, intra-subsectoral competition for 

scarce resources within the secondary sector favors the construction, 

water, and electricity siibsector in which most public investment goes. But 

inter-sectoral competition is biased toward the tertiary sector. As 

resources move towards the nontraded sectors, the traded sectors, 

including export sectors, are obvious losers, but this does not mean that 

mineral exports cause growth. It suggests that on average traditional 

labor and capital inputs are more productive in this subsector than 

corresponding inputs in other sub/sectors. 

5.4. Second-Period (1981-1992) Regressions 

The results for the post-1980 period are generally the opposite of 

those for the pre-1980 years as Table 5.2.3 shows. 
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5.4.1. Economy-Wide Output and Productivity 

Aggregate output is well-determined (R̂  = 0.5704) by aggregate 

capital, labor and trade-induced TFP. The output elasticity of labor is 

0.33586 (t = 2.3696), and of capital is negative (-0.5426) cmd 

nonsignificant. These determinants are jointly different from zero (F = 

4.3489) . However, the unexpected sign on capital calls for a productivity 

approach. In this case the capital-labor effect on productivity turned out 

to be 0.286 (DW = 1.3649). Thus, at the national level the apparent 

average growth almost all occurred in the first 13 years, and declined for 

the next 12 years, leaving little or no average growth for the entire 25 

years. It appears that the post-1980 years were years of severe 

stagnation. 

5.4.2. Primary Sector Output and Productivity 

Capital (-0.142), labor (-0.044), and technical change (0.0018) 

determine up to 99.7% of the variations in post-1980 primary output. Yet 

positive technical change is not strong enough to offset the negative 

effect of capital and labor, although the included variadiles are jointly 

significant (F = 1387.380), and free of serial correlation (DW = 2.4407) . 

In terms of productivity, 

lnyi^=Q . 221+0 . 3222lnk^^+0 . 0002 C 

t =3.3018 13.278 11.774 (5.10) 

F=85.282, 5̂ 5=0.0034 £»f/=0.8980 

From (5.10) one can infer that Namibia is a primary commodity economy. 

Primary sector value added declines post-1980, yet the contribution of the 

capital-Icibor ratio to primary sector productivity remains unchanged. Also 

post-1980 the value-added for mining and quarrying is the reverse of pre-

1980 as is clear from the productivity perspective, 
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•i^yiit=0 .2372+0 .3521 lnk^j^^+0 .0003 t (5.11) 
t= 13.330 15.087 26.548 

F = 306.731, DW = 1.7150 (0.0645). The stagnation is also evident for 

post-1980 agriculture and fishing production in which eind are 

negative, the former being insignificant as well [F = 1748.209, and DW = 

2.0922 (-0.0626)]. Post-1980, however, agriculture and fishing has been 

more productive thcin in previous years as the following shows. 

The ratio has a stronger effect on productivity post-1980 than either 

during the pre-1980 years or the full period. One reason for this may be 

a significant aggregation effect. Separating the two activities would 

reduce that effect while allowing assessment of their individual impacts. 

The constraint is data. 

5.4.3. Secondary Sector Output and Productivity 

Secondary sector labor productivity post-1980 is. 

In the value added space, as the primary sector declines, employment is 

sought in the secondary sector leading to negative constant labor over

employment (-0.329). Elasticity of capital : = 3.327 - 0.0029K2t is 

variable and falling, while the magnitude of technical chcuige is not large 

enough to msJce up for lost productivity. All the parameters are 

significant, jointly and individually, cuid there is no serial correlation 

(DW = 2.2832 (-0.208)). Post-1980 manufacturing value added also shows 

variable capital elasticity of output = 2.154-0.012K21C, while ladDor 

lnŷ 2c=0 • 2367 +0.1382inJCi2c+0 . 000531 

t = 3.977 1.3524 17.999 

P=0.9607, 5££:=0.0032, F=135.414, DW=1.2017 

(5.12) 

lnyic=2 .156-2 . anlnk2c*i . BBOSk̂ c+O • 0007 C 

£=14.889 -11.790 8.5414 39.967 

DP/=1.577 (0.02228 P=0.9908 5̂ =0.0005 F=395.935 

(5.13) 
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Table 5.2.3 
Optimal Mean"^ Capital-Labor Ratio Coefficients in Namibia, 1968-1992 

Sub/Sector Pull-Period First-Period Second-Period 
(1968-1992) {19S8-1980) (1968-1992) 

Economy-wide (a) 0.09 0.21 -0.16 
Economy-wide (b) 0.25 0.32 0.12 

Primary -0.11 0.42 0.33 
Mining 0.17 0.28 0.35 
Agriculture -0.32 -0.36 0.56 

Secondary 0.13 O.IS -2.88 
Manufacturing 0.32 0.18 0.53 
Other 0.40 0.39 -2.22 

Tertiary 0.06 -0.09 1.42 

Table 5.2.4 
Summary Output and Productivity Goodness-of-Fits (R^) in Namibia, 

1968-1992 (parentheses SEE) 

Dependent Variable 1968-1992 R' 1968-1980 R' 1981-1992 

Iny. 0.857 (0.005) 0.890 (0.005) 0.57 (0.005) 

lny% 0.218 (0.004) 0.549 (0.006) 0.15 (0.004) 

Iny.t 0.989 (0.025) 0.989 (0.022) 0.99 (0.024) 

lny*„ 0.717 (0.009) 0.405 (0.017) 0.96 (0.003) 

Iny,,, 0.975 (0.048) 0.964 (0.055) 0.99 (0.004) 

Iny'iit 0.889 (0.011) 0.627 (0.023) 0.98 (0.003) 

lny„. 0.958 (0.047) 0.945 (0.002) 0.99 (0.003) 

lny-,„ 0.814 (0.002) 0.787 (0.012) 0.99 (0.003) 

lny„ 0.994 (0.001) 0.990 (0.008) 0.99 (0.002) 

Iny'j, 0.359 (0.007) 0.281 (0.008) 0.99 (0.001 

Iny,,. 0.977 (0.025) 0.993 (0.016) 0.95 (0.003) 

lny%,r 0.90S (0.007) 0.926 (0.007) 0.69 (0.005) 

Inyjjt 0.990 (0.022) 0.999 (0.008) 0.96 (0.016) 

Iny'jjt 0.379 (0.001) 0.774 (0.006) 0.43 (0.019) 

lny„ 0.997 (0.013) 0.997 (0.013) 0.99 (0.002) 

0.312 (0.016) 0.822 (0.010) 0.69 (0.009) 

^̂ At mean dependent variable ignoring variability of TPF elasticities. 
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(-0.0188) and tecimical change (0.0154) are constant. In terms of lessor 

productivity: 

•Z-ny2ic=0-2066+0.00076t+0.293992nfc,,t _ 
2it (5.14) 

t = 2.6154 5.5905 1.9798 

The implication is that with stagnation the capital productivity in 

manufacturing is higher than that of labor. But since the primary sector 

is not doing well, employment is sought in mcuiufacturing where it is 

undervalued. Although over 90% of the variations are signif icouitly 

explained amd predicted (F = 53.990) with Ink̂ ic contributing 2.94% to 

productivity, there remains a high correlation between Ink̂ î  and t (r= -

0.9764) . The implication is high level effects vis-a-vis low growth 

effects. 

The output of the construction, water, and electricity subsector is 

well-determined and there is no serial correlation (DW = 2.4800). 

According to the intensive form, the coefficient for Inkijt is negative, 

cind for technical change positive but insignificant [DW = 1.8020 (0.0776), 

and F = 5.124] . Dropping exp (kjĵ ) / which is highly correlated with both 

lnk22t and technical change, gives: 

Iny22e=0.6743-0.5336infc22t"̂ 0-00134t 

C= 1.2959 -0.70027 5.9773 

The implication appears to be that the sector, being mainly public, has no 

relation to market factors. 

5.4.4. Tertiary Sector Output and Productivity 

From the post-1980 tertiary sector value added relation, aj is not 

significantly different from zero, although F = 2222.553, and DW = 1.8631 

(-0.0545) are high. In terms of productivity, excluding technical chcinge. 
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-Z-ny3*c=-0 . 8422+1.7 022ixiiC3c ĝj 

£:= -3.7514 6.2645 

DW = 1.0309. Thus, whereas effects on productivity are negative pre-

1980, they are very high and positive post-1980. However, considering the 

size of government what appear as increasing returns to scale in the 

tertiary sector are simply quantity effects of resource movement into this 

sector. 

What the productivity approach adds to the implied x-led hypothesis 

in this analysis is the following. First, while values-added have declined 

post-1980, the productivity of the mineral sector has remained constemt. 

Second, despite significant output and productivity growth in the mineral 

sector pre-1980, no significant rent transfers seem to have been made from 

the growth mineral sector to the lagging manufacturing subsector. Tertiary 

sector output has bloated without significcint increases in productivity 

(see Table 5.2.3) . With few exceptions sectoral marginal products are high 

post-1982, which clearly implies that capital has fallen or Icibor has 

risen such that the K/L ratio has declined. This is also evident from the 

differences in the high for the outputs pre-1980 vis-a-vis post-1980, 

and the relatively low for productivities. The obvious implication is 

that neither technical change nor skilled labor are significant growth 

factors in Namibia. Structural changes {pre-1980 growth versus post-1980 

stagnation), sectoral compositional changes (from primary traded sectors 

to tertiary nontraded sectors, holding the secondary traded sector 

constemt), coupled by intra- and inter-sub/sectoral resource competition, 

explain the poor performance of Namibia post-1980. Neither structural nor 

sectoral changes have led to growth in Namibia. 

5.5. Output Growth suid Export Growth Associations 

Growth theory has led to estimates of output growth and factor 

productivity. Theory also shows that the double counting of traded imports 



139 

as capital, or exports as capital or capacity, in a production function 

format is questioncible. This section first looks at the simple 

correlations of output growth rates and export activities. Secondly, 

exports are divided into primary and secondary goods exports. Their 

correlations with output growth in each sector and subsector are 

considered. Thirdly, two growth components of primary exports, primary 

mineral exports and primary agricultural and fish exports, are determined. 

Primary mineral exports are further divided into: diamond (x̂ ic) , uranium 

other mineral (Xont) exports. 

5.5.1. Full-Sample Output Growth and Export Growth 

The results at the national level are marked A, B, C, and D in Table 

5.3.1 below. Reading each column downward gives the association between 

output and export growth. The ranges from 0.87 to 0.89 for the aggregate 

input model, and from 0.49 to 0.57 for the disaggregated labor model. 

Generally the lagged output growth rate is more highly correlated with 

current year growth than export growth. In other words, contrary to the 

literature for other regions, while export growth plays an obvious role in 

Namibia's economic performance, it is neither a dominant nor necessarily 

positive growth factor. Clearly, exports, for example, are associated with 

the variations in primary sector output growth, but even here the impact 

of export growth remains low. This is consistent with Yaghamaian and 

Ghorashi's (1995) conjecture that both export and output growth are 

preceded by long and complex changes in structure and development. Mineral 

export growth has the expected positive and significant impact on economic 

growth, but agriculture and fishing export growth is nonsignificant, with 

43% of variations explained by the included variaLbles. When mineral export 

growth is specified by commodity groups, the adjusted R̂  rises to 0.64. 

Nonetheless the export growth of uranium and base minerals remains 

nonsignificant, while the agriculture and fishing export growth is 
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actually negative. The final result is simply, 

yic=-0 .7 806 +0 . . Oassxut, 

C= -0.3469 1.3928 7.6234 -2.0227 (5.17) 

P=0.67 59 Dfvr=1.899 

Total export growth accovmts for 28.6% of the growth of mining and 

quarrying with mineral export growth representing 96% of that 28.6%. 

Within minerals only diamond export growth is significant. Again these 

simple correlations show mineral exports to be important for economic 

growth. However, the direction of the causation remains vuiclear. 

The output growth correlation with secondary sector export growth is 

negligible. Although the contribution of output growth in preceding 

periods and total export growth on secondary sector growth are high, the 

explcinatory power is nil. In addition, the manufactured export growth has 

virtually no association with secondary sector output growth. This 

questions the validity of the maintained hypothesis that Namibia would do 

well to shift from primary resource rents to innovation rents in 

manufacturing via mcuiufactured exports. Moreover, no significant relations 

are observed between the output growth of agriculture smd fishing, cind the 

growth of exports in general, or the exports of that subsector in 

particular. This occurs despite the upward bias in this subsector's 

exports from the assumptions that the tertiary sector and the 

construction, water, and electricity subsector do not export. 

5.5.2. Labor Productivity and Exports 

The relationships between laibor productivity cuid exports are 

examined next. The general conclusion deriving from this section is that 

export growth is important but not indispenscible to productivity growth. 

5.5.2.1. Economy-Wide Productivity euid Exports 

Overall, the results of this part are presented in Table 5.3.2a. An 

increase of 1% in exports leads to a significant rise of 0.012% in labor 
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Table 5.3.1 
Aggregate Output Growth and Export Growth Associationa" 

y=f{L,,k,, ty)yy^=g{L;,H^,k,, ty) 

VariEible Model A Model B Model C Model D 

constant 0.87 (2.07) 
1.26 (10.8) 

0.87 (2.47) 
1.26 (2.37) 

0.87 (2.41) 
1.27 (2.47) 

0.73 (2.31) 
1.14 (2.10) 

Vc 
0.59 (12.4) 
0.50 (4.70) 

0.59 (13.3) 
0.49 (5.9) 

0.59 (12.9) 
0.49 (6.0) 

0.63 (15.1) 
0.52 (6.2) 

Total -0.04 (-1.3) 
0.06 (1.01) 

Primary -0.002 (-0.1) 
0.076 (1.9) 

Minerals 0.003 (0.15) 
0.069 (2.01) 

Diamonds -0.01 (-1.0) 
0.04 (1.6) 

Oranium -0.001 (0.3) 
0.002 (0.2) 

Other Primary -0.1 (-2.2) 
-0.1 (-1.1) 

Agriculture + 
Pishing 

0.002 (0.5) 
0.006 (0.7) 

0.01 (2.15) 
0.02 (1.2) 

Manufactures -0.03 (-2.1) 
-0.04 (-1.6) 

-0.03 (-2.1) 
-0.05 (-2.0) 

-0.04 (-1.3) 
-0.03 (-1.2) 

Aggr. Adj .R' 
Disag. Adj .R' 

0.8718 
0.4881 

0.8780 
0.5737 

0.8730 
0.5621 

0.8935 
0.4983 

Aggr. DW( p l  

Disagr. DWtp) 
2.01(-0.01) 
1.82(0.001) 

1.98 (0.01) 
1.73 (0.02) 

1.94 (0.03) 
1.69 (0.04) 

2.00(0.00) 
1.68(0.03) 

^̂ Parentheses are t-ratios. The second row corresponds to the dependent 
variable derived from disaggregated labor. 
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Table 5.3.2a 
Aggregate Labor Productivity and Exports in Kamibia/ 1968-1992 

(parentheses t-ratios, star alternative) 

Model 1 Variable 1968-1992 1968-1980 1981-1992 

Conscanc 0.45 (6.89) 0.37 (4.32) 0.54(19.50) 

Inx, 0.02 (2.47) 0.03 (2.29) 0.01(1.16) 

R' 0.17S8 0.3368 0.030 

SBB 0.00134 0.00S8 0.001 

P 6.118 7.094 1.340 

DW 0.9045 1.0604 1.4039 

Model 2 Constanc O.fiO (45.62) 0.49 (5.54) 0.5S6 

Inx,, 0.026 (not) 0.02 (1.38) 

lnx„ - lnx,„ 0.6 (-2.58) -0.01 (-4.56) 0.003 

R' 0.3767 0.3402 

5BS 0.005 0.0008 

P 4.626 6.673 

DW 1.267 1.930 

Model 3 Constant 0.49 (22.24) 0.45 (13.73) 0.61 (59.82) 

0.105 (3.850) 0.064 (3.493) -0.01 (-3.41) 

> 0 (not) > 0 (not) > 0 (not) 

inx,,. < 0 (not) < 0 (not) < 0 (noc) 

R' 0.3655 0.S290 0.4913 

SEB 0.004 0.005 0.0007 

P 14.822 14.700 11.623 

ON 1.267 1.2902 1.9941 

Model 4 Constant 0.S3 (67.89) 0.48(15.10) 0.58 (378.9) 

0.002 (12.9) not not 

0.002 (5.4) 0.003 (6.7) -0.0014 (-5.1) 

0.003 (2.34) 0.01 (2.5) not 

lnx,„ not not not 

lnx,„ 0.003 (4.14) noc 

R' 0.9007 0.84 0.69 

SBB 0.001 0.002 0.0003 

P 73.1 31.5 25.91 

DW 1.4S 0.90 1.51 

K 24 12 11 
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Taible 5.3.2b 
Primary Sector Labor Productivity and Exports in Namibia, 

1968-1992 (t-ratios) 

Model 1 Variable 1968-1992 1968-1980 1981-1992 

Ccnscanc 0.027 (noc) 0.17 (1.44) 0.15 (0.41) 

Inx, 0.07 (2.02) 0.05 (2.94) 0.05 (1.04) 

R* 0.3593 0.3834 0.0025 

SEE 0.011 0.0009 0.014 

P 14.436 8.462 1.028 

DW 0.761S 0.8092 1.0783 

Hodel 2 Cooatanc noc noc noc 

lnx, r  0.08 (3.99) 0.05 (2.03) 0.07 (3.24) 

R' 0.3838 0.2323 0.066 

SBB 0.011 0.033 0.013 

P 15.949 4.630 1.783 

OW 0.9977 0.5841 1.4544 

Model 3 cooscanc 0.24 (4.15) 0.32 (10.39) F 

Inx^,, 0.04 (4.85) 0 . 0 4  (7.78) A 

noc -0.01 (-3.7) not I 

R' 0.484 0.656 L 

SEE 0.010 0.007 B  

P 23.515 24.59 D 

DH 0.7601 1.166 ! 

Model 4 conscanc 0 . 4 1  (7.?5) 0.30 (5.68) 0.15 (1.05) 

0 . 0 4  ( 5 . 2 4 1  0 . 0 1  ( 1.801 0.02 (0.66) 

Inx,... noc 0.01 (7.62) 0.01 (1.19) 

lnx.,„ -0.02 (-2.61) 0.04 (3.87) 0.04 (4.24) 

lnx.„ Q O C  -0.02 (-4.3) -0.01 (-1.47) 

R' 0.5306 0.8781 -0.24 

SBB 0.030 0.004 0.016 

P 14.563 12.886 0.461 

DW 0.7195 2.0594 1.0047 

N 24 12 11 
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productivity irrespective of whether capital, aggregate labor, or 

disaggregate labor productivity measures are used. Although positive 

total exports leave unexplained a large portion of the variations in 

productivity. Pre-1980 total exports contribute about 2.5% to labor 

productivity, explaining over 35% of variations in productivity on 

average. Post-1980 a change of 10% in total exports induces an 

insignificant increase of half a percentage in productivity. In fact 

pre-1980 exports contribute the most to the productivity growth. Over 

25 years primary exports have had a nonsignificant influence on 

productivity increases. In contrast manufactured exports actually reduce 

productivity by a significant amount with 11.5% of variations explained. 

The impact of pre-1980 manufactured exports on productivity is also 

negative while the effects of primary exports average 1.6%, with 

explained variations of above 41.26%, and a joint significance F of 

5.252. Post-1980 only manufactured exports have affected labor 

productivity significcuitly negatively. Other things equal, the 

implication is to question what sense it makes for Namibia to shift from 

high productivity primary resources to low productivity manufactured 

exports (see Model 2). 

In Model 3, agriculture and fishing, and maufactured exports are 

an insignificant productivity factor for the 1968-1992 period, while 

mineral exports contribute significantly to productivity growth with up 

to 34% of changes in productivity explained. Pre-1980 mineral exports 

are positively associated with the growth in productivity determining 

(R̂ ) 52.9% of the changes, with a slightly high serial correlation (DW 

= 1.2902), but a good joint significance nonetheless. For the post-1980 

years a 10% change in manufactured exports leads to only a 0.5% cheinge 

in Icibor productivity. 

Thus total exports are moderately important to productivity during 
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Table 5.3.2c 
Mining and Quarrying Labor Productivity and Exports in Namibia, 

1968-1992 (t-ratios) 

Model I Variable 1968-1992 1968-1980 1981-1992 

Conacant - (noc) -0.197 (-0.6) -0.095 (-0.267) 

In*, O.OSfi (1.78) 0.116 (2.67) 0.103 (1.987) 

R' 0.1364 0.339 0.039 

SEE 0.0X6 0.023 0.022 

P 4.792 7.151 1.443 

DW 0.2483 0.796 1.4539 

Model 2 Conacant 0.62B (15.24) •0.123 (noc) -0.174 (-1.712) 

lny\„., 0.006 (1.06) 

lnx„ -0.003 (-0.53) 0.102 (1.89) 0.112 (7.839) 

R' 0.9652 0.1768 0.077 

SB5 0.003 0.026 0.022 

7 2.000 3.578 1.911 

DH 0.8458 0.5468 1.8435 

Model 3 conacanc 0.354 (3.61) 0.069 (1.05) -0.003 (QoO 

lnx,» 0.039 (2.68) 0.017 0.062 (1.241) 

Iny'.t.., 0.34 (1.108) 

R* 0.2608 0.6517 0.063 

SSB 0.046 0.017 0.022 

P 9.467 23.456 - 0.00 

D« 0.2582 1.1296 1.827 

Model 4 Conacant 0.492 (8.11) 0.430 (3.63) •0.009 (HOC) 

lnx«,,t •0.009 (-1.80) 0.009 (1.39) 0.062 (1.425) 

0.006 (9.32) O.OII (5.66) 0.029 (1.430) 

lnx.,„ 0.022 (3.01) 0.015 (not) 0.019 (3.514) 

R' 0.839 0.9153 0.021 

SEE 0.007 0.008 0.023 

P 42.704 44.240 0.924 

DN 0.6817 1.6169 1.0783 

K 24 12 11 
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the entire period and very important in the pre-1980 period. Throughout 

the full period primary exports are insignificcuitly positive, while 

manufacturing exports are negatively associated with productivity during 

the 25 years and the first 13 years, but positive cUid not significeuit 

for the last decade. This suggests that although during the pre-1980 

period primary exports are significant, their influence declines post-

1980. Manufactured exports are a positive, but not a major, related 

element. Mineral exports are equally significant during 1968-1992 emd 

the first decade, but negative in the post-1980 period. If Model 3 is 

correct, therefore, then the "shift" argument is challenged from two 

sides: (i) the feasibility of the shift itself seems unlikely; cmd (ii) 

the absence of a clear alternative to mining does not support the 

maintained hypothesis. 

From 1968 to 1992 (Model 4) diamond exports (0.0017), other 

primary mineral exports (0.0024), and manufactured exports (0.0034) are 

all positively and significantly correlated with productivity. However, 

the partial coefficients are low in all three cases. For the early years 

85.6% of variations in labor productivity are explained by ursuiium 

exports (0.0025) and other primary mineral exports (0.0126), both 

significant. Post-1980 uranium exports have a significant negative 

effect on labor productivity, with an adjusted of 0.6937 and DW of 

1.512, while diamond and other primary mineral exports are positive, but 

insignificant. This clearly reflects, on the one hand, the falling 

yellowcake price and output since 1983, and, on the other, the fact 

exports are a necessary but not sufficient conditions for economic 

growth. On average Xjut, Xom, and Xĵ  ̂are responsible for productivity 

during the whole period. On the other side, Xû t and Xont are important 

in the years preceding 1980. After 1980 Xum- is a significant drag on 

labor productivity, while diamond exports euid other mineral exports are 
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Table 5.3.2d 
Agriculture and Fishing Labor Productivity and Exports in Namibia, 

1968-1992 (t-ratio) 

Kodel 1 Variable 1968-1992 1968-1960 1981-1992 

Constant P 0.744 (2.52) -0.05 (noc) 

Inx, A -0.047 (-1.09) 0.068 (1.39) 

R» I 0.022 0.023 

SEB L 0.022 0.016 

P S 1-27S 1.254 

DW D 1.1798 0.773 

Model 2 Conscanc 0.833 (2.44) 0.833 (2.44) -0.641 (-3.27) 

lny'.„.. 0.036 (noc) 0.036 (noc) 0.762 (6.01) 

Inx.. •0.060 (-1.24} -0.060 (-1.24) 0.105 (3.89) 

R' 0.1733 0.1733 0.6386 

SBB 0.021 0.021 0.010 

P 0.426 1.999 1.999 

DW 1.74S6 1.7456 1.3428 

Model 3 Conscanc 0.40S (21.071 0.379 (9.17) 0.392 (23.26) 

lnx,„ 0.003 (noc) 0.008 (1.17) 0.007 (1.97) 

R' •0.024S -0.074 0.1018 

SEE 0.019 0.024 0.015 

P 0.426 0.169 2.246 

DW 1.1273 1.1253 1.2683 

H 24 12 11 

positive but not significant. The importance of agriculture and fishing 

exports is nil, This suggests little change in the economy to the extent 

it depends on the primary sector, specifically on the mining subsector. 

Moreover, no growth pattern as a result of export growth is discernible 

at the national level. 

5.5.2.2. Prisaary Sector Productivity and Exports 

From Table 5.3.2b the impact of total exports on primary sector 

productivity during 1968-1992 is 0.007. Over 35.5% of the changes in 

productivity are explained by total exports, casting a long shadow of 

doxibt about export causation of growth. During the pre-1980 13 years a 

1% change in total exports significcintly changes productivity by 0.057% 
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Table 5.3.2e 
Secondary Sector Labor Productivity and Exports in Namibia, 

1968-1992 (t-ratioa) 

Model 1 Variable 19fi8-1992 1968-1980 1981-1992 

Conseanc 0.462 (33.72) 0.301 (5.521) 0.483 (79.279) 

0.004 (1.46) 0.004 (1.678) 

lnx„ -0.002 (-l.OB) 0.025 (3.257) -0.001 (-1.075) 

R' 0.9516 0.4996 0.9514 

5E£ 0.0003 0.0004 0.001 

P 1.999 12.981 2.000 

OW 0.962S 0.9508 0.9242 

Hodel 2 Conscanc 0.488 (44.951) 0.527 (40.13) 0.468 (13.557) 

0.005 
(1.271) 

•0.010 (-1.233) •0.002 (>3.540) 0.003 (noC) 

R' 0.8901 0.5371 < 0 

SEB 0.006 0.004 0.005 

P 2.000 14.925 0.225 

Otf 0,5 0.9362 0.8282 

Table 5.3.2£ 
Manufacturing Labor Productivity and Exports in Namibia, 1968-1992 

Kodel 1 Variable 1968*1992 1968-1960 1981-1992 

Constant 0.113 (not) 0.263 (4.866) •0.073 (not) 

Inx, 0.047 (1.76) 0.024 (3.052) 0.076 (4.192) 

R' 0.1259 0.4529 0.601 

SEB 0.013 0.004 0.004 

P 4.458 10.934 17.578 

OH 0.1999 0.9276 1.1396 

Model 2 Constant 0.511 (11.92) 0.478 (35.586) 0.443 (39.522) 

iny*.,.., 0.005 (1.062) 

Inx,,, - 0.014 (-1.62) -0.010 (-3.630) -0.003 (-1.439) 

R' 0.063 0.5572 0.880 

SEB 0.014 0.003 0.002 

P 2.615 16.101 17.100 

DW 0.078 0.5725 0.8302 

H 24 12 11 
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(t = 2.9383), compared to only 0.05% for the post-1980 period (Model 1) . 

While true that the high laibor productivity for the period coincides 

with high export volume, given that total exports in Namibia are really 

total primary exports, it is surprising that the R-squares are so low. 

When, total exports are disaggregated into primary and manufactured 

exports, the latter is unimportant, while for every 10% increase the 

former contributes 0.79% to primary sector productivity. Pre-1980 

primary exports account for 0.047% of productivity changes. A change of 

1% in post-1980 primary sector productivity continues to depend on 

primary exports, with an explanatory power of 19.2%. However, the 

correlation between primary productivity and total exports is more 

pronounced during the pre-1980 years than during either the 19S8-1992 

or 1981-1992 periods (Model 1). From Model 2 for the full-period, the 

impact of primary exports on productivity is only 0.08. Prior to 1980 

the contribution of primary exports is 0.05, whereas manufactured 

exports have a negative and nonsignificant effect. The correlation of 

primary exports with primary productivity does not change when 

manufactured exports are excluded from the regression, with an 

explanatory power of 64.97% in the first instance and 66.25% in the 

second, suggesting the robustness of these estimates. 

Although nonsignificant, total exports and post-1980 mining 

productivity are correlated. The effects of mineral exports on mining 

and quarrying are significant and positive during the full, and pre-1980 

periods. After 1980 the relationship is hard to pin down. Agriculture 

and fishing exports have zero effect full-sample, negative first period, 

and nonexistent post-1980 (Model 3) . Disaggregation reveals that diamond 

exports contribute 0.04, and other primary mineral exports the 

remainder. Pre-1980 all primary mineral and primary non-mineral exports 

play a significant part in primary sector productivity: diamonds 
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(0.018), uranium (O.Oll), other primary minerals (0.04), and agriculture 

and fishing (-0.017). These results compare well to 0.02% for diamond 

(positive, insignificant), 0.012 for uranium (positive, insignificant), 

0.037 for other primary mineral (positive, insignificant), and -0.001 

for agriculture and fishing exports (negative, significant) for 1981-

1992 (Model 4). 

Total exports account for a significant part of mining 

productivity growth over the full sample explaining 13.64% of total 

variations. For the 1958-1980 period the importance of total exports to 

primary productivity is 0.116. After 1980 the role of exports remains 

unchanged at 0.103. But slowdown is evident since only 3.8 7% of total 

variations in productivity are explained by total exports (Model 1). 

According to Model 2 the impact of primary exports on mining and 

quarrying productivity (-0.00291) is not significant for the entire 25 

years. Only prior to 1980 is there a positive and significant impact of 

mining and quarrying exports on that subsector's productivity. Post-1980 

the impact rises to 0.112, but only 7.7% (R-) of the variations are 

explained. From 1968-1992 mineral exports add 0.040 to mining and 

quarrying productivity. Similar effects are 0.116 pre-1980, and 0.062 

post-1980 (Model 3) . Thus mineral exports are important for productivity 

mainly in the pre-1980 years. In fact, according to Model 4 during the 

25 years all mineral commodity exports appear significant: -0.009 

diamonds, 0.022 uranium, and 0.008 other. During the pre-1980 decade all 

primary commodity exports have positive effects on productivity: urainiura 

(0.012), diamonds (0.01), and other minerals (0.015). However, only 

uranium exports are significant. Post-1980 diamond (0.062), ursuiium 

(0.029), and other primary mineral exports (0.023) have promoted mining 

and quarrying productivity. Yet, mineral exports affect mining and 
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TzUsle 5.4.1a 

Log Aggregate GDP in Namibia to 2000 
(2 Standard Deviations)" 

Year Lower Middle Upper Lower Middle Upper BON/WB" 

1993 7.207 7.335 7.463 7.171 7.427 7.555 7.389 

1994 7.189 7.314 7.421 7.313 7.441 7.569 7.405 

1995 7.163 7.291 7.420 7.329 7.457 7.585 7.432 

1996 7.137 7.265 7.393 7.345 7.473 7.601 7.472 

1997 7.108 7.236 7.364 7.362 7.490 7.618 7.513 

1998 7.078 7.206 7.334 7.384 7.510 7.640 7.541 

1999 7.044 7.172 7.300 7.403 7.531 7.659 7.569 

2000 6.980 7.108 7.236 7.425 7.553 7.681 7.597 

Table 5.4.1b 
Primary; Mining zmd Quarrying in Neunibia, Log Product to 2000 

Sector 1993 1994 1995 1996 1997 1998 1999 2000 

Primary 

Lower 5.33 5.33 5.33 5.33 5.33 5.33 5.33 5.33 

Middle 5.35 5.35 5.35 5.35 5.35 5.36 5.36 5.36 

Upper 5.38 5.38 5.38 5.38 5.38 5.39 5.39 5.39 

BON/WB 6.09 6.11 6.15 6.19 

Mining 

Lower 5.02 5.03 5.03 5.03 5.03 5.04 5.04 5.04 

Middle 5.07 5.07 5 .08 5 .08 5.08 5.08 5.09 5.09 

Upper 5.12 5.12 5.13 5.13 5.13 5.13 5.13 5.13 

BON/WB 5.59 5.56 5.52 5.52 

^^The LHS is for the skill-differentiated and the RHS is for the Cobb-
Douglas production functions respectively. 

^^Forecast by the Bank of Namibia (BON) and the World Bank (WB). 
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quarrying productivity significantly only during the pre-1980 years. 

The association between total exports and labor productivity in 

agriculture and fishing shown in Tcible 5.3.2d is minimal. From 1968 to 

1980 the impact is only 0.047% for each 1% change in total exports, with 

only 2.3% of total variations in productivity explained by total 

exports. Post-1980 a rise of 1% in exports increases productivity by 

0.068% (insignificant. Model 1). Clearly the imports of this subsector 

may be more importcuit than its exports, which appears consistent with 

the finding that primary exports have a negative effect on agriculture 

and fishing productivity during 1968-1992 and 1968-1980, emd a positive 

effect from 1981 to 1992 (Model 2) . Furthermore, for both the full euid 

pre-1980 periods, Xi2t plays an insignificant role in raising the 

subsector's productivity. Only after 1980 have agriculture and fishing 

exports contributed 0.007 to the growth of productivity. The 

implications are positive comparative advantages in domestic 

agricultural production, but minor advantages in the export of 

agriculture and fishing products. 

5.5.2.3. Secondary Sector Productivity 2uid Exports 

From Table 5.3.2e total exports are positively and significantly 

correlated with secondary sector labor productivity. When total exports 

expand, productivity rises by 0.021 with about 22.2% of variations in 

productivity explained by exports. However, mainufactured exports do 

little for the sector. For the first decade, total exports contribute 

0.026 to productivity, but manufactured exports are negative -0.0096. 

For the post-1980 period manufactured exports contribute 0.0032, but 

< 0. Clearly, if manufacturing exports are so non-influential in the 

secondary sector in which they are a large part, then it is questionable 

why Namibian policy-makers would call for a shift to manufacturing. 

From 1968 to 1992 total exports contribute 4.7% to manufacturing 
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labor productivity (see Model 1 of Table 5.3.2f) . Pre-1980 a 10% change 

in total exports improves productivity by 2.4%. In the post-1980 period 

both total and manufactured exports lower productivity growth by 7.6%. 

Manufactured exports tend to reduce labor productivity. Over the full 

period total exports generally contribute only 1.5% to productivity 

growth in the construction, water, and electricity subsector, 3.8% 

during the first decade and -7.4% during the second decade. The effect 

of mcinufactured exports are negative. These results must be tciken 

cautiously because the relationship between exports cuid laibor 

productivity in construction, water, and electricity is not direct. 

5.5.2.4. Tertiary Sector Productivity amd Exports 

Total exports explain 71.92% of variations in tertiary sector 

productivity, contributing a significant 3.2% to it for each 10% change 

in exports (DW = 1.9314) from 1968 to 1992. The contribution is higher 

for the first period than for the second decade. But as in the above, 

there is no direct correlation here. 

The following major findings are emphasized. Exports are important 

to Namibia. The growth of exports has assisted output growth. However, 

it is primary export growth and not manufactured export growth that is 

important. Even so, the correlation between exports and productivity is 

casual cind \jnevenly distributed by sub/sector and period. This questions 

the validity of the new growth theory for Namibia. 

5.6. Simple Short-Term Forecasts 

This section presents examples of short-term projections outlined 

in Chapter 4. The examples are limited to the national, primary sector, 

and mining and quarrying subsector. Given appropriate asstimptions about 

capital, labor, technical change, and exports, the forecast implications 

for the other sectors cind subsectors must be obvious. The first part of 

the section deals exclusively with output forecasts conditional on 
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assumed future labor and capital inputs. The second and third parts 

focus on labor productivity forecasts conditional upon the capital-labor 

ratios, and upon the future outlook for exports. 

5.6.1 Output Forecast with K 2uid L to 2000 

Tables 5.4.1a and b present national, primary, and mining and 

quarrying level predictions within a 95% confidence bound. They compare 

the forecasts of this study to those made disparately by the Bank of 

Namibia (BON) and the World Bank (WB). The left-hauid side (LHS) of the 

table presents forecasts made on the basis of a skill differentiated 

production fiinction. The right-hand side (RHS) lists Cobb-Douglas-based 

forecasts. The Bank of Namibia and World Beuik's forecasts compare well 

only with the RHS base case through 1997, after which the two Bcinks 

project an optimistic output growth of over 5% per year. The base case 

for each model is in Fig 5.4. la. The correct forecasts must lie 

somewhere between the upper LHS case cind the upper RHS case, a remge 

that encompasses the two Banks forecasts. In Figs. 5.4.1bl and b2 

primary sector, and mining and quarrying output forecasts are presented. 

Both project first a decline in 1993, and then a constant rate of growth 

to 2000. 

5.6.2 Productivity Forecast with K/L Ratios to 2000 

Productivity forecasts are in Figure 5.4.2. If the forecast for 

aggregate labor productivity is based on 1968-1980 rapid growth 

estimates, Namibia's future productivity level is high, but its growth 

rate is slow through 2000. Using the full period (1968-1992) basis 

yields a low forecast. The projection of labor productivity based on 

1981-1992 estimates is lower than the other two cases, but higher than 

the base case after 1997 (Fig. 5.4.2a). For mining and quarrying, and 

primary sector labor productivity, scenarios based on the pre-1980 

estimates give the highest forecasts. But post-1980 results seem to 
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produce the most likely situation. In all these cases there is first a 

drop in 1993 followed by a fixed growth rate for Namibia to 2000. 

5.6.3. Short-Term Forecasts with Exports to 2000 

Figure 5.4.3al shows aggregate labor productivity forecasts 

conditional upon total exports. Using the full estimation period as a 

forecast basis represents the highest productivity forecasts. Although 

the pre-1980 years are marked by rapid growth, using 1968-1980 as a 

forecasting basis, exports bear little relation to labor productivity. 

The post-1980 period gives the best results. This directly challenges 

the spurious correlations implicit in the x-led growth hypothesis 

test.If the x-led hypothesis held, one would expect a period of high 

exports to be associated with high output and labor productivity. Not 

so; the results show exports globally (1968-1992) importcuit for 

productivity but less importcint locally. 

Primary and manufactured exports are poor forecasters of 

productivity, which confirms that exports are a handmaiden rather thcui 

an engine of economic growth (Fig. 5.4.3a2). Furthermore, full-period 

mineral exports and labor productivity are not related. A post-1980 

basis gives downward-biased forecasts, while pre-1980 produces upward 

biased forecasts with a cross occurring in 1995. Thus if Namibia 

continues along the full-period eind post-1980 paths, it must expect low 

and lower productivity; if it returns to the pre-1980 path, labor 

productivity should rise. Such a forecast is unchanged by splitting 

mineral exports into diamond, uranium, other mineral, and manufactured 

exports (Fig. 5.4.3a4). The forecasts based on the pre-1980 period are 

higher than those based on the full-period, and even higher than those 

based on post-1980 until 1997 after which they are the highest. 

Conditional upon exports and on the basis of 1968-1992, 

productivity in the primary sector rises from 1990 and converges to the 
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middle scenario by 1997. There is a general upward trend in the future, 

but since the correlation between exports and productivity is weak 

nothing fxirther can be said. Similar patterns appear for mining and 

quarrying, but the correlations here are much better, producing 

reasonable forecasts exhibited in Table 5.4.1b, and Figure 5.4.3. 
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CHAPTER 6 

discussion of results 

6.0. Background 

Following the order in which the estimations and tests were 

performed, the discussion of this chapter interprets the findings of 

Chapter 5. It begins with the technical aspects of the results, and 

loosens up to state the bottom-lines that may be of interest to policy

makers . 

6.1. Output-Related Econometric Results 

The first part of this section deals with aggregate product, 

sectoral, and subsectoral value-added levels and growth rates. Subsequent 

parts concentrate on productivity. 

6.1.1 Discussion o£ CSSR Results 

For national output as a function of capital, labor, and trade-

induced TFP, the elasticities of labor ia) and capital (j3) are positive 

and significant. The output elasticity of labor is greater than that of 

capital (a = 0.31 > /3 = 0.20) , which is consistent with previous findings. 

For example, most Solow-type growth estimations have often found a = 0.6 

and 0 = 0.4, implying higher labor productivity than capital. However, 

when labor is divided into skilled and unskilled labor, skilled labor is 

negative (y = -0.10 < 0), where 0 = 0.67 > 0, a = 0.36 > 0, and /3 = 0.67 

>> a + y = 0.26. Except for y < 0 the findings agree with those of Mankiw, 

Romer, and Weil (1991) , and Romer (1990) in which the productivity of 

physical capital is higher than that of quality-adjusted labor. In a 

cross-sectional study of 59 developing coxantries, plus the USA, from 1965 

to 1985, Benhabib and Spiegel (199^) found y = -0.06. Their explanation 

for this finding is that most developing countries have very low initial 

stocks of skilled labor. In Namibia the number was about 1200 skilled 



Figure 6. l.lol: Output Ekattdty vrfth Reiped tolobor In NcrrMc^ 1969*1992 

03& 1 

i n o o n a u n o a a a o o o a a u a o o o o n  

Agge^Jsldxi 

*— OucQgeoc^lcta 
Prtmcjyldxi 

o Secciilivlcixi 

ttflayldxr 

FK|iir»6.Mb1: Production Fur)dlonCoeffld«nfi InNoribk^ 1969>1992 

Ss;:f:;}7;;)c»ep:s?ss&ss£;sgssss» a>0>mii>mvicninm«>0>9>v)a>5Soio«o>atat5«atoi 

^e9lb 

purray 

SeanXyy 

lertov 

Ymi 

F igjre 6.1 .loS; Output E loitldty ¥rttt) Reiped to CC|Atd In NcnlUc^ 1969*1992 

06 

OS 

04 

03 

02 

01 
0 

01 
02 

§ 2 e 
Vm 

Flgure6.1.1bS: Elotldtyof Ccrt^-icboi Sutitttutlon In NcrrHbk^ 1969-1992 

08 

06 

^ 04 
M 

02 

04 

o o e e o o o o o o o o o o o o o o o o o  

I I I I I 

Sttfttntnoicnmaiinototaicn 

YM 



164 

workers in 1968. An alternative explanation for 7 < 0 may be what Romer 

(1993) has termed "idea-gaps" as opposed to "object-gaps". In the specific 

case of Namibia this represents a market which has overpaid skilled labor 

beyond the level warranted by its marginal productivity, making it less 

productive than unskilled labor. The implication is a need for physical 

and human capital accumulation^. 

The aggregate output elasticities with respect to labor are 

presented in Fig. e.l.lal. They are positive constant for the economy as 

a whole, negative constant for the primary sector, and variable for the 

secondary and tertiary sectors. Aggregate labor a = 0.3051; disaggregate 

net labor a* = a + 7 = 0.355 - 0.10 = 0.26. Regarding capital, the result 

is consistent with previous studies which have found capital to 

significantly determine output in small non-primary producer coiantries, 

but to be nonsignificant in small primary commodity producers. For the 

Cobb-Douglas /3 = = 0.19; for skill-differentiated production = /3 -

0'K^ = 0.661 - /J'Kj. De Long and Summers's (1991; 1993) cross-sectional 

studies suggest that a 0 < 0 means that investments are made in structures 

so that "stupid" capital formation results, in addition to other possible 

explanations for negative elasticities discussed previously. Conversely, 

a positive association (/3 > 0) between economic growth and capital stock 

implies that "smart" capital formation from investments in machines and 

equipment obtains. It is this type of capital formation that is essential 

to the human-capital accumulation process in the long-run. 

Clearly Namibia's dependence on primary mining makes the country 

vulnerable to the charge of stupid capital formation as Fig. 6.1.1a2 for 

^The interested reader is referred to the Oxford Bulletin of Economics 
and Statistics, Special Issue on Human Capital and Economic Development,19 96 
(February). Many authors whose papers make up this volume distinguish "human 
capital stock effects" which are often negative from "human capital 
accumulation effects" which tend to be positive where present. 
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the output elasticities of capital shows. The tendency has been toward 

declining elasticities with respect to the disaggregate, secondary, and 

tertiary sectors, and constant with respect to primary and aggregate 

production functions. The declining rate is fastest for the whole economy, 

secondary, and tertiary sectors, and seems to suggest that there has been 

too little capital distributed over too many workers over time. This 

reveals further that while the economic stagnation in Namibia became self-

evident only post-1980, it had been in the making years before that as 

instanced by low, falling, and negative capital-labor relations. 

The making of the decline is also discernible from scale 

coefficients of production which are less than unity, i.e., a + P < X and 

a + fl + Y < 1. This suggests technical inefficiencies or decreasing 

returns to scale, measuring the long-run elasticities of output to 

simultaneous variations in all inputs, holding output constant. From Fig. 

6.1.1bl the decline was most evident for the aggregate economy and the 

secondary sector, reflecting the negative impact of overpaid "skilled" 

labor. For the aggregate economy (positive) and primary sector (negative) 

the coefficients are constant. Only in the tertiary sector is the scale 

positive, and it has been rising since 1977. Elsewhere the production 

scale is positive until 1977, and rapidly falling thereafter. These 

diseconomies of scale phenomena imply the absence of both exogenous 

technical change and endogenous growth. 

The output elasticity of labor is constant. In the case of aggregate 

inputs, the output elasticity of labor is greater than that of capital, 

which is consistent with the usual Cobb-Douglas production findings. When 

labor is disaggregated, the output-labor elasticity, although higher 

(0.355) or lower when adjusted for skill (0.355 - 0.10), remains constant. 

However, output-capital elasticity becomes variable, positive from 1969 to 

1982, and negative thereafter. The conclusion is global constant returns 
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to scale for the entire economy and all sectors pre-1980. The exception is 

the secondary sector whose scale approaches zero from the negative side 

until 1978 when it became negative constant. Early on secondary sector 

capital is paid what it is worth, but the lack of skilled labor and 

technical progress prevents the sector from blooming (Fig. 6.1.1b2). 

One may thus conclude that the growth problem for Namibia during 

this period was a capital formation problem, including human capital. 

Because capital was assumed to be exogenous, a further statement Ceinnot be 

made here about savings behavior. Nonetheless, empirical evidence reveals 

that Namibia's average per capita private investment (US$826.57 at 1987 

prices) in 1980 was about the same as that of South Korea in the early 

1970s, and of Malaysia in the late 1970s and early 1980s, when both Asian 

countries grew the fastest. The difference is that gross domestic 

investment per capita in Namibia fell from US$620 in 1980 to US$200 in 

1987, and again to only US$120 in 1993. The ratio of investment to GDP 

dropped from 32.4% in 1980 to merely 9.6% in 1993. The decline in this 

ratio is explained by a major fall in the savings-GDP ratio from 42.9% in 

1980 to 3.7% in 1993 due in part to the loss of net export surplus, but 

mostly because of the steep increase in consumption to 63,2% of GDP in 

1993 from 40.4% in 1980^. This is clear from the investment and gross 

product numbers portrayed in Fig.4.3.3 of Chapter 4. As economic growth 

slowed, net export revenues and net capital formation also stagnated. The 

direction of causation is difficult to assess given a limited number of 

observations. Even so, it seems clear that the consequence of all this is 

the observed stagnation in Namibia post-1980, worsened by a significant 

^Whereas for South Korea both savings-GDP and investment-GDP ratios 
rose steadily as the savings-investment ratio increased and consumption fell, 
for Namibia the savings-investment ratio has declined while the consumption-
savings (investment) ratio has risen. 
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resource shift from production to consumption^. Again this clearly suggests 

that investments declined with economic stagnation. It is unclear, 

however, whether exports caused the stagnation. 

Primary output is inelastic with respect to labor (Oi < 0) and lowly 

elastic with regards to capital > 0. The implication of the former is 

high labor abundance or low labor productivity. A positive but low capital 

elasticity implies that a large part of primary production in Namibia is 

represented by mining, which is generally capital-intensive, but since the 

sxibsector, given high unemployment, is under labor union pressure to hire 

more people, the outcome is negative labor productivity on average. 

Although there is no government policy requiring labor employment, private 

companies are expected to do so as "good citizens". Labor unions too have 

demanded both high wages and more job opportunities for their members. 

Fig.6.1.1b2 shows constant elasticities of substitution between capital 

and labor in the whole economy, and the primary and tertiary sectors, and 

a negative and generally rising substitution in the secondary sector. The 

implication is an economy that operates in Stage III of production in 

which factor substitutability is rigid and technical inefficiencies are 

prevalent. Although nonsignificant at the primary sector level, the effect 

of capital on raining and quarrying output was positive, while that of 

labor was negative. The coefficients of capital and labor reversed signs 

in the agriculture and fishing subsector. A similar finding was observed 

by Sprout and Weaver (1993) for a group of small primary exporting 

developing countries. This means that mining is more labor-saving than 

agriculture. The elasticities of substitution in the primary subsectors 

are equal to unity. 

^The negative effects of excessive consumption on economic growth have 
been noted in a number of recent studies such as Easterly and Rebelo's (1993) 
examination of the impacts of fiscal policies on the economic growth of 125 
countries for the 1970-1988 period. 
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Secondary sector output is inelastic with respect to labor, variable 

with respect to capital, and declining. The elasticity of output with 

respect to capital is positive prior to 1980, and negative thereafter, 

which means that capital and labor switched from complements to rigid 

substitutes. These results are the same for manufacturing. In the case of 

construction, water, and electricity, labor elasticity, ^1,22 = 0.31 -

0.00003L22J, cind capital elasticity, = 0.39 - 0 .OOO76IK22Z, are 

approximately equal and varicible. Likewise tertiary sector labor 

elasticity, = 0.0727 - O.OOOOOlLjc capital elasticity, ^^3 = 0.0753 -

0. OOO5IK3C.) , and production scales are variable, but the substitution 

elasticities are constant. Negative input elasticities suggest that 

average products are falling aind marginal products are negative, such that 

average product is greater than marginal product. Given zero technical 

change as Hicks (1966, pp. 112-135; 373-384) long taught, elasticities of 

siibstitution tend to be negative. Negative elasticities of siibstitution 

suggest that factor complementarity is absent and factor substitutability 

is also limited (Stage III). One source of these diseconomies is lack of 

knowledge and strong market mechcinisms to transmit the information needed 

for progress. This is apparent from the negative effect of skilled labor 

on both production and productivity (Fig. 6.1.Id). Another source is that 

low or negative elasticities are not unusual where there is a "political" 

production function rather than an efficient economic or engineering 

technology. For example, where labor union (or management) regulations set 

the labor/capital or labor/product ratios the result is often low to 

negative elasticities. In those cases note also that unity elasticities of 

substitution do not necessarily imply constant returns to production scale 

as evidenced by the fact that the Cobb-Douglas function need not be 

constant returns to scale. 

Trade-induced TPP and technical change is highest (2.8%) at the 
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national level when disaggregate labor is used, and negative (-0.6477) 

otherwise. This was followed by the technical rates of 1.83% and 1.12% for 

the manufacturing and other secondary subsectors respectively. The fact 

that the rate of technical change in mining (Sn) is greater than that of 

the primary sector {6^) , but smaller than that of the agricultural 

subsector {612)> means that net resource shifts from mining were greater 

than those from agriculture, i.e. Namibia has a lower base in agriculture 

and a higher base in mining. In general the average rate of technical 

change per sub/sector for the entire period has been about 0.2%. Here 

technical change comes out of residual (4.19), and what one accepts as the 

proper measure of technical change, time or total factor productivity. 

Either way the residual (S^) is technical change PLUS the rcindom error term 

which maps out the value of the unexplained ceteris paribus required to 

make the model product equal to actual the product; i.e., = 6T + Error, 

so that St = At in (4.19) . These residuals are shown in Fig. S.l.le. 

Although not pursued further here in the transcendental form this concept 

(Sj) has great and unexplored potential policy, forecasting, and research 

implications for the evolution of technology (A^), as proposed in Chapter 

4. What is important to note from Fig. 6.1.1e is the long-run global 

evolution of technical change around zero with only a few annual {short-

run) positive and negative departures from it. 

6.2. Output-Growth Versus Export-Growth Results 

What influence did the growth of exports have on output growth in 

Namibia? The general answer is provided in Table 6.1.1. Further details 

show that given a coefficient of adjustment of 0.5045, a 10% increase in 

total export growth results in a 5.9% increase in the optimal rate of 

aggregate output growth in the short-run. In the long-run the growth rate 

doubles to 11.8% with 48% of variations explained (see Table 5.2.1). This 

contribution of export growth to economic growth falls within the range of 
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Table 6.1.1 
Aggregate Output Growth and Export Growth in Kamibia, 1969-1992*-^ 

Exports Model A Model B Model C Model D 

Total +n n/a n/a n/a 

Primary n/a +s n/a n/a 

Minerals n/a n/a +s n/a 

Diamonds n/a n/a n/a +n 

Uranium n/a n/a n/a +n 

Other n/a n/a n/a -s 

Agriculture n/a n/a +n +s 

Manufacturing n/a -s -s -n 

Table 6.1.2 
The Effects of Capital-Labor Ratio on Labor Productivity in Namibia, 

1968-1992 

Sector Full-period First-period Second-period 

Aggregate +  + +  -  +  

Primary + - +  

Mining +  + +  + -

Agriculture +  

Secondary +  +  

Manufacturing + +  +  + +  

Other + + +  - -

Tertiary +  - + +  

^n/a. = not applicable; +s = positive and significant, -s = negative and 
significant; +n = positive and insignificant; -n = negative and 
ins igni f i cant. 

= positive; ++ = strongly positive; - = negative; -- = strongly 
negative; -+ = negative but tending more to positive; +- = positive but 
leaning toward negative. 
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2% to 18% estimated by Ukpolo (1994) for developing African countries for 

the 1969-1988 period. Considering total export growth as growth in primary 

and manufactured export growth, the speed of adjustment is 0.5134. Thus 

a 10% increase in the growth rate of primary exports induced a long-run 

increase of 14.8% in the growth rate of the economy, compared to only 7.6% 

in the short-run. In both the short- and long-run, the estimated rate of 

growth is consistent with the 10% rate predicted for small primary 

commodity exporting developing coimtries. In the African context it falls 

half way between the lowest rate (3% for Senegal) cind the highest rate 

(20% for the Repiiblic of Congo), according to Ukpolo (op.cit.). This 

confirms Krugman and Obstfeld's (1990) conclusion that developing 

countries' comparative advantages remain in primary product exports. 

Paradoxically the disadvantage of static comparative advantages in primary 

exports is the tendency for terms of trade to fall, such that gains from 

trade do not spillover to other sectors. On the other hand, Davis (1995) 

has dismissed the "resource curse" hypothesis and Dutch disease on grounds 

that mineral sectors have promoted change in many mineral economies'. Even 

after having considered that opinion, it still cannot be stated 

categorically that export growth cause to output growth. In the worst case 

the performance of the manufacturing export suhsector has tended to reduce 

economic growth by up to 4.1% in the short-run and 7.9% in the long-run. 

That compares rather poorly with a rate of 31% reported for the small non-

primary exporters of the mostly Asian NICs, but also gives credence to the 

belief that primary sectors are poor growth sources in the long-run. The 

implication for Namibia is that venting-for-surplus as Kindleberger said 

is a doioble-edged sword. For Namibia the vent-for-surplus effect was that 

®Graham Davis (1995), "Learning to Love the Dutch Disease: Evidence 
from the Mineral Economies", World Development, Vol. 23, No.10, pp. 1769-1779 . 
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Table 6.2.1a 
Kconoiny-Wide Export Effects on Labor Productivity in Namibia, 

1968-1992"' 

Exports Full First-period Second-period 

Total +SS +ss +n 

Primary +n -t-s -i-n 

Minerals + SS +ss -ss 

Diamonds +ss +n +n 

Uranium +ss +SS -ss 

Other minerals +s +s +n 

Agriculture +n +n +n 

Manufacturing -s/+s -s/+n +n/-n 

Table 6.2.1b 
Export Effects on Primary Sector Labor Productivity in Namibia, 1968-

1992 

Exports Full First-period Second-period 

Total -i-ss +SS •f-n 

Primary +ss +ss -ess 

Minerals -t-s -L-SS •t-n 

Diamonds -t-ss -i-s •hn 

Uranium -t-n -HSS •hn 

Other(minerals) -ss + SS -HSS 

Agriculture +n -ss -n 

^+ss = positive and very significant,- +s = positive and significant; +n 
= positive and insignificant; -ss = negative and very significant; -s = 
negative and significant; -n = negative and insignificant. 
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Table 6.2.Ic 
Export Effects on Mining auid Quarrying Labor Productivity in Namibia, 

1968-1992® 

Exports Full First-period Second-period 

Total +s +SS +s 

Primary -n +s +ss 

Minerals +SS +ss +n 

Diamonds -n +s +s 

Uranium +ss +ss +n 

Other minerals +SS +n + SS 

Agriculture +n -s -n/+n 

Table 6.2.Id 
Export Effects on Agriculture and Fishing Labor Productivity in Namibia, 

1968-1992 

Exports Full First-period Second-period 

Total +n -n +n 

Primary -n -n -T-SS 

Minerals +n +n +s 

Diamonds +n + SS -n 

Uranium -ss -n +n 

Other minerals +n +SS +ss 

Agriculture -n -ss -n 

®+ss = positive and very significant; +s = positive and significant; +n 
= insignificant; -ss = negative and very significant; -s = negative and 
significant; -n = negative and insignificant. 
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Table 6.2.le 
Export Effects on Secondary Sector Labor Productivity in Namibia, 

1968-1992 

Exports Full First-period Second-period 

Total +n •4-SS -n 

Manufacturing -ss -s +n 

Table 6.2.If 
Export Effects on Manufacturing Labor Productivity in Nzunibia, 1968-1992 

Exports Full First-period Second-period 

Total +s +SS +SS 

Manufacturing -s -ss -s 

with growth, imports began to dominate the country's trade offsetting 

conventional growth forces. Viewed from the perspective of mineral export 

growth and other primary export growth, the speed of adjustment remains 

unchanged at roughly 52'^. Economic growth goes up by 1.33% (0.68%) and 

0.11% (0.06%), following a 1% rise in the growth rates of mineral and 

agricultural exports respectively (parentheses are short-rxm rates). Once 

again the performance of the manufactured export sector delays economic 

growth by 4.6% in the short-run and 8.9% in the long-run. Therefore, if 

the focus of Namibia's policy effort at this time is to release the brakes 

imposed on economic growth by manufacturing, that is alright since it does 

not require fxmdamental restructuring of other activities. The suggestion 

to shift from the high productivity mining siibsector to manufacturing, 

however, is hard to defend on the basis of economic theory and the 

available information analyzed here. 

When mineral export growth is divided into diamond, uranium, and 

other primary mineral export growth, the speed of adjustment falls from 

52% to 49%. The growth of diamond exports contributes 3.9% in the short-

run and 8.1% in the long-run. Corresponding effects were 1.9% (short) and 

3.9% (long) for uranium, and negative 5.7% for other primary mineral 
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exports. The contributions of agriculture and manufactured export growth 

remains constant at about 1.5% and -3.4% respectively. Therefore, 

Namibia's economic growth over the study period depends principally on the 

growth of primary exports. 

Also the growth of primary sector output is positively related to 

total export growth with up to 31% of the variations in the dependent 

variable fully explained. Primary output growth had a large impact on the 

growth rate of total exports. This is to be expected since nearly all 

primary output is exported as is. Primary sector export growth accounted 

for 63.3% of primary sector output growth. The explanatory power is lower 

in this instance. The bottom line is that, even as a large portion of 

output, exports do not necessarily lead to economic growth. 

Dividing mineral export growth rates into diamond, uranium, and 

other mineral export growth rates, the explanatory power increases to 

S4.04%, which is an expected statistical, rather than substantive, result. 

Here, unlike in the previous case, nonmineral export growth has a negative 

and significant coefficient. Excluding diamond export growth and the 

autoregressive variable, uranium and other mineral export growth rates are 

positive but insignificant. Similar results are found for the mining and 

quarrying subsector where total export growth accoimts for 16.5% of growth 

(94.3% from primary mineral export growth alone), of which diamond growth 

presents over 40%. Whereas total export growth explained 13.2% of the 

variations in manufacturing output growth with a contribution of 44%, the 

effect of manufacturing export growth is positive but insignificant, and 

the explcinatory power is only 0.7%. Total export growth accounts for only 

10.5% of manufacturing output growth, with 25.8% attributable to the past 

period output growth lagged by one period. The adjusted here is negative 

and 1.3% when only the mcinufactured export growth is considered. The 

implication of these findings is that export growth has at best been only 
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a "handmaiden" rather than an "engine" of national product, sectoral or 

siibsectoral value-added growth in Namibia. This does not, however, mean 

that trade, or exports specifically, are unimportant to Namibia. A 

negative constant term for each regression suggests that, other things 

constant, without exports at all, output growth could have been negative. 

This is a mere correlation, not the causation implied by the x-led 

hypothesis. No relationship is found between export growth and agriculture 

and fishing output growth. This is reasonable as what is exported by this 

subsector is importable. In the short-term, Namibia will do better growing 

home goods for consumption, and importing capital goods for agriculture. 

There also is no significant correlation between tertiary sector output 

growth and export growth, although the relationship in this case is cin 

indirect one. 

S.3. Labor Productivity Results 

From Section 6.1 the effects of primary inputs on output indicate 

strong technical inefficiencies and a shift of resources from the traded 

to the nontraded sectors. This feeds into Section 6.2 which describes the 

effects of export growth on output growth in Namibia as generally 

positive. But only primary (mineral) sector export growth provides the 

strongest case for what may be consistent with the x-led hypothesis. Such 

a case aborts when minerals are decomposed. Therefore, consider next the 

effects of inputs and exports on labor productivity. 

6.3.1. Labor Productivity and Primary Inputs 

Table 6.1.2 summarizes the results presented in Table 5.2.3. These 

results give varying impressions depending on the period, aind specific 

sectors considered. Even so, low capital-labor ratios and elasticities 

obtain, although pre-1980 they tend to be slightly high. During the growth 

years capital stock increased, while labor remained constant or increased 

only slowly. During the post-growth years capital stock declined, while 
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labor, reflecting rapid population growth, increased. The average result 

of all this is lower capital/labor ratios post-1980 than pre-l&GO. 

6.3.2. Labor Productivity and Exports 

The numeric effects of exports on labor productivity are presented 

in Chapter 5. In the following tables those effects are summarized. The x-

led hypothesis, to the extent it implies exports as axi engine of growth, 

is again rejected for Namibia. The little supporting evidence that emerges 

is mixed depending upon sub/sectors and periods. At the aggregate level 

exports are generally importsint to labor productivity, especially during 

the 1968-1980 period. However, that conclusion cannot easily be 

generalized to the post-1980 period where the minerals subsector has 

declined following the decline in ursinium and diamond prices, production, 

and exports during this time (Table 6.2.1a). 

For the primary sector, exports were influential to labor 

productivity (Table 6.2.1b). However, within the primary sector (Table 

S.2.1c) the impacts of exports on productivity are differential, with the 

growth period (1968-1980) providing the strongest case for the x-led 

hypothesis, but the weakest for transfers from resource to innovation 

rents. Transfers are thwarted not by diminishing gains from trade, but by 

how such gains are used. Hence, the strength of the case for the primary 

sector, as the leading economic performer via exports is significantly 

reduced when viewed from the perspective of the negative effects of 

agriculture and fishing exports. Furthermore, while in general terms total 

exports lead to increases in the labor productivities of the secondary 

sector and its manufacturing component during the full period, 

manufacturing exports have a negative effect pre-1980, and positive, but 

insignificant, post-1980 (Table 6.2.1e and f) . The indirect effects of 

exports on the productivity of the construction, water, and electricity 

subsector, and the tertiary sector, are generally strong in the full and 



181 

pre-1980 periods, but weak post-1980. The tertiary sector looks like an 

increasing returns sector. This cannot be, since the elasticity of 

sxabstitution is unity. 

It seems that (i) the gains from manufactured exports are absent; 

and (ii) the institutional mechanisms for transmitting mineral gains from 

trade to the manufacturing subsector are weak. These appear to be more 

promising research topics than the general shifting hypothesis itself. 

Figure 6.2.1 shows subjective relative sectoral prices where it is assumed 

that the dominance of each sub/sector is measured as the ratio of its 

marginal productivity to the aggregate national marginal productivity. As 

sectors become equally important, their relative prices must converge to 

unity. The larger than unity the price ratio, the more dominant a specific 

sector is, that is, if the coefficient of the mining and quarrying 

capital-labor ratio relative to the aggregate capital-labor ratio is 

greater than that of manufacturing relative to the coefficient of the 

aggregate capital-labor ratio, then the former is more dominant than the 

latter, although both may be greater than unity. The magnitudes range from 

-10.059 to 4.667. There is a clear inverted-V pattern for all sectors, 

except agriculture which is positive only during the 1981-1992 period, eind 

the tertiary subsector, for which the pattern is V-like (Figs 6.1.2 and 

6.2.1). What is needed may be for the generated hard currency to be used 

to train workers so as to facilitate technology transfer. This would 

require a domestic currency account, similar to the EU Sysmin facility 

under the Lome IV Convention of which Namibia is a member, from which 

profits may be reinvested. 

6.4. Simple Short-Term Forecasts to 2000 

6.4.1. Output Forecasts with h and K to 2000 

By the year 2000 aggregate GDP appears to be N$l.l billion, N$1.2 

billion, and N$2.2 billion ( in 1980 prices) in the worst, base, and 
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optimiscic cases respectively. The two extreme cases encompass the N$1.99 

forecast by the Bank of Namibia and the World Bank. But the 5% annual 

growth expected by the World Bank and others for 1993-1995 did not occur. 

The actual 3% rate is higher than the rate assumed by this study. Even so, 

the actual product levels, (N$8,372 for 1993, N$10,243 for 1994, N$ll,220 

for 1995) fall well within this study's 95% confidence interval. For 

example, the actual GDP level of N$l,861.7 is comparable to the N$l,910.3 

forecast for 1993. 

At the sub/sectoral levels the two Banks's predictions appear too 

optimistic, while the forecasts of this research are generally low as 

Table 5.4.1b and Figure 5.4.1b indicate. The difference between the 

forecasts made here aind the two Banks' projections may not be comparable 

because the two institutions have not made their forecast assumptions 

explicit (see Fig. 5.4.1). Even so, this study's forecasts seem 

reasonable. 

6.4.2. Productivity Forecasts euid K/L Ratios 

The future outlook for labor productivity depends upon which period 

is used as a basis for forecasting. For example, if Namibia returns to the 

growth scenario of the pre-1980 period, labor productivity should 

increase. For the entire economy, the primary sector, and the mining and 

quarrying subsector the post-1980 basis gives the pessimistic scenario, 

predicting a gloomy future if Namibia continues along the current path of 

stagnation (Fig. 5.4.2). 

6.4.3. Productivity Forecasts amd Exports 

Future labor productivity on the basis of exports presented in Fig. 

5.4.3 is inconclusive. This is because the relationship between exports 

and labor productivity is case-specific, period-dependent, cind generally 

weak (Fig. 5.4.3). This also means that any expected future productivity 

or output growth which is based on the performance of the export sectors 
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alone may be difficult (costly) to achieve in the long-nan. It would seem 

that real improvement begins with improvement in the traded sectors, cind 

only then can general discussion move ahead to include exports first, and 

along the way to manufacturing exports in particular. Namibia is better-

off improving domestic determinants of performance and competitiveness. 

The benefits from any policy concentration on foreign demand factors alone 

are politically efficacious, but may not be economically feasible. Other 

countries buy from Namibia what they demand, not what Namibia or anybody 

else wants. With this generalization in mind the next chapter draws 

conclusions. 
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SUMMARY, CONCLUSIONS AND IMPLICATIONS 

7.0. Summary 

Many developing countries have performed poorly since the 1980s. 

Namibia is no exception. The search for solutions has renewed interest in 

resources, technology, investment, and foreign trade as means for 

stimulating growth in these countries. How resources, technology, and 

foreign trade may stimulate Namibia's growth has never before been 

investigated carefully. Hence, the objective of this study. 

In the light of the lack of economic growth since the 1980s Namibian 

policy-makers have blamed primary commodity export markets for the 

problem. Blaming primary resource exports is nothing more than a rehashing 

of the mineral "resource curse thesis." Policy-makers have nonetheless 

readily endorsed a shift to manufacturing and manufactured exports as the 

"solution". The World Bank and ONIDO have also urged growth stimulation, 

poverty and unemployment alleviation, and productive public spending as 

solutions. However, neither the Namibian policy-makers nor the 

international institutions have suggested how each of their prescriptions 

may be implemented. They have also failed to provide a framework for 

analyzing the growth problem, and may have even mis-diagnosed it. It seems 

that Namibia has stagnated not because of over-specialization in primary 

mineral commodity exports and under-specialization in manufacturing, but 

because the country has failed to convert its short-run advantages in 

minerals into long-run advcintages in other traded and nontraded goods. 

From the literature survey it was surmised that the needed procedure 

for cinalyzing Namibia's problem required combining resources, technology, 

and trade into an empirically relevant framework. One generally accepted 

way of doing this is the production function approach. Another less 

rigorous way is the simple correlation analysis of the economic-export 
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nexus, familiar to the conventional x-led hypothesis. Chapter 4 

demonstrated the theoretical bases of the generalized technologies for 

transforming Namibian resources (land, labor, and capital) into specific 

outputs and productivities. Empirical estimations and tests were provided 

by Chapter 5. From the estimated results, growth effects were inferred. In 

one further step growth rates were correlated to export growth; in 

another, labor productivities were related to foreign trade through 

exports. Various aspects of the results were discussed in Chapter 6 from 

which the implications of the results, also stated in that chapter, 

derive. This final chapter states the study conclusions. It looks ahead to 

the is^lications of the conclusions reached for policy, forecasting, auid 

future research, auid finally states brief recommendations deriving from 

both. 

7.1. Conclusions 

The nationwide aggregate production function (Solow) by its very 

nature conceals dissimilarities among sectors and subsectors in cost 

space, as it does in displaying the trend over time. Namibia's 

subsectors show that results differ widely at this smaller level within 

the larger sector and with the nation-wide results. Nonetheless, 

however disaggregated, the results from this research conclude that 

Namibia's technologies were characterized by constant returns to scale 

in the pre-1980 decades, but that decreasing returns set in after 1980. 

Nationwide, over the 25 years observed, there is a small growth 

trend in gross national product evidenced, but this breaks down to 

significant positive growth pre-1980 followed by a significauit decline 

after 1980, which all but offsets the 25 year trend. This is the first 

conclusion. 

Similarly, with respect to input substitution, capital and labor 

forced Stage III of production. The research further shows that the 
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shift away from emphasis on the leading primary sector did not result 

in increased factor productivities. This is the second conclusion. 

From both conclusions one may infer that the rather significant change 

in fortvine of Namibia's export and import industries after 1980 

evidences serious technical inefficiencies, in addition to the fall in 

the terms of trade between export and import prices after 1980. 

In the more detailed sectoral analyses, throughout the 25 years 

of the study the primary (export) sector consistently outperforms the 

others, although there are sxibsector industries within the resource 

aggregate which show varied trends in returns to scale and in output 

elasticities. Clearly, prior to 1980 capital formation in the traded 

goods sector, particularly exports, fostered economic growth. Just as 

clearly, Namibia appears to have followed the World Bank and IMF 

prescriptions by attempting to shift away from resource rents toward 

"innovation" rents. Piiblic investment rises as private investment 

diminishes, much of it in utilities and infrastructure construction. 

Accordingly, capital in the secondary sector increases relatively after 

1980. However, the turnabout in growth is accompanied also by a shift 

in output and investment away from the traded goods and toward 

nontraded goods sectors, especially services, which is mainly 

government employment. Since the financing after 1980 was largely 

through capital treinsfers rather than trade surplus, this implies a 

purchasing power transfers-in (and so of opposite sign from) the free 

cash flows of the pre-1980 decades in which export surpluses dominated 

capital accumulation. The net result upon detailed and disaggregated 

analyses shows that the economy stagnated and declined after 1980 and 

this led to an overall performance below expectations for the entire 25 

year period, in which output growth and productivity were slow to 

respond to input changes. This reading of the research results is 
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confirmed by the many low and negative output elasticities of both 

capital and labor. While such anomalies can be the result of data 

problems, they can also support the appearance of technical 

inefficiencies. The main point is that contrary to the initially 

maintained hypothesis that exports lead an economy to growth in output 

and productivity, as should the shift from resource rents toward high 

information or high technology quasi-rents, Namibia shows results 

neither from exports nor the shift to manufactures. Exports are indeed 

a handmaiden to growth, but not an engine of growth in Namibia's case. 

7.2. iB^llcations 

7.2.1. Direct Policy Xa^llcations 

Firstly, the conclusions stated above suggest that Namibia will 

have to increase low, negative, and declining factor elasticities if it 

hopes to stimulate economic growth. To sustain economic growth, an 

effort is needed to encourage TFP. Both economic growth and technical 

change (including TFP) will depend on raising capital-labor ratios and 

learning to progress from trade. The ad hoc estimation of the aggregate 

TFP variable revealed a very high constant rate of learning from trade 

in Namibia (in excess of 80%) , but very low rates of progress (around 

10%) and technical change (1.3-3.7%). This indicates two things: (i) 

imported inputs have not responded correctly to the falling economic 

activity (GNP) ; and (ii) traditional expenditures on imported inputs 

were diverted to consumption goods. In this case Namibia consumes like 

a developed country while producing like a developing one. 

Secondly, to raise the K-L ratios requires either faster physical 

eind human capital formation, or slower labor growth. Controlling the 

labor growth would require slowing'down the wage rate in mining which 

was run-up pre-1980 by inflation, as well as the initiation of 

yellowcake production in Namibia in the mid-1970s. Capital formation 
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depends on surplus generation which in Namibia's case is likely to come 

from the traded sectors, including export sectors within which the 

primary mineral subsector is a dominant part. 

Thirdly, export growth is positively related to output growth, 

but the association of Icibor productivity and exports is weak, sector-

specific and period-specific. Therefore, the direct policy implication 

is that exports are a necessary condition for output growth, but not a 

sufficient condition for either economic growth or factor productivity. 

The limiting lemma is that the generation of trade surplus requires 

skilled labor, labor skills, and skillful management to lead to 

economic growth. To the contrary, the effects of skilled labor in 

Namibia have tended to be negative, and the implications that one could 

have inferred are therefore mute. 

7.2.2. Single Forecasting Implications 

Given current conditions with respect to input productivities, 

and output performance, Namibia cannot realistically expect miraculous 

growth through the year 2000. The subjective probability of a sudden 

recovery and sustainable growth is lower thcin that for a long term 

stagnation. If, however, capital-labor ratios return to their pre-1980 

levels (with a few exceptions by sub/sector as noted), output and labor 

productivity should rise. Continuation of the current situation would 

be disastrous, at least for productivity growth. Exports would help, 

but not cause, productivity increases. 

The World Bank's and UNIDO's recommendations for reducing the 

size and growth of the public component of the tertiary sector, and of 

productive public spending are on target. Their speculations for 

stimulating growth via a shift to manufacturing, however, are brought 

into serious question by the low productivity of this subsector. A 

premature transition could lead to a Dutch disease. Currently, and 



189 

perhaps for the foreseeable future, Namibia's comparative advantages 

are in primary resources (minerals) . Although there is sufficient 

evidence from the industrialized and industrializing country's that 

under certain conditions manufacturing activities are conducive to 

dynamic innovation rents, that statement is meaningless for Namibian 

policy unless strong domestic savings and investment fxinctions support 

change, along with technology transfer. The effectiveness of those 

functions requires some minimum resource capacity. Resource capacity in 

Namibia's case would require a strong domestic (traditional) sector to 

provide the requisite surplus, which in this case would be the primary 

mineral subsector. To weaken this svibsector, even with expanding 

exports, is to postpone economic growth well into the next century. 

7.2.3. Implications for Further Research 

The empirical results suggest a number of areas for further 

research. While acceptable for technical change, to assume that capital 

and human capital are exogenous may be unrealistic. Such an assumption 

leaves much of the dynamics of the growth and stagnation processes 

unexplained, and its realism can be checked only through empirical 

tests. Moreover, output (including exports), capital and net exports 

are not only endogenous, they are simultaneously determined. This 

simultaneity can be modeled only within a framework that abstracts from 

recent developments in the endogenous and trade growth theories in the 

context of the export-led growth hypothesis. The processes xmderlying 

the accumulation of capital, labor, and exports are a potential 

research area deriving from this study. 

Technical change may also not be exogenous and that too needs 

further study. There remains a need for commodity analyses and more 

elaborate forecasting. Such analyses, however, would be conditional 

upon better information thcui presently available. In that meantime case 
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a recommendation of this research is for government to provide more 

information to would-be mining companies with respect to possible 

resource estimations and locations to enable these firms to figure out 

their competitive advantage (production costs) from operating in 

Namibia. This information would include, among other things, surveys 

about whether or not mining firms would forward-integrate their 

Namibian operations or would rather specialize in primary (mineral) 

commodities. In other words, government may recommend a shift, but 

ultimately only private firms actually decide the feasibility of such 

a move and whether it can be made. 

There is no doubt that the results show that Namibia is a primary 

mineral commodity economy. This is not necessarily bad, because even as 

output declines post-1980, the mineral sector makes positive 

contributions to labor productivity. No strong evidence of growth due 

to manufacturing output or ejcport growth is found even during the 

decade of economic and export growth nationwide. During the 1968-1980 

period, increases in mining and quarrying capital-leibor ratios are 

higher than anywhere else in the economy. Yet the spill-over growth 

effects predicted of manufacturing by the new growth theory are absent. 

The conclusion favors more zero transfer of rents (externalities) from 

primary to secondary sectors. But even if one accepts this conclusion, 

it must still be remembered that 1968-1980 witnessed the initiation, 

rise, aind fall of the uranium market. Post-1980 the market continued to 

deteriorate. The effects of this on the economy have been just as 

significantly negative as they were significantly positive pre-1980. 

Moreover, it may also be the case that 12 years is a relatively short 

time for spill-over effects to' manifest. Either way, if the 

manufacturing sector is to take off in Namibia it will do so only in 

the presence, not absence, of a strong mining sector, as a base for 
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only the latter has so far revealed comparative adveintage! Thus the 

following brief recommendations can be made. 

7.3. Summary of Recommendations 

The hypothesis that accelerated growth can be obtained by 

shifting to innovation rents requires knowledge of which Namibian 

industries actually hold out a promise for higher rents and have at 

least comparative advantages. First, one may suggest going further 

downstream in an industry which evidences comparative advantages now, 

e.g., diamonds. Here one might further enhance value by working 

diamonds (cutting or setting). A further strategy may be encouraging 

industry to enhance and resume the economic integration of Namibia with 

its high growth neighbor South Africa, now that the political questions 

of apartheid have been done away with. For decades the two economies 

were virtually one. With South Africa projected to grow fastest among 

African states, Namibia may already be better positioned than other 

countries. To strengthen its position further domestic capital 

formation is recommended. Exchange rates may well be a factor given the 

close ties between Namibia and its wealthy neighbor. Note that during 

the period of higher growth the Rand was undervalued relative to the 

US$, while in the later period of stagnation the Rand has been 

overvalued motivating consumption imports. 

Technical progress is another required input. It would appear 

that passing the baton to the private sector rather than encouraging 

government R and D is preferaible. Whether Namibia chooses to go this 

way or not, the point is that industry, not government, is the best 

positioned of technologies and the best innovator in searching out high 

growth areas of investment. The big gains to an economy with respect to 

growth come from technological changes affecting domestic 

productivities independent of gains from trade. 



192 

The current policy for diversification seems well intentioned. 

What is needed, however, is "competitive diversification". How that is 

actually achieved requires further research, capital formation, eibove 

average skill and management building, as well as capital inflows. 

These are forthcoming only if domestic production factors and 

institutions are significantly strengthened, not weakened! In other 

words, the international political economy of trade, to the extent that 

it is mainly exogenous to small developing countries, may in fact be 

less importcUit to growth thcui domestic factors. This is what this 

analysis has shown. 
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