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Abstract 

This sll/dl ' has sho ll'lI the depelldence orlhe Zall1hian econOIl1.1' on copper e.l}JorlsjiJr 0 

large prop()r1ion oj'il.l,/oreign exchange eornings. Agoin.I·l lhis hw;kgrol/lld. Ihe s/I{(lv has 

/ ill'lher (ll/ell/pted 10 lI10del copper expoI'I sl/pply ill Ihe/i'wllel I'Ork oj'o co il7legrotion ontl 

errol' correction model representation. The copper export supply / imclion is estililoted 

I/sing annual dolo spanning the period 1970-200./. The general sll/ Iic long-l'IIn 

coinlegrulion equa/ion reveals thclI price as H'ell os non-price fac lors ({re ill1porlal7l 

delerminal7ls ol copper export supply. However, when lags are incorporated, non-price 

fc/ctors beller explain the supply of cappel' exports. Conversely, with and withoUi lags. in 

Ihe short-run, only non-price/iJctors are seen as important delenninanls oj'copper exporl 

sLlpplv. These resllits show that emphasis on priCeraCIOrS in alTeeling expo/'ls lI1ay not he 

ol essence 10 Ihe Zambian case. Finally. these findings raise a range oj'issues Ihal may 

gllide policy assertion sllch as Ihe overall goal oj' governmel7l and policy makers "eing 

one Ihal seeks to diversify exports awayfi-ol11 dependence on copper. 

f(ey Words: Copper, Export S upply , Coilltegrlltiall, Errol' Correctioll Model, Price 

Factors, NOli -price fac tors 
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CHAPTER ONE 

INTRODUCTION 

1 Introduction 

1.1 Background 

Primary commod ities and the forces which determine their prices raise a range of issues wh ich 

are of concern to economists and policy-makers. Most obv iously food, fuels and raw materials 

accoun t for around half the export earn ings of the developing countries as a whole and around 90 

% of those of sub-Saharan Africa (Wi nters and Sapsford, 1990). In view of the importance of 

primary products in world trade in general, and in the trading activities of developing countries 

in particular, the determinants of primary commodity exports has been a subject of much debate. 

Moreover, for many individual countries, exports are highly concentrated in one or a few spec ific 

commod ities. For example, around half of deve loping countries earn over 50 % of their export 

revenues from a single primary commod ity, whi le around 75 % earn at least 60 % from three or 

fewer primary products (Winters and Saps ford , 1990). Further, it is believed that the quantities 

traded of most primary com mod ities tend to grow less rapidly than those of other traded goods, 

including manufacturers. Thus in the long run the only effect ive response to adverse price trends 

in primaries is export dive rsification, and export prices are a vital consideration in developing 

countr ies' economic we ll-being and policy-making. 



Primary prices are also critical in the short run for they appear to fluctuate substantially more 

than do manufactures' prices. Arguably, price variability results in large swings in export 

earnings which can be di srupti ve of investment and growth. The evidence of a long run link 

between export fluctuations and the level of econom ic growth is actual ly rather ambiguous, but 

the widespread perception that there is an adverse relationship is sufficient to place the issue 

firml y on the econom ist's agenda. 

Zambia has not been spared in the light of its dependence on a single primary product for a large 

proportion of its export earnings. A close look at the Zambian economy quickly reviews that the 

cornerstone of its economic prosperity lies in its possession and export of mineral resources. For 

example, as at October 2007, accord ing to the Central Statistical Office of Zambia, copper 

exports earn ings accounted for about 75 % of Zambia's total exports earnings (CSO, 2007). This 

in itse lf is a significant proportion. This issue coupled with the observation that the core of 

Zambia's development strategy vis-a-vis trade policy is one that hinges on export- led growth, it 

is interest ing to take on thi s matter further by examining factors behind the performance of 

exports . Additionally, owi ng to the fact that export-l ed growth will bring in technology transfer, 

effici ent al location of resources due to internat ional competition and cost-effi cient allocat ion of 

resources, it is highl y in tr iguing to ascertain factors behind export performance. 

In the same ve tn , Melesse (2004) notes that the arguments the In ternat ional Monetary Fund 

(lMF) and Wo rl d Bank put forward in re lation to the problems developing countries face vis-a­

vis their exports of primary prod ucts are not re lated to external factors like decline in demand , 
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but domestic po li cy problems and to a great extent supply constraints. The underl yi ng 

assumption beh ind the International Monetary Fund (IMF) and Wor ld Bank' s programmes such 

as the Structural Adj ustment Programmes (SAPs) is the small country assumption]. Th is 

observation remains very much to be subjected to empi rical va lidat ion. 

1.2 Statement of the Problem 

The economy of Zambia has since time immemorial danced to the tune of copper prices where 

flourish ing copper prices on the international market usually reflect a sound and healthy 

economy with the converse holding true . Thus it has been upon the shoulders of government and 

various stakeholders to find ways and means to relieve the country from this significant 

dependence on copper exports fo r a large chunk of fore ign exchange earnings and/or while 

enjoying benefits from high copper prices, find sustainab le means to cushion the economy in 

times of econom ic di stress when copper prices are low. 

In so doing, the economy has fallen prey to a catalogue of economic adjustments and reforms 

intended to diversify the economy and consequently reduce this heavy dependence on copper 

exports. Fo r instance, during the period 1964-1974, the main thrust of the trade policy was the 

import subst itution industriali zation strategy. However, with the observation that Zambia's 

Balance of Payments rema ined in deficit throughout the 1990s, pressu re mounted on policy 

makers and as a consequence they resorted to outward-or iented growth strategy where export s 

growth and expansion is the core. Currentl y, export led growth is be ing pursued in Zambi a. 

I The underlying tru th abollt the small count ry assumption is that the country in question is 100 small to affect world supply and price; hence, it can on ly increase its export revenue by increasing su pply at the go ing pri ce (Mclcsse. 2004 ). 
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Thi s study attempts to model Zambia' s export func tion. Inevitably, thi s implies seeking to 

examine and exp lore factors that are alleged to innuence exports of Zambia. However, Zambia's 

export sector is di saggregated into many components but fo r precise and indeed comprehensive 

analys is it is worth not ing that different sub-sectors are likely to respond differe ntly to given 

stimuli. Based on the initial observation that copper exports in Zambia constitute a large chunk 

of tota l exports, the latter is decomposed into two major categories: Copper exports and other 

exports. An immediate consequence of so doing makes it possible to we igh the commodities 

export supply response. Note that, however, only the modeling of copper expolt supply will be 

done. 

1.3 Objectives of the Study 

General Objective 

• To asceltain factors that innuence the suppl y of copper exports 

Specific Objectives 

I. To ascerta in the role played by import compression on copper exports 

II. To determine the role played by gross domestic investment in affecting copper exports 

II I. To determine the innuence of the real exchange rate on copper exports 

IV. To ascerta in the role of the trade reg ime in affectin g copper exports 

v. To draw poli cy implicat ions fo r copper exports supply from the empirical findings 
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1.4 Hypothesis 

The hypothesis of thi s study is: 

• Price as well as non-price factors have a bearing on the supply of copper exports 

1.5 Significance of the Study 

Some studies focusing on exploring determinants of exports, in general , use aggregated export 

supply data. By using disaggregated exports data (i.e. copper exports and other exports), this 

study will convey substantial information to recipient economic agents. 

Notwithstanding that no attempt has been made to model copper export supply for Zambia by 

using both price and non-price factors, this study is the first to tackle this. Bearing in mind that 

there is a genera l consensus that price and non- price factors affect the export supply of primary 

commodities, no formal approach has been taken to document the degree by which these 

different forces act, at least in Zambia. Furthermore, considering the role of exports 111 

development, the contribution to literature on the Zambian case cannot be overemphasized. 

Moreover, thi s study employs econometric techniques; by utilizing time series properties such as 

stationarity tests, cointegration and error correction modeling. The findings of thi s study are 

therefore significant in the sense that they wil l contribute to the literature of primary expol·t 

supply modeling by use of the latest innovations in econometric analysis. 
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1.6 Limitations of the study 

This study on ly considers the factors behind the supply of copper exports and the small country 

assumption is mainta ined throughout the analysis. Logically, this implies that global effects are 

not considered. Th is does not, however, affect our results because the essence of the study li es in 

determ ini ng different factors that influence copper exports suppl y. Another limitation lies in the 

difficu lty of quantifying variab les from the data in the sense that determining the right proxy for 

a given economic variable may prove problematic. 

1.7 Structure of the Study 

This study is structured as fo llows : next to this introduction is Chapter two which provides 

background descriptive information relating to Zambia' s macro economy, structure and 

composition of Zambia's exports and the political economy of the copper sector of Zambia with 

a brief out look of the global copper market. Chapter three goes a step further by reviewing both 

theoretical and empirical literature that may help explain the information derived from chapter 

two. Chapter four outlines the model to be used and at the same time dwe ll s on est imation and 

discussion of resu lts thereof. Finally, chapter five concludes the study by giving policy 

recommendation in the light of the findings obtained. 
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CHAPTER TWO 

OVERVIEW OF THE ZAMBIAN ECONOMY 

2.1 Introduction 

This section of the paper fo llows a descriptive approach as it seeks to examine the factors that 

essentially influence exports of Zambia. Thi s is premised on the acknowledgement of the role of 

exports in economic development. 

2.1.1 An overview of the Zambian Economy: 1964 - 2006 

In order to comprehend the evolution of the Zambian economy, it is important to attach 

importance to some hi storical standpoints which will eventuall y help put the current economic 

trends into context. Therefore, the period under review will run from around 1964 onwards. 

It should be noted at this juncture that Zambia 's economic performance can be classi fied into 

four di stinct ep isodes on the basis of major political and/or economic changes (Mwanawina and 

Mul ungushi , 2003): 

• Free market economy - Earl y 1960s to 1969 

• Mixed economy, state control and management - 1970 to 1984 
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• Economic transition, stabili zat ion and introduct ion of structural adj ustment po licies -

1985to 1991 

• Full implementat ion of the structural adjustment policies - 1991 to date 

A few years after independence (i.e. after 1964), Zambia was considered as one of the most 

thriv ing nat ions in Afr ica. This success was mainly attributed to her possession of mineral 

wealth, endowment of arable land, among others. wh ich in turn provided as a veh icle for 

potential sustainab le econom ic deve lopment. This is evidenced by the Weeks et al. (2006) who 

point out that Zambia had, in 1964, one of the highest per capita incomes in Africa. Zambia 

exper ienced moderate growth in the real per capita gross domestic product (GOP) in the period 

1960 to about 1972. The highest performance was recorded in 1965 which stood at 13.2 % and 

was mainly attributed to higher levels of investment and re latively buoyant copper prices 

(Mwanawina and Mulungushi , 2003). However, the new government under the United National 

Independence Party (UN IP) faced a daunting task in that it inherited a low and hence inadequate 

human capital stock, infrastructure that was in a definite bad shape from the colonial regime. 

The main feature of the first episode was the Import Substitution Industriali zation (lSI) strategy. 

During this peri od, the economy experienced sign ificant growth rates brought about largely by 

rising copper prices albeit erratically (Musonda, 1998). In the years immediately after 

independence, copper appeared as the vehic le to development and modernization, and to these 

ends the government took fifty -one percent ownership of the sector and whol ly national ized a 

substanti al part of the manufacturing sector. all public utilities, and key elements of transport and 

communications. Financial inst itutions were underdeveloped, cate ring to mining and the rest of 
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the formal sector. The lSI though well intended was undermined by increased government 

participation and continued protection of the manufacturing sector through tariffs. Therefore, 

given the lack of ski ll s and, essentially, translated planning inst itutions, it was not surp ri sing that 

polit ical interference, managerial ineffic iency, and lack of accountability undermined the 

potential for dive rsification and consequently led to ineffi cient allocation of resources (Musonda 

1998; Weeks et aI. , 2006). 

However, since the type of investment to be undertaken in order to propel economic growth in 

the right direction was capital intens ive and dependent on imported inputs, thi s stood as a 

weakness for the import substitution industrial strategy. Mwanawina and Mulungushi (2003) 

further note that the major weakness of the import substitution industri al strategy the government 

pursued was its weak linkages among sectors. 

A fall in world copper prices around early to mid-1970s marks the advent of the second phase of 

Zambia's economic performance. These systemic problems reinforced an economic decline 

rooted in the poor performance of the mining industry and government's weak policy reaction to 

this dec li ne (Mwanawina and Mulungushi , 2003). 

With dwind li ng forei gn exchange reserves, Zambia had to borrow from external sources in order 

to finan ce consumption investment. Consequentl y, the country accumulated huge international 

debts and debt servicin g became even more difficult. 
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In a nutshell , the slow growth of the Zambian economy between the late 1960s and mid- I 970s 

can, to a great extent , be explained by a politically-mot ivated2 disruption of export products, 

which resulted in low investment in mining, a growing trade deficit and heavy indebtedness 

(Mwanawina and Mulungushi , 2003). 

The economic dec line the country experienced in the previous two periods continued even in the 

third period. The government was faced with much worry and it is during the 1985 - 199 I period 

that it re- introduced market based po licy changes and policy reversals. Thus, the Zambian 

government in-conj unction with the International Monetary Fund (IMF) introduced policies 

aimed at helping the economy recover from its econom ic malaise. During this period, Structural 

Adjustment Programmes (SAP) had been introduced but as the Weeks et ai. (2006) further notes, 

the SAP brought profound changes to a country ill structured to accommodate them. Trade 

li beralization in troduced competition , which the state enterprises were unprepared to meet. 

Further, previous tests in economic polic ies exposed the macro economy to vo lati lity which in 

turn worked against it as both the macroeconomic and political economy where not considered 

conducive for serious long-term investment (Mwanawina and Mulungushi, 2003). 

In add ition, during 1985 - 199 I the government introduced market based policies in the 

framework of the multilatera l loan conditionality (i .c. the IMF economic liberali zation program 

which was subsequently cIropped in 1987). However, thi s was met with discontentment 

throughout the country since the economic perfo rmance in general was on a brisk dec line part ly 

due to rapidly declining incomes, ri sing prices and the problem of cont inued capac ity 

underutilization (Mwanawina and Mu lungushi, 2003). 

~ This will be made clear below 
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Consequentl y, there was a change of government in 199 1 with the new government pursuing 

market based policies. This also marked the advent of privatization of state enterprises . The 

government initiated the di vestiture process with the Privatization Act of 1992. The act 

established the Zambia Privatizat ion Agency (ZPA) as an autonomous agency of the government 

to plan , implement and monitor the privati zation of state enterprises. The pr ivat ization of state 

owned enterprises progressed quickly with the sa li ent exception of the programme's keystone, 

the mining sector (Mwanawina and Mulungushi , 2003). 

Ndulu (1986, 199 1), as quoted in Alemayehu , Weeks and McKinley (2006), points out that 

balance of payments pressures on African economies have resulted in policies of import 

compress ion 111 that the balance of payment crisis sets a limit on the level of imports. Thus 

import compress ion occurs either when domesti c goods are imperfect substitutes for the 

imported ones, or as a consequence of low capacity of African countries. Alemayehu, Weeks and 

McKin ley (2006) observe that the latter typically results from low levels of export earnings and 

fore ign sav ings, which , in tu rn , will depend on external terms of trade, net forei gn resource 

inflows, and weather conditions in econom ies domi nated by rain-fed agriculture and discovery 

and exhaustion of mineral resources. The last factor fits the Zambian case we ll since the country 

depends on mineral resources for a large chunk of its export earnings. 

Despite an imp lementation of pri vat izat ion and liberalization policies, a snapshot of Zambia 's 

ba lance of payments indicates that Zambia remai ned in deficit throughout the 1990s and thi s 

essent ia ll y put pressure on the authorities to change the economic po licies, in genera l, and trade 
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po licies, in particular. To that effect, the trade regime had been liberalized to a great extent and 

there had been substant ial decentralization and deregulat ion in other spheres of economic 

activity. Since late 1991, it has moved decisively away from import substitution to outward 

orientation as the base of its growth strategy. 

In line with thi s, the Zambian government has slllce emphasized the need to pursue such 

outward-oriented polic ies which have a desired positive impact on the economy. The trade 

regime has been considerably liberalized and tariffs are now the main instrument of trade policy. 

The government promoted exports through creating market awareness. The objective was to 

create a dynamic trade promotion programme with the involvement of the private sector. The 

strategy also included enhancing market deve lopment activities. However, negative economic 

performance continued even by 1992 despite intensification of the SAP. Overall economic 

performance remained sluggish as manifested by real GOP growth decline by 0.9 %. 

By 2002, Zambia experienced a significant economic growth of 3.9 %. This performance relied 

main ly on external factors, such as favorable weather and high international metal prices, and 

does not seem to be based on internal policies or existent convincing development strategy. The 

government, particularl y, has been unsuccessful on several fronts , which include: promoting a 

di versi fication of the country's export base away from its heavy dependency on copper, 

managin g its expenditure - more efficiently. Even more intrigu ing is that in 2006, Zambia's 

GOP grelV by an estimated 5.8 % mainly as a result of increased copper product ion, buoyant 

copper prices. an exceptionally good agricultural performance and a strong expans ion in 

construct ion . To a great extent, this accomplishment can be acc red ited to macroeconomic 
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fundamentals that have improved in recent years - which include government ' s achievement of a 

major fiscal consolidation and undertook public-sector reforms that triggered the cancellation of 

US$3 .9 billion of external debt in 2005. Resto red donor confidence seemingly translated into 

larger inflows of aid, increasingly as direct budgetary support. The sharp apprec iation of the 

Kwacha experienced in late 2005 and earl y 2006, coupled wi th the 2006 bumper harvest, eased 

inflationary pressure, wh ich averaged 9 % - the first time in about 30 years that Zamb ia has 

achieved single-d igit inflation (Organization for Econom ic Cooperation Development (OECD), 

2004; 2007). 

Table 1.0 Zambia: Sector contributions to real GDP growth, in percentage points 

1991-94 1995-2000 2001-03 
GOP growth % -3.0 1.8 4.0 
Agricu ltu re -0.1 0.9 0.0 
Mining -1.0 -1.5 0.8 
Manufacturing -0.1 OJ 0.5 
Construction -0.7 0.1 0.8 
Trade -0.5 0.9 0.9 
Other -0.6 1.1 1.0 

SOllrce: African ronlm and Network on Debt and Development (A rRODA D). (2006) 

2004-06 
4.6 
0.6 
0.7 
0.6 
0.8 
0.9 
1.0 

However, because the economy has not been diversified to a des irable level , the economy lingers 

in its suscept ibility to climat ic and terms of trade shocks which may trigger another ep isode of 

worry and a blurry economic outlook. 
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2.1.2 Evolution of the exchange rate policy in Zambia 

Zambia 's exchange rate policy has been subjected to many changes since independence to date 

as a too l to ac hieve both internal and external balance in the economy. 

Tab le 2.0 below summarizes the exchange rate po licy regimes as cited in Musonda (200 I). 

Ta ble 2.0 Exchange rate policy regim es 

Period 
1964 - 1971 
1972 - 1976 
1977 - 1982 
1983 - 1984 
1985 - 1987 
1988 - 1989 

1990 - 199 1 
199 1 - 1992 
1992 - to date 

Exchange Rate Policy Descri ption 
Rates fixed to the British Pou nd Sterling 
Rates fi xed to the US dollar 
Rates pegged to the SDR with occas ional deval uations 
Rates pegged to a basket of major trading partners' currencies 
Foreign exchange Dutch auction system Introduced 
Fixed par ity to the US dollar re-introduced with occas ional 
devaluations 
Dual exchange rate system (managed fl oat) 
Open General Li cense (OGL) system, rate unified 
Fully liberalized exchange rate policy 

SOl/ree: Bank ojZambia - Annual Reports - in Mllsonda (200!) 

As table 2.0 indicates, the exchange rate policy has undergone marked changes from 1964 to 

date. The period 1964 to the mid-1 980s marked peri od under which the exchange rate was fixed . 

In 1985, the fo reign exchange Dutch auction system was introduced were the va lue of the 

currency was to be dete rmined by the hi ghest bid of the week. During first week of the auction, 

the Kwacha was devalued by at least 100 percent. Mwanza ( 1992) as cited in Musonda (1998) 

notes that the auct ion system was ended on I may 1987 when Zambia broke away from the IMF 

programme. 
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Following this break away, the auction system was replaced by a fixed exchange rate regime 

again with the Kwacha being reva lued upwards from about K 12.00 to a dollar to KS.OO to a 

dollar. 

The period afterwards marked government's efforts to completely liberali ze the foreign 

exchange market. A change of government in 199 1 proved fruitful as these efforts were 

rewarded when in October 1992 the government allowed the establishment of bureaux de change 

and hence the adoption of a flexible exchange rate policy. The immediate consequence of this 

was the concomitant liberalization of both the capita l and current account (Musonda, 200 I). 

The IMF (2006) also noted that Zambia undertook extensive liberalization of the foreign 

exchange market during 1992-95. The introduction of bureaux de change, lifting of controls on 

current transactions, and permiss ion to citi zens and non-citi zens to hold foreign currency 

accounts enab led market forces to playa larger role in the determination of the exchange rate. 

The Bank of Zambia was still able to exert influence over the exchange rate through the Bank's 

regular auctions. An interbank market in foreign exchange was established in 2003. Currently, 

the Bank of Zamb ia intervenes in the sometimes thin foreign exchange market to smooth 

excessive vo latility and to meet its reserve targets. 

In summary, a country study by Weeks et al. (2006) observes that monetary, financial and 

exchange rate policies in Zambia went th rough two phases after independence. The fir st phase, 

until the late 19S0s, was characteri zed by extensive interventi on in the economy in order to 

suppo!"! the government 's growth policies. On the other hand , the most important featu re of the 
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second phase, since the late 1980s, was the implementat ion of an orthodox programme of 

economic refo rms guided by the IMF and the World Bank. The exchange rate was libera lized. 

These po li cies were associated with successes, includ ing a reduction of inflat ion from 160 

percent per annum to twenty percent and al so the stabil ization of the nom ina l exchange rate by 

abo lishing exchange contro ls in order to further improve resource all ocation and attract foreign 

savmgs. 

2.2 Structure and Composition of exports 

As already noted, Zamb ia's economy, like most sub-Saharan African countries, thrives on the 

export of a primary commod ity - i.e. copper. This in itse lf implies that the export sector is very 

much susceptible to changeslfluctuations in world prices (Winters and Sapsford, 1990). This 

sect ion of the paper gives an account of the structure and composition of Zambia 's exports. 

Figure 1.0 be low shows the share of copper as a percentage of tota l export value. The period 

being rev iewed is the post-liberalization period when much emphasis was placed on the outward-

oriented gro',th strategy. [t is shown that close to a decade after liberalization, copper's share as 

a percentage of total exports declined. This may possib ly be an attribute of an inc rease in the 

share of non-traditional exports as a percentage of total exports coup led with the slackened 

copper production exper ienced by the min ing sector. However, around the yea r 2000, there was 

an increase in the sha re of copper as a percentage of exports which lasted approximately two 

years before it decl ined agai n in 2002. By 2003 an increase was recorded ye t again and thi s time 

it lasted much longer up to end of 2006. Despite much anxiety in line with the pursuance of 
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export led growth and the consequent need to effec t di versification, copper' s share alone as a 

percentage ortotal exports still remained high. 

Figure 1.0 Zambia: Copper exports.s a % of total export value (1992-2006) 
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Figure 2.0 Za mbia : Principal exports as a % ofGDP (1992-2003) 
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Additionall y, figure 2.0 above shows both the va lue of copper exports and total va lue of exports 

of goods and services as a proportion of GDP. The trend of total export va lue of goods and 

services mimics that of copper exports. This observation accentuates the importance of the latter 

in total export va lue. 

As the IMF (2006) notes, prospects for sustained growth of the Zambian economy over the long-

rlln are closely tied to the di versification of exports. The favorab le performance of the Zambian 

economy in recent years has largely been driven by a rebound in copper sector output following 

the privatization of the main min ing company in 2000, as well as the recent rise in the world 

prices of copper to hi storic highs (see figure 7.0 below). 

Figure 3.0 Za mbia: Goods expo rts (1992 - 2006) 
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Non-trad itional exp0l1s (NTEs) have also grown strongly but thei r contribution to export 

earnings is dwarfed by that of metals . Zambia's exports, led by copper, have grown sharply in 

recent years. Between 200 1 and 2006, total exports more than quadrupled, from US$884.1 

mil lion to US$3,78S.S million (see figure 3.0 above). Between 200 I and 200S, the volume of 

copper exports is estimated to have grown by 40 percent while copper prices have doubled (IMF, 

2006). Non-traditional exports have recorded a healthy growth, rising from US$29S million in 

200 1 to US$70104 million in 2006 with an average annual increase of over 16 percent. However, 

after ri sing during the late 1990s, the share on non-traditional goods exports in total goods has 

declined in recent years. 

Zambia 's nontraditional exports consist of a variety of products and are destined for widely 

spread markets. In 2004, primary agricultural products accounted for more than a third of 

non tradit ional exports, while engineering products (mainly copper wire) and floricultural and 

horticultural products (for example, cut fl owers) each accounted for between 13- 14 percent 

(Table 1.0). 

Table 3.0 Zambia: Structure of Non-traditiona l exports, 2004 (in % of tota l) 

Primary agriculture 
Engineering 
Floriculture and horti culture 
Food processing 
Textil es 
Other manufacturing 
Other 

Tota l 
Source: Etport Board of Zambia) (fBl) 

34.9 
13.8 
1304 
10.6 
5.3 
6.2 

IS.8 

100 

} However. EBZ has been disso lved and has been assimilated into the Zam bia Deve lopment Agency (Z OA) 
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Table 4.0 Za mbia: NTEs share of total ex port value 

Period NTEs as a % of Total Exports4 

1992 - 1994 

1995 - 1997 

1998 - 2000 

200 1 - 2003 

2004 - 2006 

Source: Author 's own compulation/rom statistical abstracts of the Bank a/Zambia. 

12 

22 

35 

36 

23 

Table 3.0 and tab le 4.0 are indicative in that it shows that export di versificat ion strategies 

pursued by the Zambian government may have borne favo rable results. NTEs share of export 

value had grown rapidly up until 2000 when they increased slightly between 2001 and 2003 

be fore they fe ll in the 2004 - 2006 period. Thi s fa ll in NTEs share as percent of exports 

coinc ides with buoyant copper prices5 

Fin r. lly, the IMF (2006) also observes that long-term movements in the Kwacha's real effective 

exchange rate6 refl ect the vagaries of the Zambian economy, espec iall y the swings in the world 

prices of copper and the terms of trade more broad ly. Consider figure 4 .0 below for a snapshot of 

trends in the copper prices, rea l effective exchange rate and terms of trade. 

of Given value is the period average 
5 see table 7.0 
6 Note that in principle, the real effective exchange ratc can be measured ill a variety of ways, lIsing different price 
and cost indices. For Zam bia, it is report ed that the onl y a\ ailable measure is based on relati ve consum er pri ce 
deve lopments in Zambia and trading partners. Whil e thi s measure is inferior to cost· based measures, it is not least 
because the ( PI incl uded im ported goods, the price of which is a funct ion of the exchange rate and th us provides 
and indicat ion of trends in international competi tiveness. 

20 



Figure 4.0 Za mbia: Co pper Prices, Real Effective Excha nge Rate and Terms of Trade, 1980 - 2003 
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All in all, the above analys is indicates that copper has been and still remai ns to be the back·bone 

for Zambia's econom y. Consequently, the basic economic problem in Zambia is how to sustain 

the level of economic acti vity resulting fro m high copper prices when the world copper prices 

are low (Mupimpila et aI. , 1998). 

2.3 The Tale of Zambian Copper 

Mupimp ila et al. ( 1998) have carri ed out a thorough survey on Zambia and the copper industry. 

Much of the anal ys is (part icu larly, the Zambi an case) that fo llows be low is an excerpt from their 

study. This tale starts by characterization of the glDbal copper market. Later, spec ific mention is 

made of the Zambian copper sector and the evoluti on of its poli tical economy. 
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2.3.1 Global Copper Market 

Copper, as any other good or merchandise, is traded between producers and consumers. 

Producers sell their present or future production to clients, who transform the metal into shapes 

or alloys, so that downst ream fabricators can transform these into different end-use products. 

One of the most important factors in trading a commodity such as copper is the settlement price 

for the present day (spot price) or for future days (International Copper Study Group7 (ICSG), 

2007). 

The role of a commod ity exchange is to facilitate and make transparent the process of settling 

such prices. Three commodity exchanges provide the faci lities to trade copper: The London 

Metal Exchange (LME), the Commodity Exchange Division of the New York Mercantile 

Exchange (COMEXJNYMEX) and the Shanghai Metal Exchange (SHME). In these exchanges, 

prices are settled by bid and offer, reflecting the market's perception of supply and demand of a 

commodity on a particular day (ICSG, 2007). On the LME, copper is traded in 25 tonne lots and 

quoted in US dollars per tonne; on COMEX, copper is traded in lots of 25 ,000 pounds and 

quoted in US cents per pound; and on the SHME, copper is traded in lots of 5 tonnes and quoted 

in Renminbi per tonne. More recentl y, mini contracts of smaller lots sizes have been introduced 

at the exchanges (ICSG, 2007). 

7 The Intern ational Copper Study Group (lC SG), established in 1992, is an intergovernmental organization th at 
serves to increase copper market transparency and promote international discussions and cooperation on issues 
re lated to copper. The ICSO is the onl y forum so lely dedi cated to copper where industry, its associations and 
gove rnmen ts can meet and di scuss com mon problems and objectives. The current members and observers of ICSO 
are Argentina, Belgiulll, Chile. China, the European Union, rin land, France. Germany, Greece, India, I ta ly, Japan. 
Luxembourg, l'vlex ico, the Netherlands, Peru, Poland, Portugal, the Ru ssian Federation , Serb ia, Spain, the United 
States and Zambil. 
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Exchanges also prov ide for the trading of futures and options contracts. These allow producers 

and consumers to fix a price in the future, thus providing a hedge against price variat ions. In thi s 

process the partic ipation of speculators, who are ready to buy the ri sk of price vari ation in 

exchange for monetary reward , gives liquidity to the market. A futures or options contract 

defi nes the quality of the product, the size of the lot, de li very dates, de li very warehouses and 

other aspects related to the trading process. Contracts are unique for each exchange. The 

existence of fu tures contracts also allows producers and their clients to agree on different price 

settling schemes to accommodate different interests. Exchanges also provide for warehous ing 

fac ilities that enab le market participants to make or take physical delivery of copper in 

accordance with each exchange's criteria (ICSG, 2007). 

There are four major industries that consume most of the world 's copper. These industries are the 

electrical engineering, the general eng inee ring, the building and the transport industry. The 

remaining amount of copper is accounted for in the production of a wide range of domestic 

goods and other products such as coins, ammunit ion and copper compounds for agri cultural 

purposes (Mupimpila et aI. , 1998). 

The biggest customer of copper is the electrical engll1eenng industry, which provides the 

equipment for elect ri city generati on, including cables and wires. This indust ry consumes roughly 

55% of the world 's copper. Among the largest companies are Asea Brown Boveri (ABB) from 

Switzerland, Siemens from Germany, Mitsubishi and Mitsui from Japan, Enron and Genera l 

Elect ri c from the US, and GEC Alsthom, an Anglo-French joint venture. Phelps Dodge is an 

example ofa mining company that also performs electrical engineering activities (ICSG , 2007). 
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Changes in these four industries clear ly have a bearing on the world copper trade. In other words, 

industrial trends are an important component of the demand for copper. Henstock (1996) also 

believed that copper demand would increase, because of the fast-growing wo rld demand for 

electr ical power. Especia lly the developing countries would require more power stations, 

generators, distribution lines, cables, switchgear, and everything else that goes with an increased 

population and with its demand fo r domestic and other electrica l appliances. 

One of the sal ient features of the world copper market is that supply is fairly inelastic. By this we 

mean that it is very diffi cu lt to reduce copper production in the face of a glut in the world market 

(figure 4.0 confi rms that copper production had been increasing from 1900 to 2006 with an 

annual growth rate of 4%). Prain (1975:53) exp lains the inelasticity of supply as follows: 

Theoretica lly, reductions in output can be achieved fairly speedi ly in the event of a surplus 

production developing. But in practice considerab le prob lems arise in any consideration of 

cutti ng back production. Any significant decrease in mining production results in higher unit 

costs and in serious di slocat ion of the many sophisticated processes which are involved In 

producing the metal. Moreover, such a big proportion of the producing industry is located In 

developing countries, some of which are almost entire ly dependent on copper for their economy, 

production curtailment is much more than a commercial exercise: national, political, and social 

implications are equally important fac tors and these have to be weighed aga inst the behavior of 

the international market fo r there may well be period when it is better for some countries to go 

on producing copper, even at a loss, than not to produce any at all (Pra in, 1975). 
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Figure 5.0 World: Co pper Mi ne Production (Thousand Metric Tonnes), 1900-2006 
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Therefore, the nature of world copper supply is that it is fairl y inelastic. It does not adjust 

speedily to changing market conditions. What abo ut demand then? Since most of the world 's 

consumption of refined copper takes place in the industriali zed and newly industrializing 

countries (see tab le 5.0 below), does thi s limitation make world copper demand subject to 

changes in market conditions? Well, there are other factors involved concerning the demand for 

copper (M upimpila et aI. , 1998). First, it is important to note that copper is used both for 

industrial and specu lat ive purposes. Secondly, a significant proportion of copper traded on the 

world market is quoted on the London Meta l Exchange. And since the pri ces quoted by the 

London Metal Exchange are quoted in a speci fic currency (at present the US dollar) , it follow s 
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that a change in the exchange rate of the do llar affects copper prices. Because of these factors , 

changes in copper stocks on the world market play a significant P3lt in determining the price of 

copper8 In particular, demand is subject to constant fluctuations, at least in the short-run. In fact , 

the entire history of the copper industry from the time of the Industrial Revolution has been one 

of booms and slumps. This is one basic feature of the copper trade: that of vac illat ing between 

booms and slumps, of feast and fam ine (Mupimp ila ct aI. , 1998). 

Table 5.0 World: Leadi ng exporters and importers of refined copper 

Vo lu me (Thousand Volume (Thousand 
EXEorters metric tonnes) ImE°rters metric tonnes) 

United 
Chile 2,606 States 1,073 
Zambia 476 Germany 88 1 
Peru 443 China 827 
Kazakhstan 357 Italy 774 
Japan 320 Taiwan 646 
Poland 288 France 509 
Australia 287 Korean Rep. 380 
Canada 280 Thailand 267 
Russ ian Fed. 268 Turkey 176 
China 243 Brazil 175 
Others 1,938 Others 1,071 

SO l/rce: ICSG 2007 Statistical Yearbook 

8 Fi gure 4.0 reveals that periods of huge end of year copper stoc ks are periods when average copper prices where 
low (for insta nce, 1975 to 1980) . 
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figure 6.0 \Vorld : Copper Siocks Vs Prices (Thousa nd Metric TOllllcs and US$ per tonne, respeclively) 
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Thompson (1997) predicted that mine production of copper would steeply increase until 2000 in 

that new mines and extensions had been planned, The largest projects were schedu led for Ch ile, 

Argentina, Indonesia, and Australi a, Because of the new production capac ity, several market 

experts expect that there wou ld be a large surplus in the near future (Ibid), 

ICSG) (2007) stati stical yearbook seemed to confirm Thompson's predict ion, However, mille 

production had increased even fu rther after 2000, According to leSG data, wor ld copper mine 

production rose by 30% during the I O-year period (annualized average growth rate of 3%), rising 

from Ilj million metric tonnes (Mt) in 1997 to 15 Mt in 2006: copper in concentrates rose by 
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24% while so lvent extraction-electrowinning (SX-EW) production rose by 63%. The SX-EW 

share of total mine production increased fo rm 15% in 1997 to 19% in 2006. Wh ile the mine 

capac ity utili zation rate averaged 92% during the period, the rate fell sharpl y dur ing the second 

half of the period and averaged onl y 89% in 2005-2006 as a result of the lower head grades, 

labour unrest, and operational failures. Notable changes in mine production over the 10-year 

period included a 2 Mt increase in an nual Chilean product ion, a revival of the African copper 

belt where annual production by 260,000 metric tonnes (t), and a 38% decline (760,000 t) in U.S . 

production. Also notable was significant production growth from expansions and new projects in 

Australia, Brazil , China, Indonesia, Iran, Kazakhstan, Peru, and Russia and decreased mine 

production in Canada, Phi li ppines, Serbia and South Africa. Over the 10-year period, world 

refined production rose by 29% from 13 .5 Mt in 1997 to 16.3 Mt in 2006 (annualized growth 

rate of 2.9%). Primary and secondary refined production increased by 31 % and 16%, 

respecti ve ly. The share of secondary production in total refined production, which averaged 

13.5% over the period, trended downward from almost 16% in 1997 to below 12% in 2003 , 

reversed course in 2004 and in 2006, owing to the compound effect of concentrates shortages 

and higher refined prices, rose back above 14%. During this 10-year period, China's annual 

refined production increased by 1.9 Mt to 3Mt, fo llowed by Chile where production rose by 

800,000 t to 2.9 Mt through 2003, before falling back to 2.8 Mt by 2006. Significant increases 

also occurred in Australia, India, Japan, South Korea, Russian Federation and Zamb ia, that 

together added more than 1.6 Mt to wor ld refined production. In the United States, the leading 

world producer in 1997, production decreased by 1.2 Mt tons during the 10-year period , and it 

slipped to fourth posit ion as a lVo rld producer of refined copper. Refined production al so 

dec lined in Canada and in the European-I S (EU-15) countries, where production was down by 
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40%, mainly because France and the United Kingdom stopped produc ing refined copper, and 

Itali an production decreased by 50%. 

Annual refined copper usage increased by 30% during the I O- year period from 13.1 Mt to 17 Mt 

(annuali zed growth rate of 3%). In China, usage over the 10-year period increased by around 2.4 

Mt (+ 190%), leading to a growth in total Asian refined usage of 70%. In Europe, usage grew by 

almost I Mt (22%) mainly due to an increase of more than 500Mt (324%) in Russia' s usage and 

an increase of 230,000 t (6%) in the EU-15 countries. Refined copper usage in the United States 

and Japan fe ll by 660,000 t (-24%) and 160,000 t (-1 1%), respectively. Total world copper stocks 

trended upward from 1997 to a peak at 2.050 Mt in 2002. Stocks began to decline in 2003, and 

by year end 2006 had fallen by around I Mt (ICSG. 2007). 
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T:.lbl .. , 6.0 \Vorld: \Vorld Copper Production and V:i.lge (Thousand Metric Tonnes), 1960 - 2006 

Mine Refined Refined Mine Refined Refined 

Production Production Usage Production Production Usage 
1960 ,,.,24 4.475 4}:)8 1976 7.087 ·3.211 8.533 
196 1 4.0·31 4.567 5.050 1977 7,444 .9,500 9.057 
1962 4.210 4.609 SMa 1978 7.2·0f ·3,t332 9,527 
1963 423-3 4,978 5.500 1979 7 'i71 

: ,-" I 3,334 9.843 
1964 4.443 i2 ~ O 5995 1980 7:::2,0 3,369 9.386 
1965 4.647 56:;6 6.19:; 1981 7145 .3,970 9,522 
1966 4 626 5,778 6,445 1982 7.721 9,246 9.090 
1967 4 ·372 6.006 6 .• 95 1983 U42. ':;,260 9,510 
1968 5010) 6':;60 6513 1984 C, i 3f. 9.313 9,930 
1969 5.941 6,849 i ' '"7 , . , ,) . 1985 c,:E,& 9,455 9.793 
1970 - - ' ') J .:JIJ_ S.c7 i 7 .~9 1 1986 5,:66 9,920 10.11 2 
1971 i9O>J 7,050 7,296 1987 6.582 10,148 10,293 
1972 6.541 7.540 7,942 1988 c,m 10,512 10.663 
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1 ~74 t) 915 7056 .) :)'0 1990 ~, ::t. 1>J.30L 10 a86 
1975 7.239 8.1 75 7.445 1991 9,0<4 10,908 10.565 

Source : lese 2007 Slalis/feal Yearbook 

30 

Mine Refined 
Production Production 

1992 9,-197 i 1 ,045 
1993 9, 549 11,1 24 
1994 9,553 i 1 ,239 
1995 10,0(..1 11.832 
1996 11 ,097 '12,677 
1997 '11 :537 1:;,473 
1998 E248 14,075 
1999 12)76 14,573 
2000 13)09 14}96 
2001 13,763 . ~ "'e'" 

J ~ , .::. -.iC 

2002 13,576 15,334 
2003 13,834 15,63,3 
2004 14,&01 15,915 
2005 14~82 1 16.581 
2006 1 ~·, O(lE, ' 7331 

I fAe"Q hSQ ~'li!a":lQ 
: 6. n ·'";; ... vJ 
t .. .IIA ARAS;:' nY~~w'&'wil 

a.1 .IlL!!~!::(: 

Refined 
Usage 
10.161 
W:'·31 
11,420 
12.053 
12.036 
13.D93 
13.511 
14,293 
15,133 
14.946 
15,231 
15,716 
'1 6,34>3 
16.131 
~ 7 ,Q42 



Figure 7,0 World : Copper Prices (London Meta l Exchange) 
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',"'" ..::l The average annual current (not adjusted for inflati on) cash price of copper at the tb'n,9,(;m Metal 

Exchange surged by over 330% between 2002 and 2006 (see figure 7.0), Karvey Special Reports 

(2006) al so note that th e su rge in copper prices atier 2003 can mainly be attributed to the fact 

that world consumption of copper began to outpace suppl y, This sudden increase in consumption 

has been due to the rapid deve lopmental strides taken by emerging economies like China and 

India as we ll as th e sustained in vestment in the growth of tel ecommunications by industriali zed 

nat ions . Another reason that can be attributed to the price increase in copper is th e cont inuin g 

dec line in warehouse stocks of copper he ld by various metal exchanges like the London Metal 

Exchange fo r instance (Karvey, 2006) . 
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Also worth not ing is that the nature of the world copper market has changed because of the 

increas ing use of substitutes for copper, Aluminium is considered to be the main compet itor for 

copper. The raw materials for the production of alumin ium are more wide ly avai lab le and 

cheaper to obtain, For example, approximately 50% of tota l electric power flows through 

aluminium cables (Henstock, 1996), 

2.3.2 The Zambian Scenario: The Political Economy of the Copper Sector 

Since the di scovery of copper deposits in the 1920s in northern Rhodesia, which wou ld become 

Zambia at independence, copper has had an "extraord inary dominance" (Bostock & Harvey, 

1972) in the country's economy, Colonial ru le began with the British South African Company 

which acquired mining and commercial concessions, Minerals were the driving force behind the 

British South Africa Company's entering Zambia, At independence, Zambia inherited an 

economy with very lim ited supplies of physical capital, but an unl imited supply of monetary 

capital acquired from minera l royalti es and revenue from copper mines, The price of copper rose 

stead il y afte r 1964 to create a revenue surp lus for the government (Bostock & Harvey, 1972), In 

1969, Zambia was the largest producer of copper in the developing world and the third largest 

producer in the world after the Un ited States and the fonne r U,S,S,R" with production at 12,2% 

of total world production (Bostock & Harvey, 1972) , 

After independence, however, several attempts had been met by the government in order to gai n 

full control of the mining sector. Finally, the nationali zation of the copper mines was announced 

by the then President of Zambia, Dr. Kenneth Kaunda in what is now an often-quoted speech, the 

32 



Matero speech of August 1976 "Towards Complete Independence". Th is speech was actually the 

second phase of a nationalization process, wh ich began in Ap ril 1968. Initiall y, the government 

secured 51 percent in a wide range of industrial enterprises, except the copper mines. However, 

in August 1969, President Kaunda announced that the government wou ld acqui re 51 percent 

shares in the two min ing companies9 in Zambia (Mupimpi la et aI. , 1998). 

In 1970, the government created the Zambia Industrial and Mining Corporation (ZIMCO); the 

organization which was to hold the government 's interests in mining and industry. Thereafter, 

ZIMCO purchased 51 percent shares in both Zam Anglo and RST. The mines then began 

operating under two newly formed compan ies: Nchanga Consolidated Copper Mines Limited 

(NCCM) and Roan Consolidated Mines Li mited (RCM), both of which were now majority 

owned by ZIMCO. In 1973, the government paid in full , the purchase of the 5 I percent shares in 

mining companies. Thus, the government then had greater nominal control over the mining 

industry. Furthermore, in 1979, the government increased ZIMCO's shares in NCCM from 5 1 

percent to 60 % and in RCM from 51 percent to 60.6 percent. Finally, in 1982, NCCM and RCM 

were merged into a new company, the Zambia Consolidated Copper Mines Limited (ZCCM), 

making it one of the larger copper mining companies in the world . Bes ides these changes, 

another sign ificant aspect of Zambia 's economic refo rms concerning the mining industry was the 

passage of the Mines and Minerals Act in January 1970. Th is Act was significant in that it 

altered the system of taxat ion of the mining industry. 

'l T hese compani es we re: i) the Zamb ian Anglo-American Corporation (lam Anglo), which was part o f the mining 

em pire of the Anglo-American Corporation of South Afri ca; and ii) the Roan Selection Trust (RST) which was 

affiliated wit h the American ;Vlclal Climax Corporation (AMAX) of tile Un it ed States of Ameri ca. 
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The increased government control over the mining industry in Zambia had concomitant changes 

in the count ry's system of government. During the period 1964 - 1971 , Zambia was a multi-party 

democracy. In December 1972, however, the country became a one-party state under a variant of 

African soc iali sm called Humanism. Thus, for 17 years, Zambia was ruled as a one-party state, 

by the United Nat ional Independence Party (UNI?) , under the leadership of President Kenneth 

Kau nda. This was the status quo between 1973 and 1990. 

In retrospect, it is argued that nationali zation of the copper mines did not yield the expected 

results. There are several reasons for this. First, after the take-over, production costs rose rapid ly, 

especially during the period 1970 - 1977 . O' Fairchealiaigh (1984: 112) in (Mupimpila et ai. , 

1998) observed that during the period 1970 - 1977, RCM's production costs increased by 96 

percent while those ofNCCM rose by 84 percent. Secondly, from 1974 onward, there has been a 

deep and prolonged recess ion in the world copper market; due mainly to fa lling copper prices. 

Thus, the period after the copper mines were nationali zed has been characteri zed by increased 

product ion costs and reduced world prices of copper. Both of these factors have contributed to 

reduced profi tability of the mining industry. Thirdly, the quality of copper are in Zambia had 

fa llen over time. This also led to increased production costs; resulting from the need to mine 

copper at deeper levels. Finally, it is wo rth noting that the take-over failed to yie ld the expected 

results because of a host of institutional failures. Zambia did not have sufficient qua li fied 

ad ministrat ive and managerial capacity to ensure the successful take-over and running of the 

copper mines. For the take-over itse lf, the country had to depend on adv isers from Britain , Ch il e 

and Eastern Europe. In the initi al take-over agreements entered into with the mining com pan ies. 

34 



the companies retained management contracts that gave them considerable influence over the 

running of the copper mines (Mupimpila et aI., 1998). 

In the same vein, Mupimpi la et al. (1998) also attempted to explain the factors that led to the 

dec line in copper production from the 1970s period to 1990s. First, changes in the world copper 

market adversely affected copper production in Zambia. Since 1974, there had been a sharp and 

prolonged fall in the wo rld prices of copper which, among other things, drastically reduced 

Zambia's foreign exchanges reserves. Secondly, there were production problems. With the 

continued depletion in foreign exchange reserves, precipitated by the drop in copper prices, the 

Government of Zambia, in the 1970s and 1980s, instituted controls on imports in an effort to 

curb the deteriorating forei gn exchange position. As a result, the mines were subjected to 

shortages of equipment, spare parts and other inputs required for production. 

Thus, the critical shortage of foreign exchange resulted in: i) a reduction in copper production 

because of reduced investment in inventory and spares, resulting in periodic shutdown at the 

mine sites as we ll as at the various plants; ii) exodus of skilled personnel as the declining 

economic conditions made it difficu lt to retain the personnel; and ii i) internal transport problems 

due to inadequate supply of spare parts. Thirdly, copper production had failed in Zambia because 

of insufficient investment by the mining companies. Due to the low copper prices (in the 1970s 

to 1980s period, see also figure 7.0), the mining companies had been faced with fi nanc ial 

constraints that made it difficult for the compani es to invest in copper production. Finall y, copper 

production had fallen because of the tec hn ical difticulties of operating at greater mining depth 

coup led with fa lling grades (Mup impil a et al .. 1998). 
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However, in 1991 , Zambia returned to a multi-party system of government. And the new 

government under the multi-party system of democracy has stressed its unwavering commitment 

to macroeconomic policy reforms, liberalization and privatizat ion of the state companies, 

including the mining giant ZCCM. 

Between 1992 and 1996, the Zambian government exam ined a number of options for transferring 

ZCCM to the private sector. The first option was for a single or group of foreign transnational 

mining corporations to acquire a controll ing interest in ZCCM, and was the earli est to come 

under acti ve considerat ion. The second opt ion was to restructure ZCCM by dividing it into a 

number of different companies which could be offered for sale on an individual basis, and 

appeared on the government's agenda in 1994 follow ing the submission of a World Bank funded 

study on privatizat ion. The third option, which also emerged in 1994, was to transfer ZCCM 

intact into the private sector as an independent mining company under the control of the existing 

management. Each option had advocates and critics. and was subject to a number of constraints 

(Cra ig, 200 I). 

The strategy through which the privatization of ZCCM was to be implemented was announced in 

July 1996. This strategy was based on the un bund ling opt ion and envisaged a two-stage 

approach to privatization. In the first stage, the major ity shares in the operating companies wou ld 

be sold to new investors, with ZCCM maintaining a minority interest in each new company. 

With ZCCM transfo rmed into an investment company with minority shares in a range of 

independently managed mining companies, stage t\\O wou ld commence. In thi s the government 

would sell all or most of its shareholding in ZCC1V1 to domest ic and international in vesto rs. The 
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government stated that the resulting companies wou ld be registered in Zambia, that the 

government would reta in a golden share in each, and that an inter-minister ial group wou ld be 

established to monitor the private operators (Craig, 200 I). 

By 1998 several ZCCM units had been disposed of. For instance, Chibuluma - sold to Metorex 

of South Africa in October 1997 in a deal whose main terms were a cash payment of US$ 7.5 

million, a free carried interest for ZCCM of 15% and a commitment to capital expenditure of 

US$ 34 million . The company form ed from this agreement is Chibuluma Mines pic. Luanshya ­

so ld to Binani Industries of India in October 1997 in a dea l whose main terms were a cash 

payment of US$ 35 million, a free carried interest for ZCCM of 15% and a commitment to 

capital expenditure of US$ 69 million. The company formed from this agreement is Roan 

Antelope Mining of Zambia. Chambishi - so ld to China Non-Ferrous Metal industries Foreign 

Eng ineering Construction. The transaction was signed in June 1998, and involved a cash 

payment of US$ 20 million, with a 15% free carri ed interest for ZCCM and a commitment to 

invest US$ 70 million. The company formed as a result is to be known as NFC Africa Mining 

pic (for a detail of the sale of ZCCM units see The Mining Journal, 1999). 

The privatization of the Zambian copper industry was formally completed in March 2000 when 

the remaining prod uctive units and assets of ZCCM had been transferred to private ownership to 

the newly fo rmed Konkola Copper Mines pic (KCM) (The Mining Journal, 2000; Craig, 200 I). 

The copper sectors' exports (in va lue terms, at least) seemingly increased in the subsequent 

yea rs. This coupled with buoyant world prices pu t back the mining sector at the helm of 

economic activity in Zamb ia. By the beginning of 2006, prices on the London Metal Exchange 

shot near ly to US$ I 0,000 per to nne - doub le the average of December 2005 - on the back of 
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strong demand from China and India part icular 

(http://ww. irinnews.org/report.aspx?reportid=59503). The good copper pnces encouraged 

mi ning compan ies to double their production capacity. Additiona lly, new mi nes where opened 

and th is proved posit ive vis-a-vis copper output. For instance, by September 2006, Equinox 

Ventures owner of newly found Lumwana mines10 in the North-Western province of Zambia 

announced that construction of the project had commenced. 

(http://www.miningweekly.com/article.php?a_id=9389 1) 

In a nutshell, the copper industry since independence has been characterized by slumps and 

booms. The wheels came off Zambia's economy in the 1980s, when copper prices slumped 

under the weight of a global recess ion. A new free-market government privatized the mines in 

the mid-90s. At its peak, Zamb ia produced about 750,000 tonnes of fin ished copper, before 

dropping to 200,000 tannes in the 1990s. With concomitant buoyant world copper prices, mine 

production had increased to 440,000 (onnes 2005 

(http ://www.miningweekly.com/article .php?a_id=9389 1). 

10 Lutllwana mine is one o f the world' s largest undeve loped copper deposits - it will produce an average of 150 000 
tly of copper ove r its operating life 
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CHAPTER THREE 

THE LITERATURE - ANALYTICAL FRAMEWORK 

3.1 Introduction 

Having estab lished the dependence of the Zambian economy on copper exports (a primary 

commod ity), the underl ying question that needs to be addressed is one that seeks to explore the 

factors that determine supply of primary commodity exports. This section of the paper reviews 

literature that have attempted to pin-point factors that determine the supply of primary 

commod ity exports both theoretica ll y and empiricall y. 

Essent iall y, this rev iew starts by giv ing a general chronicle of modeling primary commod ities 

(with specific reference made to the deve lop ing world). This narrat ion in itself also attempts to 

draw a di viding line between theory and empirics. It should be noted though that such a 

distinction is not clear cut when dealing with modeling primary com mod ity exports. Secondly, 

specific account is given to general minera l modeling and then fin all y, the review ends by 

looking at copper export supp ly mode ling. Needless to say, th is schematic approach and/or 

characterization will be done in chrono logical order. 
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3.2 Primary Co mmodi ty Export Supply Modeling 

In exam ining the factors that determine the supply of primary commod ity exports, Alemayehu 

(2002) has carried out a deep rev iew of literature wh ich indicates a distinction between the long 

run (potential supply) and the short run (a proportion of potential supply). Binswanger (1992) in 

Alemayehu (2002) has identi fied a range of such factors which include; cost and accessibility of 

consumer goods, farm subsidies and taxes, research and extension, the existence and quality of 

road infrastructure as we ll as the availab ili ty of serv ices such as marketing and credit. However, 

these factors may not operate in isolation as for instance, the quality of road infrastructure is 

likel y to affect the availabi lity of services. 

Alemayehu (2002) observes that much of the analysis relating to the export problems faced by 

producers of primary commodities in developing countri es would lead one to conclude that the 

problems faced by these producers are mainly price-related in natu re. More specifica ll y, 

overvaluation of the exchange rate and marketing board intervention are found to represent 

particular problems for these producers. His argument is that, although the literature on 

com modity export supply funct ions starts from stru ctural equations, which accommodate a wide 

spectru m of these factors, the est imated reduced form equations are generally price-focused; they 

include either current or lagged (re lative) prices. In genera l, he notes that these studies may be 

categorized under two themes - price-foclIsed models, which use prices of different complexity 

as exp lanatory factors and ; mixed (heterodox) fac tor-based models. 
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Alemayehu (2002) argues that the price-foc used models stem from the 'cobweb' theorem of 

Ezekiel (1938) which states that output is determined by the leve l of price in the previous peri od. 

Nerl ove's (1958) model is a modification of thi s. Ne rl ove describes the dy namics of agricultural 

supply by maintaining the assumption that producers are influenced by their perception of 

normal pr ice, which is captu red through adapti ve price expectation mechanism. Consequently, 

production is a funct ion of prices and other adjustment costs. 

In his review of li terature on studies wh ich emphasize the distinction between the long run and 

short run, Alemayehu (2002) makes a remarkab le observation that some studies define structura l 

equations of supply as the sum of utili zation of potential output (the utili zation rate approach) 

and the potential output (potential supply approach). A specification of the reduced form model 

of these is a funct ion of current and lagged prices, exchange rate and a supply shock indicator. 

Such class ifi cat ion is typically used for perennial crops and minerals. 

Additionally, other studies fo llow the opt im izat ions strategy of agents under a range of different 

assumptions. These strategies range from maximizations of average return per unit cost to 

examining a relat ionship between higher short-term rate of extraction under uncertainty with a 

higher interest rate (see Gray, 1914; Carli sle, 1954; Hotelling, 193 1 Herfindahl , 1955 and Parish, 

1938 in Alemayehu, 2002). 

Supp ly response functions may also be categorized according to whether they rel ate to an nual 

crops. marketed or perennial crops (Shu, 1975; Aska ri and Cumm ings, 1976). Their argument is 

that different models can be fitt ed fo r such estimations using simple OLS . For examp le, one 
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model found useful for annual crops is the Nerlovian adjustment model which employs a lagged 

dependent variable by assum ing that farmers adjust by learn ing from their past expectation 

mistakes. In addition Bateman ( 1965) was the first to attempt to model supply response in 

perennial crops as he modeled Ghana 's cocoa suppl y. The model uses expected producer prices 

for cocoa and a compet ing crop, such as coffee. Non-price factors are ignored but the dependent 

variable is the additional acreage under the planted crop each year in question (Alemayehu, 

2002). 

On the contrary, as indicated in Alemayehu (2002), models that include other factors other than 

price include Ady ( 1968). She developed an est imation for perennial crops for Ghana, Nigeria 

and Uganda. An add itional explanatory variable is included - i.e. existing acreage (stock of crop) 

- and this represents an improvement to Bateman 's model. In the liquidity model, farmers ' 

incomes is incorporated as an add itional variable indicating capacity to invest which is an 

attempt to relate investment to the difference between desired and actual level of capital ([bid). 

Such models have been summarized under model s based on capital and investment behavior 

theory presented in the Nerlov ian adj ustment model (Ibid). Alternative forms of this theory arise 

in specifying the factors that determine the desired level of capital stock. These include capacity 

utili zation (capacity utili zation theory) , net output or return to capital (neo-classical), internal 

cash flow (liquidity theory) and expected profit-based approach (Alemayehu, 2002). Some 

studies consider supply as a function of expected price, expected opportunity cost, production 

costs, stock of output (trees in the case of perenni al crops), potent ia l of the industry and tax 

considerat ions whi le others incorporate the dynamic effects of the exchange rate, the general 
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price level, and an index of productivity (for example Kala itzandonakes et aI. , 1992; Bond, 1987 

in Alemayehu, 2002). 

In general, the emphasis in commodity supply modeling is on relative prices. Most studies on the 

exports of African countries tend to follow a simi lar approach. For small African countries, 

Rwegas ira (1984) as cited in Alemayehu (2002) shows that for the period 1960s-1970s, the short 

run elasti cities are high for annual crops whi le long-run elasticities are high for tree crops and 

minerals. 

Although there is a wide range of factors that have been identified as affect ing supply of primary 

commodities, most studies empirically tend to narrow these factors to price variables, indicating 

the difficulty of quanti fy ing non-price vari ables or obtaining re liable and complete set of data 

(Alemayehu, 2002; Mckay et aI. , 1998; Branchi et ai, 1999). In addition, there is a tendency to 

ignore the influence of the nonagricultural sector, therefore implicitly assuming that the 

interactions between the two sectors are insign ificant. Nonetheless, the bias of literature on 

supply-side reflects the dominance of the small country assumption, according to which 

countri es have a negl igib le weight in the world market (Alemayehu, 2002). 

Fin all y, the review above makes it clear that some factors other than price may be equa ll y 

important determinants when specificat ions of export supply functions of primary commodities 

are made. Essentiall y, Alemayehu (2002) argues that the different factors emphasized by 

different authors are complementary and should thus be considered explicitly within any 
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estimat ion. But genera ll y, time se ri es studies ha ve tended to produce rather low empirical 

est imates of elasticities (Mckay et aI. , 1998; Whitley. 1994; Ogbu, 199 1). 

In an effort to give an account of general primary commodity export supply modeling, this 

rev iew uses Lyakurwa's ( 1998) study as a starting po int. He uses a panel data of22 sub-Saharan 

Afr ican countries for the period 1970- 1995. He tried to determine the facto rs that influence 

export performance for the categories of resource exports of agricu ltural raw materials, fuels and 

mineral exports. The key variables are the real exchange and government expenditure, as 

measures of macroeconomic stability, gross domest ic investment as a measure of infrastructure 

development, and an economy' s potential to susta in high rates of export growth, corruption as a 

proxy for the cost of doing bus iness and external tariff as a measure of market access (Lyakurwa, 

1998). 

The author notes that results show that while the combined effect of all the facto rs is about 74% 

in the case of agriculture raw materials and about 86% in the case of minerals, ores and metal 

exports, their effect on fue l exports is negligible. In all three cases, the real exchange rate is 

significant but negative while the lag of the real exchange rate is signifi cant and positive. The 

variable government expenditure is negat ive and significant in the case of fuels and mineral 

exports but not in the case of agricultural raw materials although it has the right sign. The 

variable corruption is not significan t in all three cases. The lag of gross domestic investment is 

positi ve and significant in the case of agri cu ltural raw material exp0l1 supply. External tariffs 

we re not significant in the case of agricultural raw materi als and mineral exports. Tariffs were, 

however, signi ficant and pos iti ve in the case of fue l exports (Lyakurwa, 1998). 
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As already noted, emphasis on the supply-side imposes an underlying sma ll country assumption. 

The major criticism of this approach is that, by basing itse lf on the small country assumption, it 

suffers from fallacy of composition or the adding-up effect (see Evans, 1993; Akiyama and 

Larson, 1994 in Alemayehu, 2002). As such, modeling exports without taking the global effects 

into consideration may not be an accurate depiction of reality (Alemayehu, 2002). Furthermore, 

demand side aspects are complete ly ignored in the model. 

Another study of interest is one by Branchi and Spiezia (1999) who sought to analyze 

determinants of exports of coffee for a selected group of developing countries. The premise of 

their study was to evaluate the importance of price variab les relative to more structural factors. 

Their paper focuses on two speci fic issues; the first one refers to the effects of changes in the 

international price of coffee on the level of exports from each country, with particular emphasis 

to the behavior of sub-Saharan countries. The importance of trade policy in determining export 

performances is the second issue investigated in their paper. The analysis is carried out on a 

sample of 26 countries, 12 of which are African, over a period of over 20 y~ars, from the early 

1970s to the mid-1990s. A broad small country assumption is maintained in the ana lys is, 

according to wh ich the coffee exports of each of the countries se lected had a negligible weight in 

the world market. Furthermore, by definition, the growth rate of production in each country is the 

sum of the growth of planted areas and of the increase in yields. 

Branchi and Spiezia's ( 1999) study reveals that results of the regress ion analysis reported that 

taxation poli cy and the va ri ations in the real exchange rate turned out to exert a pos itive effect on 

the cultivated areas. The regression explai ns about 35 % of the sample variance, meaning that 

45 



two th irds of the cross-countries differences in the growth rate of cult ivated areas are due to other 

non-price factors. Some of these factors can be considered at least in part as pol icy-determ ined 

(such as the ava il ab ili ty of infrastructure, inputs, marketing and extension services), while some 

others are purely exogenous, among them the ava il ab ility of land or the vagari es of the weather. 

To account for the total effect on supply, they regressed the growth rate of coffee production on 

the vari ations of the exchange rate, the taxation coefficient and the yield. All the explanato ry 

vari ables considered proved to be significant at a conventional level (95 % or more). However, 

the effects of price policies on the supply of coffee appear to be quite smal l. (Branchi and 

Spiezia, 1999). 

Unfortunately, despite the authors' remark that poli cy-determined factors may have explained, at 

least in part, cross-coun try differences in the growth rate of cultivated areas, they are not 

considered explicitly in the models that were fi nall y estimated. This may imply misspecification 

of the model. 

In the same ve in , Were el af (2002) after observ ing that Kenya's leading exports are primary 

agricultu ral products undertook a study premised on decomposition of Kenya's exports into th ree 

major categories: traditional agri cultural (coffee and tea) and other exports of goods and services. 

Their study adopts a sim ilar approach as most conventional commodity models that usua ll y 

incorporate the rea l fo reign income (of trad ing partners) and real exchange rate (p roxy for 

re lative pr ices) as exp lanatory var iab les in the est imati on of the expolt supply fu nctions in 

general. 
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For each of the three categories of exports, the authors focus on the fo llowing exp lanatory 

variables : real exchange rate, real fo reign income (income of major trad ing partners) and total 

investment as a proport ion of GOP. The inclusion of income and real exchange rate, as indicated 

above, is standard in trade models. The additional variab le-investment to GOP ratio- is a 

proxy fo r capi tal fo rmat ion to capture the supply constra ints. Time series models were specified 

for three categories of exports: volumes of tea and coffee exports deri ved by deflating the va lues 

by the respective 1982 (constant) prices, and exports of other goods and services obtained as 

tota l va lue of exports of goods and services less the value of tea and coffee exports deflated by 

the export price index. 

Their results, est imated th rough cointegration and error correction modeling, reveal that fo r 

coffee, the long-run coefficients for real exchange rate and investment as a ratio of GOP are 

significant and positive. However, income of trad ing partners is not sign ificant. The resu lts show 

that coffee export supply is responsive to pri ces in the long run. Given that coffee is a perenn ial 

crop, an attempt was made to capture lagged effects by incorporating lagged vari ables in the 

estimation. Except fo r rea l exchange rate and income of trading partners lagged two years, other 

lagged vari ables were only significant at more than 5% level. Estimations fo r tea produced 

troublesome results as there was no cointegrating relationship derived. For other exports of 

goods and services, the esti mat ion results (both without and with lagged variables) show that 

income of trading part ners and real exchange rate were signi ficant determinants but private 

instead of tota l investment turned out to be insigni fican t (Were et aI., 2002). 
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Add itionally, Alemayehu (2002) specifies the export supply equation of a typ ical African 

economy 111 order to dep ict the behavior of commodity producers, med iated through the 

government. In his different models, he includes factors, other than price, forei gn inflow, capital 

formation indicator and the expected profit indicator. He estimates export supply functions of 

primary commodities in different African reg ions and disaggregates the data according to the 

Standard International Trade Classification's (S ITC) categori es . However, what is important to 

the current study is that firstly, pr ice-focused est imat ions are explored and then subsequent 

estimations are undertaken by adding other relevant explanatory variables. For instance, 

estimation using a real exchange rate and capital formation resulted in stati stically significant 

resu lts. However, estimation with foreign inflow produced mixed results (A lemayehu, 2002). 

Desai 's (1966) stud y is our starting point of mineral export modeling. He attempts to construct 

and estimate an econometric model of the wo rld tin economy with the main emphasis being on 

the forces that determine the demand for tin. He presents estimates of the structural equat ions 

which are designed to explain forces behind tin consumption, output and prices over a sample of 

14 annual observati ons spanning from 1948 to 196 1. Total tin consumption was divided into 

three regions (see Desai (1966) for details) . This wi ll, however, be not pursued here. In 

est imating an equation re lating to tin used fo r tinp late, the equation relates this to total tinp late 

output in the U.S. A trend vari able in explaining tin consumption is added but no price var iab les 

were used in the fi nal estimation. Desai (1966) justifies thi s by mentioning that: 

"no price variable was used in Ihis equal ion because the price of tin as well as 

the price of possible subslitllles like aluminiulII were also tried in alternative 
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formulations but were found to be statistically nonsignificant. Other estimated 

equations too did nol include price variables. " 

For the case of tin output, the author tri ed several alternative est imations to relate output. He 

introduced current price, lagged price, current stock level or lagged stock which were all found 

to be statisticall y insignificant. Finall y, a simple relationshi p for output was adopted but it related 

world tin output to output in the previous period and an export control dummy variable. Output 

coefficient lagged one period was positive but insign ificant. The coeffic ient of the export control 

variable was negative and significant. For the price of tin, the author argues that since neither 

consumption nor output were found to be responsive to price, price was assumed to be 

determined by difference between output and consumption. The level of tin stock was introduced 

as a variab le representing the history of output consumption imbalance. The coefficient of stocks 

over demand lagged one period was found to be stati stically significant (Desai , 1966). 

Banks' (1972) paper is a comment and a reaction to Desai's (1966) econometric model of the 

world tin economy. Banks (1972) counteracts to this model by mentioning that the Desai (1966) 

fa il ed to produce a price effect anywhere in the model. However, Banks (1972) argues that 

employing some techniques discussed by Labys and Granger ( 1970) reveals that a preliminary 

ana lysis of the cross spectra for tin , copper, zinc and lead indicates that speci ficati on of 

consumption equat ions for tin shou ld resemble that of other metals, and in these cases, price 

effects are definitely vi sible and highl y significant estimates of price elast ici ti es can be made. 

Banks (1972) specifies a Nerlovian adjustment equation where the total United States 

consumption of tin is a funct ion of price in the pre vious period, a change in inventor ies of 
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durable goods in the United States. He employed annual data fo r 1953-68 and calculated the 

shOit run and long run price elasti ct ies and thus yie lded -0.55 and -1.262, respectively. Another 

criti ca l point is that Desai's paper expressed the consumption equation in terms of primary tin 

consumption whereas Bank's specification of the consumption equation is that of total tin 

consumption. The premise of thi s discrepancy is that, as Banks argues: 

" ... given the well known fact that primary and secondary tin are, from the point 

of view of buyers, almost indistinguishable, lfind it rather difficult to believe that 

a meaningful separation of consumption into its primary and secondary 

components could be made. On the other hand, J am prepared to agree that 

equations with a high degree of aggregation are only a starting point for our 

investigations, and those wishing to continue to finer breakdowns should be 

encouraged to do so. At the same time 1 am convinced that these breakdowns will 

have to be along industry lines, and essentially should have nothing to do with 

whether we are talking about primary or secondary metal ... " (Banks, 1972). 

Desai (1972) rep li es to Banks' (1972) comment and mentions that Banks' comment and 

criticisms are un founded considering that the two studies had different time periods and levels of 

aggregation. Desai (1972) argues that the definition of consumption is crucial to the significance 

of the price vari ab le - fo r instance if the secondary tin consumption is excluded from total tin 

consumption, the coeffic ien t of the lag of the price vari able is st ill insignificant. Distinction 

between primary tin and secondary tin is also important because demand for primary tin is met 

almost enti rely by imports in the Uni ted States and stocks are main ly held in primary tin. 
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Of critical importance, however, is the observation that none of the authors (i.e. Desai, 1966, 

1972; Banks, 1972) makes mention of the time series properties of the variables on interest. 

Despite all the effort about inclusion of price variables for example, and use of different 

aggregation levels and estimations, no mention is made as to whether variables are stationary and 

our observat ion is that the non-stationarity of the variables may have affected estimation of the 

results hence reporting spurious regression results. Further, both sample periods for both authors 

are too short and this may have affected robustness of the estimations. Needless to say, both 

studies are much older than the advancement in econometric time series modeling properties. 

However, the findin gs as resu lt may have reported spurious results. 

A study by Fisher, Cootner and Baily (1972) develops an econometric model of the world copper 

economy, relatively di saggregated to incorporate different supply equations for each of the major 

producing countries and different demand equat ions for each of the consuming areas using data 

fo r the 1948-1968 period . We will use thi s study as a premise in examining copper export 

modeling. Separate supply curves of primary copper are estimated for the United States, Chi le, 

Zambia and Canada. This review, however, concentrates on the Zambian case, where supply is 

represented by Zambian mine production as a function of price of copper (deflated by an index 

of the cost of living of Europeans in Zambia) and lag of mine production. At the point of means, 

the short run elast icity of Zambian supply is approximately 0.0684 while the long run elast icity is 

fa r greater. Indeed, as est imated, the effects of prices never die out, although the coeffi cient of 

lagged mine production is not significantl y above unity; but the speed of adjustment is obvious ly 
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extremely slow, although ultimately the Zambian supply curve is nearl y flat (F isher, Cootner and 

Baily, 1972). 

This study ignores the role played by other non-price factors which may be equally important. 

Also, the role of commodity inventories and/or stocks is ignored and this may be crucial in price 

determination and subsequently in commodity supply. Further, time series propert ies of the data 

employed such whether or not variables are stationary were not considered explicitly in the 

study. The main di sadvantage of this is that the concomitant estimations may have reported 

spurious results. Add itionally, the estimation period reveals that the time period being considered 

is too short to produce much more meaningful and/or robust resu lts. Finall y, the demand side 

aspect is ignored. 

Richard (1978) develops a dynamic model of the world copper industry that is intended to show 

relationships existing between supply, demand, price and investment. The initial observation the 

author makes is that in the particular case of copper, it is the slow adjustment of supply relative 

to demand that creates situations of excess supply. The model is estimated using quarterly data 

spann ing the period beginning with the fourth quarter of 1960 to the fourth quarter of 1975. On 

the supply side, production of refined copper is broken down between primary refined copper 

and secondary re fin ed copper for both the United States and the rest of the world (referred to 

hereinafter as non-U . S.). In addi tion , for each primary production equation, an investment 

equation is specified to represent the behavior of mine capac ity. Similarl y, an equat ion 

representing the stock of copper avai lable for reprocess ing to the secondary industry is spec ified 

fo r both the United States and the non-U. S. The demand side is represented by two equations 
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corresponding to non-U. S. and U. S. consumption of refined copper. The elast icity of demand 

with respect to the price of copper relative to that of aluminium for both the U.S and non-U .S 

sectors is estimated to be not significantly different from zero while on the other hand, the supply 

equations for secondary copper yie lds price elastic ities of supply that are similar in magnitude 

and are significantly different from zero for both the U.S and non-U .S - the U. S. price elasticity 

of secondary production is equal to 0.41 and the non-U. S. price elasticity is equal to 0.34. 

Estimates of the mixed stock/flow formulat ion of price formation are found to be significant. 

Both stocks and flows are re levant to price determination. The adjustment parameter of stocks to 

prices is relatively large, thus emphasizing the importance in determining price of the underlying 

level of copper stocks in the market. The relationship representing the des ired demand for stocks 

yields a significant price elasticity, which implies that stocks are practically infinitely price 

elastic (Richard , 1978). 

This study is commended as being a step further in an attempt to capture the dynamism of the 

copper industry with consideration of non-price factors in , for example, influencing supply. 

However, one major weakness of the resultant estimations is that time series properties are not 

addressed and th is may have ultimately affected est imations despite use of quarterly observations 

to elic it more information by improving on estimation efficiency. 

Spilimbergo (1999) carries out a study on copper and the Chilean economy. The purpose of thi s 

study was to examine the dynamic re lationsh ips between the copper price cycle, the Chilean 

bus iness cycle, and the various GDP components in the country's economy. Descripti ve ly, the 

author's analysis shows that GD P growth and the real price of copper have a strong correlation. 
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The author also sought to show that GOP growth is not merely a reflection of the evol ution of the 

mining sector and thus examines thi s issue by using industrial product ion as an indicator of 

economic activity which does not include the copper sector directl y. This examination also 

shows that there is a strong correlation between the copper cycle and the cycle of economic 

act ivity. Secondly, the author also showed how a short run shock in the copper sector is 

identified by using price changes via GOP components. Private consumption tends to be 

smoother and to lag so that the peak in consumption is on average two quarters after the peak in 

the copper price. Investment is more sensit ive to the cycle and in all cases peaks one quarter after 

the copper price peaks. In the same vein, the effects of copper cycles on the exchange rates are 

quite strong - in part icular, the correlat ion between changes in the nominal exchange rate 

correlates with the copper cycle where the nominal exchange rate appreciates dur ing the copper 

boom and depreciates as the price of copper declines. In sum, the paper concludes that world 

copper prices play an important role in short term fluctuations and probably influence long term 

growth in the Chi lean economy. While many mechanisms may be at work, investment seems to 

playa major role. In a copper price boom, the higher copper price and associated capital inflows ' 

create upward pressure on the real exchange rate (Sp ilimbergo, 1999). 

Whi le this study may be considered informati ve in gu idi ng po licy 

;., ';~y. 
,,~~~.,a .,.~ "... ,I.. 
~. -Y~/ 

because of its descri~live 
...... 

ana lysis, it does not, however, develop an econometric framework which may have provided a 

gauge in assess ing certain stimuli. Also, mere correlat ion between, for instance, nominal 

exchange rate and the copper cycle does not prov ide any substantia l information. Consequentl y, 

quantifying short term shocks in the copper sector through price changes in GOP components 

proved to be problematic. 
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Vial (2004) exam ines structural copper market modeling strategies; taking a fresh look at the 

implications that globalization of industria l activit ies has had in primary commod ity markets, 

such as copper. A structural econometric model is estimated using annual data for 30 years and 

aggregate elasticities are computed through simul ations. The model is also used to estimate 

economic impacts of copper consumption promotion, and the simulation results show that 

promotion, when effective in raising copper use, have a significant impact in the market. 

The supply side of the model was di saggregated between primary and secondary production for 

the main producing countries. Primary production was made a function of long lags of copper 

prices relative to aluminum, energy and wages, to capture the slow response of capacity to these 

variables . Secondary production was made a funct ion of the relative price of copper to wages and 

to energy prices, as we ll as of the stock of recoverable material (a weighted average of copper 

consumption in the previous ten years). Of interest to the current study is that, fo r the case of 

Zambia, in the primary product ion model, long term elasti cities were higher (in absolute terms) 

than short term elasticities. The effect of copper prices was positive and significant (for both the 

long run and short term). Additiona ll y, in the long run there was a significant (negative) effect of 

energy pri ces on the supply of copper (Vial, 2004). 

A good number of studies have been crit icized in their construction of a good proxy fo r re lative 

prices (see for examp le Edwards, 1989 in Musonda, 1998). This study, nevertheless, adopts 

aluminium price in the construction of a re lat ive price variable for copper price. The proper 

55 



deflator wo uld be weighted variable of prices of sta inless stee l, plastic and aluminium itse lf!! 

(R ichard, 1978) . 

Lofgren , Robinson and Thurlow (2006) assess the impact of changes in the world copper price 

and the poss ible clos ing down of mining production of the Zambian economy by defining two 

scenarios (to be made clear below). The authors lise a computable general equilibrium (CGE) 

model !2 bui lt around a 1995 social accounting matrix to simulate the short- and long-run effects 

of these two scenarios that refl ect the current crisisll in Zambia. 

In the first scenario, the simulat ion assesses the impact of a 20 percent fall in the price (in foreign 

currency) received by Zambia for its copper exports. The results show that, in the short run, the 

decrease in the wo rld price of copper reduces export earnings in the mining sector, putting 

pressure on the trade balance. Depreciat ion of the real exchange rate, providing incentives to 

substitute for imports and increase exports, is needed to reduce the "non-mining" trade deficit. At 

the new equilibrium, the rea l exchange rate had depreciated by 10 percent, while total exports 

had ri sen by 4.1 percent and total imports fa ll en by 5.6 percent (Lofgren, Robinson and Thurlow, 

2006). 

The second scenario imposes a 75 percent reduction in the capital stock of metal mining. Given 

that the copper sector is highl y cap ital-intensive (capi tal accounts for 86 percent of value added); 

this approx imates a complete shutdown of the copper sector. It constitutes a severe shock for 

II Th is is so because these are substitutes of copper in their use (see Mupimpi la et a!. (1998) for details of coppe r 
substi tutes in use) 
12 However, thi s review wi l! concentrate on the trade implications and modeli ng of copper 
IJ This crisis is deemed as Zamb ia's strong dependence on corper exports which has suppressed other tradable 
sectors, indicative of a Dutch dist!3SC phenomenon. 
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Zambia 's economy as it invo lves the withdrawal of a large part (19 percent) of the total capita l 

stock and a severe contract ion in the sector that dominates exports. In the short run , a real 

exchange rate depreciation of 42.1 percent is needed to induce the export increases and import 

substitution that is needed to make up for the loss of copper exports. At the new equilibrium, 

exports had declined by 34 percent and imports by 22 percent while real GOP at market prices 

had fallen by 16 percent (because of the fa ll in the economy-wide capital stock). In the long run, 

the higher degree of economic flexibility greatly reduces the required depreciation of the real 

exchange rate, to 25 percent, and enables export-oriented sectors to assume a larger share of the 

adjustment burden: the declines in total exports and imports are both smaller than in the short run 

(Lofgren, Robinson and Thurlow, 2006). 

Perhaps presentat ion of the study by inclusion of an econometric framework would have yielded 

much more insight and given more information. However, the information given in the study 

may have communicated pol icy relevant tools in the Zambian copper sector. 
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CHAPTER FOUR 

MODEL SPECIFICATION AND ESTIMATIONS 

4.1 Introduction 

This chapter examines the theoretical underpinnings of the export function and uses them to 

specify the export supply model for Zambia. In short, it links theory to the export function to be 

modeled and estimated in this study. 

4.2.1 Theoretical underpinnings: Linking theory to estimation 

As Labys (1973) notes, theory posits that export supply can also be derived from profit 

maximization problems of producers subject to the available production technology. However, 

our study focuses on the approach by Goldste in and Khan (1978) Chu and Morrison (1986), Hwa 

(1985) and Alemayehu (2002). This approach wi ll be made clear below. 

As a preliminary, Labys (1973:49) presents a study done by Burrows (1971) on a commodity of 

regu lar supp l/4 - tungsten. He begins with a Koyck lag which specifies that output, q" must be a 

distributed lag of current and past prices, P/-<. 

I ~ For a deta il of commod ities of regular suppl y (copper in clu sive), see Labys ( 1973) 
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Thus; 

~ 

q, = Go +G, LA' P,~, ; Where (1) 
,,,,,0 

Successive values of the lag coefficient A decline geometrically. This expression is simp lified 

by first lagging it one period and by multip lying it by A 

~ 

Aq,~, = AGo + AG, L A' P,H)~ ' (2) 
1=0 

Then, subtracting equation (2) from equation (I) , we obtain; 

The final equat ion that was est imated by Burrows ( 197 1) is of the form: 

q, = bo + b, P, + b2q, _, + b,z, + u, (3) 

where z, is an exogenous factor which attempts to capture ' other' factors. 

However, Labys (1973) adds that equation (3) can be modified to inco rporate a lag structure on 

prices to obta in; 
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w 

q, = bo + b, L A, P'_i + b,z, + II, (4) 
1'=0 

The results of equation (3) and equation (4) can be used to explain the supply of commodities of 

regular supply. 

4.2.2 Model transformations to fit the available data 

However, most theoretica l export functions are adjusted to fit the avai lab le data. Equation (4) 

above can be transformed to capture both short run and long run features that theory emphasizes. 

The premise of th is theoretical representation stems from the distinction between the short run 

capacity utilization theory and the long run capital format ion argument. 

Following Alemayehu (2002), the response of price and other supply factors is likely to take two 

forms: 

(i) [n the short run , increased capacity utilization is important. As Labys and Pollack 

( 1984:51) add: "where short run price increases stimulate output, the degree of 

response depends on the intensity of capacity utilization possib le." Thus short run 

parts wou ld be based on the commodity models of for example Goldstein and 

Khan (1978). Here, latent capacity utili zation theory is the underlying hypothesis. 

(ii) Normally, it is poss ible to recognize the long run response of intent ion to invest in 

a mining operation. Changes in current output refl ect a response to invest because 
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of higher prices in some past period (Labys and Pollack 1984:51). Consequently, 

in the long run , producers (m ines) are assumed to respond through change in 

potent ial output (i.e. capacity creation) . For the case of Zambia, other supply-

inducing factors , such as capita l formation and inflow are believed to explain this. 

The general theoret ical representation is that: 

Export supply = capacity utilization + capacity formation 

Mathematicall y, following Alemayehu (2002), thi s may be given as: 

(5) 

Where; 

X = export supply 

E = nominal exchange rate (i.e. domesti c currency per un it of forei gn currency) 

P, = ex po11 price of the commodity 

Pd = domest ic price 

Fi = foreign inflow 

t::.K = capita l fo rm at ion indicator 

The te rm in eq uation (5) in brackets [ ... ] indi cates capital creation and is composed of the 

foreign innow as we ll as the capita l formation indicator. 
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In add ition the 11K (i.e. capital stock) can be decomposed to capture capital inflow (Fi), 

domestic cred it (DCR) and government investment (lg). Inco rporat ing this into equation (5) can 

be formally represented as: 

11K = Po + P,DCR + P'/K + Pfi (6) 

Incorporating (6) into (5) we obtain; 

X"'='" +a ep'+ a (e
p
,) +"'DCR+"'I +"' Fi 'f'o 1 2 'f'1 'f'2!: 't'3 

Pd p,/ / - 1 

(7) 

Where 

¢o = ao + a,po; ¢, = a,p,; ¢, = a sp, and ¢3 = a3P3 + a, 

Transforming into logarithms for estimation'5 we have; 

In X;" = ¢o +a, In (e
p
,) +a, In ( e

p
., ) +¢, In DCR, +¢, In [x., +¢3In Fi, +V, (8) 

P., I p" /-1 

Where U, represents the error term. 

15 Such a transformation implies that the est immed coefficien ts arc elasti cities. Also note thaI, to ease illustration, the 
same coefficients are maintained. 
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To render equation (8) useful to the Zambian case because of data problems, and noting that 

macroeconomic stability is an important determinant to domestic credit creation and inflows of 

foreign direct investment, we combine these two variables with Ig and represent them by gross 

domestic investment (GD!) as a proportion of GDP - GROSSDIGDP - as a measure of 

infrastructural development and an economy's potential to sustain high rates of export growth 

while at the same time it is intended to capture supply constraints as well (Lyakurwa, 1998; 

Were et aI. , 2002). Additionally, Musonda (1998 ; 200 I) uses imports as a proxy for capacity 

utilization. We follow this argument and argue that since Zambia has been faced with foreign 

exchange constraint l 6
, which arguable may have led to compression of imports of raw materials 

and inputs which are very important in influencing copper export growth as well as for long term 

investment. According to Musonda (1998), the theoretical basis for this claim hinges on the 

understanding that when imported inputs decline due to inadequate foreign exchange, 

investment, which is the driving force for economic growth, slumps and as a result leads to a 

sluggish export performance (see Meijer, 1991; Mwanza 1992 in Musonda, 1998). We thus 

include imports (IMPORTS) as a measure of some aspects of capacity utilization as well as to 

capture residual investment constraints including acquisition of inputs for production. 

Therefore, the modified supply equation with the above variables being augmented is ; 

In X;'"' = ¢o +a, In (ep, ) +a, In (ep
,) +0, In IMPORTS, +0, In GROSSDIGDp, +U, 

PrJ I p" I_I 

(9) 

16 Note also that Mup im pila ct al. (\998) argue that import controls during the 19705 andl980s were imposed in 
order to cu rb the deteriorat ion in foreign exchange reserves . Ivl ines as a res ult were subj ected to shortages of spare 
parts, equipment and othe r inputs requ ired for productio n. Consequ ently, there was a reduction in copper production 
because of reduced investment in inventory and spares (Mupilllpila et aI., 19(8). 
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Fina ll y, foll owing Zambia's ful ly nedged liberalization of the trade regime after 199 1, we 

incorporate LBD a dummy variable I? indicating the post liberali zation period (1992-2003) to 

capture the trade regime aspect. 

Ultimate ly, the final model and equati on to be est imated is; 

In X, '" = rfio +a, ln (e
p
,) +a, ln (e

p
,) +8, ln IMPORTS, + 8, In GROSSDIGDp, +8, LBD+ U, 

Pd I Pd /_1 

(10) 

4.3 Methodological issues 

The methodologica l issues address the need to identi fy the link between the supply theories and 

the estimation technique the study will employ. The starting point of such an identification stems 

from the fact that the trad itional approach used in est imating supply functions of primary 

commodity exports has been criticized on methodological grounds in that there does not appear 

to be a clear di stinction between short-run and long-run elasticiti es (Were et ai, 2002). 

Furthermore, it has been wide ly acknowledged that the appl ication of simple OLS using time 

series data is li ke ly to produce spurious results. Cointegrat ion analys is can be used to avoid 

spurious regress ions whi le at the same time providing a means of exp li citly di stingui shing 

between long-run and short-run elast icities through the error correct ion formu lation. The error 

correcti on model is a formal representation of dependent and independent vari ables, with explicit 

17 Where 1 ~ 1992·2003; 0 ~ 1970- 1991 
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distinction bei ng made between short-run variations (i.e., the immediate impact effect) and long-

run aspects (associated with long-run level or a steady state re lat ionship). Thus, it represents an 

appropriate technique for estimating supply function s based, as it is, on a distinction between the 

theory of potential, and utilization of potential output (Alemayehu, 2002). These observations 

compel this study to use such an est imation technique. 

Another important difficulty is that there lies an inherent difficulty in finding an exact empirical 

equivalent to the definition of the real exchange rate as a measure of competitiveness (see 

Edwards, 1989 in Musonda, 1998; Were et ai. , 2002). Consequently, as Dordunoo (1996:6) has 

argued, for empirical purposes the approach normally adopted is to proxy the indices of prices by 

either Consumer Price Index (CPI), Gross Domestic Product (GOP) deflator, Wholesale Price 

Index (WPI) or even unit labour costs or domestic real wages as others have suggested. 

However, this in itse lf poses as a hindrance to estimations as it provides no guide in choosing a 

given deflator. As noted, the real exchange rate by definition is complex both practically and 

theoretically. 

Theoretica lly, Montie l (1991 ) has defined the real exchange rate (RER) as the relative price of 

tradable goods (P,) to prices ofnon-tradables, (P.,), i.e. 

RER=~ 
P" 
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The traditional approach defines the rea l exchange rate (RER) as the nominal exchange rate (e) 

mu ltipl ied by the ratio of foreign to domesti c price level (PI I Pn) . In th is case the general 

exchange rate is computed as: 

RER = ep, 
P" 

( 12) 

Notwithstanding that in principle, the real exchange rate can be measured in a variety of ways, 

using different price and cost indices. For Zambia, it is reported that the only available measure 

is based on relative consumer price developments in Zambia and trading partners. While this 

measure is inferior to cost-based measures, it is not least because the consumer price index 

includes imported goods, the price of which is a function of the exchange rate and thus provides 

an indication of trends in international competitiveness (IMF, 2006). Therefore thi s study adopts 

this thought as it defines the real exchange rate as rep resented in equation (12) above by 

modifying it according to some stud ies that de fine the real exchange rate using commodity-

speci fi c prices instead of general world pri ce in gauging primary commodity export supply 

(Alemayehu, 2002). 

Combining the two arguments, the real exchange rate is; 

( 13) 

Where P" "rp,, is the London Mctal Exc hange price or copper in USS. 
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4.4 The Data 

This study uses annual data covenng the period 1970 - 2004. The period after 1992 is of 

particular importance to the Zambian economy since it marks the period under which !idly-

fledged liberalization dawned. The importance of the period due to fully-fledged liberalization 

also marks the advent of the use of some policy tools '8 to affect exports in general. 

The data used in thi s study were co llected from different sources including; various international 

publications, the International Monetary Fund's IFS CD-ROM, Penn World Tables, Bank of 

Zambia stati stical abstracts, UNCTAD handbook of Statistics, World Bank (World Development 

Indicators CD-ROM and Africa Development Indicators CD-ROM). 

For the description of data and definition of the variables, see Appendix I. 

4.5 Time Series Properties 

4.5.1 Unit Root Tests'9 

The essence of unit root test ing is to determine the order of integration of a given variab le of 

interest . Where I (d) implies that a variable is integrated of order d - d represents a natural 

IS For in stan ce, the exchange rate as a policy tool sin ce it is th en when it was regarded as being fully flexible. 
I' Variables or in,erest: Copper exporlS (CO PPERS). Gross Domestic Investment as a % orGD? (GROSSDIGD?), 
Real Exchange Rate (RE RCO?P), Imporls (I vi PORTS) and the rcal exchange rate (RERCOP?) arc all in logarit hms 
- sec Append ix I fo r a description of variables and data. 
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number. Therefore, essentiall y, as already noted, a variable is said to be I (d) if it differenced d 

times to make it stationary. 

There are many ways of testing for unit roots, but th is study concentrates on the Dickey-Fuller 

(OF) tests and the non-parametric test call ed the Phillips-Perron (PP) test. 

4.5.1.1 Dickey-Fuller (OF) Test 

To illustrate the OF test, consider a first order autoregressive process - AR(I ) - of the form : 

; Where 0, - IID(O, a ' ) 

Subtracting Y,_I from both sides of equation (14.1) we have; 

t.y, = (B - I)YH + 0, 

t.y, = e * Y'_I + 0 , 

e*= e- I 

A test of un it root is a test of B = 1 in equation (14.1 ) or e* = 0 in equation (14.2) 

(14.1 ) 

( 14.2) 

However, Dickey and Ful ler ( 1979) have shown that under the null that B = I or e* = 0 , the 

standard t- ratio does not have a t-distribu tion, not even asymptoti ca ll y. The reason for thi s is the 

non-stationarity of the process (Verbeek, 2000). Therefore, the OF r -statistic is the ap propriate 

test stat istic computed using Mo nte Carl o tec hn iq ues. 
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A test of a single unit root in higher order AR processes can be obtained by extending the 

Dickey-Fuller test procedure. This leads to Augmented Dickey-Fuller (ADF) tests. Given an 

AR(P) process: 

y, :;:: 7r1YI _l + Jr2YI _2 +· .. +JrpYI_ p +c;/ 
t.y, = Jr,'y, _, + <p,t.y,_, + ". + <p pt.Y' _P +,;, 

; ,;, - f1D(o,(J") (14.3) 

Jr' = 0 with the t-statistic as , 

t = Jr;/s.e(Jr;) compared against the OF T- statistic. 

4.5.1.2 Phillips-Perron (PP) Test 

Unlike the ADF test, the PP test makes correction of higher order autocorrelation. The correction 

is non-parametric since it uses an estimate of the spectrum at frequency zero and is robust to 

heteroscedasticity and autocorrelation of unknown form (Leybourne and Newbold, 1999). 

For details of the PP test see Leybourne and Newbo ld (1999). 
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Table 7.0a: Unit Root Tests - AD" test 

Augmented Dickey-Fuller (ADF) Test 

Leve l First Difference 

Variab le WaT WT WaT WT 

COPPER$ -2.270986 -2.908009 -3. 1120** -2.772543 

IMPORTS -1.9485 76 -2.631129 -5.1191* -5.02558* 

GROSSDIGDP -1.1 89768 -1.581221 -3.2632** -3.028349 

RERCOPPER -1.982917 -2.200055 -3.3 11 7*' -3.252'" 

Table 7.0b: Unit Root Tests - PP test 

Phillips-Perron (pr) Test 

Level First Oi fference 

Variable WaT WT WaT WT 

COPPER$ -2.779'" -2.842641 -5.79590' -5.6883 1' 

IMPORTS -1.9021 3 -2.78499 -5.1568* -5.0256' 

GROSSDIGDP -1.925039 -2.650168 -8.24224' -8.06351' 

RERCOPPER -2.031784 -2 .16976 -3.8975 1' -3.8444" 

'S ignificant at \%; "S igni fica nt at 5%; "'Significant at \0% 

WoT=Without Trend ; WT= With Trend 
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Note that both the Augmented Dickey-Fuller (ADF) Test and the Phillips-Perrron (PP) Test 

where employed. The results indicate that all variables of interest become stationary after the 

first difference20 hence they are /nlegraled a/Order One /(1). 

4.5.2 Cointegration Test 

Once given variables of interest have been deemed stationary, it is customary to see if there 

exists a long-run relationship between them before determining the short run ECM relationship. 

Thus, co integration tests are emp loyed. There are two ways of testing the existence of 

cointegration between variab les of interest and formu lating an ECM model. The first approach 

(the Engel-Granger two-stage approach) begins by testing whether the variables of interest are 

stat ionary or not. If variables contemplated in the model follow an /(1) process, as we have 

established above, then, in the first stage, estimates of the long-run equilibrium equation (using 

OLS) is made. An ADF test on the residual of the long-run equation will then be conducted. This 

is to determine whether the variables in question are co integrated (whether the error term follows 

a stationary process). I f the error term is stationary (taken as proof of cointegration) in the second 

stage, we could combine the error term with the first difference of the variables (short-run 

indicators) to estimate the final model. However, this approach has a number of shortcomi ngs, 

particularly when there are more than two variables in an equation (to be made clear below). 

This has led to the popularity of Johansen 's approach wh ich is better at handling multi variate 

systems (see Johansen 1988, 1991 ; Johansen & Juselius 1990). We follow this approach and the 

results are given be low: 

:0 Note: The variable copper exports (CO PPERS), by ll sing the PP test. seems to be stationary in levels (at 10%) but 
when a trend is added it has unit root in levels. This observati on rei nforces our claim that all variables arc 
1 ( I) . 

71 



However, before we present the results, below IS an illustration of the technicalities of 

co integration. 

The notion of cointegration, which was given a formal treatment in Engle and Granger (1987), 

makes regress ions involving 1(1i l variab les potentially meaningful22 

For simpl ic ity, we define two variables, y, and x, and if {YI; t=0, I,,,.} and {x,; t=0, I,,,. } are two 

1(1) processes, then, in general, y, - j3x, is an 1(1) process for any number j3. Nevertheless, it is 

possible that for some j3 '" 0 , y, - j3x, is an 1(0) process, which means it has constant mean, 

constant variance, autocorrelations that depend only on the time di stance between any two 

variables in the series, and is asymptot ical ly uncorrelated. If such a j3 exists, we say that y and X 

are coinlegraled, and we call j3 the cointegrating parameter. This is the Engle-Granger two step 

procedure. 

The Engle-Granger two-step procedure, however, has some weaknesses, specifically, when the 

number of variables is greater than two. Assuming that there is one cointegrating vector when in 

fact there is more than one, would lead to inefficiencies in the sense that we can only obta in the 

linear combination of these vectors, instead oflhe unique one (Harris and Soil is, 2003). 

The Johansen multi variate co itegration analysis gives a more general method to counter these 

limitations. It starts from the unrest ricted vector AR(VAR) process as ; 

2\ A variab le is sa id to be inregrated o/urcler d. I(d), if it is dilTcrcnccd d times to make it stat ionary 
" See Woo ldridge (2003) for detai ls 
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x, = n, X, _I + n, X, _, + ... + n, X,_, +<DD, +t',; t= I .... ,T ( 15. 1 ) 

Where X, is a vector of all possib ly endogenous variables integrated of order one, D, is the 

deterministic terms (constant, trend , dummies and other regressors that are considered fixed and 

non-stochastic) . t', vector error terms assumed to be independent Gauss ian with zero mean and 

variance 0, the initial values X,+k, .. . 'xo are fixed and the parameters to be estimated are 

(n" n, , .. . ,n. ,<D,O) (see Johansen and Juse lius, 1990) . 

This unrestricted VAR can be transformed into a vector error correction model (VECM) as: 

' -I 
M, = nX,_1 + 2:)',M,_, +<DD, +t', ; 1= / , ... ,r (15.2) 

iI., ! 

' - 1 k 

Where, n = I n, - I and r , = - I n J ; 1 is an identity matrix 
1= 1 

Testing for cointegrat ion in the Johansen procedure requires analyzing the rank of the matrix n 

(for detai ls see Johansen and Juselius, 1990) 

A mod ificat ion is made to equation ( 15.2) and rewriting we have; 

'-1 
fui", =afJ'X'_ 1 + Ir,M I-t +<DD, +t', ( 15 .3) 

1= 1 
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The cointegrat ion vectors f3 have the properly that f3' X, is stationary even though X t itse l f is 

non-stat ionary. 

Testing the null hypothesis that there are at most r cointegrating vectors amounts to testing 

whether the last (n-r) eigen values of the matrix n are zero. That is , 

Ho: Ai =0; i = r+ 1, ... ,n 

The test statistic known as the lambda trace can be calcu lated as; 

" Ar"" = -210g(Q) = -T L log(l - A,); 
l=r+1 

r=O, I , ... ,n-1 and 

Q = (restricted maximum like li hood)/(unrestricted maximum likelihood) 

Error Correction Models 

If Yt and X t are co integrated with parameter f3 , then we have add itional 1(0) variables that can be 

estimated. 

Given that; 

ecm, = y, - f3x" so that ecm, is frO). We can include a lag of ecm, is the following equation; 

~Y, = ao + a,~y, _ , + 0o/lX, + 0,6.<,_, + t/Jecm,_, + tI, 

~Y, = ao + a,~y, _ , + 00 6." + O,6.r,_, + t/J(y,_, - jJx, _,) + It, 
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The term tjJ(Y'_1 - jJX'_I) is called the error correct ion term . The error correction model allows us 

to study the short-run dynamics in the relationship between Y and x. 

To ease illustration, 

given; 

• If Y'_I> jJX,_I' then Y in the previous period has overshot the equilibrium; because tjJ < 0, 

the error correction term works to push y back towards the equilibrium 

• Similarl y, if Y,_I < jJX,_I' the error correction term induces a positive change in Y back 

towards the equi I ibrium 

Below is the empirica l test we carried out to ascertain cointegrat ion in the variables of interest : 

Table 8.0: Johansen Cointegration Test: 1970 to 2004 

Hypolhesized No. of CE(s) 

None· 

At most I 

AI most 2 

At most 3 

Trace Statistic (A./rrl<"e ) 

92.50583 

57.33068 

25.54462 

13.71394 

Series: COPPER$ GROSSDIGDP IMPORTS RERCOPP LBD 

5% Critical Value 

88.80380 

63.87610 

42.91525 

25.87211 

' Denotes reject ion of the null hypothesis of no cointegrat ion at the 5% signi ficance level 
Trace test indicates I coi ntegrati ng eq uati on at the 0.05 leve l 
Test assumes linear determini stic trend 
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The above test results indicate that there is at most I cointegrat ing vector at 5% significance 

level as shown by the trace stati stic (A.,,",, ). Hence we reject the null of no cointegration in the 

variables at the 5% level of signifi cance. The results suggest the presence of cointegration, 

implying that there is a long- run relationship between the series. 

For further verification, we also carried out an Engle-Granger two-step procedure and the resu lts 

reported in Appendix 2 also confirm cointegration. 

4.6 Estimation and Discussion of Results 

4.6.1 Long-run EstimateslResults 

The resu lts for both the unit root and cointegration tests allow us to proceed with our long-run 

estimation. 

Note that, during estimations, two different models where fitted for the dependent vari able 

Copper Exports (COPPER$): 

• Modell independent variables - Real Exchange rate (LRERCOPP), Gross domestic 

investment as a share of GOP (LGROSSOlGOP), Im ports (LIMPORTS) and the 

Liberalizat ion Dummy (LBO). 

• Model 2 is Modell plu s lags of the exp lanatory va ri ables of Alodel 1. 
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The results of these two different models are repo rt ed below: 

Table 9.0: Lo ng-run elast icities 

Variables Model 1 t-value Model 2 t-value 

LGROSSDIGDP -0.120545 -0.71059 -0.0987 -0.5503 

LGROSSDIGDP _1 -0.4081 -1 .9092" 

LlMPORTS 0.640463 3.28807" 0.7981 3.0144' 

LlMPORTS 1 -0.3201 -1 .2034 -

LRERCOPP 0.250142 2.056268" -0.0926 -0.3703 

LRERCOPP_1 0.3005 1.2152 

LBO -0.481 800 -2.927599' -0.1699 -0.7930 

C 0.682045 0.361861 3.1771 1.3830 

Adj. R-squared 0.4374 0.4858 

F-s tatistic 7.60928(0.000) 5.4539(0.001) 

Durbin-Watson 

Stat 1.59 1.78 

No. of 

Obsevations 35 34 

Ramsey RESET 0.58(0.4524) 1. 15(0.2935) 

Jargue-Bera 

Normality test 0.58(0.74) 0.91(063) 

Notes : *(**) significant at 1% (5%) significance leve l. "L' before the variable of interest refers 

to logarithm . 

... Significant at more than 5% 
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The analysis that fo llows below (particularly the one that incorporates lags) refers to the results 

of the parsimonious regression equation arrived at alier obtaining the optimal lag length2] Also, 

a further check of model adequacy indicates that the diagnosti c tests emp loyed render credence 

to the model(s). For instance, the equation(s) is(are) we ll specified as given by the RESET test 

and the model(s) also pass the normality test. With this summary, we can now proceed to 

comment on the relevance of the estimates. 

Model I is basically the long-run co integrating equation for copper exports. The coefficients of 

the real exchange rate and imports are significant and positive. The finding on the coeffic ient of 

the real exchange rate is consistent with some studies which also find positive price effects (see 

for instance Vial , 2004). However, the coefficient of gross domestic investment as a ratio of 

GOP is negative and insignificant. The negative sign should be interpreted with care perhaps 

because we are dealing with gross domest ic investment as opposed to specific investment in the 

copper industr/ 4 Seen in a different way, the negat ive sign may actuall y conform to economic 

theory when a large component of gross domestic investment is public investment which actually 

crowds-out private investment and hence consequentl y adverse ly affecting copper export supply. 

The results, therefore , indicate that depreciation of the real exchange rate - as defined by 

equation ( 13) - and an increase in imports have a positive effect on copper exports with 

elasticities of 0.25 and 0.64, respectively. The coefficient of the Liberali zation dummy - LBD -

is negative and significant. The implication is that libera li zation of the trade regime may have 

adversely affected exports of copper. Th is result as regards the liberali zation dummy can best be 

appreciated if it is understood what liberalization " as initi ally intended to. As noted earl ier it has 

2) As given by the Akaike Information Criterion (A le ) for instance. 
2-1 Use of inves tm ent in the copper sector perh aps would have yie lded different results but slich data could not be 
obtained . 
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been argued that the reform of the exchange rate system and other policy measures beginning in 

1992 was meant to boost, among others, the performance of the non-traditional exports due to 

the incentive structure associated with such reform efforts (Musonda, 1998). 

Secondly, Model 2 was estimated to capture the lagged effects of the explanatory variables. Still, 

the coefficient of imports is positive and significant with an elasticity of about 0.79. However, 

the coefficient of its lag one period is negative and insignificant. The coefficient of gross 

domestic investment as a ratio of GDP is insignificant and still negative. The coefficient of its 

lag is negative and significant at more than 5%. Perhaps thi s attests our argument that if a 

significant proportion of public investment is captured by gross domestic investment, it may 

have crowded out private investment with a resultant negative impact on copper export supply. 

However, the coefficient of the rea l exchange rate is now insignificant and negative while the 

coefficient of its lag one period is positive even though insignificant .. 

.~.t~1. , . \. 

/ .. ,;.:, ~ ')'" . ,tl" ... .;.\:f 
4.6.2 Short-run EstimateslResillts . . 

~. <l:~ . 
". ~y/ .,.. $', 

The short-run estimates allow us to perform and form an error correction mode l. Note that two 

models (Model 4 and Model 5) where fitted for the dependent variab le (the difference of copper 

exports): 

• lvlode! 3 - Firstly, Model I as above is esti mated and the error correction term (ECT) 

obtained . Secondly, to obtain the shol1 run est imates of the ECM, the dependent variable 

being the difference of copper exports (DCOPPERS) was regressed on the difference of 
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the real exchange rate (DRERCOPP), difference of imports (DIMPORTS), difference of 

gross domestic investment as a rat io ofGDP (DGROSSDIGDP) , the error correction term 

lagged one period (EeT _ I) and the liberalizat ion dummy (LBD). 

• Model 4 is Model 3 plus lagged independent variables. 

The results of these different models are reported below: 

Table 10.0: ECM Models and/or Short-run elasticities 

Variables Model 3 I-value Model 4 I-value 

DLGROSSDIGDP 0..0.12225 0..0.815 0..0.239 0..140.9 

DLGROSSDIGDP _1 0..0.825 0..3928 

DLiMPORTS 0..732681 2.9721' 0..80.68 2.9931' 

DLI MPORTS_1 -0..2150. -0. .7851 

DLRERCOPP 0.189476 0..8722 0.1843 0.7112 

DLRERCOPP _1 -0.2626 -0.9486 

ECT_1 -0.793748 -3.9479' -0.8378 -3.5810' 

LBO -0.015064 -0..1746 -0.0432 -0.4658 

C -0.014394 -0.2709 -0.0010 -0.0.176 

Ad}. R-squared 0.3702 
0.293192 

F-slalislic 4.879(0.002) 2.659243(0 03) 

Durbin-Walson Sial 1.86 1.8077 

No. of Obsevalions 34 33 

Ramsey RESET 0.0019(0.965) 0.2033(0.65) 

Jargue-Bera 

Normality lesl 098(0.45) 0.97(0.61) 

Notes: 'D ' at the start of the ac ronym of the variable of Interest lI1dicates the first difference of 
the given variable. 'Significant at 1%; "Significant at 5% 
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A summary of the diagnostic test even in thi s case renders credence to the models estimated . The 

RESET tests show that the model(s) is(are) correctly specified, the model(s) also pass(es) the 

normality test and the Durbin-Watson stati stic shows that the problems of autocorrelation are 

unimportant. 

The short-run ECM results as regards Model 3 show that the coefficient of Gross Domestic 

Investment as a share of GDP is now positive and but insignificant. The coefficient of imports is 

positive and sign ificant. The coefficient of the real exchange rate is positive but insignificant. 

The liberalization dummy is negative and insigni ficant. The coefficient of the error correction 

term which is negative and significant indicates that about 79% of the deviation from the long­

run equation is made up of in one time period. 

Model 4 attempts to capture lagged effects in the short-run ECM. The coeffic ient of gross 

domestic investment as a share of GDP is now positive and insignificant. The coefficient of its 

lag is also positive and insignifi eant. The coefficient of the real exchange rate is positive but 

insignificant. However, even though the coefficient of its lag is insignificant it is now negative. 

The coefficient of the liberalization dummy is sti ll negative and insignificant. The lag of the error 

correction term is negat ive and signi fi cant and indicates that about 84% of the deviation from the 

long-run equation is made up of in one time period. 

All in all , results from the models of the long-run static estimations show that non-price factors 

may be more important determinants in explaining export supply. The results obtained from the 

long-run estimations may indicate the slow response of copper exports to prices whi le at the 
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same time advance the argument that while macroeconomic stability is a key ingredient to 

promoting exports supply of copper by providing channels of investment incentives for instance , 

care should be taken by the government and its agencies so that the problem of crowding-out 

private investment is done away with. The short-run ECM estimations also confirm these 

findings and the results so obtained al so suggest that non-price factors may be more important 

determinants of copper export supply (this is supported by the result that the real exchange rate 

being the proxy for price was insignificant in all ECM estimations). Further, the consistent 

significant positive relationship of imports and copper export supply reinforces this claim and 

further strengthens our assertion that import compression resulting from prolonged shortage of 

foreign exchange is a major constraint to copper export growth. The non-significance of gross 

domestic investment as a share of GDP in all short-run models may be attributed to it being a 

conceivably poor proxy for supply constra ints. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

This study has provided evidence of the dependence of Zambia 's export earnings on a single 

primary product - copper. The descriptive analysis of this study explored the structure and 

composition of Zambia's exports and it was revealed that while non-traditional exports as a share 

of total exports have been growing over time, their contribution to total export value is dwarfed 

by the strong dependence on Zambia's economy on copper exports alone. 

Immediately after independence, Zambia enjoyed monetary benefits that accrued to government 

coffers because of its endowment of mineral wealth, part icularl y, from copper (exports). 

However, when copper prices on the world market fe ll around 1975, the country suffered a 

tremendous economic shock. The foreign exchange reserves dwindled and the government found 

it difficult to finance its investment and consumption needs. This situation forced the government 

to tu rn to external fin ancing of its econom ic act ivities by means of borrowing. This scenario 

thereby exposed the country to huge amounts of internat ional debt which it cou ld not service, 

parti cularl y due to low fo reign exchange earnings on the bac k of fall ing world copper prices. 
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The low copper prices also served as a disincentive to invest in the mining sector and mining 

production was consequently adve rse ly affected. The low mine production coupled with falling 

copper prices fu rther perpetuated the economic malaise the country then experienced. 

The government made severa l attempts to try and rev ive the economy but none proved 

successfu l in the long-term. Consequent ly, the government was compelled to follow the 

Structural Adjustment Programmes (SA Ps) of the IMF and World Bank in an attempt to 

resuscitate the country from its economic ailment. The election of the new government in 1991 

bore successful fruits in thi s regard because it is after that period that the country full y liberali zed 

its economy. 

Emphasis was placed to try and divers ify export dependence away from copper alone and this 

called for introduction of non-traditional exports. Thus, the share of non-traditional exports has 

been growing over time. However, of major importance to this study is that the mining sector has 

not been spared by the winds of liberali zation and several mini ng units have been privatized . 

With new investments in the mining sector and recent hi sto rical high copper prices, export 

earnings have increased exponenti all y. This in turn has shrunk the proportion of the contribution 

of non-traditional exports to tota l exports . 

With that in place, the study has attempted to dete rmine the facto rs that exp lain the suppl y of 

primary commodity exports both from a theo retical and empirica l perspect ive. Both theory and 

empirics suggest that price and non-price factors are important determinants of primary 

commod ity export suppl y. 
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This study has shown ev idence of th is result (i,e, importance of price as we ll as non-price factors 

in influencing the supply of primary commodity exports), Firstly, from the long-run estimations, 

it has been determined that imports playa critical positive role in affecting the supply of copper 

exports, Secondly, generally, the real exchange rate as a measure of relative prices was found to 

be a significant determinant of copper export supply, However, the literature for developing 

countries has produced some inconsistencies on the effect of the rea l exchange rate on export 

supply. For instance, some studies find insignificant and wrongly signed (negative) price 

elasticities (Branchi et aI. , 1999), On the other hand , our findings in this light are consistent with 

some studies that have found positive price elasticities (Were et aI. , 2002; Lyakurwa, 1998), 

Surpri singly, gross domestic investment as a share of GOP has a negative sign but we are 

comforted by economic theory of crowding-out private investment as aforementioned. Another 

explanation can be attributed to the fact that it may not be a good productivity indicator/measure. 

In the same vein, the coeffic ient of the liberalization dummy is significant (in Model I) and 

therefore liberalization may haw adversely affected copper exports (according to our findings) , 

Converse ly, in the short-run, as given by the ECM representation, non-price factors are seen to 

have a significant influence of copper exports - particularl y, imports. This result indicates that 

the effect of the real exchange rate is ins ign ificant in affect ing copper exports in the short-run , 

Also, the coefficient of the liberali zation dumm y is insignificant. As noted, the essence of 

libe ralization was to di versi fy export dependence away from copper exports and thereby boost 

on non-trad itiona l exports, 
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5.2 Recommendations 

The recommendations of the study arc in form of some policy prescript ions and/or implications 

derived from the findin gs. 

Whi le it can be app reciated that thi s study has provided some insights into the 'possible' 

determ inants of copper exports, it should be noted that caution shou ld be taken in their 

interpretation thereof. Thus recommendations are based on the guide on possible focus areas vis­

a-v is policy assertio n. The argument that exchange rate policy is an important tool in positively 

affecting export supply must be viewed from a general macroeconomic context and therefore, 

devaluation per se may not be the relevant policy measure in enhancing copper exports because 

this depends on the extent to wh ich this devaluati on trans lates into rea l changes. 

Clearly, the poor performance of the copper sector in Zambia cannot be entirely ascribed to 

negative price effects. Therefore, even more important in influencing copper exports are non­

price factors that may particularl y relate to the cond ition of the macroeconomic policies being 

pursued. It is not surprising to presuppose that a stab le macro environment is key in positively 

affecting copper exports because it provides investment channels and/or incent ives. 

Thi s paper acknowledges other non-pri ce fac tors (costs and acquisition of inputs etc) playa 

pivota l role in production and export supply response. Sectoral ana lysis wou ld be key in 

identifying such factors but this is however beyond the scope of this study. For a detai led 

analys is of other factors, sectoral analysis lVould have been more help fu l in appreciating 
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transmission mechanisms between government macro level policies and an individual mining 

units behavior and reaction to such policies. 

All in all , while appreciating that export-led growth is inevitable in achieving higher levels of 

development, it should also be noted that the major cha llenge for the Zambian economy is the 

ab ility of the economy to susta in its economic activ ities when copper prices are low. The main 

long-term goal of Zambian exports should lie in substantia l diversification away from copper 

exports . Maintaining a stable macro environment is also key in attracting investment in strategic 

sectors of the economy that will help propel growth in the right direction. 
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Appendix 1 

COPPER$: 

GROSSDlGDP: 

RERCOPP: 

IMPORTS: 

Definition of Data and Variables 

Copper exports va lue in millions of US$. 

Gross Domestic Investment as a % of GDP as given by the International 

Monetary Fund (IMF). 

Rea l Exchange Rate of copper defined as the nominal exchange multiplied 

by the relative price of copper (as quoted at the London Metal Exchange) 

and Consumer price index. 

RERCOPP = e( p''''''';{",) 
Where; 

e = Nom inal exchange rate defined as units of Kwacha per US$ 

P, ,,,,,,,, = Price of copper (2000= I 00) 

Pd = Consumer Price Index (2000= I 00) 

value imports (c. i.f) in millions ofUS$ 

In some cases, the letter ' L' will appear before the variab le of interest and thi s shows that the 

variable has been log-transformed. 
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Appendix 2: Unit Root test for the residual to determine stationarity thereof. 

ADF TEST 

Null Hypothesis: ECT has a unit root 

Exogenous: Constant 

Augmented Dickey-Fuller test statistic 

Test crit ical values: 1 % level 

5% level 
10% level 

' MacKinnon (1996) one-sided p-values. 

PP TEST 
Null Hypothesis : EeT has a unit root 

Exogenous: Constant 

Phillips-Perron test statistic 

Test critical values: 1 % level 

5% level 
10% level 

Where; 

ECT = Res idual 

t-Statistic Prob.' 

-4 .672381 0.0007 

-3 .639407 

-2 .951125 

-2.614300 

Adj . t-Stat Prob.' 

-4 .672381 0.0007 

-3 .639407 

-2 .951125 

-2 .614300 

The t-statist ics for both the ADF and PP tests show that lYe reject the null hypothesis of unit root 

and therefore conclude that ECT IS stat ionary at I % level of significance. 
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