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Maximising the Positive Socio-Economic Impact of Mineral Extraction on Regional 
Development in Transition Economies: A Review of the Literature 
 
 
 
 
 
 

Abstract 
 

The capital-intensive production function of mining tends to limit backward, 
forward and final demand linkages. Moreover, the impact of the capital 
intensity constraint on backward linkage is reinforced by the existence of 
localization economies for input supplies. These constraints on linkage are 
stronger the remoter the mine location, the earlier the stage in the mining 
cycle and the lower the PCGDP of the host economy. Consequently, fiscal 
linkage often furnishes the strongest economic contribution from mining. 
Fiscal linkage is likely to increase over time if capital cost recovery is front-
loaded. However, weak national governments may forfeit fiscal linkage to 
mining firms, workers and consumers, while weak regional governments 
may concede fiscal linkage to the centre. Therefore, local and regional 
communities may bear severe social and environmental costs with little 
compensation. However, mining companies increasingly regard improved 
regional welfare as a pre-requisite for viable investment. But they risk moral 
hazard if they extend their remit beyond their commercial mandate so 
improved governance is fundamental to securely boosting regional welfare. 
Governments must determine whether a mine should function as a transient 
vehicle for the acquisition of spatially transferable skills or as a catalyst for a 
sustainable regional economy. But policy intervention to force linkage 
growth (through mandatory joint ventures and local content ratios) is a 
second best solution because of the risk of policy capture, which is likely in 
the presence of deficient governance. A more effective policy to boost 
mining’s regional linkage may come from attracting competitive investment 
into Early Reform Zones that are ring-fenced against predation and in which 
world class infrastructure, institutions and efficiency incentives immediately 
apply.  
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Executive Summary 
 
1. The unusually capital-intensive production function of mining limits direct 
employment creation and constrains the proliferation of backward productive linkages 
within mining regions. This partly reflects the fact that capital recovery dominates the 
allocation of gross output and partly the significance of localization economies for the 
location of input suppliers. In addition, regional forward linkages are constrained, unless 
mineral processing entails sizeable weight loss, because final production stages along the 
mineral chain, notably fabrication (which tends to be high value), are most competitively 
undertaken close to markets. Some underlying regularities therefore emerge: the capital 
intensity constraint is stronger the remoter the mine location, the earlier the stage in the 
mining cycle and the lower the PCGDP of the host economy. The corollary is that all 
three of these linkages strengthen where several mines sustain a mature mining region, 
especially in high-income countries that provide an enabling environment. 
 
2. Because capital service charges dominate the gross value generated by mining, fiscal 
linkage (taxation) is often the sector’s principal economic impact. This is especially true 
for remote resource frontier regions. High rents boost the dominance of fiscal linkage 
and rent may be a substantial fraction of gross revenue where the mineral is relatively 
high-grade or easily extracted, ranging above 90% of total revenue, as with Middle East 
oil during the 1974-78 and 1979-81 oil booms. Fiscal linkage also increases over time if 
capital costs are front-loaded so that the share of capital recovery in gross revenue falls.  
 
3. The front-loading of capital recovery becomes more pronounced the higher the 
perceived risk of the investment location. Yet weak national governments may forfeit 
fiscal linkage to mining firms, workers and consumers, while weak regional 
governments may concede fiscal linkage to the central government. Consequently, in 
extreme cases, local and regional communities may bear severe environmental and 
social costs from mining that are inadequately compensated.  
 
4. Policy can enhance the positive stimulus of mining to regional growth, although 
remote mining regions with limited mineral reserves may have to settle for merely 
acquiring skills that are eventually redeployed to other activities and/or regions. 
However, in the presence of large mineral reserves and/ or other active mines or non-
mining production, mineral rent and taxes can be deployed to accumulate infrastructure 
and skills to help strengthen the backward, forward and final demand linkages. Export 
base theory explains how mining can diversify the regional economy so that it sustains 
regional growth after the mine closes, but the theory also shows that the ‘point’ source 
linkages of mining are more difficult to harness to regional growth than the ‘diffuse’ 
linkages of, say, peasant cash cropping.   
 
5. During the past decades mining companies have increasingly recognised that 
improving regional welfare is a pre-requisite for viable investment, a fact that may be 
reflected in the share price premium earned by ‘responsible’ companies that promote 
regional skills and economic diversification. However, these pragmatic social aspirations 
must invariably face up to the risks of moral hazard and deficient governance, which can 
significantly depress the capacity of mines to attract linked activity and even to function 
effectively. 
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6. In this context, mining companies can contribute more effectively to regional 
development by: 
(i) Undertaking an economic analysis of the investment along side the financial analysis 
in order to identify the potential economy-wide socio-political impacts.  
(ii) Embracing best practice environmental policies in order to limit environmental 
damage, compensate local communities for such damage and restore mined-over land to 
the extent that the social benefits of such action exceed the social costs.  
(iii) Commissioning social audits of corporate activity, both to check on the effectiveness 
of the mining sector’s social impacts and to identify ‘reasonable’ levels of social 
commitment. This should help reduce the risk arising from over-enthusiastically 
embracing corporate social responsibility, which is vulnerable to mission creep and 
excessive company intervention at the expense of nurturing responsible and effective 
local government. There is a case for arguing that companies should concentrate on 
executing their commercial mandate, leaving governments to determine whether a mine 
should function as a transient school for the acquisition of geographically transferable 
skills or the catalyst for a sustainable regional/national economy. 
 
7. Setting aside deterministic geological, geographical and production conditions, 
deficient governance is likely to be the strongest constraint on the regional socio-
economic linkages from mining. The risk of deficient government is likely to be 
inversely related to PCGDP. Consequently, the potential regional benefits of mining can 
be maximised by (iv) strengthening incentives to improve governance, in which both 
IFIs and mining firms can play a constructive role. There is evidence that IFI-backed 
measures for global codes of greater revenue transparency, along with efforts to name 
and shame corrupt practices can have significant positive effects on all but the most die-
hard political regimes. In addition, the experience of the AIOC suggests that the scale of 
mining investment can be useful in combating ‘grabbing hand’ governments because the 
economic importance of mining can be deployed to strengthen the insulation of the mine 
and linked investment from government predation. Moreover, recent fieldwork in 
Azerbaijan suggests that there may be significant gains in investment efficiency (and 
therefore in the scale of investment and social welfare) as a result of such insulation.  
 
8. Finally, (v) the AIOC experience suggests that in the presence of deficient 
governance, mining companies and IFIs are well advised to bargain for the mine and its 
adjacent area to be declared an Early Reform Zone (ERZ), within which post-reform 
levels of infrastructure, institutions and economic incentives immediately apply. By 
operating at the highest level of efficiency within such zones, mining can exert 
maximum attraction on investment in linked activity. Local firms are likely to have 
potential comparative advantage in many linked activities, which the mining company 
can nurture to mutual benefit, provided the local firms are not merely vehicles for 
siphoning rent to the privileged. Moreover, the successful diffusion of ERZs can form 
the catalyst of a dual track strategy for restructuring distorted economies, as China and 
Malaysia demonstrate. At whatever scale, this ‘efficiency’ strategy will maximise the 
share of gross revenue accruing to all tiers of government. 
 
9. In practice, some cost penalty from grabbing hand government is likely to be 
unavoidable, so efforts must be made to minimise the deleterious effects. This particular 
form of government failure, like its counterpart of market failure, might merit offsetting 
policy interventions, such as corporate subsidisation of training institutions and tolerance 
of mandatory joint-ventures (held to some basic efficiency cap on the level of rent 
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extraction). Such an approach effectively recognises the loss of overall economic 
efficiency as an inevitable cost of working in mining frontier countries with deficient 
institutions.  
 
10. One framework for structuring further research into mining linkages is to compare 
the strength of regional linkages in two or three case study projects for each of ore 
mining and oil and gas extraction. Projects can be selected to track the range of operating 
conditions from a new frontier project in an isolated location to an established project in 
a mature mining region. In the case of ore mining, Uzbek gold, Kyrgyz gold and 
Armenian copper mines present one such set of comparators. For oil and gas extraction, 
we might compare West Kazakhstan, West Siberia and East Azerbaijan.  
 
11. However, more information on source material is required before the research 
strategy can be finalised. This is because documentary sources examined to date contain 
information on investment, environmental concerns and occasionally employment, but 
neglect multiplier, social and regional growth data. The additional information may be 
most readily accessed for projects that have multinational partners that are used to 
generating such data in order to defend themselves from hostile critics. Projects lacking 
such partners should probably be excluded from the research unless fieldwork can 
realistically fill the gaps.  
 
12. Given these uncertainties concerning data availability, the design of the research 
project can be most effectively finalised in consultation with EBRD and World Bank 
personnel familiar with the potential case study firms. 
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1. Introduction 
 
The rise of self-appointed groups to lobby on behalf of developing countries has in 
recent years promoted a strong critique of the developmental impact of capital-
intensive mining projects for oil, gas and mineral ores. Many such groups recently 
coalesced around the report of an internal review, the Extractive Industries Review, of 
World Bank policy on lending for mining projects (World Bank 2003). That report 
argues that the World Bank should rebalance the weight it assigns to ‘the strong and 
the weak’ by focusing its lending on mining projects with clear potential to alleviate 
poverty and limit environmental damage. As noted below, the Bank’s internal review 
rests on a number of contestable assumptions and fails to recognise trade-offs between 
alternative goals so that its recommendations are inadequately prioritised and could 
prove counter-productive if adopted. The World Bank has politely but firmly rejected 
the basic recommendation to narrow its lending for mining activity, arguing that 
safeguards can be established to minimise mismanagement of mineral rents and 
revenues, and that a curb on lending would deny an important developmental option 
to countries that are often very poor and lack viable generators for economic 
development. On the basis of the literature reviewed below, this paper concurs with 
the position of the World Bank. The literature review measures the regional impact of 
mining and suggests policies to strengthen its regional benefits and minimise the costs  
 
Recent research suggests that the negative impacts of mining on national economies 
tend to be amplified if the rents are high and the resulting large fiscal revenues nurture 
a non-developmental political state (Auty 2001). Such a political state lacks one or 
both of the key features that yield benevolent outcomes, which after Lal (1995), are: 
first, the aim of boosting broad-based social welfare and, second, the capacity to 
pursue a coherent economic policy with which to achieve that aim. Non-
developmental political states tend to extract and deploy the natural resource rent in 
ways that reverse the competitive diversification of the economy and lead to a growth 
collapse, from which recovery tends to be protracted (Auty 2004). However, the focus 
of this paper is on the regional impacts of mining, so that the consequences of the 
mineral rent for the quality of governance are discussed only in as much as they 
constrain regional development. Readers interested in the macro management of 
mineral economies are referred elsewhere (see Gelb and Associates (1988) and Auty 
and Mikesell (1998), for example).  
 
This paper now focuses upon the socio-economic impact of mining on the regional 
economy. The region is defined as any level below the national level, so a region may 
comprise a single mine or else several mineral projects. A dominant trait of most 
mining is that it is heavily capital-intensive. This imparts a pronounced enclave nature 
on its socio-economic impact, which is potentially strongest at the regional level but 
can also occur at the national level, especially in low-income countries with limited 
industrial development. There are five important reasons for this enclave tendency. 
First, capital servicing dominates the gross revenue from mining, pushing the share of 
supplies (purchased inputs) to only 40% of gross revenue on average, compared with 
70% or more of gross revenue for manufacturing, a sector that is in general far less 
capital-intensive (Di Booscio 2004, 2). A second reason is that mining tends to rely 
heavily on specialised inputs of capital, skill and materials, including machinery, that 
are sensitive to localization economies and so are often most efficiently supplied from 
specialised centres that may be distant from the mining region. Third, unless there is a 
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sizeable weight loss in processing, further processing of the mineral tends to be more 
competitive if it occurs at the market. One consequence of this is that the unit rent on 
the raw material may be higher than that on the finished product. Fourth, mining is 
often foreign-owned and employs a small, albeit highly trained, workforce so that 
second round expenditure effects are very limited. Fifth, it follows that the strongest 
domestic impact from mining is often taxation, which is sensitive to the scale of the 
rent, the strength of the central government and, for the mining region, the relative 
strength of central and local administrations. These five characteristics conspire to 
make it possible at the extreme for a mining region to experience minimal positive 
socio-economic gains from the sector. Worse, the local community may also bear 
uncompensated costs as a result of culture clashes, under-regulated environmental 
pollution and/or the Dutch disease effects arising from mismanagement of mineral 
rent that impair long-run GDP growth.  
 
The first half of the paper elaborates on this context of the production constraints 
whereas the second half examines the literature in order to suggest how the beneficial 
impacts of mining may be strengthened and also how the utility of the proposed 
policies can be empirically tested. More specifically, the case is presented in four 
sections. The next section, Section 2, searches the literature for ways of 
conceptualising and measuring the local/regional impacts of mining. It identifies the 
economic multiplier, cost-benefit analysis and socio-economic linkages as the 
principal analytical tools. Section 3 seeks to generalise from the empirical evidence 
regarding mining’s regional impacts, with particular reference to the sensitivity of 
regional linkages to the maturity of the mining region; the location of the mining 
region relative to input suppliers and markets; and the region’s levels of per capita 
income and institutional capital. Section 4 suggests ways in which the positive 
regional linkages from mining can be maximised, examining the rationale for (i) 
requiring an economic analysis to accompany the financial analysis, (ii) fostering 
corporate social responsibility and social accounting, (iii) applying environmental 
accounting, (iv) improving government efficiency and (v) establishing early reform 
zones in order to maximise productive investment. Finally, Section 5 applies the 
insights from the literature review to outline a research strategy, based on selected 
case studies, that will determine practical policies for maximising mining’s local and 
regional benefits in low-income countries. The case studies are selected with 
particular reference to the former Soviet Union (FSU) countries, notably Azerbaijan, 
Kazakhstan, Kyrgyz Republic, Uzbekistan and Armenia. The Executive Summary 
(pages 3-5) presents the principal conclusions. 
  
 
2. Measuring the Regional Impacts of Mining 
 
The three principal tools for conceptualising and measuring the impact of economic 
projects are the economic multiplier, cost-benefit analysis and socio-economic 
linkages. Each is described and evaluated in turn. Fiscal linkage is identified as being 
of high significance within the mining sector so it is singled out for further discussion.  
 
2.1 The Economic Multiplier 
Multiplier studies trace the impact of an initial round of expenditure by an economic 
activity, such as a mine, on the national or regional economy, together with the 
additional economic stimulus from subsequent rounds of expenditure that are 
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stimulated by the initial round of mine expenditure and which are retained within the 
economy. The multiplier identifies three basic effects: direct, indirect and induced. 
The ‘direct’ effect is the actual level of expenditure by the mineral sector. It gives rise 
to the ‘indirect’ and ‘induced’ effects. The ‘indirect’ effect is the economic activity 
triggered in other sectors by the purchases made as a result of the initial round of 
mining expenditure. The ‘induced’ effect results from new household spending that is 
a consequence of both the direct mine expenditure and the resulting indirect 
expenditure.  
 
The impact of the direct expenditure progressively diminishes as it flows through the 
economy. One reason is that a fraction of the direct expenditure ‘leaks’ from the 
economy through the purchase of goods from outside the economy’s borders. 
Similarly, a fraction of the indirect and induced expenditure will also leak from the 
system. The scale of the leakage is likely to be larger, the smaller and less mature the 
regional economy.  
 
Three caveats are in order regarding the interpretation of multiplier ratios. They arise 
because of the simplifications that must be made in order to apply it. First, the 
multiplier is an estimate of the impact attributable to a rise (i.e. marginal increase) in 
sector activity. Second, it uses input-output tables that assume fixed prices and 
technology. Third, the impact occurs through time and is not instantaneous because 
payments from the commodity sector are rarely re-spent immediately by their 
recipients. For example, Armstrong and Taylor (1993, 20) report from a study of the 
tourist industry that just over three-quarters of the multiplier effect occurred in the 
first year, an additional 10% in the year after, with the spending effect finally tapering 
off at the end of the fourth year.  
 
2.2 Cost-Benefit Analysis 
The economic multiplier is typically measured in terms of the output expenditure, 
employment and value added. As such, it is tightly focused and neglects important 
social and environmental impacts. These neglected aspects can be taken into account 
within a cost-benefit analysis (CBA), which can usefully complement the financial 
analysis that a private firm undertakes by assessing the prospective worth of a project 
to society at large.  
 
A financial analysis of a mining project considers several sets of costs, namely: the 
exploration and investment costs; the operating costs; the costs of mineral 
replacement and environmental damage; and finally the costs of mine closure. The 
company discounts such costs by a rate that reflects the opportunity cost of its capital 
plus a risk-related return on the investment. It compares the discounted costs with the 
projected discounted benefits (basically the revenues). A project will proceed if the 
net present value (NPV) is positive, i.e. if the financial cost-benefit ratio exceeds 1.0. 
However, this financial calculation does not take full account of the externalities 
created by the project that are imposed on other economic agents, some of which may 
be positive (such as higher wages, increased government taxes and expanded markets 
for local goods and service suppliers) while others may be negative (such as 
uncompensated effects of pollution and the disruption of cultural traditions).  
 
An economic analysis seeks to assign a monetary value to such gains and losses 
through the broader regional/national economy. If the economic NPV is positive the 
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social case for the project is strengthened. However, the project may still be socially 
desirable even if the net externalities are negative, provided the returns identified by 
the financial analysis are large enough to compensate those who bear such excess 
costs and also that an adequate means of recompensing losers exists. In practice, 
however, economic cost benefit studies can be technically complex and controversial 
because they call for subjective decisions that can radically affect the outcome 
(Tietenberg 2003). These subjective decisions include the assignment of costs to non-
market items, the appropriate rate at which the costs and benefits should be 
discounted, the relative value accorded to different groups within society and the time 
period and geographical boundary of a project’s costs and benefits.   
 
Nevertheless, cost benefit analysis performs the useful function of forcing a careful 
consideration of the trade-offs involved in determining whether to proceed with a 
development or not. Cichetti (1972) provides an interesting example of the utility of 
cost-benefit analysis with regard to the trade-off between developing Alaskan oil and 
conserving the state’s wilderness. His analysis revealed very strong positive benefits 
for the US economy from exploiting the oil, quite apart from the strategic advantage 
of reducing dependence on Middle East supplies. The benefit-cost ratio was an 
unusually high 2.05, even using conservative assumptions regarding project cost 
escalation and oil prices. In calculating the costs, rather than attempting to estimate 
the value of the damage to the state’s flora and fauna, Cichetti chose instead to value 
conservation in terms of the benefits foregone by opting for conservation rather than 
exploitation. Consequently, opting to conserve the Alaskan wilderness implied that 
the value of conservation exceeded the $3-6 billion estimated NPV of the oil at 1970 
prices.  
 
Cichetti (1972) concluded that the benefits of exploiting the oil probably justified the 
conservation losses, but that an alternative route through the MacKenzie Valley and 
into the Mid West market would generate an even higher ratio of benefits to costs 
(2.64) due largely to the higher margins on the Mid West regional market compared 
with the California market. Moreover, the potential risk of environmental damage was 
lower on the Trans-Canada pipeline due to its shorter passage through seismic zones 
and the elimination of the tanker transport along the fog-prone Pacific North West 
coast. Barely a year after Cichetti published his study both the strategic value of 
domestic oil and the benefits foregone increased sharply when Middle East tensions 
caused the oil price to quadruple. Moreover, the relatively short construction time of 
the Trans-Alaskan pipeline reinforced its attraction. Nevertheless, the CBA usefully 
estimated the economy-wide gains and losses from alternative resource management 
options. More generally, CBA can provide a practical framework within which to 
assess the economy-wide impact of mining investment and how the benefits can be 
maximized. 
 
2.3 Linkage Analysis, Export Base Theory and Economic Diversification 
If both multiplier and cost-benefit studies make strong demands on data and technical 
skill, linkage analysis provides a less rigorous, albeit more flexible and 
comprehensive approach. It is rooted in export base theory (or staple theory), which 
was developed in the context of the 'unsettled' regions of North America by Innes 
(1920), North (1955) and Watkins (1963). Export base theory is very relevant to an 
analysis of mining because it was formulated in order to explain the growth of 
diversified prosperous regional economies based upon the export of primary products, 
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rather than upon industrialization. The theory conceives the economy as comprising two 
complementary sectors: the ‘basic’ sector is export-oriented and attracts ‘new’ revenue 
into a region or country, whereas the ‘service’ or ‘residentiary’ sector re-circulates such 
expenditure through the domestic economy. The mechanism of the export base model 
can be described in terms of four principal sets of linkages or socio-economic stimuli, 
which after Hirschman (1977) are:  

• Backward linkage (the establishment of firms to provide inputs to the export 
commodity);  

• Forward linkage (the establishment of firms to process the commodity prior to its 
export);  

• Fiscal linkage (the spending of government taxes levied on the commodity);  
• Final demand linkage (the activities set up in response to the local spending of 

wages and profits by labour and the owners of capital).  
 
Export base theory explains the diversification of mono-product commodity-exporting 
regions in terms of a five-stage sequence (Watkins 1963), which in the case of mining 
begins when a mining company identifies a mineral with potential comparative 
advantage and begins to export it. The second stage sees mineral production expand, 
yielding both internal economies of scale and external economies (such as improved 
shipping facilities) that lower average production costs and further boost the mineral’s 
competitiveness. In this second stage, investment remains mostly within the mineral 
export, but in the third stage productive linkages are triggered in the form of investment 
in local input supplies to the mine that replace hitherto imported inputs of machinery and 
spare parts (backward links), and/or to undertake processing (forward linkage) prior to 
export, as with a refinery, smelter or fabricating plant. In the fourth stage of the export 
base model, capital overflows from the mineral sector into the non-export sector of the 
economy to supply growing household demand as well as the needs of firms supplying 
inputs to the mine. Typical examples include brewing, furniture production and business 
services in addition to mine inputs, any of which may eventually enter export markets. 
Meanwhile, fiscal linkage takes the form of government spending on economy-wide 
physical infrastructure and human capital and, perhaps, finances policies designed to 
speed economic diversification. The region reaches its fifth and final ‘mature’ stage 
when the economy has become sufficiently diversified into additional commodity 
exports, services and/or manufacturing that the mineral export is no longer dominant.  
 
Examples where mining has acted as the catalyst for the emergence of diversified 
economic regions include the British West Midlands, the Witwatersrand in South Africa, 
Ciudad Guayana in eastern Venezuela (Auty 1990) and Western Australia (Ahammad 
and Clements 1999). But the finite nature of the mineral resource and the capital-
intensive nature of most mining activity can work against such an outcome. Baldwin 
(1956) casts useful light on this issue by identifying the commodity production function 
as an important determinant of the regional economic impact. The capital-intensive 
production function typical of most mining imposes sizeable barriers to entry and 
concentrates linkage flows on a small number of economic agents, including large 
mining firms and the government. The large sunk investment causes mine owners to 
respond to lower prices by cutting costs (in line with the Prebisch (1962) critique) and in 
some cases, by seeking to stifle local activity that competes for land and labour, thereby 
aborting the diversification of the regional economy predicted by export base theory. 
Moreover, as noted in Section 1, a capital-intensive production function limits both final 
demand linkages and production linkages. The low production linkages reflect the 
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specialised nature of many mining inputs, which are often cheaply supplied as imports, 
and the advantages of market-oriented processing over mine-based processing. In 
addition, capital-intensive mines employ relatively few workers so even if those workers 
are highly paid, their aggregate final consumption expenditure is relatively low. 
Consequently, fiscal linkage is often the principal conduit for the mine’s economic 
stimulus, and that is all too easily siphoned out of the region and into the national 
treasury and/or into personal bank accounts.  
 
Engerman and Sockaloff (1997) contrast this pattern, which they term ‘point source’ 
linkages, that can lead to mining enclaves with the ‘diffuse’ linkages of commodities like 
peasant cash crops, whose more flexible production function offers few barriers to entry 
and funnels revenue through many economic agents. The more flexible diffuse 
production function responds to small additions to investment, which boost productivity 
and incomes, so that final demand linkage is high and stimulates a wide range of 
production linkages to supply farm inputs and basic consumer goods. A further source of 
flexibility comes from low sunk costs, which facilitate economic diversification by 
allowing producers to respond to falling prices by switching from low-growth to high-
growth commodities. Provided that central governments do not convert diffuse linkages 
into point source linkages by imposing swingeing taxes (through commodity marketing 
boards, for example, that allow them to siphon away crop rent, and more (Osei 2001)) 
fiscal linkage rarely dominates diffuse linkages, leaving more expenditure than in the 
case of point source linkages with local economic agents that exhibit a higher propensity 
to save and invest effectively than many governments do (Bevan et al. 1987).  
 
The potential enclave nature of mining linkages combined with post-war scepticism 
about commodity-led development (Prebisch 1962) to encourage the governments of 
some developing countries to promote forward linkage through resource-based 
industrialization (RBI) during the 1960s and 1970s. For example, Girvan (1971) 
assumed the market-orientation of downstream bauxite processing did not reflect a 
rational response to competition, but rather an MNC preference to locate all but essential 
investment in low-risk (developed) countries. This argument led the governments of 
Jamaica and Guyana to seek greater control of bauxite mining. Unfortunately, Girvan’s 
basic premise was false, so the consequences of government action were negative for 
their industries and also their economies (Auty 1983).  
 
The presence of natural resources is a necessary condition for RBI, but not a sufficient 
condition (Auty 1990). Stauffer (1975) illustrates why with reference to the use of gas 
for RBI during the 1973-78 and 1979-81 oil booms. He compared the netbacks (in 
effect, the rent) for various forms of gas-based exports with those from using natural gas 
as a refinery fuel to free up oil for export. Oil is much easier to transport than gas and 
consequently yields much higher rent from exports per unit of heat value (rent exceeded 
90% of oil revenue for Middle East producers during 1979-81). Stauffer also included an 
oil displacement effect in his analysis, i.e. an allowance for the fact that sales of gas in 
the form of fertilizer, methane, aluminium, sponge iron and LNG reduce the importing 
countries’ demand for oil because they no longer need fuel to produce those goods 
domestically. Stauffer showed that gas-based exports gave lower rent/mcf of gas than the 
alternative use of gas as a refinery fuel in order to release oil for export. Table 1 suggests 
that the oil-rich countries would experience negative rent from exporting LNG and gas-
based RBI like sponge iron and aluminium. Ammonia generated positive rent, but the 
amount was still much smaller than for gas used as a refinery fuel. Moreover, Stauffer’s 
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calculations assumed the RBI projects were efficiently implemented and that world 
markets could absorb their output without depressing commodity prices, neither of 
which assumption held (Auty 1990). This does not mean that RBI is inherently not 
viable, but rather that an objective and comprehensive analysis of the economic costs is 
required. 
 
Such disappointing experience with attempts to force stronger productive linkages 
suggests that fiscal linkage is likely to be the strongest linkage from capital-intensive 
mining, especially in the case of new mines in isolated locations. The scale of fiscal 
linkage is positively related to the size of the rent and the capacity of governments to 
capture it through mineral taxes, including windfall taxes. Ricardo defined rent in the 
case of a mine as the return from a given combination of capital and labour in excess 
of that given by the mine closest to the economic margin. The rent derives from the 
scarcity of the resource, which is ultimately due to the finite supply. The case for 
taxing away the rent can be made on the grounds that the resource is owned by society 
and as a finite form of capital it should be used to help build sustainable livelihoods. If 
the rent is taxed away, production is in theory unaffected, but whereas pre-tax returns 
to wages and capital will vary according to the quality of the ore, the imposition of the 
tax causes all efficient producers and workers to get the same return to their effort, 
irrespective of the quality of the mineral being worked. However, the capture and 
deployment of mineral rent creates tensions between the national government and the 
producing region, especially if the producing region bears negative externalities for 
which it is inadequately compensated.  
 
2.4 The Importance of Fiscal Linkage in Mineral Economies 
Natural resource rents can comprise a considerable fraction of the unit revenue from 
mineral production and sale. Crowson (1998) shows with regard to copper that rent 
may account for as much as 60% of the revenue of the firm exploiting the richest ore 
concentrations. Auty and Mikesell (1998) estimate that rent forms a similar fraction of 
Botswana’s diamond revenues, while recent oil prices of $50/barrel confer rents in 
excess of 90% of total revenue on Middle Eastern producers like Saudi Arabia. Not 
surprisingly therefore, in aggregate terms, such natural resource rents can be large 
relative to GDP. For example, World Bank data on natural resource rent (available for 
the year 1994 only) show that it is a sizeable fraction of GDP in most developing 
countries, even those that are classified as resource-poor are still likely to have 
potential rents equivalent to one-tenth of their GDP (Table 2). The potential rent may 
be higher still, although leakage to producers, workers and customers at the expense 
of governments may be substantial (Table 3). Yet counter-intuitively, natural resource 
abundance has been associated with disappointing economic performance in recent 
decades. During the period 1985-97 covered in Table 2, mineral economies, 
especially oil producers, had the highest rents relative to GDP and the lowest per 
capita GDP growth. The potentially adverse effect of large point source rents is rooted 
in their reduction of the incentive for the government to invest effectively in wealth 
creation (Auty 2001).  
 
The relatively heavy dependence of most developing countries on their primary 
sectors has caused differences in the natural resource rent to profoundly affect the 
incentives of the political state. The developmental political state (see Section 1) has 
proved more likely to be associated with resource-paucity in recent decades, whereas 
predatory political states have tended to be associated with resource-rich countries. 
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Governments of resource-rich countries found the post-war structuralist fashion for 
increased state intervention provided a convenient means for them to capture rent, an 
objective many governments pursued at the expense of policy coherence and long-
term social welfare (Auty 2001a).  
 
Recent work (Auty 2004) suggests that the sustained rapid PCGDP growth that has 
been associated with resource-poor countries since the 1960s also strengthens the 
three basic sanctions against anti-social governance. Consequently, the competitive 
industrialisation development trajectory of resource-poor countries is associated with 
democratisation that is both incremental and endogenous (Auty 2004). As PCGDP 
rises in resource-poor countries, the rule of law strengthens, civic associations and 
political accountability improve, although there appears to be a lag in the latter index 
that may reflect a readiness of citizens to trade off political freedom for sharply rising 
incomes. In contrast, resource-rich countries in recent decades have tended to nurture 
predatory political states within which political and economic agents pursue rent at 
the expense of wealth creation, often with the result that the development trajectory 
conforms to the staple trap model of rent-driven development. The staple trap model 
explains how rents are used to expand a parasitic non-tradeable sector comprising an 
over-extended bureaucracy and protected infant industry. It shows that the growth of 
this sector eventually outstrips the rents and begins to absorb the returns to capital and 
labour in the primary sector, diminishing investment incentives for miners and 
farmers so that, if unreformed, it leads to a growth collapse. The failure of many 
central governments to deploy mineral rent effectively has been an important factor 
behind the disappointing regional impact of mining in many developing countries.  
 
Summarising Section 2: the three main methods of conceptualising the impact of 
mining are not mutually exclusive and they can usefully complement each other in 
practice. Multipliers give concrete estimates of key consequences of an expansion or 
contraction in the mineral sector. Cost-benefit analysis provides more comprehensive 
estimates of the social costs and their incidence, but makes onerous technical 
demands. Linkage analysis yields less precision than either of these tools but it 
captures the dynamics of the economic impacts and by providing an explanation for 
the evolution of the regional economy it suggests ways in which those impacts can be 
rendered more beneficial. However, all these ‘economic’ outcomes are profoundly 
affected by the nature of the political state in which the mine operates, and the 
political economy of mineral economies tends to be strongly impacted by the quality 
of the deployment of fiscal linkage. Both mining companies and mining regions must 
function within these national constraints.  
 
 
3. Strength of Mining Impacts and Factors Determining this Strength 
 
This section explores the empirical literature in order to establish the scale and 
geographical distribution of mineral sector linkages, their relative importance and the 
factors that moderate their regional impact. It shows that the strength of the multiplier 
effect depends not only upon the scale of the mine, but also upon the maturity of the 
mineral project and/or sector, the relative location and spatial structure of the 
impacted region and the scale and sophistication of the economy within which mining 
occurs (a function of PCGDP). The multiplier is likely to be higher the larger and 
more mature the mining sector, the more remote the mining region (according to 
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Armstrong and Taylor (1993, 13-14)) and the larger and more diversified the host 
economy. In fact, the conclusion of Armstrong and Taylor with regard to remoteness 
needs qualifying for developing countries because the positive association between 
mining and remoteness is more likely to hold for developed economies, which they 
tend to study. Moreover, a further set of factors that must be considered in low-
income and/or relatively distorted political economies like those of the FSU is the 
quality of institutions and social capital. 
 
3.1 Impact of Mine Size and Mine Vintage on the Regional Economic Stimulus 
Mulkey and Hodges (2004) report that in a large sophisticated economy like that of 
the USA, the output multiplier from oil and gas is likely to range between 1.5 and 2.5. 
Snead (2002) provides an example: he estimates the multiplier for Oklahoma, a 
mature oil and gas province in a large, diversified and efficient economy. The sector 
produced 66 million barrels of crude oil and 1.6 million cubic feet of gas in 2001, 
with a slowly declining trend that is indicative of a maturing field. The sector’s gross 
output of $10.8 billion in 1999 generated $6.13 billion of additional activity in terms 
of indirect and induced effects, to give an output multiplier coefficient of 1.61. 
Backward linkage (in terms of input supplies) comprised 35% of gross output ($3.76 
billion), of which just over two-thirds was purchased within the state.  
 
The employment multiplier is significantly higher than the gross output multiplier, 
however, and is estimated at 2.33. This is because wages and salaries in the oil and 
gas sector tend to be much higher than the state average. In this case, the 58,245 direct 
jobs in oil and gas are estimated to trigger a further 77,450 jobs outside the oil and gas 
sector within the state. The lower wages paid in the indirect activity produces a wage 
and salary multiplier that is lower than the employment multiplier, at 1.87. More 
interestingly from the perspective of economic growth, however, more than half the 
direct jobs are in self-employed businesses, implying that the oil and gas sector 
nurtures independent business skills. Finally the oil and gas sector paid $750 million 
(6.9% of gross output) in ‘regional’ taxes, in this case to the state, of which 55% was 
raised by forms of a commodity tax, as opposed to income, sales and profit taxes.  
 
By comparison, the Azeri International Oil Corporation (AIOC) reported in the late-
1990s that the output multiplier for oil extraction in Azerbaijan was a sieve-like 0.6, 
which is a much lower rate than either the 1.7 output multiplier that is estimated for 
the North Sea and the multiplier reported earlier for the mature oil province of 
Oklahoma. The difference may be attributed partly to the greater (foreign) capital 
service component of the rapidly expanding Azeri industry, partly to inferior Azeri 
institutions and partly to the contrast between the long-term accumulation of market-
oriented firms and workers in both Oklahoma and the Scottish mainland and the 
conspicuous absence of market-oriented firms and capital in Azerbaijan. One 
consequence is that the stock of highly skilled workers Azerbaijan inherited from the 
FSU has not been effectively used so that the region’s oil support sector has been 
allowed to run down (Auty 1999), an issue to which we return in Section 4.5.  
 
At the level of the mining corporation, Di Boscio (2004) provides comparative 
statistics regarding the impact of Rio Tinto’s $11.7 billion turn-over on all the 
economies within which it works (Table 4). It should be noted that 75% of the Rio 
Tinto’s operations are in developed countries (North America, Europe and Australia), 
so compared with the Rio Tinto data the mean domestic impact, both national and 
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regional, in developing countries may be lower for mining projects because scope for 
sourcing inputs and raising (and rewarding) capital tend to be lower in such countries. 
The Rio Tinto data in Table 4 show that supplies comprise 45% of gross revenue, 
leaving value added at 55%. Within value added, capital service is the largest element 
(28% of gross revenue), absorbing more than half, followed by wages (17%) and 
taxes (10%).  
 
Aroca (2001) provides a measure of the multiplier of ore mining in a well-managed 
mid-income country. He analyses the economy of Region II in northern Chile, whose 
main city, Antofagasta, sits on the edge of the Atacama Desert, one of the most arid 
regions in the world. Region II is a long-established mature mining region that 
sustains a range of large mines of varying vintages. Mining contributes 60% of GRP, 
85% of that is from copper, which is produced by both private and state-owned mines. 
The regional input-output tables show that mining has relatively low regional 
backward and forward linkages compared with sub-sectors like utilities, retailing, 
fishing and business services. This reflects the specialised nature of mining inputs and 
products compared with those of the other sectors cited. Input supplies account for 
only 37% of regional mining output so that value added amounts to 63% (three-
quarters of which is the return to capital). The input-output table suggests that half the 
supplies to the mining sector are intermediates, with a further one-sixth each from 
business services, utilities (energy) and retailing. Forward linkage is minimal because 
virtually all production is exported after the initial ore concentration stage.  
 
The Region II data also reveal interesting contrasts between the state mines, which are 
long established and the private sector mines, which tend to be newer. The 
employment multiplier within Region II for the private mines is 2.0-2.5 times greater 
than that of the state firms. This is almost certainly because the private mines contract 
out more of their work in order to gain flexibility in hiring and firing. This enhanced 
flexibility is likely to be reflected in the private sector employing more commuters 
than the state firms, so in the case of private firms more of the income multiplier is 
likely to seep from the Region II economy. Aroca (2001) estimates that worker 
income absorbs 9.7% of gross mining output in the first round and that it will have a 
modest multiplier of 1.6 if income leakage from Region II is high and a maximum 
multiplier of 2.4 if leakage is assumed negligible. Aroca (2001) also finds some 
evidence of skill transmission in the fact that workers sometimes leave a mining firm 
but continue to supply their work input to their ex-employer as a private business. 
These workers perform the same tasks more productively when working for 
themselves because owning their own firm increases their incentive. Aroca also 
records the social ‘bads’ from mining in the form of pollution at the largest state mine, 
Chuquicamata, and high levels of prostitution and divorce elsewhere that are 
associated with the periodic absence from home of the husbands on mining shifts.  
 
Brent Wheeler (2003) furnish data for a mature gold mine at Waihi in Northern New 
Zealand, which is scheduled to close in 2008, some twenty-five years after it 
commenced production. The mine’s value added is, as is expected for a mature mine, 
low: it amounts to only 22.5% of gross revenues. This is partly because of low capital 
charges (which also imply low taxes) that absorb barely one-third of value added. A 
second reason for the relatively small share of added value is the heavy dependence 
on contracting, which amounts to half the cash costs of production. In contrast, wages 
and salaries absorb one-third of added value and amount to barely one-twelfth of 
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gross revenue. In 2002, the output multiplier on the mine’s $85.7 million cash costs 
was estimated at 2.29, with approximately two-thirds of this attributed to indirect 
expenditure and the remainder to induced spending. Total employment generated by 
the mine is estimated at 441 jobs, of which 177 are direct jobs, 211 indirect and 78 
attributed to induced employment. The overall employment multiplier is 2.63, which 
as expected is higher than the output multiplier, but only just. Finally, Waihi provides 
evidence of the momentum associated with mature mining regions because a new 
gold and silver mine will open in the same area when Waihi shuts down. However, 
total employment at the new mine is projected at two-thirds that of Waihi, so there 
may be some reduction in the sector’s contribution to regional growth.  
 
3.2 How Spatial Structure Affects Mining’s Regional Economic Impact 
Di Boscio (2004) describes the regional impact of Rio Tinto’s global operations as 
well as the relative size of the different categories of linkage. Over 85% of Rio Tinto 
supplies come from the national economy within which its mines function, mostly 
(60% of the grand total) from within the mining region itself, and a further 20% from 
the mine locality (Table 4). The intra-regional distribution of wages in the opposite of 
that for supplies: 99% of wage expenditure accrues to the national economy, but most 
of this is spent within the local economy (85%) rather than to the wider regional 
economy (11%). As with earlier examples, mine wages are significantly above the 
regional average. Some 96% of Rio Tinto taxes flow to the national economy and 
barely 5% accrue to the local economy compared with 35% to the regional economy. 
However, some of the national tax revenues are likely to filter to the lower tiers of 
government. Finally, of the 27% of gross output that accrues to capital, most 
comprises re-invested cash flow with just 7% distributed as dividends and 2% 
allocated to service loans. In aggregate, 44% of gross revenue accrues to the mining 
region and just over half of this amount (24%) accrues to the mine locality.  
 
Eggert (2002) notes that the mining multiplier varies according to the spatial structure 
(i.e. settlement pattern) of the region and hence the relative location of the production 
unit (whether in an isolated mine site, town, city or state) for which the analysis is 
undertaken. This is because the scale of the multiplier is sensitive to the presence of 
complementary inputs to the mineral, including basic infrastructure, access to 
production inputs and localisation economies. These requirements confer some inertia 
on mining, once it becomes established, so that global mining clusters arise, notably 
the Witwatersrand, northern Chile and Western Australia. The inertia is due to three 
key factors, namely improvements in the technology for finding and processing ores, 
the economies of scale arising from the clustering of several mine projects (which 
boost the localization economies that can be captured within the region), and also the 
decline in the production costs of brown-field mines due to the amortisation of 
initially high-cost infrastructure. This lowers total costs compared with green-field 
mines that frequently must bear very high capital charges on start-up.  
 
By increasing mine longevity, these three factors improve prospects for diversifying 
the regional economy into more sustainable economic activity. Table 5 presents a 
1995 estimate of the mining sector’s multiplier for Western Australia, including 
induced effects. It shows that in a region whose economy is more diversified than that 
of Region II in Chile, the impact of mining on the regional economy is significantly 
higher than that of the average economic sector. In contrast, not only do isolated 
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mines face higher start-up costs than mines that are opened within mature regions, 
they may well have an operating life that is short, sometimes remarkably so. 
 
Eggert (2002) provides deeper insight into the factors that determine the spatial 
incidence of mining’s economic impact with reference to Western Australia. He 
demonstrates that the strength of the linkages varies with location relative to 
agglomeration/ localization economies, which he proxies by city size. The mine that 
he studies is located at Leonora, a small settlement some 100 kms distant from the 
larger town of Kalgoorlie, where many of the Leonora miners reside. Still more 
distant is the state capital of Perth, which with 1.5 million people is assumed to 
function as the region’s dominant agglomeration. Perth hosts many firms that produce 
inputs as well as services for Western Australia’s numerous mines. The multiplier 
generated by the Leonora mine is strongest in Perth. It is modest in Leonora, which is 
too small to supply many of the mine’s needs and therefore experiences a very high 
rate of leakage of the mine’s direct expenditure to the two larger and more diversified 
settlements.  
 
Waihi, the mature New Zealand gold mine discussed in the previous sub-section, 
provides further evidence on the determinants of local leakage: such leakage is likely 
to be lower the closer the mine is to regional settlements and the less arid and 
inhospitable the environment is to non-mining activity. Brent Walker (2003) report 
that over 75% of the cash expenditure from Waihi is made within the wider mine 
region, with one-third of that accruing to the regional capital of Auckland, one-
seventh to larger towns adjacent to the mine, leaving more than half at the Waihi mine 
itself. The local mine district also accounts for 95% of the total direct, indirect and 
induced employment. Of the remaining cash revenue, 4% is expended in Wellington, 
the principal city on the North Island, which is some 300 kms south of the mining 
region. Finally, 18% of the total cash revenue leaks outside the New Zealand 
economy, virtually all of it to Australia. 
 
Ahammad and Clements (1999) provide evidence on the potential strength of the 
regional growth stimulus from mining with reference to a mature sector within the 
enabling economy of Western Australia during the 1990s mineral boom. The growth rate 
of the mining sector at that time was twice that of the state economy and almost four 
times the rate of the national economy. Mining’s share of GDP averaged 16% at that 
time, plus a further 4% if mineral processing is included. Ahammad and Clements 
(1999) estimate that the direct effects from this combined mineral extraction and 
processing sector were responsible for 30% of the growth of Western Australia, and the 
contribution rises to 40% if the indirect effects are added. Interestingly, transportation, 
education and health services all grew considerably as a consequence of the mineral 
boom whereas backward and forward productive linkages grew slower. But these 
impressive overall growth figures are for a developed economy that was benefiting at 
that time from reforms that significantly improved its flexibility: institutional conditions 
in many developing countries cannot match those of western Australia. 
 
Di Boscio (2004) provides further evidence regarding the regional impact of mining 
for a long-established mining region within a developing country. He analyses the 
impact of Rio Tinto’s gold mine at Paracatu, a settlement of 75,000 people in Belo 
Horizonte, Brazil. Construction of the mine commenced in 1985 and production 
began in 1987 after which phase the work force fell by 300 workers until 1995, when 
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it stabilised at 500 workers. The lower section of Table 4 shows that value added 
accounted for around 45% of gross output, with wages comprising 13% of that and 
taxes 5%. Of the latter, more than two-thirds accrue to the national government (some 
of which returns to the mine region), while one-quarter accrues to the state 
government and barely one-twentieth to the local government. With regard to mine 
input supplies, some 16% leak abroad (mainly to Chile), while 60% is expended 
within Minas Gerais state, including 14% at the mine locality. The net effect is that 
almost 21% of gross output is expended in the mine locality, a sum that amounted to 
$11.7 million in 2002.  
 
Di Boscio’s (2004) example also provides more detailed evidence regarding the 
temporal impact of the mine’s linkages. The start-up of the Paracatu gold mine 
accelerated the town’s population growth to average 4.5% annually during 1980-90 
before the growth rate decelerated to just under 2% during the following decade, a 
rate that was still above the national and state figures. The mine came to dominate the 
secondary sector, boosting the sector’s share of GRP from 8% in 1985 to around 50% 
in 1999. The mine expansion was associated with a sharp increase in PCGRP, which 
in 1985 was barely half that of the state of Minas Gerais whereas by 1997 it was 
almost 10% higher. However, as expected, income distribution is strongly skewed 
with mine workers forming a well-paid labour aristocracy. The average mine salary 
was five times the mean family income within Paracatu, stoking resentment that may 
have contributed indirectly to the fatal shooting of two garimpeiros (small-scale 
miners) during security incidents in 1998 and 2000. The impact of the mine on 
Paracatu has been largely through taxation together with the indirect and induced 
expenditure from worker spending, rather than from local production linkages. The 
latter, as in the Western Australian example, benefit other cities within the state of 
Minas Gerais rather than the local mining settlement. Rio Tinto has drawn the 
conclusion that the success of mining enterprises such as Paractau may well come to 
depend as much on the ability of the company to take skilful initiatives in order to 
stimulate diversification of the economy of the mining town as it does upon the 
projected return to shareholders.  
 
Finally, since geographical isolation pushes up the costs of mining it is doubly 
unfortunate if a mine location within a developing country is remote and the 
transportation system is also inefficient by world standards. In some of the poorest 
states of sub-Saharan Africa, for example, the transport cost penalty can rise to 50% 
of product revenue (Economist 2002). There are severe transportation problems in 
much of the FSU because neither the physical transport network nor its operation 
were developed according to efficiency criteria. Raballand et al. (2004) identify cost 
and time gradients between the EU and Central Asia that both rise sharply east of 
Warsaw. The gradients are partly explained by the slowness of the network east of 
Warsaw, but this trend is exacerbated by inefficient (and corrupt) cross border checks, 
and also by the pricing system. The latter continues to reflect Soviet practice and so 
favours ‘strategic’ goods such as ores at the expense of other products. Moreover, 
transport charges are also raised due to difficulties in securing return cargoes for 
containers. The most serious impediments to transport concern road rather than rail 
transport and Kyrgyz traders traveling to Russia via Kazakhstan report having to pay 
illicit imposts of $1,500 per container. Consequently, a typical container costs $6,000 
to ship from Brussels to Biskek and significantly more to a rural area in Kyrgyzstan. 
Transport can add around 15-25% to the cost of goods supplied to and from Central 
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Asia, causing a potentially severe competitive disadvantage (Grafe et al. 
forthcoming). While the FSU’s high freight charges disadvantage all economic 
activity (with the exception of import substitution products that use locally supplied 
inputs), the pricing structure and other impediments mean that potential activity 
linked to mining suffers more of a transport cost penalty than the mineral does.  
  
3.3 How Political Factors Mediate Mining’s Socio-Economic Linkage 
A distinction has been made in the preceding discussion between mining in developed 
countries and mining in developing countries, because the operating environment is 
invariably more enabling within the former and the risk factor is lower. The quality of 
governance varies substantially among developing countries, with a tendency for 
government effectiveness to be positively associated with per capita income. Within 
this overall income-related pattern, governance tends to improve fastest in the 
resource-poor countries, as noted in Section 2.4. This may be due to the impact that 
the resource-poor countries’ early start on competitive industrialisation has on their 
rates of accumulation of produced, human and social capital. More importantly for 
this literature review, the mineral economies, and especially the oil-exporting 
countries (McPhail 2001), tend to register lower indices of governance quality than 
might be expected for their level of per capita income (compare Tables 6-8). 
Consequently, mining firms in developing countries are likely to have to operate 
within an environment that is somewhat less than enabling. One obvious consequence 
of this condition is to raise the risk premium on investment, which given the capital-
intensity of mining, may significantly reduce the number of viable projects and, where 
projects do proceed, shrink the potential fiscal linkage.  
 
A second way in which deficient governance reduces socio-economic linkages is by 
discouraging investment in backward and forward productive linkage. A good 
illustration of the problem is the situation in which, in the name of boosting local 
participation, overseas investors are compelled to find local partners, who may bring 
no efficiency-enhancing benefits to the newly formed enterprise. Contrary to 
government claims, such joint ventures often function as a conduit by which well-
connected locals siphon away part of the rent. For example, the Angolan government 
requires foreign investors to use local partners for oil-related activity if the partners 
make a joint-venture bid that is no more than 15% above the most competitive bid by 
foreign firms. This is widely regarded within the oil sector as effectively a tax on the 
sector, which the oil companies can recoup because the PSAs permit them to pass the 
extra charges on as a cost. If the task had been competitively performed, then the extra 
cost would not be incurred and the government would instead have extra profits to 
tax, so the policy measure effectively shrinks the share of revenue flowing to the 
government to the benefit of rent-seekers.  
 
Such regulations for promoting local ownership and ‘indigenisation’ suggest that little 
has been learned from post-war experience with protection of infant industry in 
developing countries. The World Bank (1993) correctly expressed scepticism about 
the positive contribution made by sectoral targeting to the East Asian ‘economic 
miracle’, as opposed to sound macro management. Financial and economic 
evaluations of industrial policy investments are rare, but the handful of such studies 
available point to low or negative returns, and in the case of South Korea to 
substantial negative impacts on both non-assisted industry and macroeconomic 
performance (Auty 1994; Stern et al. 1995). Consistent with this sceptical view of 
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subsidising ‘infant’ firms, recent research on industrial reform in Morocco 
(Fafchamps et al. 2001) concludes that competitive firms thrive by market learning 
(meeting discerning demand) rather than production learning (reducing costs). In 
other words, competitive firms are productive from the outset and do not trace a 
learning curve. Consequently, competitiveness is inversely related to the age of the 
firm and strongly associated with foreign ownership, which ownership is also likely to 
facilitate diversification into export markets.  
 
Even South Korea and Taiwan failed to prevent costly episodes of policy capture so it 
is all too easy for governments to claim they are promoting domestic added value and 
skill acquisition when in fact they are encouraging rent-seeking rather than 
entrepreneurial talent (Auty 1995). The required efficient diversification of the 
regional (or national) economy is likely to occur within a competitive environment 
and unlikely to occur in a protected one. Moreover, there is also evidence that the 
proliferation of competitive firms contributes to the strengthening of sanctions against 
anti-social governance because such firms press for stronger property rights and the 
rule of law (Auty 2004). In fact, an important lesson from the efforts of developing 
country governments to boost the regional economic stimulus from mining may be to 
abandon the consensus regarding the need for the government to force local 
participation by what are effectively command and control measures.  
 
Instead, the government might seek to create enabling environments in Early Reform 
Zones (ERZs), within which post-reform conditions of world class infrastructure, 
institutions and efficiency incentives (unsubsidised) immediately apply. In effect, the 
AIOC demanded to be able to function in such a zone within the Azeri economy as a 
pre-condition for making its major investment in resuscitating the oil sector. The 
underlying objective of such a (dual track) reform strategy is to rapidly transform the 
grabbing hand government into an enabling government, without initially tackling 
those with vested interests in rent-seeking head on at the national level. This is 
prudent because such a head-on clash would likely halt all attempts at reform. This 
proposal for ERZs to spearhead a dual track reform strategy is elaborated further in 
Section 4.5.  
 
A further manifestation of weak governance in developing countries is likely to arise 
with regard to friction between different tiers of government. Section 3.2 suggests that 
the impact of mining is like an aurora, with an intense and major impact within the 
vicinity of the mine site that quickly tapers off if the mine is isolated and then 
intensifies in distant cities, which furnish agglomeration economies. Such cities may 
be located elsewhere within the mining region or within the national economy or 
abroad. This leaves a large ‘shadow’ area just outside the mine site and its associated 
facilities that may experience substantial negative socio-economic and environmental 
spillover effects without much by way of compensatory gain. These variations in the 
geographical incidence of the costs and benefits of mining lie behind conflicts over 
what constitutes a ‘fair’ domestic distribution of the benefits. The adjudication of the 
distribution becomes especially problematic if fiscal linkage comprises a sizeable 
fraction of the total benefits and the central government is much stronger than the 
regional government. It is clearly possible for the community within the immediate 
mining region to believe, rightly or wrongly, that it bears a disproportionate share of 
the sector costs in terms of economic volatility (arising from dependence upon a 
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single industry), social disruption and environmental degradation compared with the 
centre.  
 
The highly polluted oil-producing area of the Niger Delta provides an example of 
inter-government (and corporate-government) tension, which manifested itself in 
severe unrest from the early-1990s. The original Nigerian mining agreements, signed 
in 1953 when the country was expected to comprise three principal regions, conferred 
100% of royalties on the government of the producing state. However, the agreement 
for oil revenues that was in force at independence in 1960 conferred 50% of rent and 
royalties on the producing state’s government, 20% on the federal government and 
30% to a distribution fund shared among the national population in proportion to 
regional population share. Small ethnic groups within the larger units lobbied 
successfully for statehood in order to increase their access to the distribution fund, 
whose share of the total rose to 50% of revenue in 1976 at the expense of the 
producing states. Thereafter, during the second oil boom 1979-82 the producing 
regions’ share fell to only 5% and then slipped to below 3% by the 1990s. This 
extreme squeezing of local receipts occurred under notoriously corrupt and autocratic 
federal governments. Given the prolonged post-1985 economic growth collapse in 
Nigeria, the imbalance in the distribution of economic benefits triggered unrest 
throughout the producing regions where the community bore substantial social and 
environmental costs with little compensation (Ejobowah 2000).  
 
The high frequency of such inter-governmental tensions within mineral-driven 
economies led countries as varied as Canada, Colombia, Indonesia, PNG and the 
Philippines to attempt to reconcile differences by bringing stakeholders together, 
charged with determining an acceptable formula for allocating revenues (MMSD 
2001). The outcome of such a deliberation for BP’s Casanare oil project in eastern 
Colombia meant that 20% of production revenue was allocated to a National 
Royalties Commission, which then distributed the revenue among the lower tiers of 
government. Just over two-thirds of the funding flows to the producing region and 
port. The remainder is accessible by all local governments (including the producing 
and shipping centres) and is allocated on the basis of bids to fund local projects. 
Meanwhile, of the 68% of the ‘royalty’ flowing to the oil-producing regions, 8% goes 
to the export zone and 60% to the producing region, where it is split three ways so 
that the two lowest government tiers involved in oil production each receive 12.5% 
and the province in which they are located receives 47.5% (World Bank 1999).  
 
There have been problems, however, with this agreed geographical pattern of 
distribution for Colombian oil revenue. Data for 1985-93 suggest that the total 
government take was 54%, of total Colombian oil revenue after capital recovery and 
servicing absorbed 22% and 13.7% of gross revenue, respectively, while field 
operating costs accounted for a further 10.2%. The government share includes the net 
income and profits tax from state-owned Ecopetrol (Booz et al. 1995, as described in 
Auty and Mikesell (1998), 241). The net result is that the allocation to the regions via 
the National Royalties Fund accounts for around two-fifths of the total government oil 
revenue. This amount is on a scale sufficient to hamper the efforts of the Central Bank 
to sterilise the revenue flows within the macro-economy. Worse, the local 
governments absorbed the oil rent too rapidly and this created difficulties not just at 
the national level, with regard to sterilization efforts, but also at the regional level. 
The government of Cupiagua, the province where the older El Limon oil field is 
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located has expanded infrastructure on such a scale as to raise doubts about the 
government’s ability to maintain it as the oil revenues contract (Booz et al. 1995). As 
for the newer oil field, Cusiana, the locality is reported to be experiencing Dutch 
disease effects due to over-rapid expenditure of the revenue (CRECE 1995). The 
primary lesson from this example is that redistribution towards lower tiers of 
government needs to take account of local implementation capacity.  
 
McPhail (2001) optimistically argues that stakeholder mediation schemes have the 
potential to address such distributional issues because they confer additional benefits 
to the basic one of defusing tensions over rent distribution by negotiation. These extra 
benefits include: heightened transparency concerning the extraction and use of 
mineral revenues; enhanced capacity of grass roots communities to form associations 
through which to participate effectively in such debates (an aspect of social capital 
formation); direction of institutional reform towards the generally neglected 
relationship of central-regional and central-local revenue allocation in resource-rich 
regions; and finally rectification of past neglect of the implementation capacity of the 
lower tiers of government. In other words, McPhail (2001) believes there is evidence 
that stakeholder discussions can trigger Hirschman-like chains of self-correcting 
activity that tackle previously under-appreciated deficiencies in the regional pre-
requisites for sustained local development. The degree to which this can be 
accomplished varies among global geographical regions, however, so for the purposes 
of the present study it is appropriate to examine how the legacy of central planning 
affects the prospects for mineral-driven regional growth in the FSU.  
  
3.4 Political Factors and Socio-Economic Linkage in the Transition Economies 
Most low-income transition economies are severely handicapped by deficient 
governance, especially in the presence of prolonged exposure to central planning (which 
corrodes market-friendly institutions and creates a dependent form of social capital), 
remoteness from dynamic market economies (which restricts broad-based flows of FDI 
and political spill overs) and the presence of sizeable resource rents (which retards 
economic and political reform). For example, within the eight CIS countries of the 
Southern Caucasus and Central Asia, political freedom (Table 9) and progress with 
economic reform (Table 10) improve moving from resource-rich Turkmenistan and 
Uzbekistan in the Southeast, through oil-rich Kazakhstan and Azerbaijan, whose 
economies are more dependent on FDI, to resource-poor Armenia and Georgia in the 
West. Yet, even these more progressive westerly countries still suffer from central 
planning’s legacy of distorted economies and malfunctioning social capital. The 
resulting political economy captures rent to feed hierarchical national and regional 
patronage networks that distort economic incentives, impede the formation of effective 
civic associations, retard political accountability and slow economic restructuring.  
 
Khan and Jomo (2000) have recently argued that such rent-seeking is a natural part of 
the politics of developing countries, so the policy objective should be to channel it to 
positive effect. They argue that this is what the successful East Asian economies have 
managed to achieve. For example, Macintyre (2000) explains the co-existence within 
Suharto’s Indonesia during 1967-95 of high levels of rent-seeking with an admirable 
record of economic growth and poverty alleviation, using contrasting models of 
corruption developed by Shleifer and Vishny (1993). Basically, a strongly centralised 
rent-extraction system, such as that under Suharto controls complementary 
government services and seeks to ensure that the rents are not levied at the expense of 
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the rent-producing capacity of the system. Officials lower down the hierarchy get their 
cut of rents, but the rate is coordinated, predictable and limited. In this way the 
revenue raised is high because although the number of imposts is limited, efficient 
collection gives a high level of compliance. In contrast, under weak control, 
uncoordinated and unpredictable imposts levied by lower echelons of government 
damage the efficiency of the system: they cut total revenue because although more 
bribes are imposed fewer are collected. Moreover, weak central control means that 
economic agents are subjected to uncoordinated levies so they seek fewer government 
services (retreating into the shadow economy), which adversely affects production. 
The consequences attributed by Khan (2000) and McIntyre (2000) to weakly 
controlled rent-seeking are consistent with Torvik (2001) who finds that an increase in 
rent-seekers reduces: firms in the modern sector (by pushing activity into the shadow 
sector); production in each modern firm (thereby lowering the tax take); and the rent 
acquired by each rent-seeker.  
 
Unfortunately, rent seeking throughout most of the FSU economies appears to be 
either weakly controlled and/or managed with little consideration for the adverse 
effects on economic activity. Consequently, in contrast to Suharto’s Indonesia, rent 
seeking in most FSU countries is uncoordinated and its beneficiaries are likely to feel 
threatened by the spread of competitive markets, which reduce scope for state 
intervention, and therefore the opportunity to capture rents. Consequently, they have 
an incentive to capture reform initiatives (and new investments) in order to 
manipulate them so as to sustain the patronage networks. Since much market reform 
must be implemented at the regional and local level, even if a central government 
wishes to pursue market reform it is hard-pressed to get reform effectively executed 
on the ground. Taxation, regulation and much expenditure are administered at the 
regional level, and executed by officials who have stronger obligations to, and 
dependence upon, the regional leadership rather than the national leadership, 
according to Jones Luong (forthcoming).  
 
One consequence is the ad hoc character of public sector activity in transition 
economies. Drawing on Kazakhstan, Jones Luong (forthcoming) suggests that the tax 
effort (rates of achievement of tax targets) and levels of expenditure in different fiscal 
categories all vary widely, not only between oblasts but also from year to year within 
individual oblasts. Both revenue extraction and public expenditure are therefore 
capricious, which saps investor confidence as well as any coherence that the central 
government economic policy may possess. For instance, regional leaders frequently 
oppose privatization of local state owned enterprises (SOEs), turning a blind eye 
toward 'their' SOEs that cannot meet their obligations to government agencies and 
input suppliers. The resulting shortfall in revenues creates fiscal imbalances that 
oblast and local government leaders balance at the expense of other economic agents, 
often in the private sector. Local governments typically target small and medium 
enterprises (SMEs) to balance their finances, whereas regional governments raid FDI, 
an especially lucrative option where as in mining the natural resource endowment 
attracts much inward investment. Federalism in Kazakhstan is clearly not particularly 
'market-supporting'. 
 
Taking Kyrgyzstan as a second example, Jones Luong (2002) argues that local 
officials stymie implementation of reform by squeezing SMEs in order to extract 
revenue to sustain SOEs, which often remain dependent on sizeable public subsidies. 
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In addition, many privatized firms continue to rely on subsidies because the owners 
are the original state sector managers and workers, who continue to operate with little 
change in efficiency. In order to flourish in this environment, new enterprises require 
access to personal networks and clan connections, so rent seeking and monopolistic 
practices thrive along with a sizeable underground economy. Corruption is believed to 
have intensified in Kyrgyzstan during 1999-2002, whereas it fell in most other CCA 
countries (Table 12). In such circumstances, companies need to be able to marshal 
resources on a scale sufficient to make them pivotal to the national economy, like 
AIOC in Azerbaijan, in order to persuade governments to confer protection against 
the predations of illicit imposts. But most companies, notably those likely to supply 
inputs, are too small to wield such influence so an alternative policy option is to create 
ERZs for both foreign and new investors, as discussed below in Section 4.5. 
 
There are also regional tensions for investors to contend with in the FSU countries. 
For example, Kazakhstan’s dualistic development in which mineral-rich regions boom 
and non-mining regions attract far less investment will further increase the income 
gap not only between workers in the capital-intensive export sector (mining and 
mineral processing) and other sectors but also between rural and urban areas, mineral-
rich and mineral-poor regions and between ethnic groups (Table 13). Meanwhile, 
privatization shifted responsibility for social welfare from SOEs to oblasts and 
legislation in 1999 linked local social spending to various taxes raised within the 
oblasts. This implies that the regions most in need of social expenditure are the least 
able to afford it and may need to resort to unorthodox means to secure it at the 
expense of efficient wealth creation. This is because richer oblasts like Atyrau and 
Pavlodar resent the scale of the rent stream flowing to the centre and fear it will be 
amplified by efforts to alleviate regional poverty (Olcott 2002). These regional 
resentments and income differentials in turn feed ethnic tensions, not only between 
Kazakhs in the south-west and the sizeable Russian populations in Almaty and the 
north-east, but also between the Small Horde of Kazakhs in the west and the Great 
Horde who dominate the poor southern region. These clan tensions further retard 
reform and hamper its implementation (Collins 2004). This discussion of government 
failure serves to underline the critical constraint that institutional failure comprises 
within the FSU.  
 
 
4. Maximising the Positive Regional Impacts of Mining 
 
The preceding sections have established that the potential impact of mining ranges 
from a short-lived economic enclave with the capacity for substantial disruption at 
one end of the spectrum to a long-run economic locomotive that can bring rapid 
sustainable diversified economic growth at the other. The outcome is partly a function 
of geological, geographical and production conditions, but it is also acutely sensitive 
to differences in endowments of social and institutional capital, which tend to be 
inversely correlated with per capita income.  
 
The basic response of the Extractive Industries Review to accusations that mining has 
adverse linkages is to recommend creating a better ‘balance between the strong and 
weak’ (World Bank 2003). In essence it calls for greater voice for local communities, 
tighter environmental controls (that would phase out riverine dumping of waste and 
possibly marine dumping as well) and the observance of human rights. These goals 
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are to be achieved by the World Bank espousing pro-poor policies; withdrawing from 
participation in oil extraction all together by 2008 in favour of increased assistance for 
renewable energy; and rebalancing its employees to include more social affairs 
specialists trained to undertake social audits (and presumably fewer economists). 
Throughout the Extractive Industries Review there is a marked bias against mining 
companies and in favour of local communities: the burden of improving welfare is 
placed squarely on mining companies, with the World Bank acting as an enforcer. The 
existence of maladroit governments is recognised, but little is said about the 
practicalities of dealing with them.  
 
Most fundamentally, the Review shows no appreciation of the cost of its 
recommendations, nor of the likely effects on investment, or whether the projected 
gains from the measures proposed justify the costs, or indeed whether the 
recommendations will enhance social welfare. The Extractive Industries Review 
assumes that its recommendations are self-evident, which is rash. Many development 
specialists made similar optimistic assumptions a generation ago about the merits of 
infant industry protection, state ownership of the means of production and resource-
based industrialisation. Yet those assumptions proved unrealistic and counter-
productive to sustainable development: the boost in state intervention led directly to 
forms of policy capture that distorted many developing country economies and bear 
much responsibility for the growth collapses of 1974-85, which impoverished many, 
notably the poorest in society that the policies were meant to assist (Auty 2004). A 
responsible pro-poor policy will therefore critically assess not only the costs and 
practicality of the recommendations made by the Extractive Industries review but also 
the assumed benefits.  
 
Within this context, this section focuses on practical means of limiting the potential 
negative effects of mining projects and enhancing the positive aspects. It assumes the 
need to transform what is likely to be a potentially ‘grabbing hand’ operating 
environment into a more enabling environment. The means of achieving this are 
addressed in terms of five proposals. They are: 

 Execute an economic analysis to accompany the financial analysis;  
 Adopt environmental accounting;  
 Screen corporate social responsibility by commissioning social audits;  
 Strengthen incentives for effective governance; 
 Ring-fence mining and linked investment against government predation.  

 
4.1 Execute an Economic Analysis 
The Extractive Industries Review recommends the promotion of pro-poor benefits. It 
states that ‘In a mandatory comprehensive options assessment, the potential benefits 
and challenges posed by each sector should be addressed and the WBG should 
evaluate whether an extractive project provides the best option in the context of 
poverty alleviation through sustainable development and in line with the 
precautionary principle,’ (World Bank 2003, 49). More specifically, the achievement 
of this goal implies first ensuring that mining does not preclude more labour-intensive 
growth options and, if it does not, negotiating the mining agreement in order to 
maximise national and regional revenue retention and harnessing the resulting linkage 
to promote labour-intensive activity where possible.  
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The information required in order to make such an evaluation of a proposed mining 
project might be garnered most effectively by undertaking an economic cost-benefit 
analysis along with the standard financial analysis of the mining project. Whereas a 
financial analysis shows whether a project is a financially sound investment, an 
economic analysis can check its likely social sustainability in the light of its projected 
welfare benefits. Another role for the economic analysis is to provide a blueprint 
against which to compare the actual delivery of the socio-economic benefits from a 
mining project with the projected outcome, and to determine the reasons for any 
departures from the projected outcome. Moreover, an economic analysis can also be 
used to identify scope for linked activity and to determine effective ways of 
promoting it. Finally, an economic analysis facilitates the assessment of the 
opportunity cost of a project compared with alternative uses of the land and labour, 
including differences in the likely distribution of benefits between the various regional 
and income groups.  
 
Table 14 presents a simple calculation of development options that afford differing 
degrees of capital intensity that was made in connection with the ill-fated plans of the 
Venezuelan government to diversify the national economy by constructing a heavy 
industry complex at Ciudad Guayana on the Orinoco River. It suggests that many 
more Venezuelans would have benefited directly from the most labour-intensive 
option of expanded dairy farming compared with steel production. Moreover, export 
base theory suggests that the more diffuse linkages from dairy farming might have 
conferred stronger backward and forward linkages, greater final demand linkage and 
more entrepreneurial skills than a steel mill. Finally, with hindsight, the agricultural 
option might have limited the scale of incompetence and corruption that arose when, 
after 1973, successive governments sought to deploy the higher oil rents to expand 
and accelerate the heavy industry complex. A critical point for the present analysis is, 
however, the fact that a region that may attract a mining investment may not have the 
alternative option of attracting capital for more labour-intensive activity.  
 
In the case of large mining projects the lead investor might execute an economic 
analysis as part of the routine screening to ensure that a project meets its investment 
criteria (Di Boscio 2004). In the case of smaller mining projects, the economic 
analysis might well be undertaken by IFIs or NGOs. However, care needs to be taken 
to avoid the potential negative side of economic analysis, which arises from the fact 
that the exercise entails assigning values to non-marketed assets and also to some 
costs and benefits in a way that can be offensive to some stakeholders, thereby 
incurring some risk of inflaming disagreements rather than ameliorating them (Adams 
1970).  
 
4.2 Espouse Environmental Accounting 
Mineral industries create a number of environmental problems that can be addressed as a 
part of the social cost of mineral production. These costs range from air, water and soil 
pollution to disturbing the economic and cultural lives of indigenous people. The 
environmental costs should be borne by the mining firms that create the damage rather 
than being absorbed by government or borne by members of society who are victims of 
pollution and other natural asset degradation. However, account must be taken of the 
relationship between the social cost of mitigating or avoiding environmental damage and 
the social benefits realized by marginal reductions in damage, such as incremental 
improvements in air and water quality. Expenditures for environmental protection by 
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mining firms are not simply private costs, but become social costs when passed on to 
consumers, including other producers, in the form of higher prices for their products. 
Consequently, equating marginal social costs to marginal social benefits maximizes 
social welfare (Auty and Mikesell 1998).  
 
The efficient limitation of environmental damage requires informed control by 
government agencies in setting and enforcing environmental standards. In general, the 
use of economic incentives, such as fees, on the emission of pollutants is more efficient 
than command and control measures such as fixed emission requirements or demands to 
use specific technologies. The environmental damage created by the extractive industries 
should be internalized on a current basis, even in cases where the effects of damage are 
long delayed. This principle is basic to environmental and natural resource accounting, 
along with a second basic principle, namely the need to save a sufficient sum from the 
mineral rent during mineral depletion in order to be able to pass the income stream from 
the once-for-all mineral exploitation to future generations. These twin principles, namely 
treating long-term environmental damage as a current cost over the life of a project and 
accumulating alternative wealth generating assets, avoid the inter-generational equity 
problem that would arise if they are neglected as might be the case where the social costs 
of long-run environmental damage and asset depletion are too heavily discounted.  
 
As far as possible, environmental regulation should take the form of economic incentives 
that encourage investment in new technology because productivity and environmental 
protection tend to be complementary. There are important long-run advantages to 
governments in enforcing well-formulated environmental guidelines, and there is little 
evidence that countries gain a competitive advantage by maintaining lax environmental 
standards. New investments tend to incorporate the latest environmental technology, 
which is driven by standards for limiting environmental damage set in the developed 
countries. The case for adopting best practice for new investments is reinforced by 
expectations of rising emission standards (the costs or back-fitting abatement 
measures are higher than building them in at the outset) and by pressure from 
shareholders, banks and civil society (Warhurst 1994).  
 
Environmental standards tend to be lower, however, in artisanal mining, in state-
owned enterprises, and in private firms functioning within mismanaged economies. 
The Extractive Industries Review urges promotion of small-scale mining as a pro-
poor measure, but it neglects the fact that employment standards generally tend to be 
much lower in that sector, which is notoriously difficult to regulate unless its activity 
occurs on tailings sites supervised by mining companies. Even large private mining 
companies may manage facilities in ways that inflict environmental damage where 
they take over previously state-owned assets that have failed to generate sufficient 
revenue to maintain their equipment or where they consciously skimp on investment 
in response to prolonged economic uncertainty, as in the presence of failed political 
states. The latter situation presents firms with a difficult decision over whether to 
walk away from their sunk investment or to hunker down in the hope that governance 
will improve at some point. The Southern Peru Copper Corporation (SPCC) provides 
an interesting example of this dilemma and also of the resuscitation of privatised 
facilities. Shell in Nigeria provides a more high-profile example.  
 
During the 1970s and 1980s SPCC managed to evade nationalization and to survive 
economic mismanagement under successive Peruvian governments. It responded to 
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the unstable economic environment by skimping on mineral investment, preferring to 
invest any capital surplus from its operations on the moribund Peruvian stock 
exchange. From 1989 a reforming government stabilised the economy, pursued 
structural adjustment and privatized state corporations. It implemented environmental 
regulations from 1993. When the stock market boomed in response to the improving 
political economy, SPCC sold its stocks and re-invested the capital in upgrading its 
mines and purchasing the run-down state-owned Ilo smelter. 
 
The $67 million Ilo smelter was reported to emit 2,000 tonnes of SO2 daily, some 10-15 
times the permitted US level. The Peruvian government accepted liability for past 
pollution and gave new private owners like SPCC five years to comply with new 
environmental regulations for mines and ten years to improve processing facilities. 
SPCC's renovation programme involved expanding production in order to capture the 
economies of scale and thereby helps to justify the required investment, which exceeds 
$1 billion. The total refurbishment cost comprises $245 million for mine expansion, 
including a tailings dam to end the offshore dumping of 30 million tonnes annually of 
untreated tailings. The refurbishment of the Ilo smelter will absorb almost $800 million 
in meeting world emission standards by 2008 (Auty and Mikesell 1998, 202-203). The 
experience of SPCC underlines the importance of negotiating incremental adjustments to 
tighter environmental regulations in order to maximise the welfare benefits over time.  
 
4.3 Screen Corporate Social Responsibility by Commissioning Social Audits 
In response to government failure, socio-political pressure groups have deployed the 
concept of corporate social responsibility in order to persuade companies that they 
have a social obligation to the society within which they function. In this context the 
Extractive Industries Review (World Bank 2003, 4) demands that the WBG should 
‘strike a better balance between the strong and the weak’ (Ibid, 11) but, as noted 
earlier, it does not trouble to consider whether the trade-offs implied are welfare 
enhancing. Instead, the Review airily asserts that ‘extractive industries must accept 
that they will be judged by the actions of the poorest performers’ (Ibid 1). Nor does 
the report query its assumption that a pre-requisite for mineral extraction is a 
sensitivity to a wide-ranging set of local community needs, irrespective of the degree 
of reasonableness of some of those needs (see below). Such sweeping and 
questionable statements reveal an anti-corporate bias that undermines any claim the 
report might lay to impartiality and prudence.  
 
Nevertheless, some leading companies have responded positively to such views under 
the rubric of corporate social responsibility. For example, Humphreys (2000) argues 
that the cost of not engaging with mining communities has risen, due to the readiness 
of such communities to pursue litigation and, if necessary, to impede production. 
Companies are also under pressure from lenders, shareholders and consumers to 
enhance community welfare. Weber-Fahr (2002) reports evidence to suggest that 
social responsibility is associated with improved stock market performance. However, 
an alternative explanation for this association may be that ‘richer’ companies, the ones 
that capture more leaked rent, can better afford to fund social initiatives to help the 
regional economy.  
 
MNCs have tended to respond to mounting pressure to consider social goals positively 
and pragmatically, aware of the risk of heightening community dependence on a 
depleting asset. Best practice requires that compensation payments are negotiated from 
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the outset of mining, irrespective of government regulations, and these have been 
renegotiated where necessary. The more progressive firms, such as the Rio Tinto 
subsidiary Rossing Uranium in Namibia, have set aside funds to encourage both non-
mine-related skill accumulation and business diversification. In fact, come companies 
have been too willing to meet social obligations, so that central governments have been 
tempted to devolve responsibility for basic infrastructure provision (including education 
in some instances) to mining firms, which companies then find themselves in dispute 
with less advantaged groups that live outside the principal mine-affected areas.  
 
In remote mining regions, where aridity or extreme cold deter non-mining activity, the 
mining settlement should be abandoned upon closure so the critical requirement is to 
equip workers to find alternative jobs in other areas. One progressive response to 
these circumstances has been to establish independent foundations, whose number has 
proliferated sharply since the 1990s (Yakovleva and Alabaster 2003, 86). A successful 
example is provided by Rossing Uranium in the Namibian desert. The foundation is 
tasked to enhance human and social capital and the company allocates 3% of its 
profits to it, an amount matched by other organisations. It fulfils its mandate by 
providing grants to diversify local skills (including business skills) and also to support 
health, community development and cultural initiatives. By the mid-1990s, with 
closure of the mine rendered uncertain by public hostility to nuclear power, but 
expected to occur within two decades, the Foundation had accumulated $25 million in 
assets.  
 
In addition, Rossing Uranium sets aside funds annually that are sufficient to cumulate 
to a sum that will cover the costs of mine closure, estimated at $57 million. The 
amount saved annually is less than 1% of gross revenue, which is a similar order of 
magnitude to that provided for mine reclamation in densely settled Jamaica (Auty and 
Mikesell 1998, 189 and 214). Given the isolated location of the Rossing uranium 
mine, and in contrast to the Jamaican case, no attempt will be made to restore the 
landscape to pre-mining productivity. The low opportunity cost of the land renders 
infilling of the pit, which is 3 kilometres by 1 km and 700 metres deep, socially 
wasteful so the mine area will be fenced. Instead, the assigned capital will be used to 
dismantle the plant, stabilise the waste and tailings dumps, decontaminate corroded 
material and protect water resources in the vicinity of the mine.  
 
Elsewhere, in the arid Atacama desert of Region II in Chile, the joint BHP/Billiton 
and Rio Tinto copper mine of Escondida has also set up a foundation. The firm opted 
to establish a temporary mining settlement, flying workers in for shifts lasting several 
days from the large coastal city of Antagofasta. Consequently, the company 
concentrates social expenditures (channelled through the Escondida Foundation) and 
local linked activity in a city whose servicing of many mines within Region II confers 
sound prospects for its long-term economic growth.  
 
It should be noted, however, that institutions like the foundation at Rossing are not 
automatically transferable to other countries. For example, Yakovleva and Alabaster 
(2003) report on difficulties in establishing a similar system in the Yakutia Republic 
of northeast Siberia. Within that region, the SAPI Foundation was established in 1993 
charged with allocating 2% of ALROSA’s total annual diamond sales (98% of 
Russian output and one-fifth of world production) for environmental and social 
improvements. SAPI became an NGO in 1996 and was managed by representatives of 
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the mining company, regional government and civil society. However, subsequent 
investigations pointed to misuse of resources so the foundation was replaced by the 
Target Fund in 2000, controlled by the regional government and managed by its 
finance minister.  
 
Paradoxically, the transparency of fund expenditure fell because the activity of the 
Target Fund was merged with that of the government and not reported separately, 
whereas SAPI had produced an annual report. In addition, the change of management 
narrowed expenditure onto promoting oil, gas and agriculture plus diamond cutting. 
Although the Target Fund makes some effort to involve stakeholders, it remains 
deeply suspicious of civil society and expends the ALROSA revenues as an extension 
of government whereas SAPI distributed the largesse by awarding grants to 
competing interest groups. Yakovleva and Alabaster (2003) conclude that the Target 
Fund is a retrograde step because although it increases government involvement, 
which was a basic criticism of SAPI, it still excludes ALROSA participation, while 
also reducing involvement by civic society. This not only restricts civic input, but it 
also forgoes the opportunity of augmenting the fund’s resources with voluntary 
contributions to match the legally specified revenues from ALROSA. There may also 
be doubts about the continuing risk of the corrupt use of the funds, given the reduction 
in transparency.  
 
The Extractive Industries Review requires mining firms to negotiate with local 
communities for a ‘social licence’ to produce and it assumes that a consensus among 
stakeholders can be agreed. The trend towards reifying local communities evident in 
the Extractive Industries Review holds several risks. The first, as noted earlier, is that 
corporate management effort is diverted into tasks more properly within the realm of 
government at the expense of the company’s commercial mandate. One of the lessons 
from the period of experimentation with state-owned enterprises during the 1960s and 
1970s is that the proliferation of business goals risks diminishing corporate viability. 
A second risk is that if companies undertake roles that governments would otherwise 
fulfil, the incentive for governments to acquire the capacity themselves is reduced. 
Third, even if a mining company were to accommodate questionable demands, this 
would increase the dependence of the local community on the mining firm and its 
depleting mineral asset, whereas sustainability requires the exact reverse of this 
outcome. Fourth, there is a further moral hazard arising from the fact that the large 
financial resources of a big mine can dwarf the financial needs of the community, an 
outcome that can fuel unreasonable claims by local landowners and others, which 
become self-defeating, as in the case of the OK Tedi mine in PNG (Auty and Mikesell 
1998). 
 
One example of the moral hazard is where a community or even a handful of local 
landowners seeks to extract rent by withholding consent for a project until all its terms 
are met in cases where the exploitation of a resource will confer substantial gains on 
the wider region and/or country. Those wider regions also contain poor people, the 
forgotten poor in the Extractive Industries Review. PNG provides a very clear 
example of local communities that are not always as honourable as the Review 
presumes (Auty and Mikesell 1998). In fact, the recommendations of the World Bank 
Extractive Industries Review degenerate into a lengthy catalogue that so expands rules 
and regulations that the resulting red tape risks stifling development. The basic thrust 
of the report’s recommendations might be better served if the practicality of 
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implementing the recommendations are given more careful consideration so that there 
is an ordering of priorities and a schedule is set during which to phase in the more 
important measures.  
 
In these circumstances, an alternative approach to an infinitely elastic concept of 
Corporate Social Responsibility is to undertake a social audit that is performed by an 
external agency. The social audit can evaluate the degree to which a company should be 
judged not only as to whether it is under-performing in regard to its social duties, but 
also whether it is exceeding an appropriate role. Such an audit can also contribute to 
increased transparency regarding the distribution of the mineral rents and other revenues. 
It can document and evaluate not only the distribution of the mineral revenues among 
firms, mine workers and the various tiers of government, but also the effectiveness with 
which the rents are deployed. For instance, if a social audit had been applied to a dispute 
in 1995-96 between Ok Tedi and local landowners, it would have revealed that any 
increase in the resources going to the landowners occurs, not at the expense of the MNC, 
but at the expense of poorer regions elsewhere in PNG. More generally, a social audit 
draws attention to any 'leakage' of mineral rent and revenues to special interest groups, 
including any high spending by 'top men' on immediate consumption rather than 
investment. In dealing with social issues it is important for MNCs to stress the need to 
avoid boosting the dependence of communities on the depleting mineral resource.  
 
In addition to the establishment of foundations and commissioning a social audit, the 
establishment of a stakeholder council, comprising representatives of the local 
community, the mining company and government can contribute to improved awareness 
to social tensions and solutions to such tensions. A by-product of this measure is the 
accumulation of social capital via civic voice, since social capital is a key deficiency in 
the political economy of many of the lower income countries within which mining 
companies operate (Tables 6-8). The next subsection addresses this issue. 
  
4.4 Strengthen Incentives for Effective Governance 
Economic, environmental and social issues can all be resolved more effectively, if the 
capacity of the various levels of government is improved. The Extractive Industries 
Review recommends that the World Bank should not support mining investments in 
countries lacking adequate governance, by which it means the absence of financial 
transparency, failure to publish revenue sharing contracts, the absence of revenue 
stabilisation mechanisms, inability to manage revenues responsibly, absence of 
regulatory and enforcement capacity and failure to consult the public (World Bank 
2003, 47-48). Such a lengthy catalogue is likely to preclude lending to many 
developing countries, but the countries thereby excluded are not likely to be a random 
selection: they will tend to be the poorest. Tables 6-8 show that the quality of 
governance improves with rising PCGDP, so adherence to the Extractive Industries 
Review recommendations will concentrate mining investment on the richer countries 
and exclude most of the poorest countries. This risks constraining the growth 
prospects of the poorest countries even though there is evidence that rising PCGDP 
improves governance as well as reducing poverty and thereby improving welfare 
(Auty 2004). Moreover, the absence of lending removes from countries with deficient 
governments not only access to scarce capital but also the influence that the IFIs can 
wield over precisely the matters that concern the Extractive Industries Review. 
Finally, firms from countries that have fewer scruples about responsible regulation 



 32

may well fill any investment vacuum that is left by the withdrawal of more tightly 
regulated OECD mining companies.  
 
The IFIs can usefully contribute to increasing the pressure on lagging governments to 
improve both the transparency of public funds and their economic policy. There is 
evidence, for example, that the recent development of numerical indices to compare 
the performance of countries like the World Bank (2004a) governance efficiency 
indicators and Transparency International corruption indices can shame governments 
into corrective action. For instance, the governments of Azerbaijan and Kazakhstan 
have recently established Capital Development Funds for their oil revenues that 
improve public revenue transparency, albeit while still retaining more presidential 
discretion than might be desirable (Tsalik 2003). There are limits to such pressure, 
however, and countries as varied as Uzbekistan, Myanmar and in the extreme, North 
Korea, show how predatory autocratic political states can exploit local circumstances 
in order to generate sufficient geopolitical rent to allow them to continue functioning 
in an opaque manner even under the most dire of economic conditions. Faced with 
such intransigence, top-down efforts to reform the government are likely to fail, so 
that an alternative strategy, which we will call here dual track gradual reform, may 
provide a more practical option. 
 
4.5 Ring-fence Linked Investment Against Predatory Government 
The dual track reform strategy postpones reform of the distorted sector (the national 
economy) while building up a dynamic sector in designated geographical zones. 
China shows that in a labour-surplus country, a condition that characterises the FSU 
countries following the collapse of central planning, competitive economic activity 
can expand rapidly in the dynamic market sector in response to changes in basic 
incentives, while also building a pro-reform political lobby. The growth of the market 
sector will increasingly absorb surplus labour from the distorted sector, expand 
foreign exchange and boost (and diversify) non-oil taxation. More long term, the 
expansion of the dynamic sector ultimately allows the gainers from reform to 
compensate the losers so that reform of the distorted sector can accelerate through the 
later stages of the reform programme.  
 
The dual track strategy creates a dynamic market sector within geographically defined 
Early Reform Zones (ERZs) within which post-reform (i.e. world class) infrastructure 
is complemented by unsubsidised incentives for efficient investment by domestic and 
foreign agents and also by enabling institutions. The ERZs should not be confused 
with either growth poles or export processing zones, although they share some 
attributes with each. The greatest risk to the ERZs comes from policy capture by rent-
seeking interests within the government, which at best raises costs and deters 
investment and at worst undoes the strategy entirely. Consequently, it is proposed that 
the ERZs should be sponsored by respected international agencies, such as the IFC, 
and be managed by reputable commercial firms or donor-backed local governments 
that are committed to local wealth creation.  
 
The proposed ERZ tax regime will offer no subsidies (other than accelerated capital 
recovery over, say, a five-year period) and work within a basic tax structure that takes 
25% of profits. A sizeable share of revenue must flow to the local government in 
order to recruit able civil servants and to remunerate them so that the temptation to 
abuse their positions by harassing investors is removed. The allocation might confer 
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three-fifths of the revenues from the profits tax on the national government with the 
remaining two-fifths going to the local government. The latter figure will be sensitive 
to the scale of fiscal linkage relative to the local economy, bearing in mind the 
problematic experiences of local governments in Colombia’s oil producing regions 
described in Section 3.3. The ERZs will provide a demonstration effect that has the 
potential to diffuse the dynamic sector beyond the original locations, augmenting that 
sector’s capacity to restructure the entire national economy and to accelerate pro-poor 
growth. A further important function of the ERZ is to build a pro-reform political 
constituency that can eventually take on the vested rent-seeking interests within the 
distorted sector of the economy. The essence of the ERZ is to demonstrate the 
superiority of an enabling institutional environment over the grabbing hand 
environment. It can accommodate its opponents, the rent-seekers, by providing an 
alternative way of enriching themselves, namely through investment in efficiency-
driven commercial enterprise.  
 
The concept of an ERZ derives directly from the response of the AIOC to the 
unsatisfactory state of institutional capital in Azerbaijan, which pioneered legal 
contracts that clearly defined and effectively enforced the terms under which the oil 
consortium operates within the country in order to secure an adequate risk-related 
return on the investment. These contracts create the required enabling environment for 
efficient investment and economic exchange so that the AIOC has been able to 
achieve the 17% return required to justify investment in Azerbaijan in competition 
with alternative investment opportunities within the global oil sector.  
 
Field research in December 1998 (Auty 1999) suggests that outside the zone of the 
AIOC special agreement, foreign investors in manufacturing seek a rate of return 
twice as high (35%) but still fail because they under-estimate the costs of dealing with 
illicit imposts imposed by all tiers of government. A successful industrial investor 
found it necessary to target a 75% rate of return in order to generate sufficient revenue 
to meet the illicit imposts. If these data are typical, they suggest that without the 
protection afforded by an ERZ, investors in Azerbaijan must target a rate of return 
four times higher, indicating massive inefficiency in capital investment. It is not 
surprising therefore, if investment in trade is preferred to investment in sunk asset, 
which offers far less flexibility of response in an insecure business environment.   
 
An attempt was made in 1999 to extend ERZ status to the oil service industry in Baku, 
where the loss of markets in the FSU caused the state enterprise, AzNefteKhimMash, 
to collapse. The firm’s revenues had fallen to $20 million by 1997, by which time it 
employed 9,500 workers and had debts of $21.6 million that exceeded the credit that 
the state enterprise was owed (mostly by the state oil corporation, SOCAR) by $6.8 
million (World Bank 1998). Up to that point none of the subsidiaries within 
AzNefteKhimMash had succeeded in reorienting its products to new markets. The 
unions lobbied President Aleyev to establish, in effect, an ERZ pilot scheme to 
replicate the successful oilfield equipment refurbishment partnerships that AIOC 
formed with some sub-units of the state enterprise sector. They seek to define the 
legal obligations of government and enterprises and have an initial goal of attracting 
20-30 respected MNCs, which each invest $10-16 million for a total investment of 
$200-400 million. The MNCs will hire 50-100 handpicked workers from the state 
enterprise to produce oilfield products to the highest specifications for domestic, FSU 
and global demand. If successful, the pilot scheme will sustain and enhance the skills 



 34

base of the oil service industry by insulating participating firms from the adverse 
effects of malfunctioning Azeri institutions.  
 
The IFIs might sponsor ERZs, helping to guarantee the legal conditions of non-
interference by rent-seeking agencies. There is, therefore, a strong case for 
designating a new mining area as an ERZ in order to maximise the potential linkages, 
leaving the existing rent-seeking system largely in tact within the wider (distorted) 
economy. The participation of the IFIs can help to ring-fence the ERZs from 
predatory forces. Donor governments like that of Denmark, for example, which 
favours efforts to promote social capital formation might also sponsor mining ERZs.  
 
The analysis thus far has been based upon the premise that if an enabling environment 
is provided then efficient investment will be attracted to a mining location and 
maximise regional welfare gains. Under this assumption, other inducements to invest 
and/or compulsion to boost linkage are at best redundant and at worst likely to 
encourage policy capture and the conversion of potentially well-motivated initiatives 
into rent-extracting devices. In practice, however, it may be necessary to accept 
diminished investment efficiency as part of the cost of operating mines in poorly 
governed areas, in which case judicious intervention must be aimed at maximising the 
benefits of such linkage-intensifying intervention and minimising its costs.  
 
The experience of the Yanacocha gold mine in Peru traces a learning curve that yields 
relevant lessons (Pasco-Font et al. 2002). In conjunction with local partners, 
Newmont invested in gold production in north-western Peru in the early-1990s, as 
terrorism within the area began to decline. Relations with both the rural and urban 
communities initially proved difficult and early stereotypes stuck, no matter how 
inaccurate or unjust. Consequently, a more comprehensive strategy from the outset 
might have alleviated subsequent problems. Instead the company moved by trial and 
error. It worked in rural areas through direct community-corporate links at the 
expense of local government involvement, whereas in the urban sphere the company 
liaised mainly with government officials at the expense of civil society. Neither 
approach was optimal but relations were superior with the rural groups. Consequently, 
the company decided to establish a Foundation so that all three subsets of stakeholders 
(government, civil society and company) could interact more effectively. In line with 
the stylised facts of mineral development set out in sections 2 and 3, supply 
businesses, mostly services, are being internalised to the mine region, mainly in the 
larger settlement of Cajamarca. Meanwhile the company seeks to spread work evenly 
among supply firms by rotating orders; to enhance SME skills to best practice levels, 
first in order to supply the mine and subsequently to supply more diverse markets; and 
finally, to acquire a more long-term perspective on community relations.  
 
In regard to this last objective, the Mining, Gas and Chemicals Division of the World 
Bank (2004c) proposes an organisational structure for achieving local economic 
development. The programme adopts a five to ten-year time horizon and involves five 
stages, beginning with the establishment of a well-led steering committee (preferably 
chaired by a respected figure from local government), whose formation can be 
usefully nurtured by drawing upon corporate skills. The second stage involves making 
an inventory of the area’s resources (in the widest sense), which also provides a 
baseline against which to measure progress. The conduct of a SWOT analysis 
(strengths, weaknesses, opportunities and threats) at this stage provides the basis for 
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devising the development strategy, which typically entails working to maximise the 
long-term utility of new mining infrastructure, the diversification of skills and the 
strengthening of governance and civil society. Interestingly, the World Bank (2004d) 
has recently reported substantial advantages from promoting the interests of women in 
mining, which strengthen social capital by increasing the attention given to education 
and social problems on the agenda of the local development strategy. The fourth 
(implementation) stage entails devising an action plan and assigning responsibility for 
its implementation, while the fifth and final stage calls for the establishment of a 
system of annual monitoring. Along these lines, the IFC has begun working with a 
prospective client in northwest Russia to establish ways of boosting local linkages 
some two years ahead of the likely date of disbursement of a commercial loan.  
 
 
5. Research Strategy: Testing Policies to Maximise Mining’s Positive Regional 
Impact 
 
This section outlines a possible research framework, based upon case studies, with 
which to check the findings of this literature review and to evaluate alternative 
policies for strengthening the beneficial regional impacts of mining. 
 
5.1 The Aims of the Proposed Research 
The research strategy proposes the use of four case studies to evaluate the likely 
effectiveness of policies to boost the regional socio-economic benefits from mining. 
The aim of the case studies is to: 

• Verify whether the scope for linkages in this literature review has been 
suitably identified and assess the extent of realised and/or likely linkages; 

• Identify existing and/or new industries that are likely to benefit from linkages 
(e.g. using cost models), and assess the sustainability of such businesses once 
the raw material resource have been exhausted; 

• Where such data are available, comment on the impact of the investments in 
extractive industry projects on the livelihood of the local population, in 
particular the alleviation of poverty. 

 
The case studies will also look at the successes and failures of policy measures taken 
to foster linkages. In particular, the case studies will: 

• Identify market, technical, institutional and policy constraints that have 
reduced the extent of linkages; 

• Identify and evaluate the policy measures taken to foster linkages, including 
their impact on competitiveness (for example, training programmes, business 
development programmes, local content requirements in procurement, 
resource management issues), 

• Analyse the role of external finance in alleviating some of the constraints of 
developing forward and backward linkages towards domestic companies with 
regard to physical infrastructure and improvements in the investment climate.  

 
The case studies will be selected from: 

• Azerbaijan – oil and gas (using information from several Bank projects, 
including the Chirag Early Oil Project, ACG and BTC).  

• Kyrgyz Republic, Kumtor/Centerra gold projects (using information from the 
Bank’s investments); 
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• Polar Lights Company, Russia (using information from the Bank’s 
investment); 

• Zarafshan Newmont gold project in Uzbekistan (using information from the 
Bank’s investment); 

• Armenia copper (using information from the Bank’s smelter project) 
• Russia / Western Siberia, gas linkages (using information from the Bank’s 

investment in the Togliatti fertilizer project) 
• Kazakhstan – oil and gas (using external sources, and information from within 

the Bank); 
• UK / Scotland or Norway – oil and gas (using external sources), 
• Other key projects worldwide (including projects financed by IFIs). 

 
5.2. A Possible Research Framework 
The utility of case study analysis is enhanced where inter-country comparison is 
feasible. This is because such a comparison can separate common characteristics that 
are inherent to a particular form of economic activity from features that reflect the 
specific conditions within a particular country. One approach to structuring the case 
study analysis might therefore be to compare the operation of a similar form of 
mining in contrasting countries.  
 
A comparison of the Kumtor/Centerra gold mine in fast-reforming Kyrgyzstan with 
the Zarafshan Newmont mine in slow-reforming Uzbekistan (Table 10) affords one 
such contrast. Data are likely to be both adequate and forthcoming for Kumtor, but the 
Newmont mine might refer data requests to the Uzbek government, which might veto 
further investigation (Personal communication, World Bank source January 10th 
2004). It might be possible to replace Zarafshan with copper mines in Armenia, or 
possibly more optimistically, to reinforce the analysis by their inclusion. The 
Armenian mines function in a country that lies closer to dynamic western markets and 
has a more liberal investment climate than either Uzbekistan or Kyrgyzstan (see Table 
9 and 11). We would expect to observe a decline in the costs of both a grabbing hand 
government and isolation, passing from the Uzbekistan case via the Kyrgyz case to 
Armenia, with a corresponding strengthening of the local linkages. Similarly, the 
nature and effectiveness of policies to promote linkage are both expected to improve 
with the underlying trend in a systematic manner. A second exercise could be 
performed to analyse linkages from oil and gas, which might compare the gas 
linkages in (remote) West Kazakhstan with those emerging in Azerbaijan and, 
possibly, with the linkages established in the mature oil province off northeast 
Scotland1.  
 
For each set of mining districts, the study will compile profiles of four aspects of the 
impact of mining, namely: economic, environmental, social and government, together 
with the principal policies in each case study that have been deployed to strengthen 
the beneficial impacts of mining and/or ameliorate the adverse impacts. Discussions 
in Washington with officials at the World Bank and IFC suggest that an important 
contribution from the proposed research would be the development of indices with 

                                                 
1 The UK produced 4.0 mbd oil equivalent in 2003, with a gross value of £23 billion and taxes of £4.5 
billion. Direct employment was 30,000 and triggered 155,000 indirect jobs and 75,000 induced jobs 
(UKOOA 2004). One-third of the jobs are in Scotland, with over 7,000 in the Northeast region. The 
sector generates £700,000 in value added per worker, the highest in UK industry. 
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which to monitor the regional and local impacts of mining. A start has been made on 
the compilation of such indices by ERM (2004), in its submission to the ICMM 
Stakeholder Review meeting. However, the number of measurements proposed is 
lengthy and has the potential to discourage participants, so that some prioritization is 
in order. The following paragraphs set out a less ambitious set of impact criteria.  
 
Ideally, with regard to the economic impact we would measure for each mining case 
study the aggregate employment and gross value multipliers, including supply 
linkages. Where possible, a temporal dimension along with the spatial distribution of 
the multipliers will be added. Explanations for the departure of any of the parameters 
from expected levels will be sought, following Section 2 and 3, in terms of mine 
vintage, relative location (and infrastructure), quality of governance, policy initiatives 
and regionally idiosyncratic factors.  
 
Progress towards best environmental practice may be measured in terms of four sub-
areas that monitor the adequacy of (i) solid waste disposal, (ii) emissions abatement, 
(iii) compensation systems for negative externalities and (iv) financial provision for 
closure. The social analysis will determine the annual level of corporate social 
expenditure, the nature and perceived effectiveness of the principal components of 
that expenditure, the degree of stakeholder consultation and the role of local 
government. In addition, the social section will seek evidence regarding the actual or 
projected impact of mining activity on the growth, level and distribution of regional 
income and also upon social services and welfare within the vicinity of the local 
mining settlement.   
 
With regard to governance, the World Bank governance indices provide a measure of 
the efficacy of national institutions, but in addition we need to determine with respect 
to the lower tiers of government, the strength of local voice, the degree of autonomy 
in budget expenditure, the extent of rent seeking activity and trends in all three of 
these ‘political’ parameters. Finally, the principal policies adopted in order to boost 
socio-economic linkage will be identified for each case study mine, and the views of 
stakeholders will be sought regarding their effectiveness.  
 
5.3 Some Constraints on the Research 
EBRD documents consulted to date provide some financial data, but they exclude 
most costs, so supplementary information will be required to assess the economic 
multipliers. In addition, the reports contain information on environmental issues but 
little else that the research requires. It should be most feasible to fill the gaps where 
the mine operates as a joint venture with a respected western partner, since such 
MNCs have been sensitised to the importance of building a ‘social defence’ and so 
they collect more relevant information. In the absence of a western partner it may be 
problematic to secure such data. Consequently, the Togliatti project may have to be 
ruled out on those grounds. Moreover, there can be no absolute guarantee that the 
missing data can be assembled during a brief period of fieldwork. Rather, the 
fieldwork effort should first be targeted at facilitating discussion with stakeholders for 
mines where western notions of corporate social responsibility are absent or under-
developed. Additional ‘hard’ data will be accumulated where available as a bonus.  
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Given these uncertainties concerning data collection and availability, the design of the 
research project can be most effectively finalised after consultation with World Bank 
and EBRD personnel who are familiar with the targeted firms.  
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Table 1 Netback to alternative gas uses, Persian/ Arabian Gulf 1975 
Gas use Gas input 

(mcf/tonne) 
Investment 
($/mcf/yr) 

Transport 
($/tonne) 

Transport 
($/mcf) 

Gas value 
($/mcf)a 

Gas value 
($/mcf)b 

Gas value 
($/mcf)c 

Serving oil exports        
  Refinery fuel 4.00 18.00 0.00-1.50 0.00-0.33 1.68 1.39 0.70 
Gas export        
   LNG 59.00 2.35 90.00 1.58 0.89 0.60 (0.09) 
Intermediates (RBI)        
  Sponge iron 16.00 5.00 25.00 1.50 0.60 0.31 (0.38) 
  Aluminium 113.00 14.00 25.00 0.22 0.94 0.65 (0.04) 
  Ammonia 69.00 4.30 n.a. n.a.. 1.10 0.81 0.12 
Source: Stauffer (1975), 6, 43, 44 Note: 
a. Unadjusted netback/ mcg of gas after deducting costs of gathering, processing and transport 
b. As a, but with small displacement reduction to reflect a case with low oil/gas reserves, reflecting the low opportunity cost of gas 
c. As a, but with high displacement reduction to reflect a case with high oil/gas reserves 
 
Table 2 Share of rents in GDP 1994 and GDP growth 1985-97, by natural resource endowment  
Resource Endowment PCGDP growth 

1985-97 (%) 
Total rent 
(% GDP) 

Pasture and 
cropland rent (% 

GDP) 

Mineral rent (% 
GDP) 

Resource Poor1,2     
  Large 4.7 10.56 7.34 3.22 
  Small 2.4 9.86 5.41 4.45 
Resource Rich     
  Large 1.9 12.65 5.83 6.86 
  Small, non-mineral 0.9 15.42 12.89 2.53 
  Small, hard mineral -0.4 17.51 9.62 7.89 
  Small, oil exporter -0.7 21.22 2.18 19.04 
All Countries  15.03 8.78 6.25 
Source: Derived from World Bank (2004). Note: comprehensive data on rents available for 1994 only 
1 Resource-poor = 1970 cropland/head  < 0.3 hectares 
2 Large = 1970 GDP > $7 billion  
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Table 3 Estimated energy rents, selected Caspian Basin countries 2000 (% GDP) 
 Export rent  Domestic 

producer rent 
Total rent Domestic 

consumer 
subsidies 

Azerbaijan 31.2 16.8 61.4 13.4 
Kazakstan 20.2 9.8 33.6 3.6 
Turkmenistan 43.0 -5.2 65.3 27.5 
Uzbekistan  6.3 26.2 36.4 3.9 
Source: Esanov et al. (2001), 5 
Notes: Export rents = actual export revenues - transport costs - production costs 
Total rents = total output x export price - transport cost - production cost 
Domestic consumer subsidies = domestic consumption x (domestic price - import price) 
Domestic producer rent= total rent - export rent - domestic consumer subsidies  
 
Table 4 Comparative economic impacts by geographic area, Rio Tinto company and Paracatu mine 

output 
(total output US$) 

Share of gross 
output (%)  

Non-domestic 
share (%) 

National share 
(%) 

Regional share 
(%) 

Local share 
(%) 

Rio Tinto ($11.7b)      
  Value added 55 n.a. n.a. n.a. n.a.b 
    Wages 17 1 4 11 85 
    Taxes 10 4 56 35 5 
    Capital 28 n.a. n.a. n.a. n.a. 
  Supplies 45 15 5 60 20 
      
Paracatu ($55.9m)a      
  Value added 47 n.a. n.a. n.a. n.a.b 
    Wages 13 n.a. n.a. n.a. n.a.b 
    Taxes 5 0 69 25 6 
    Capital 28 n.a. n.a. n.a. n.a. 
  Supplies 53 16 24 46 14 
Source: Di Boscio (2004) Note: a. Real/dollar conversion rate 2.92 (World Bank 2004); b. Virtually all can be assumed to accrue locally.  
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Table 5 Output, income and employment multipliers, Western Australia 1995 
 Output multiplier Income multiplier Employment multiplier 
Mining    
  Metallic minerals 2.1 3.0 4.1 
  Coal, oil + natural gas 1.8 2.2 3.6 
  Services to mining 3.0 3.1 3.2 
Mineral processing    
  Basic metal products 2.3 3.4 4.7 
  Chemical, oil + coal products 1.9 3.8 4.3 
    
Mean of all W. Australia sectors 2.2 2.4 2.6 
Source: Eggert (2002), 39, after Clements et al. (1995). 
 
Table 6 Index of institutional quality 2002, resource-poor countries  
Country/Group PCGDP 

(US$PPP 
2002) 

Voice + 
Account-

ability 

Political 
stability 

Effective 
Governance 

Regulation 
burden 

Rule of law Graft Overall 
index 

  Kenya 1,010 -0.58 -0.86 -0.85 -0.50 -1.04 -1.05 -4.98 
  Nepal 1,370 -0.52 -1.63 -0.51 -0.50 -0.50 -0.30 -3.86 
  Haiti 1,610 -1.11 -1.31 -1.56 -0.95 -1.76 -1.70 -8.39 
  Bangladesh 1,770 -0.57 -0.61 -0.53 -1.05 -0.78 -1.12 -4.66 
  Mauritania 1,790 -0.67 0.43 -0.16 0.01 -0.33 0.23 -0.49 
  Indonesia 3,070 -0.49 -1.37 -0.56 -0.68 -0.87 -1.16 -5.13 
  Sri Lanka 3,510 -0.06 -0.90 0.03 0.12 0.23 -0.14 -0.72 
  Egypt 3,810 -0.87 -0.35 -0.32 -0.45 0.09 -0.29 -2.09 
  Philippines 4,450 0.17 -0.49 -0.06 0.10 -0.50 -0.52 -1.40 
  China 4,520 -1.38 0.22 0.18 -0.41 -0.22 -0.41 -2.02 
  El Salvador 4,790 0.06 0.35 -0.53 0.04 -0.46 -0.54 -1.08 
  Colombia 6,150 -0.55 -1.78 -0.39 0.04 -0.75 -0.47 -3.90 
  Mauritius 10,820 0.80 0.99 0.53 0.56 0.89 0.53 4.30 
  South Korea 16,960 0.63 0.49 0.84 0.86 0.88 0.33 4.07 
  Taiwan1 13,800 0.89 0.71 1.00 1.06 0.95 0.72 5.33 
  Singapore 23,730 0.51 1.28 2.26 1.89 1.75 2.30 9.99 
  Hong Kong 27,490 0.15 1.08 1.44 1.50 1.30 1.52 6.99 
Source: World Bank (2004a) 
Note: 1 PPP figure not available: the conversion ratio of Korean USPPP PCGDP to unadjusted PCGNI is 2 
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Table 7 Index of institutional quality 2002, oil-rich countries  
Country PCGDP 

(US$PPP 
2002) 

Voice + 
Account-

ability 

Political 
stability 

Effective 
Governance 

Regulation 
burden 

Rule of law Graft Overall 
index 

  Nigeria 800 -0.70 -1.49 -1.12 -1.18 -1.35 -1.35 -7.19 
  Angola 1,840 -1.39 -1.60 -1.16 -1.33 -1.56 -1.12 -8.16 
  Azerbaijan 3,010 -0.97 -1.13 -0.96 -0.82 -0.79 -1.07 -5.74 
   Ecuador 3,340 -0.06 -0.70 -0.96 -0.60 -0.60 -0.99 -3.91 
  Syria 3,470 -1.56 -0.14 -0.57 -0.97 -0.41 -0.29 -3.94 
  Venezuela 5,220 -0.41 -1.20 -1.14 -0.54 -1.04 -0.94 -5.27 
  Algeria 5,530 -0.96 -1.54 -0.59 -0.79 -0.54 -0.65 -5.05 
  Gabon 5,530 -0.42 0.20 -0.45 -0.19 -0.27 -0.71 -1.84 
  Kazakhstan 5,630 -1.05 0.52 -0.80 -0.74 -0.90 -0.87 -3.84 
  Trinidad + Tobago 6,440 0.56 0.03 0.47 0.66 0.34 -0.04 2.02 
  Saudi Arabia 12,660 -1.40 0.05 -0.05 0.08 0.44 0.57 -0.31 
Source: World Bank (2004a)  
 
Table 8 Index of institutional quality 2002, small ore-exporting countries  
Country PCGDP 

(US$PPP 
2002) 

Voice + 
Account-

ability 

Political 
stability 

Effective 
Governance 

Regulation 
burden 

Rule of law Graft Overall 
index 

  Sierra Leone 500 -0.57 -1.47 -1.54 -1.31 -1.25 -0.82 -6.96 
  Zambia 800 -0.40 -0.02 -0.93 -0.60 -0.52 -0.97 -3.44 
  Guinea 2,060 -1.19 -1.78 -0.78 -0.83 -0.15 -0.58 -5.21 
  Bolivia 2,390 0.01 -0.20 -0.53 -0.11 -0.60 -0.82 -2.25 
  Jamaica 3,680 0.51 -0.09 -0.07 0.32 -0.38 -0.46 -0.17 
   Peru 4,880 0.22 -0.67 -0.47 0.24 0.45 -0.20 -0.45 
  Namibia 6,880 0.33 0.46 0.18 0.26 -0.44 0.21 0.98 
  Botswana 7,740 0.73 0.75 0.87 0.81 0.72 0.76 4.74 
Source: World Bank (2004a) 
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Table 9 Political freedom indices: Caucasus, Central Asia and Comparators 1991-2001 
Country/Group 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 
            
Mineral-rich CCA 6,5 6,6 7,6 7,6 7,6 7,6 7,6 7,6 7,6 7,6 7,6 
  Azerbaijan 5,5 5,5 6,6 6,6 6,6 6,5 6,4 6,4 6,4 6,5 6,5 
  Kazakstan 5,4 5,5 6,4 6,5 6,5 6,5 6,5 6,5 6,5 6,5 6,5 
  Turkmenistan 6,5 7,6 7,7 7,7 7,7 7,7 7,7 7,7 7,7 7,7 7,7 
  Uzbekistan 6,5 6,6 7,7 7,7 7,6 7,6 7,6 7,6 7,6 7,6 7,6 
            
Resource poor CCA 5.4 5,4 5,5 5,5 5,5 5,5 5,5 5,5 5,5 5,5 5,5 
  Armenia 5,5 4,3 3,4 3,4 4,4 5,4 5,4 4,4 4,4 4,4 4,4 
  Georgia 6,5 4,5 5,5 5,5 4,5 4,4 3,4 3,4 3,4 4,4 4,4 
  Kyrgyzstan 5,4 4,2 5,3 4,3 4,4 4,4 4,4 5,5 5,5 6,5 6,5 
  Tajikistan 3,3 6,6 7,7 7,7 7,7 7,7 6,6 6,6 6,6 6,6 6,6 
            
Comparators            
  Angola 5,4 6,6 7,7 7,7 6,6 6,6 6,6 6,6 6,6 6,6 6,6 
  Sri Lanka 4,5 4,5 4,5 4,5 4,5 4,5 3,5 3,4 3,4 3,4 3,4 
  Trinidad + Tobago 1,1 1,1 1,1 1,2 1,2 1,2 1,2 1,2 1,2 1,2 2,2 
  Hungary 2,2 2,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 
Source: Freedom House (2004). Note: Democracy among the states of the CA region, with higher values representing less 
democracy based on Freedom House coding of political rights. The code measure political liberty and civil rights on a scale  
of 1-7, with lower numbers representing more freedom. Values between 1 and 2.5 are coded as ‘free’, between 2.5 and 5.5  
as ‘partly free’ and 5.5 and 7 as ‘not free.’ 
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Table 10 EBRD economic transition indicators 20031  
Country/Group Privatization Govt + firm 

restructure 
Price 

liberalization 
Trade 

liberalization 
Competition 

policy 
Financial 

reform  
Infrastructure 

reform 
Overall 
index 

Mid income         
  Central + E. Europe 3.9 3.0 4.2 4.3 2.7 3.2 2.9 3.5 
  Northern CIS + SEE 3.8 1.9 3.8 3.5 2.3 2.3 2.2 2.8 
    Russia 3.5 2.3 4.0 3.3 2.3 2.3 2.3 2.8 
Lower Income         
  East Asia1 2.0 2.1 2.9 2.5 1.8 1.5 n.a. 2.1 
  CCA 3.1 1.9 3.6 4.2 1.8 2.0 1.8 2.5 
    Resource-poor  3.4 2.0 4.2 3.7 1.9 2.1 1.8 2.8 
      Armenia 3.5 2.3 4.3 4.3 2.0 2.2 2.3 3.0 
      Georgia 3.7 2.0 4.3 4.3 2.0 2.0 2.3 2.9 
      Kyrgyzstan 3.5 2.0 4.3 4.3 2.0 2.3 1.3 2.8 
      Tajikistan 3.0 1.7 3.7 3.7 1.7 1.7 1.3 2.4 
    Resource-rich  2.7 1.8 3.4 2.5 1.7 1.9 1.7 2.2 
      Azerbaijan 2.9 2.3 4.0 3.7 2.0 2.0 1.7 2.7 
      Kazakhstan 3.5 2.0 4.0 3.7 2.0 2.7 2.3 2.9 
     Turkmenistan 1.5 1.0 2.7 1.0 1.0 1.0 1.0 1.3 
      Uzbekistan 2.9 1.7 2.7 1.7 1.7 1.7 1.7 2.0 
Source: EBRD (2003) 18, except East Asia from IMF (2000), 134 
1. Data for 1999 Note: The privatization and financial reform indices are collapsed from two readings into one. 
 weighting all the original eight readings  
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Table 11 Index of Institutional Quality 2002, CCA and comparator regions 
Country PCGDP 

(US$PPP 
2002) 

Voice + 
Account-

ability 

Political 
stability 

Effective 
Governance 

Regulation 
burden 

Rule of law Graft Overall 
index 

         
Energy-Poor CCA 1,998 -0.66 -1.21 -0.81 -0.61 -1.02 -0.97 -5.09 
  Tajikistan 930 -0.95 -1.19 -1.23 -1.29 -1.27 -1.07 -7.00 
  Kirgiz   1,560 -0.96 -1.21 -0.81 -0.46 -0.83 -0.84 -5.11 
  Georgia 2,270 -0.30 -1.90 -0.77 -0.82 -1.17 -1.03 -5.99 
  Armenia 3,230 -0.42 -0.53 -0.42 0.13 -0.79 -0.44 -2.47 
         
Energy-Rich CCA 3,765 -1.32 -0.42 -1.08 -1.24 -1.00 -1.05 -6.07 
  Uzbekistan    1,640 -1.66 -0.94 -1.10 -1.44 -1.16 -1.03 -7.33 
  Azerbaijan 3,010 -0.97 -1.13 -0.96 -0.82 -0.79 -1.07 -5.74 
  Turkmenistan 4,780 -1.85 -0.14 -1.47 -1.95 -1.16 -1.21 -7.78 
  Kazakhstan 5,630 -1.05 0.52 -0.80 -0.74 -0.90 -0.87 -3.84 
         
Comparators         
  CCA 2,882 -0.99 -0.82 -0.95 -0.93 -1.01 -1.01 -5.61 
  East Asia 3,410 -1.03 0.14 -0.30 -0.73 -0.46 -0.47 -2.85 
  N. CIS + SEE 5,630 -0.08 -0.15 -0.69 -0.99 -0.46 -0.90 -2.90 
  C. + E. Europe 12,280 0.97 0.60 0.43 0.50 0.55 0.40 3.45 
Source: World Bank (2004a) 
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Table 12 Corruption indices, by country  
Country Group Index of graft 2001 Black economy 

1995 (% GDP) a 
State intervention 

2002 [1999] 
(% frequency) 

Bribe tax 2002  
[1999] (% sales) 

Mineral Rich Caspian -0.92 34.0    25.8 [43.9] 2.1 [4.3] 
  Azerbaijan -1.05 61.0 27.5 [59.5] 2.7 [3.7] 
  Kazakhstan -0.83 34.0 29.7 [26.1] 2.1 [1.9] 
  Turkmenistan -1.12 n.a. n.a. [n.a.] n.a. [n.a] 
  Uzbekistan -0.66 7.0 20.2 [46.2] 1.5 [2.5] 
Resource Poor Caspian -0.86 63.0 32.7 [35.1] 2.5 [6.8] 
  Armenia -0.80 n.a. 14.3 [40.3] 0.9 [4.2] 
  Georgia -0.69 63.0 37.8 [36.8] 2.7 [3.5] 
  Kyrgyzstan -0.85 n.a. 43.7 [28.2] 3.7 [2.4] 
  Tajikistan -1.08 n.a. 35.1 [n.a.] 2.6 [n.a.] 
Memo Item     
  C. Europe + Baltic 0.40 23.2 17.8 [23.2] 0.9 [3.3] 
Source: World Bank (2004) and EBRD (1999), 28; except a  = Johnson et al. (1997) 
 
 
Table 13 Population and per capita income, principal economic regions of Kazakhstan 1999 
 Population 

(millions)  
Share ethnic 
Kazak (%) 

Per capita income 
(US$ PPP) 

Economic activity 

Almaty 1.13 38.5 11,935 Financial and commercial capital 
West 2.06 74.0 8,076 Oil and gas production 
North 6.72 38.3 5,532 Mining, heavy industry and wheat 
South 5.11 67.8 2,253 Cotton and intermediate industry 
Source: Anderson and Pomfret (2002), 40 and 54, except column 2 from Olcott (2002), 247-48. 



 51 

Table 14 Industrial and Agricultural Projects Compared, Venezuela 1960s 
 Steel mill Dairy farm Large crop farm 
Number of factories/farms 1 70.550 3,525 
    
Project Economics ($ million)    
   Investment 782 782 782 
   Sales 225 285 314 
   Gross value added 145 218 213 
   Net value added 109 202 145 
   Labour income 49 187 123 
   Saving (interest, profit + home payments) 93 51 65 
   Current imports 26 - - 
   Exports 225 285 314 
   Net annual exports 199 285 314 
   Capital imports 444 31 204 
    
Development effectiveness ratios    
   Employment (1,000) 12 74 28 
   Labour income/worker ($1,000) 4.1 2.1 4.4 
   Investment/ worker ($1,000) 65 10.6 28.0 
   Nat value added/worker ($1,000) 9.1 2.7 5.2 
   Investment/sales 3.5 2.7 2.5 
   Investment/net value added 7.8 3.9 5.4 
   Investment/gross value added 5.4 3.6 2.7 
Moscovitch (1969), 387. 


