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A B S TR A C T

I t  has been argued in  the lite ra ture  tha t natural resource dependence causes rent- 

seeking behavior tha t leads to  co rrup tion . This paper’s em pirica l tests o f cross sectional 

m inera l dependence, econom ic developm ent and co rru p tion  data show a clear negative 

re la tionsh ip  between aggregate measures o f m ineral dependence and a co rru p tion  con tro l 

index across 176 countries. D isaggregating the data by m ineral com m odity and level o f 

developm ent, the results indicate tha t on ly in  the case o f less developed m ineral fuel 

exporting  countries does m inera l dependence lead to  h igher levels o f co rrup tion . For the 

o ther m inera l industries, non fue l m in ing  appears to  have a positive  im pact on co rrup tion  

co n tro l on ly in  the m ost developed countries.
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S E C T IO N  1

IN T R O D U C T IO N

A t the earliest stages o f g loba l econom ic developm ent, natura l and m inera l resource 

abundance played a fundam ental ro le  in  determ in ing the group tha t com prises the w o rld ’s 

richest countries. H ow ever, in  the m odern age, many countries rich  in  m inera l w ealth have 

fa iled to  prosper where less endowed countries have. Coined the resource curse theory, this 

hypothesis has been supported by a num ber o f em pirical studies, in c lud ing  a series by Sachs 

and W arner (2001) w h ich  showed tha t fa r fro m  a guarantee fo r a coun try ’s econom ic 

success, natura l resource dependence, as measured by export percentage o f G D P , has a 

robust negative re la tionship w ith  econom ic grow th. There are many hypotheses the attem pt 

to  explain the resources curse. The in s titu tio ns  hypothesis o f econom ic developm ent pu t 

fo rth  by Engerm an and S o ko lo ff (1997) and supported by Easterly and Levine (2002) and 

others, proposes tha t m inera l endowm ents in fluenced the in s titu tio ns  tha t were in itia lly  

established in  European colonies. States tha t began w ith  m inera l o r o ther extractive 

resources developed rent-seeking in s titu tions typ ica lly associated w ith  co rrup tion . D u tch  

disease and increased exposure to  term s o f trade shocks are o ffe red  as tw o  results o f  m ineral 

dependence tha t cause lo w  grow th. Persistent m isappropria tion o f rents and co rrup tion  are 

also suggested as possible explanations o f the resource curse (A uty, 1993; Sachs and W arner, 

2001).

C o rrup tio n  is n o t a new phenom enon; in  fact, i t  has probably existed as long  as there 

have been hum an institu tions. W hat is re la tive ly new is the econom ic, p o litica l and m ora l 

concern over the effects o f co rru p tion  on developm ent, g row th  and democracy. The 

increased a tten tion  paid to  co rru p tion  by econom ists in  the past few  decades is no doubt a 

result o f an increasingly globalized econom y in  w h ich distaste fo r pub lic  and private sector 

co rru p tion  is steadily rising.
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A  large body o f research explores the lin k  between m ineral dependence and 

co rru p tio n  and w hether the extraction o f m inera l resources cripples in s titu tio ns, particu la rly 

by creating an environm ent where co rru p tion  can th rive . G iven the uniqueness o f the 

m in ing  industry, Le ite  and W iedm ann (1999) argue tha t the w in d fa ll gains fro m  m ineral 

resource abundance lead to  rent-seeking and co rrup tion . E stablish ing a d irect causal lin k  

between m in ing  and co rru p tion  w ou ld  help explain the results o f the em pirica l research tha t 

finds m inera l dependent econom ies have low er levels o f econom ic g row th  than those 

countries w ith  m arginal m inera l sectors. This paper w ill b u ild  upon the theoretica l and 

em pirica l co rru p tion  lite ra ture  to  test w hether co rru p tion  levels can be explained beyond 

levels o f econom ic developm ent by m inera l dependence.

M inera l dependence is characterized in  the em pirica l lite ra tu re  as m inera l exports as a 

percentage o f to ta l exports, m inerals as a percentage o f gross dom estic p roduct (G D P ), 

m inera l sector co n trib u tio n  to  governm ent revenue o r some com bination o f the three (Auty, 

1993; Le ite  and W eidm ann, 1999). D ata lim ita tions o ften  preclude com m odity level analyses 

tha t can consider m inera l rents. Because the ava ilab ility  o f rents tends to  induce rent-seeking 

behavior tha t is typ ica lly  associated w ith  co rru p tion  (Krueger, 1974; T iro le , 1998), the 

d ivers ity  o f  m inera l com m odities in  the ir a b ility  to  generate rents should lead to  d iffe re n t 

levels o f co rrup tion . Therefore, the em pirica l analysis o f m inerals and co rru p tion  in  Section 

3 considers m inera l rents in  add ition  to  m ineral dependence and the ir re la tionship to  

observed levels o f co rrup tion .

A lth ough  the W o rld  Bank and others define co rru p tion  as the use o f pub lic  

resources fo r private gain, co rru p tion  is n o t a uniquely pub lic  sector phenom enon. 

C o rrup tio n  can take many form s w ith  varying degrees o f severity: g ifts, bribes fo r basic 

governm ent issued docum ents and licenses, pre ferentia l contracts, governm ent th e ft and 

em bezzlem ent are just a few  examples. C o rrup tion , in  some cases, could be considered a 

b lack m arket fo r governm ent services tha t are otherw ise very in e ffic ie n tly  provided. 

Fram ing co rru p tion  as a principa l-agent prob lem  w ith  incom plete  in fo rm a tio n  provides 

m ore general descrip tion (Banfie ld, 1975): w hen an ind iv idua l, in  the illega l pursu it o f his
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self-interest, betrays the interests o f the p rinc ipa l and affects a th ird  party in  the process. 

C o rru p tio n  is many tim es a cooperative process tha t can invo lve  large segments o f society; 

ind iv idua ls make decisions as to  w hether to  engage in  co rru p tion  based on the societal 

norm s.

Section 2 discusses the treatm ent o f co rrup tion  in  the lite ra ture  w ith  respect to  

e ffic iency and g row th  and m inera l resources. Section 3 provides a theoretica l ju s tifica tio n  

fo r the specification o f the econom etric m odel in  Section 4 tha t tests em pirica l re lationship 

between m ineral dependence and co rrup tion . Section 5 includes a discussion o f the 

em pirica l results and Section 6 concludes w ith  the im p lica tions o f the results on po licy  and 

suggestions fo r fu rth e r research.
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S E C T IO N  2

C O R R U P T IO N , G R O W T H  A N D  M IN E R A L  RESO URCES

This section reviews the lite ra tu re  on co rrup tion  and its  im pact on e ffic iency and 

g row th  and how  co rru p tion  opportun ities can be created by the m inera l industry. Th is 

section focuses on the econom ics o f co rru p tion  rather than on the societal determ inants o f 

the phenom enon.

2.1 Characterizations o f C o rrup tion

Shleifer and V ishny (1993) characterize co rru p tion  as the sale by governm ent 

o ffic ia ls  o f adm in istra tive rights fo r personal gain. C o rrup tio n  at the governm ent level can 

be caused by rent-seeking behavior on the part o f governm ent o ffic ia ls  in  the granting o f 

adm in istra tive rights b u t can also include pre ferentia l h irin g  decisions and illega l use o f state 

resources. W here po ten tia l rents exist, firm s and ind ividua ls w ill engage in  rent-seeking 

behavior in cu rrin g  adm in istra tive o r strategic costs to  m ainta in m onopo ly pos ition  (T iro le , 

1998). K rueger (1974) characterized rent-seeking behavior at the governm ent level as rents 

derived fro m  trade restrictions, specifica lly on im ports. W hen these rents exist to  the 

im po rte r, they allocate resources tow ard securing these rents sometimes in  the fo rm  o f 

bribes. W h ile  the ava ilab ility  o f rents and rent-seeking behavior may generate incentives fo r 

co rru p t practices, weak in s titu tio ns and lo w  levels o f p o litica l accountability fo r governm ent 

o ffic ia ls  enable and perpetuate co rrup tion . K ahn and Jom o (2000, p. 10) propose tha t the 

ava ilab ility  o f m inera l and agricu ltura l resource rents in  Malaysia and access to  lands under 

the co n tro l o f the state led to  a rent-seeking co lon ia l regim e tha t was neither fa ir no r 

e ffic ie n t and was kept in  place even afte r independence. The persistence o f th is rent-seeking 

co lon ia l in s titu tio n a l structure is found  to  be a m ajor determ inant o f the p oo r g row th  results 

o f developing countries (Engerm an and S oko lo ff; 1997; Easterly and Levine, 2002). Low
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pub lic  sector wages fu rth e r encourage rent-seeking behavior at a ll levels, re in fo rc in g  existing 

levels o f co rrup tion .

A  theoretica l explanation fo r w hy co rrup tion  tends to  persist is furn ished by a m odel 

tha t describes the equ ilib rium  p ro p o rtio n  o f co rru p t o ffic ia ls . There is a h igh bene fit to  an 

honest o ffic ia l when the p ro p o rtio n  o f  co rru p t o ffic ia ls  is very lo w  b u t th is declines as the 

share o f co rru p t o ffic ia ls  increases and eventually becomes negative. F o r the co rrup t o ffic ia l, 

the bene fit o f co rru p tion  is lo w  when honesty prevails. As the p ro p o rtio n  o f co rrup t 

o ffic ia ls  increase there is an increase in  bene fit u n til the p o in t where the share o f co rrup t 

o ffic ia ls  is h igh enough to  b id  dow n the co rru p tion  paym ent. The result o f this m odel is 

three equ ilib ria ; tw o  stable ones where all o f  the o ffic ia ls  are honest o r they are a ll corrupt. 

The th ird  is some m ix  o f honest and co rru p t whereby any deviation i.e. a m arginal honest o r 

co rru p t o ffic ia l w ill m ove the equ ilib rium  to  one o f the stable outcom es (A ndvig, 1991).

2.2 C o rrup tio n  and E ffic ie ncy

Because the m agnitude and effects o f co rru p tion  w ill be determ ined by the particu lar 

in s titu tio n a l and incentive  structures in  place (Khan and Jom o, 2000: p. 10), models o f 

co rru p tion  developed in  the lite ra ture  have d iffe re n t form s and some opposing outcomes. 

W h ile  co rru p tion  can be considered a tax on investm ent (Leite and W iedm ann, 1999), 

several studies suggest tha t it  is m ore costly to  society than its m ore benign cousin. In  the 

case o f im p o rt restrictions, com petitive  rent-seeking imposes an add itiona l welfare cost than 

w ou ld  a ta r iff  alone (Krueger, 1974). There are also add itiona l costs associated w ith  keeping 

the co rru p tion  a secret (Shleifer and V ishny, 1993). In  a m odel o f co rru p tion  and property 

rights presented by Acem oglu and V e rd ic t (1998), an im po rtan t fun c tio n  o f bureaucracies is 

the enforcem ent o f p rope rty rights. They argue that when co rru p tion  am ong bureaucrats 

com prom ises the ir ab ilities to  enforce these contracts there is a resu lting detrim enta l e ffect 

on investm ent because entrepreneurs can n o t make credible prom ises to  each other.
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In  assessing the effic iency effects o f d iffe re n t types o f co rru p tion  Bardhan (1997) 

considers the poss ib ility  tha t centralized o r lum p-sum  co rru p tion  payments im pose less 

d is to rtio n  than do many sm all bribes at a ll levels o f econom ic activ ity. W hile  th is may be 

true, the large co rru p tion  payments tha t go to  Swiss bank accounts m ay n o t be preferable to  

supplem enting the abysm ally lo w  wages received by pe tty pub lic  sector employees.

A n o th e r strand o f the lite ra ture  portrays co rru p tion  as grease o f the squeaky wheels. 

W here there are d isto rtions created from  existing policies, co rrup tion  may actually im prove 

w elfare as measured by surplus (H un ting ton , 1968; L e ff, 1964). In  the case where there are 

com peting bribes, on ly the low est cost producer w ill be able to  a ffo rd  the highest bribe. 

W hether the governm ent o ffic ia l pockets the surplus is o f no consequence in  the e ffic iency 

argum ent even though it  is prob lem atic otherw ise. Th is e ffic iency breaks dow n however, 

when the bribers lack com plete in fo rm a tio n  on costs, when lobbying  in fluence is a facto r 

and when the bribe  is used to  lim it com pe tition  (Bardhan, 1997) frequently resulting in  the 

socially w astefu l d issipation o f rents (T iro le , 1998).

The value o f relationships and reputations m ust also be considered, especially in  

those societies where the weakness o f the o ffic ia l in s titu tions creates a large positive  

externality to  generating and m ain ta in ing personal networks where present value o f a low er 

nom ina l b ribe  per period  may be higher to  tha t governm ent o ffic ia l accepting the bribe  due 

to  o ther external benefits.

2.3 C o rrup tio n  and G row th

W hen co rru p tion  takes the fo rm  o f governm ent th e ft, resources are d iverted from  

pub lic  investm ent to  priva te  pockets, constra in ing po ten tia l g row th  by the value o f lo s t 

resources (Congo, fo rm erly  Zaire being a prim e example). W h ile  th is behavior was accepted 

to  a large extent by developed countries fo r geopo litica l reasons, the consequences and 

im pacts on g row th  are now  being called in to  question. The em pirica l analysis by M auro 

(1995) finds a subjective co rru p tion  index is negatively related to  priva te  investm ent and
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grow th. The study shows tha t a one-standard-deviation im provem ent in  the co rru p tion  

index is associated w ith  a 1.3 percent increase in  per capita G D P . H ow ever, K han and Jom o 

(2000) w arn tha t regressions are m isleading because some countries may be worse o f f  

because o f co rru p tion  b u t some may be experiencing extrem ely h igh g row th  because o f 

co rrup tion . Furtherm ore, co rru p tion  indices do n o t d istinguish between co rru p tion  per 

transaction and to ta l co rru p tion  and business people may deem co rru p tion  to  be less serious 

i f  the system w orks to  th e ir bene fit resu lting in  large p ro fits .

2.4 M inerals and C o rrup tion

From  the lite ra ture , lo w  pub lic  sector wages and weak in s titu tio ns  are id en tified  as 

the p rinc ipa l factors tha t enable co rrup tion . In  weak states governm ent o ffic ia ls  may fin d  it  

in  the ir personal best in terest to  m ainta in the status quo o f weak in s titu tio ns  when there are 

co rru p tion  opportun ities generated by the large short term  rents frequently observed in  the 

m in ing  industry. There are several key characteristics o f the m in ing  industry that, considered 

together, make it  particu la rly susceptible to  co rru p tion  w hen com pared to  other industries 

such as m anufacturing: h igh levels o f governm ent involvem ent; lim ite d  supply and location 

o f p roduct; large capita l investm ent requirem ents; vo la tile  revenue streams stem m ing fro m  

price v o la tility ; and h igh concentration o f rents.

The m inera l industry is unique w ith  respect to  o ther industries in  tha t the prim ary 

product, the com m odity, usually belongs to  the State in  its in itia l unextracted state. N a tiona l 

governm ent have an in terest in  gaining w ealth from  the ir resources, in  p ro tecting  the 

environm ent and indigenous peoples and being able to  supply dom estic industry w ith  inputs, 

especially in  the case o f a national security emergency. For these and many o ther reasons, 

the m inera l industry is h igh ly regulated by the State. G iven the governm ent’s nearly 

exclusive co n tro l over the resource, o ffic ia ls  in  a m inera l dependent econom y may fin d  many 

opportun ities to  engage in  co rru p tion  fro m  issuing o f exp lora tion  perm its to  b idd ing  

between firm s to  produce a m inera l deposit and to  the co llection  o f roya lty  payments.
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The lim ite d  supply and fixed  loca tion  o f a m ineral deposit can provide  leverage to  a 

co rru p t o ffic ia l negotiating w ith  m in ing  company. Countries w ith  a m inera l p roduct tha t is 

on ly  found  in  a few  places in  the w o rld  w ill have considerable bargaining pow er w ith  firm s 

tha t w ant to  develop the resource and can negotiate large benefits fo r the coun try (Rose- 

Ackerm an, 1999: p 122). In  Botswana, the p ro d u c tiv ity  o f its k im berlite  diam ond deposits 

enabled the governm ent to  negotiate a 50 percent share o f diam ond p ro fits  w ith  DeBeers in  

1975 (Acem oglu, Johnson and R obinson, 2003: p. 100). W h ile  m any may argue tha t fo r the 

scale o f hum an m inera l consum ption, the supply o f m ost m inerals is un lim ited , h igh qua lity 

lo w  cost m inera l deposits, as in  the case o f Botswana’s diam onds, are lim ited . A nd , un like  a 

m anufacturing firm  tha t can set up p roduction  v irtu a lly  anywhere (M arshall, 2001), m in ing  

companies w ill sometimes have to  contend w ith  unscrupulous authorities in  order to  

m ainta in m arket share. S im ilarly, unscrupulous m in ing  companies may be w illin g  to  engage 

in  co rru p tio n  in  order to  secure a m ineral deposit. W hichever side carries m ore o f the ethical 

burden o f a particu la r co rru p t transaction, the m inera l’s physical and geographical 

characteristics p rovide  ample opportun ities fo r corrup tion .

In  add ition , m in ing  tends to  require very large fo re ign  capita l investm ent. Large 

capita l investm ent com bined w ith  a large and po ten tia lly  lengthy regulatory burden on 

m in ing  companies makes a speedy progression over regulatory hurdles very valuable 

(M arshall, 2001). A  m in ing  com pany m ay w ant to  pay a bribe and begin p roduction  

im m ediate ly rather than a llow  in terest payments to  accrue w h ile  bureaucratic red tape delays 

p roduction .

V o la tile  m inera l prices o r changes in  the underlying supply and demand fo r the 

m inera l p roduction  o ften  leads to  vo la tile  resource revenues tha t weaken the governm ent’s 

a b ility  to  budget and weaken governm ent in s titu tio ns (Ross, 1999). A lso  large outflow s o f 

capita l associated w ith  m in ing  companies may make re la tive ly sm all co rru p tion  payments 

d iffic u lt to  detect by the public.

The R icardian rents generated fro m  m inera l p roduction  are a m ain reason fo r w h ich  

m inera l econom ies are considered as a d is tin c t group (G elb, 1988: p .32). M inerals tha t
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consistently generate h igh rents may be singled ou t as causing co rru p tion  through the 

opportun ities they p rovide  fo r rent-seeking behavior in  the society. Even w ith in  the same 

com m odity there are d iffe re n t ore bodies and processing techniques tha t determ ine the size 

o f the rents generated fro m  extraction. H igh  qua lity m inera l deposits m igh t like ly  foster a 

rent-seeking environm ent tha t w ou ld  lead to  co rrup tion . M inera l rents can fu rn ish  regimes, 

such as tha t o f the famed k lep tocra t M obu tu  Sese Seko o f Zaire (1965-1997), w ith  a 

concentrated source o f revenue.

W h ile  the ava ilab ility  o f rents generated from  m in ing  ac tiv ity  may induce co rrup tion  

fo r the reasons m entioned above, the lite ra ture  stresses the im portance o f in stitu tions and 

the in itia l levels o f co rru p tion  as key determ inants as to  w hether m in ing  rents w ill have 

positive  o r negative effects on co rrup tion . In  the book. O il W ind fa lls : Blessing o r Curse 

(1998), G elb stresses the developm ent outcom e o f m inera l p rodu ction  is largely determ ined 

by the po licy  choices o f the producer governm ent. The s tab ility  o f the governm ent and its 

a b ility  to  make clear decisions w ith  respect to  natural resource extraction and the use o f 

resources revenues w ill determ ine w hether o il rents, in  the case o f  G e lb ’s study, are absorbed 

to  p rom ote g row th  and developm ent. M any o f the lessons fro m  o il economies are 

applicable to  o ther m inera l econom ies scaled relative to  the level o f rents generated fro m  the 

particu la r m inera l industry. I f  a coun try o r governm ent has a m ore long  term  view  o r a 

low er d iscount rate, i t  m ay decided tha t the op tim a l extraction o f the coun try ’s resource 

should be slower than tha t o f a governm ent w ith  a h igh d iscount rate tha t wants to  get as 

m uch ou t o f the coun try ’s m ineral deposits as qu ick ly as possible. The poss ib ility  o f th is 

choice in  m inera l economies also opens up the poss ib ility  o f co rru p tion  in  the levels o f 

governm ent tha t have access to  m inera l rents.

In  a theoretica l m odel o f rent-seeking and resource boom s, Baland and Francois 

(2000) illustra te  tha t resource boom s w ill on ly increase levels o f rent-seeking when an 

econom y’s in itia l equ ilib rium  is p redom inantly rent-seeking and n o t entrepreneurial. 

E m p irica l test o f the theory fin d  tha t countries such as N igeria , Saudi A rabia, K u w a it and 

U n ited  A rab Em irates suffered fro m  lo w  g row th  rates fro m  1980-1993 subsequent to  the o il

9



boom  o f the late 1970’s, whereas Indonesia, Malaysia and N orw ay a ll grew at a m uch higher 

rate fro m  1980-1993, even though the ir p re -o il boom  grow th  rates were com parable to  those 

o f the lo w  perform ers.

In  an em pirica l study o f the incidence o f c iv il war in  A frica , C o llie r and H o e ffle r 

(2002) fin d  tha t m inera l dependence provides an accessible source o f financing  fo r rebel 

groups, leading to  p o litica l in s ta b ility  and con flic t. Increases in  the ra tio  o f prim ary 

com m odity exports such as o il, diam onds and metals to  G D P  increase the risk  o f v io le n t 

co n flic t. W hen the ra tio  o f  p rim ary com m odity exports to  G D P  surpasses 26 percent, the 

risk  o f c o n flic t begins to  decline, b u t C o llie r and H o e ffle r (2002) fin d  tha t few  countries fa ll 

in  th is range. Persistent in s tab ility  and uncerta in ty weaken in s titu tio n a l capacity and h igh 

levels o f co rru p tion  are just one signal o f overa ll in s titu tio n a l breakdown.

The ava ilab ility  o f m inera l rents can prom ote entrepreneurial ac tiv ity  and increase 

over a ll incom e in  the ideal scenario, p rom ote rent-seeking in  a less than ideal scenario and 

in  the very w o rst case where in s titu tio ns are very weak, rent-seeking can take the fo rm  o f 

armed c o n flic t w ith  devastating im pacts.
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S E C T IO N  3

M O D E L IN G  M IN IN G  A N D  C O R R U P T IO N

The fo llo w in g  section w ill p rovide  a theoretica l ju s tifica tio n  fo r the specification used 

in  the em pirica l p o rtio n  o f the paper. I t  w ill begin w ith  a theoretica l in d iv idua l co rrup tion  

decision then i t  w ill relate the ava ilab ility  o f rents to  rent-seeking and corrup tion . F ina lly, it  

w ill lo o k  closely at the m in ing  sector in  its  a b ility  to  generate rents w ith  respect to  exports.

3.1 In d iv id u a l C o rru p tio n  D ecision

Clearly there are many ways o f describ ing co rru p tion  and m any possible channels 

th rough  w h ich  m inera l resources may have a re la tionship to  co rrup tion . The m odeling o f 

co rru p tio n  in  the econom ic lite ra ture  reflects th is diversity. H ow ever, underlying m any o f 

the theoretica l characterizations o f co rru p tion  is a principa l-agent prob lem  (Banfie ld, 1975; 

T iro le , 1996). O the r theoretica l characterizations o f co rru p tion  include e ffic iency wage 

analysis (Ades and D i Telia, 1999), governm ent o ffic ia l as the m onopo lis t o f governm ent 

p rope rty  (Shleifer and V ishny, 1993) and a general equ ilib rium  op tim a l co n tro l prob lem  fo r 

co rru p tio n  and g row th  (Leite and W eidm ann, 1999; E llis  and Fender 2000).

Th is presentation o f an in d iv id u a l’s u tility  m axim iza tion uses the e ffic iency wage 

analysis in troduced in  Becker’s (1968) sem inal article  m odeling crim e and punishm ent. The 

sim ple m odel w ill show how  the decision to  engage in  a co rru p t transaction is determ ined by 

the ava ilab ility  o f m ineral rents, the p ro b a b ility  o f detection and the severity o f the penalty. 

O the r characteristics o f the m in ing  industry, particu la rly  the m arket structure o f certain 

m inerals, w ill be considered on ly in  how  they m igh t a ffect the in s titu tio n a l parameters. For 

example, it  may be tha t the m in ing  industry generates the k in d  o f networks described by 

C artier-Bresson (2001) tha t p ro tec t its  members fro m  punishm ent and engender co rru p tion  

in  the society at large, re flected by a lo w  p roba b ility  o f detection.
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The supply o f co rru p tion  paym ents w ill depend upon ind iv idua ls and firm s deciding 

to  o ffe r illega l payments to  o ther ind iv idua ls o r firm s, resu lting in  an outcom e tha t is m ore 

beneficia l than obeying the law. I f  a firm  supplies a co rru p tion  paym ent, the benefits from  

engaging in  co rru p tio n  should m axim ize p ro fits . The demand fo r co rru p tio n  w ill depend 

upon in d iv idua l u tility  m axim iza tion decisions. C o rrup tion  w ill occur when the co rrup t 

transaction provides a larger p a yo ff to  the in d iv idua l than the case o f no co rru p tion  given

the size o f a co rru p tion  paym ent and given the present value o f fu tu re  incom e, 2_j ÿ —

where w is the wage, S is the d iscount factor, /  is a discrete measure o f tim e and s is the 

expected num ber o f w o rk ing  years.

The expected value o f the co rru p tio n  wage, E{co) , w ill depend upon the legal wage, 

«/, the size o f the co rru p tio n  paym ent, b, the p roba b ility  o f detection, 1 >  T  > 0 , and the size 

o f the penalty, z {b ,. . . )  >  0 /  w h ich  is a fun c tio n  o f b and o ther variables, K .2

E(co) =  ( \ - X ) w + 6 + y -------   -A-z (i)

1 T h e  sign o f  dzj3b  is unknow n. T h e  penalty may n o t have a continuous relationship w ith  the size o f  the 

bribe. I t  m ay be increasing fo r £ o f  a certain size and decreasing in  others. F o r instance, very high level or very  
high b corrup tion  m ay get d iffe ren t treatm ent than lo w  level corruption.
2 I f  someone has a personal m o ra l cost associated w ith  corruption, then it  w ill be independent o f  the 
probability  o f  getting caught and w ill low er the value o f  the expected wage directly. In  this m odel, I  assume 
that the m ora l cost is zero but, w hen looking  at policies, you  may w an t to find  examples o f  societies that have 
succeeded in  instilling a m ora l aversion to corruption  in  people.
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A n  in d iv idua l w ill n o t engage in  co tm p t activities as long  as her curren t wage and the present 

value o f lo s t fu tu re  wages in  the case tha t she were caught exceed the expected value o f the 

bribe:

Increases in  the legal wage, legal enforcem ent e ffo rts  and the size o f the penalty as 

w e ll as a decrease in  the d iscount rate should help m ainta in the re la tionship in  E quation 3, 

where the in d iv id u a l chooses n o t to  engage in  co rrup tion . A n  increase in  the size o f the 

bribe  and a decrease in  the length o f tim e tha t the in d iv idua l expects to  earn wage w may 

change the sign o f in  E quation (3), m eaning that the ind ividua ls finds tha t co rrup tion  

m axim izes her u tility .

The characteristics o f the society in  w h ich  this in d iv idua l resides are em bodied in  the 

param eter X and the func tion  z (-). The existence o f co rru p tion  in  a society depends on 

various— and o ften  unquantifiab le— determ inants under the headings o f in s titu tio n a l qua lity 

and societal norm s. The param eter X  measures one aspect o f in s titu tio n a l quality, legal 

enforcem ent.4 The func tion  z(-) is m eant to  capture a ll o f the external costs incurred  by 

being caught in c lud ing  financia l costs, costs to  reputation.

3.2 M in in g  and C o rrup tio n

A nalyzing the re la tionship between m in ing  and co rru p tio n  using the in d iv idua l 

m odel, we m ust ask how  does m in ing  a ffect any o f the variables in  the ind iv idua l's

 ̂ W henever the penalty is greater than the bribe value times the net odds o f  escaping detection,

r i - ; n ,
Z  >    - O , the ind iv idual’s u tility w ill n o t be m axim ized  by engaging in  corruption.

\  X )
4 I t  could be said that a person could get caught but then n o t punished but in  this case I  m ean to say the 
chances that an ind ividual is caught and punished.
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co rru p tion  decision. The in d iv id u a l in  the previous section can be anyone in  the econom y 

tha t earns a wage: a pub lic  o ffic ia l o r a private sector employee.

I f  considering the wage, it  w ill depend upon w hether the in d iv idua l w orks in  the 

m in ing  sector. The size o f the paym ent, b, w ill depend on the ava ilab ility  o f rents to  

w hom ever is m aking the bribe ; m ore available rents increases the upper lim it on b. In  this 

case, i f  the m in ing  sector generates econom ic rents, then it  can induce co rru p tion  in  the 

society by increasing the opp o rtun ity  fo r h igh co rru p tion  payments.

W hether m in ing  affects Â, o r z(-) is a fundam ental question tha t may be m ore 

d iffic u lt to  answer; does the m inera l sector itse lf, irrespective o f its  a b ility  to  generate rents, 

is e ither co rru p t o r cause co rru p tion  to  be m ore acceptable in  society by low ering  the 

penalty, z, o r cause authorities to  be less v ig ilan t (or m ore perm issive) by reducing the 

chances o f getting caught, A, ? Though the questions regarding the re la tionship between the 

m in ing  sector and societal outcom es are best analyzed at the coun try level, the value o f a 

cross sectional em pirica l study tha t relates m inera l rents to  co rru p tion  is its  results can be 

used to  make re lative com parisons across countries and to  support o r re fu te other 

hypothesis at the regional o r nationa l levels.

The ava ilab ility  o f m inera l rents from  w h ich  co rru p tion  paym ents could be generated 

w ill depend on the m ineral endow m ent o f the country and the costs o f p roduction . The 

fo llo w in g  descrip tion o f a coun try ’s m inera l endowm ent h igh lights tw o  com ponents re la ting 

to  concentration o f a m inera l econom y tha t are n o t addressed in  the regression analysis due 

to  data lim ita tions  b u t can be easily assessed at the country level. There are n m ineral 

deposits where Qt is the to ta l am ount o f m inera l produced fro m  the zth deposit and m firm s. 

L o w  values o f n indicate h igh concentration o f the m inera l resource and lo w  values o f m 

ind icate h igh concentration o f ownership.
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F irm  /è’s m inera l revenues are equal to:

qki - Qi • p t where qki is the p ro p o rtio n  o f the to ta l m inera l p roduction  fro m  the /th
Z=1

deposit con tro lled  by firm  Æ and y?. is the m arket price o f a u n it the ith  deposit 

a n d l >  q ki > 0 fo r a ll k  and / and '%̂ t q ki — 1.
t=i

T o ta l m ineral exports are described as:

X M in era l ~ ' Qi ' P i W
k = \  i = l

m n

R  M inera l = 2  T l  < 1 * ' Ô ' ( /’, ~ C i )  (5)
A =1 z = l

^Mineral are econom ic rents generated by the m in ing  sector. The variable c. is the cost o f 

producing  the zth deposit.

L e t /? be an index o f co rru p tion  and /  an index o f in s titu tio n a l quality:

P = A m , i ) (6)

The variable A f is a measure o f m inera l dependence, e ither — Mineral — Mmerat o t —Mineral ,p ile
A" G/)P GDP

fu n c tio n  y  is assumed to  be linear. A  square term  on natural resources may be appropriate to

p ick  up any non linear re la tionsh ip  between natural resources and co rrup tion , as is done in

the c o n flic t—natural resource lite ra tu re  (Soysa and Neum ayer, 2003).
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S E C T IO N  4

E M P IR IC A L  S T U D Y  O F M IN E R A L  D E P E N D E N C E  A N D  C O R R U P T IO N

This section provides a b rie f overview  o f m inera l econom ies and m inera l and 

in s titu tio n a l data source. I t  then tests fo r an em pirica l re la tionsh ip  between m ineral 

dependence and co rru p tion  in  the entire data sample and in  various sub-samples o f countries 

in c lud ing  m inera l and nonm inera l econom ies and h igh and lo w  .

4.1 D escrip tion  o f the Data

The data set used in  the regression analysis contains 176 countries fo r w h ich  

governance indicators and m inera l dependence data are available. The W o rld  Bank 

classification o f a m inera l econom y is one fo r w h ich  m inerals com prise 10 percent o f G D P  

and 40 percent o f to ta l export revenues (Table 4.1). By th is classification there are 32 

countries tha t can be classified as m inera l econom ies, o f w h ich  22 exporters o f petro leum  or 

natura l gas.

Table 4.1 shows the export percent o f to ta l exports and expo rt percent o f G D P. 

A lso  included in  Table 4.1 are the m inera l economies tw o  p rim ary m inera l export 

com m odities and the ir H um an D evelopm ent Ind ica to r (H D I) rank. The U n ited  N ations 

(U N ) com piles an index o f econom ic developm ent based on per capita incom e, life  

expectancy at b irth  and education levels. The countries are then ranked, 1 being the highest 

level o f hum an developm ent. The U N  classifies the top  55 countries as having “ H igh  

H um an D evelopm ent.”  O f the sample o f 176 countries, 30 percent have “ H igh  Hum an 

D evelopm ent”  whereas o f the m inera l econom y sub-sample, on ly 20 percent fa ll in  the top  

55 countries. Sub-Saharan A frica n  countries, on the other hand, are over-represented w ith  

47 percent o f the m inera l econom y sub-sample com pared to  27 percent o f the entire sample.
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Though m ost o f the m inera l econom ies listed in  Table 4.1 export many m ineral 

com m odities, the prim ary source o f export revenues come fro m  a lim ite d  num ber o f m inera l 

com m odities includ ing : petro leum , natural gas, diam onds, bauxite, copper, go ld and iro n  ore. 

M inera l fuels, such as petro leum  and natura l gas, and diam onds are considered separately 

fro m  o ther m inerals in  the regression analysis due to  the ir unique ab ility  to  generate h igh 

econom ic rents. W ith  the exception o f a lluv ia l diam onds, a ll o ther m ineral products are 

capita l in tensive and fo r those m ineral economies tha t are Least Developed Countries 

(L D C ’s), m inera l p roduction  generally requires a s ign ifican t degree o f fore ign involvem ent.

The regression analysis uses 2002 data fo r several measures o f m ineral dependence 

inc lud ing : m inera l exports as a share o f G D P  and m inera l exports as a percentage o f to ta l 

exports. M inera l rents are n o t considered exp lic itly , b u t fue l products and diam onds are 

treated as separated variables in  order to  capture the e ffect o f m inera l rents on corrup tion . 

M inera l export data are com piled fro m  the U n ited  N ations Conference on Trade and 

D evelopm ent (U N C T A D ) C om m odity H andbook. The “ Fuels”  data include petro leum  and 

petro leum  products as w e ll as a ll other m ineral fuels classified under the Standard 

In te rna tiona l Trade C lassification (SITC) code 3, such as natura l gas, coal and electric 

current. D iam onds are n o t included in  the m ineral data set, b u t are m on ito red  separately by 

U N C T A D . D iam ond data are fo r diam onds, w orked o r unw orked b u t n o t m ounted o r set 

(S ITC  7102). O the r m inerals o r “ O res”  include crude m inerals (excluding coal, petro leum  

and precious stones), m eta llife rous ores and m etal scrap, and iro n  and steel (SITC codes 27 

+  28 +  68).
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Table 4.1. Mineral Economies

C o u n t r y C o d e

H D I

R a n k

M i n e r a l  

P e r c e n t  o f  

E x p o r t s

M i n e r a l  

P e r c e n t  o f  

G D P

T o p  T w o  M i n e r a l  E x p o r t  C o m m o d i t i e s  ( E x p o r t  V a l u e )

N a t u r a l

P e t r o l e u m  g a s  D i a m o n d s B a u x i t e  C o p p e r  G o l d  I r o n  o r e

Angola AGO 1 6 4 9 8 . 5 8 1 . 4 A  ♦

Nigeria NGA 1 5 2 9 5 . 7 4 5 . 9 A  ' I

Q atar QAT 4 4 9 2 . 5 6 3 . 4 A  ' I

Azerbaijan AZE 8 9 9 2 . 3 3 8 . 8 A  " 1

Saudi Arabia SAU 7 3 9 0 . 2 3 7 . 9 A  ^

U nited Arab Em irates ARE 4 8 9 0 . 0 7 4 . 9 A  ^

Libya LBY 6 1 8 8 . 8 3 2 . 0 A  ^

V enezuela YEN 6 9 8 7 . 0 2 0 . 0 A  ^

Bahrain BHR 3 7 8 6 .5 7 0 .1 A  ^

Iran IRN 1 0 6 8 5 . 9 2 4 . 0 A  ^

Congo COG 1 4 0 8 4 .1 7 0 . 6 A

O m an OMN 7 9 8 1 . 3 3 8 .5 A ❖

Botswana BWA 1 2 5 7 9 . 4 4 0 .5 ♦ :

Sudan SDN 1 3 8 7 9 .1 1 0 .3 A ▲

Sierra Leone SLE 1 7 5 7 7 .1 1 3 .1 ♦

G abon GAB 1 1 8 7 7 . 0 4 6 . 2 A

K azakhstan KAZ 7 6 7 5 . 4 3 4 .7 A  ' ’ I

N orw ay NOR 1 6 7 . 6 3 1 . 8 A :

Zam bia ZMB 1 6 3 6 6 . 6 1 8 . 0 ❖

Mali ML1 1 7 2 6 5 . 0 2 0 . 2 D

M ozam bique MOZ 1 7 0 6 4 . 4 1 4 . 2

Russian Federation RUS 6 3 6 2 .7 2 3 . 2 A  ' I

Cam bodia KHM 1 3 0 5 7 .3 3 0 . 4 ▲

Algeria DZA 1 0 7 5 7 . 2 2 1 . 2 A  ^

C ongo (DR) ZAR 1 6 7 5 5 . 7 1 0 . 0 ❖

G uinea GIN 1 5 7 5 5 . 0 1 5 . 4 e  A

E quatorial G uinea GNQ 1 1 6 5 3 . 2 8 5 . 0 A

Trinidad and Tobago TTO 5 4 5 2 . 0 2 8 . 6 A  ^

Chile CHL 4 3 4 2 . 2 1 4 . 8 :

N am ibia NAM 1 2 4 4 1 . 2 2 2 . 2 ♦ ❖

E cuador ECU 9 7 4 1 .1 1 2 .7 A

M ongolia MNG 1 1 7 4 0 . 5 2 5 . 9 A

Sources: U N C TA D  Com m odity Y earbook 1995-2000 and H andbook  o f  Statistics, U N C TA D  H andbook  o f  Statistics O n-Line, CIA W orld 
Factbook and U nited N ations H um an D evelopm ent Report.

There are several indices o f co rru p tio n  available tha t a ttem pt to  measure some 

aspects o f co rru p tion  fo r purposes o f risk  assessment and research. M auro (1995) uses the 

nine o f Business In te rna tiona ls  indices on 56 country risk  factors to  assess the re la tionship 

between co rrup tion , in s titu tio n a l qua lity and grow th. Transparency In te rna tiona l’s 

C o rrup tio n  Perception Index (C P I), The In te rna tiona l C ountry R isk G uide’s (IC R G ) 

C o rrup tio n  in  G overnm ent and W o rld  Bank’s C o n tro l o f C o rrup tio n  are o ther co rrup tion  

ind ica tors tha t have been developed and are used in  business and research. The d iffe ren t
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series’ tend to  be consistent in  term s o f ranking the least co rru p t countries, b u t the 

d ifference in  ranking diverges fo r the countries w ith  h igher levels o f co rrup tion . F in land is 

the top  ranked coun try in  bo th  the C P I and the W o rld  Bank’s C o n tro l o f C o rrup tio n  

(Kaufm ann, Kraay, M astruzzi, 2004) indicators. Countries such as the U n ited  K ingdom , 

Sweden and the U n ited  States fa ll w ith in  one percentage p o in t in  a percentile ranking o f the 

countries in  e ither index. Low er ranked countries can have re lative positions tha t are vastly 

d iffe ren t: E th iop ia  falls in  the 27th percentile in  the C P I measure o f co rru p tion  and in  the 

46th percentile  in  the C o n tro l o f C o rrup tio n  ind ica to r o f  co rrup tion .

The fo llo w in g  regression analysis uses the C o n tro l o f C o rrup tio n  ind ica to r fro m  the 

G overnance Ind ica tors series com piled by the W o rld  Bank. U sing data fro m  25 sources 

fro m  18 organizations inc lud ing  in te rna tiona l organizations, risk-ra ting  agencies and th in k  

tanks, Kaufm ann, Kraay and M astruzzi (2004) create a set o f six ind ica tors fo r 199 countries 

tha t assess re la tive in s titu tio n a l quality. The ind ica tors conta in 250 in d iv idua l measures fro m  

three broad areas: the process by w h ich  governm ent is selected; the effectiveness o f 

governm ent in  designing and im p lem enting  policies; and the respect o f the citizens fo r the 

state and govern ing ins titu tions. The in s titu tio n a l ind ica tors include V o ice and 

A ccoun tab ility , P o litica l S tab ility, G overnm ent E ffectiveness, Regulatory Q uality, Rule o f 

Law  and C o n tro l o f C o rrup tion .

•  ctV o ice  and A cco un tab ility ”  includes ind ica tors m easuring characteristics o f the p o litica l 

process, c iv il liberties and p o litica l rights. These ind ica tors measure c itizen partic ipa tion  

and the independence o f the m edia given its ro le  in  p rov id ing  citizens a to o l fo r ho ld ing  

the ir leaders accountable.

•  “ P o litica l S tab ility  and Absence o f V io lence”  com prises ind ica tors tha t assess the 

like lih o o d  tha t the governm ent w ill be overth row n o r destabilized by v io le n t o r 

unconstitu tiona l means.

•  “ G overnm ent E ffectiveness”  encompasses the qua lity o f pub lic  service p rovis ion , the 

qua lity o f  the bureaucracy, the com petence o f c iv il servants, the independence o f the
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c iv il service fro m  p o litica l pressures and the cred ib ility  o f the governm ent’s com m itm ent 

to  policies.

•  “ Regulatory Q ua lity”  assesses the qua lity o f policies re la ting m arket transactions, 

in te rna tiona l trade and business developm ent.

•  “ Rule o f  Law ”  includes ind ica tors m easuring citizens’ confidence in  and com pliance w ith  

societal rules. C rim e, jud ic ia ry qua lity and contract enforceab ility  are included in  th is 

measure.

•  “ C o n tro l o f C o rrup tio n ”  measures co rru p tion  perceptions o f the use o f pub lic  pow er fo r 

priva te  gains. The index includes d iffe re n t characterizations o f co rru p tio n  in c lud ing  elite 

o r h igh-leve l co rru p tion  and the frequency o f payments required to  speed up o r enable 

access to  governm ent services.

The ind ica to r values range fro m  —2.5 to  2.5 w ith  estim ated errors. Low er num bers 

are associated w ith  low er levels o f  in s titu tio n a l quality. F o r the fo llo w in g  regression analysis, 

the ind ica tors have been rescaled fro m  0 to  10 to  keep a ll data positive. There is a clear 

positive  re la tionship between C o n tro l o f  C o rrup tion  and Rule o f Law  and C o n tro l o f 

C o rru p tio n  and P o litica l S tab ility  (Figure 4.1).
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Figure 4.1. C o n tro l o f C o rrup tion , Rule o f Law  and P o litica l S tab ility  Indices

20



Table 4.2 illustrâtes the h igh corre lations between the in s titu tio n a l qua lity indicators. 

Id e n tify in g  strength o r weakness in  one in s titu tio n a l facto r, such as ru le o f law  o r p o litica l 

s tab ility  w ill p rovide  a 60 to  90 percent ind ica tion  o f the level o f co rrup tion .

Table 4.2. C orre la tion  M a trix  fo r In s titu tio n a l Ind ica tors

R L G E R Q V A PS
C o n tro l o f C o rrup tion 0.956 0.948 0.894 0.764 0.746
Rule o f Law  (RL) 0.957 0.928 0.817 0.801
G overnm ent Effectiveness (G E) 0.931 0.776 0.757
Regulatory Q ua lity  (RQ) 0.852 0.738
V o ice and A ccoun tab ility  (V A ) 0.701
P o litica l S tab ility  (PS) 1
1. Pearson C orrelations
2. C orre lations sign ifican t at the 1% significance level (2-tailed).
3. N = 176

In  the ir study on natural resources, co rru p tion  and grow th , Le ite  and W eidm ann’s 

(1999) use Rule o f Law  and P o litica l S tab ility  as in s titu tio n a l co n tro l indicators. They also 

include a “ Trade Openness”  variable tha t can also be considered an in s titu tio n a l variable as it  

measures the re lative trade restrictiveness between countries. The regression presented in  

th is paper does n o t include the in s titu tio n a l indicators as co n tro l variables because it  w ou ld  

be d iffic u lt, especially given the ir h igh corre lations, tha t each ind ica to r is independendy 

determ ined. The Rule o f Law  and C o n tro l o f C o rrup tion  ind ica tors are correlated 96 

percent; though each ind ica to r is com prised o f independent sub-measures, b o th  Rule o f Law  

and C o n tro l o f C o rrup tio n  are ind icators re la ting to  the th ird  broad category o f citizens' 

respect fo r in s titu tions. I f  m inera l dependence does in  fact in fluence levels o f co rrup tion , 

then it  is like ly  tha t it  w ill also a ffect the coun try ’s capacity to  enforce the law. G overnm ent 

E ffectiveness and Regulatory Q ua lity  ind ica tors are also h igh ly  correlated w ith  con tro l o f 

co rrup tion . M inera l dependence has been shown in  the lite ra tu re  to  increase p o litica l
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in s tab ility  (C o llie r and H o e ffle r, 2002) and to  reduce accountability in  the Rentier-State 

fram ew ork where tax revenues are dw arfed by m ineral rents and the governm ent is less 

accountable to  the people (D ijo h n , 2002). N e ithe r the P o litica l S tab ility  n o t the V o ice and 

A cco un tab ility  ind ica to r can be considered s tric tiy  exogenous.

4.2 Regression Analysis

G iven the d iffic u ltly  o f id e n tify in g  a tru ly  independent in s titu tio n a l facto r, i t  may be 

desirable to  consider the econom ic developm ent as a co n tro l variable. Resource p roduction  

today w ill a ffect the current level o f  econom ic ou tpu t to  an extent, b u t the starting p o in t in  

any given tim e period fro m  w h ich  an econom y can grow  o r decline, has already been 

determ ined by past perform ance. C urren t levels o f econom ic developm ent, as measured by 

per capita G D P  are used in  the regression analysis to  test w hether co rru p tion  can be 

explained by natura l resource dependence beyond levels o f developm ent.

The statistical re la tionship between the m in ing  indices in troduced  in  Section 3 and 

the C o n tro l o f C o rrup tio n  in d ica to r can be tested w ith  the linear regression:

p i - o t 0 +  a xF i +  a 2Oi +  a 3D i +  a A In  G D P  P e r C ap ita t +  si (7)

where subscrip t i  is fo r coun try i, (3i is the C o n tro l o f C o rrup tio n  value, F i is a measure o f 

m inera l dependence fo r petro leum  and other m inera l fuels, ti^ is  a measure o f m ineral 

dependence fo r non fue l m inerals (excluding diam onds), and is a measure o f diam ond 

dependence. The log  o f per capita G D P  contro ls fo r the level o f developm ent under the 

assum ption tha t co rru p tion  is concave in  per capita incom e; an increase in  per capita incom e 

at a lo w  level o f per capita incom e w ill have a greater im pact on co rru p tion  co n tro l 

im provem ents than w ill an increase o f the same size at a h igher level o f per capita incom e.

U pon inspection, there is no clear re la tionship between m ineral dependence and 

co rru p tion  (Figure 4.2).
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Table 4.3. Regression Output, Control of Corruption1’2,3,4’5

E x p la n a to ry  V a r ia b le s 1 2 3 4 5
Per C apita  G D P 1.452 * * *  

(0.079)
1.411 * * *

(0.082)
1.487 * * *  

(0.078)

1.458 * * *  
(0.079)

1.509 * * *  

(0.078)

M in e ra l E x p o r t R atio  to  G D P

F ue l E x p o r t  R a tio  to  G D P

N o n  fue l M in e ra l E x p o r t  R a tio  to  G D P

D ia m o n d  E x p o r t R a tio  to  G D P

-0.835 * *  

(0.327)
-1.575 * * *  

(0.634) 
5.227 * *  

(2.260) 
0.948 

(2.625)

M in e ra l Percentage o f  T o ta l E x p o rts

Fue l Percentage o f  T o ta l E xp o rts

N o n  fue l M in e ra l Percentage o f  T o ta l E x p o rts

D ia m o n d  Percentage o f  T o ta l E x p o rts

-0.891 * 
(0.596)

-1.292 * * *  

(0.343) 
1.361 * *  

(0.672) 

0.305 
(0.979)

C onstan t -7.317 * * *  

(0.675)

-6.833 * * *  

(0.709)
-7.618 * * *  

(0.668)

-7.296 * * *  
(0.672)

-7.726 * * *  
(0.676)

A d ju s te d  R2 0.664 0.685 0.685 0.668 0.698

1. W h ite  H e te roskedas tic ity -C ons is ten t Standard E rro rs  &  C ovariance
2. C o e ffic ie n t s ig n ifica n t at the 1% , 5%  and 10%  sign ificance levels are ind ica ted  by  * * * ,  * *  and *.

3. S tandard e rro r in  parenthesis
4. R em oved  o u tlie r  E q u a to ria l G u inea  fo r  all regressions. W h e n  E q u a to ria l G u inea  was in c luded  in  Regression 7, the 

c o e ffic ie n t o n  the m ine ra l dependence variab le was -1.815 and w ith  a standard e rro r o f  0.552.

5. W h e n  B otsw ana is rem oved , coe ffic ien ts  on  D ia m o n d  E x p o r t  measures are negative b u t s till in s ign ifican t.

Regressions 1-5 in  Table 4.3 test the re la tionship between co rru p tion  and tw o  

measures o f m inera l dependence co n tro llin g  fo r levels o f econom ic developm ent: the ra tio  

o f m inera l exports to  G D P  and m inera l exports as a share o f to ta l exports. The diam ond 

variab le in  each category o f m inera l dependence is included separately because diam onds are 

m on ito red  separately and generate consistently h igh rents com pared to  o ther non fue l 

m inerals. Regression 1 establishes the positive  re la tionship between econom ic developm ent
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and the co n tro l o f co rrup tion . A n  increase in  the log o f per capita G D P  by one w ill increase 

the C o n tro l o f C o rrup tio n  ind ica to r by 1.5 points. F rom  the corre la tion coeffic ien t, 

econom ic developm ent explains 66 percent o f the C on tro l o f C o rrup tio n  ind ica tor.

Regressions 2 and 4 show sign ificant, a lbeit small, negative coeffic ients on aggregate 

m inera l dependence.5 A  ten percent increase in  aggregate m inera l dependence w ill result in  

an approxim ately a one percent decline in  the C on tro l o f C o rrup tio n  ind ica tor. M inera l 

dependence can explain 2 to  3 percent o f the C o n tro l o f C o rrup tio n  index when co n tro lling  

fo r econom ic developm ent.

Separating the m inera l data in to  fuels, non fue l m inerals (excluding diamonds) and 

diam onds in  Regressions 3 and 5, the coe ffic ien t on fue l exports is negative and s ign ifican t at 

the one percent confidence level. A  10 percent increase in  fue l exports results in  a decline in  

the C o n tro l o f C o rrup tio n  ind ica to r o f over one percent. The coefficients on bo th  

measures o f non fue l m inera l dependence (excluding diam onds) are s ign ificant and positive. 

Since countries tend to  be 2 to  3 tim es m ore dependent on fuels than on non fue l m inerals,6 

the aggregate coe ffic ien t remains negative even w ith  a positive  coe ffic ien t on non fue l 

m ineral.

The coeffic ients on the diam ond variable are n o t s ign ifican tly  d iffe re n t fro m  zero. 

W hen the unusually strong perform er, Botswana, is rem oved, coeffic ients on diam ond 

expo rt measures are negative b u t s till insign ifican t.

T o  test w hether h igh levels o f m inera l dependence o r developm ent in fluence the sign 

o r m agnitude o f the coeffic ients on the overa ll sample, the regression were run  on fo u r sub­

samples o f the o rig ina l data set (Tables 4.4 and 4.5): m inera l econom ies (as defined in  

Section 4.1); nonm inera l econom ies; h igh hum an developm ent econom ies (as defined in  

Section 4.1); and m iddle and lo w  hum an developm ent economies.

5 When institutional control variables are included, coefficients on mineral dependence are not significant.
6 Average dependence ratio is the average fuel dependence o f  the 176-country sample divided by the average 
nonfuel mineral (excluding diamond) dependence o f  the same sample.
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Table 4.4. Control of Corruption: Mineral Economies and Nonmineral Economies1,2’3

Explanatory Variables__________________________ Mineral Econom ies___________________ Nonmineral Econom ies
P e r  C a p i t a  G D P 1 . 0 7  * * *  

( 0 . 2 3 7 )

1 . 2 0 9  * * *  

0 . 2 5 2

1 . 3 9 2  * * *  

0 . 2 3 9

1 . 4 9 1  * * *  

0 . 0 8 5

1 . 5 0 7  * * *  

0 . 0 8 7

1 . 5 0 7  * * *  

0 . 0 8 8

M i n e r a l  E x p o r t  R a t i o  t o  G D P  

F u e l  E x p o r t  R a t i o  t o  G D P  

N o n f u e l  M i n e r a l  E x p o r t  R a t i o  t o  G D P  

D i a m o n d  E x p o r t  R a t i o  t o  G D P

- 1 . 7 8 1  *  

1 . 2 3 4

- 1 . 4 2 2  *  

1 . 1 2 6  

8 . 2 7 5  * *  

3 . 8 9 2  

2 . 5 7 1  

3 . 4 9 9

-2.472
2 . 8 8 5

- 5 . 1 9 4

3 . 6 4

3 . 0 4 3

5 . 4 6 3

0 . 0 4 5

1 2 . 2 5 3

C o n s t a n t - 4 . 5 8  * *  

( 1 . 9 9 1 )

- 5 . 1 1 3  * *  

( 1 . 9 9 0 )

- 7 . 3 5 3  * * *  

1 . 9 8 6

- 7 . 5 8 3  * * *  

0 . 7 3

- 7 . 6 5 6  * * *  

0 . 7 3 6

- 7 . 6 8 4  * * *  

0 . 7 4 3

A d j u s t e d  R 2 0 . 4 0 4 0 . 4 4 4 0 . 5 7 6 0 . 6 8 6 0 . 6 8 8 0 . 6 9 2

1 .  W h i t e  H e t e r o s k e d a s t i c i t y - C o n s i s t e n t  S t a n d a r d  E r r o r s  &  C o v a r i a n c e

2 .  C o e f f i c i e n t  s i g n i f i c a n t  a t  t h e  1 % ,  5 %  a n d  1 0 %  s i g n i f i c a n c e  l e v e l s  a r e  i n d i c a t e d  b y  * * * ,  * *  a n d  * .

3 .  S t a n d a r d  e r r o r  i n  p a r e n t h e s i s

The “ M inera l Econom ies”  regressions in  Table 4.4 show the coeffic ients on the 

regressors have the same signs and are s im ila r in  m agnitude to  the regressions on the entire 

sample. Regressions 2 and 3. The corre lations are about 20 percent low er than those o f the 

entire sample, re flec ting  the increased va ria b ility  between the “ M inera l Econom ies”  data 

points. The coeffic ients on m inera l dependence fo r “ N onm inera l Econom ies”  are n o t 

s ign ifican tly  d iffe re n t fro m  zero.
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Table 4.5. Control o f Corruption: High HDI and Low H DI1’2’3

Explanatory Variables______________________________Top 55 H D I__________________________ Bottom 121 H D I
P e r  C a p i t a  G D P 2 . 1 7 4  * * *  

0 . 2 2 5

2 . 1 7 8  * * *  

0 . 2 2 7

2 . 1 6 2  * * *  

0 . 2 2 5

0 . 6 4 5  * * *  

0 . 1 1 8

0 . 7 0 9  * * *  

0 . 1 1 5

0 . 7 4 2  * * *  

0 . 1 1 5

M i n e r a l  E x p o r t  R a t i o  t o  G D P  

F u e l  E x p o r t  R a t i o  t o  G D P  

N o n f u e l  M i n e r a l  E x p o r t  R a t i o  t o  G D P  

D i a m o n d  E x p o r t  R a t i o  t o  G D P

- 0 . 4

0 . 9 1

- 1 . 0 3 4  

0 . 9 6 6  

8 . 1 1 5  *  

4 . 7 7 4  

0 . 8 2 8  

6 4 . 9 8 1

- 1 . 8 3 6  * * *  

0 . 5 5 2

- 2 . 4 2 2  * * *  

0 . 5 7 2  

1 . 2 1 5  

2 . 1 8 2  

3 . 4 2  

2 . 2 4 8

C o n s t a n t - 1 3 . 9 4 4  * * *  

2 . 1 8 4

- 1 3 . 9 5 6  * * *  

2 . 2

- 1 3 . 9 1 3  * * *  

2 . 1 7 9

- 1 . 1 3 6

0 . 9 3 8

- 1 . 4 8 4  *  

0 . 9 0 6

- 1 . 8  * *  

0 . 9 1 9

A d j u s t e d  R 2 0 . 6 3 4 0 . 6 3 5 0 . 6 5 8 0 . 2 0 4 0 . 2 7 4 0 . 3 2 7

1 .  W h i t e  H e t e r o s k e d a s t i c i t y - C o n s i s t e n t  S t a n d a r d  E r r o r s  &  C o v a r i a n c e

2 .  C o e f f i c i e n t  s i g n i f i c a n t  a t  t h e  1 % ,  5 %  a n d  1 0 %  s i g n i f i c a n c e  l e v e l s  a r e  i n d i c a t e d  b y  * * * ,  * *  a n d  * .

3 .  S t a n d a r d  e r r o r  i n  p a r e n t h e s i s

F or the 55 countries w ith  the highest H D I rank in  Table 4.5, the log  o f per capita 

G D P  is the only s ign ifican t determ inant o f the C o n tro l o f C o rrup tio n  score. A n  increase in  

the log  o f per capita G D P  by one w ill increase the C o n tro l o f C o rrup tio n  ind ica to r by 2.2 

points. N o n fu e l m inera l dependence is s ign ifican t at the 10 percent level o f  significance and 

as in  the overa ll sample, about 60 percent o f  the C o n tro l o f C o rrup tio n  score is explained by 

the log  o f per capita G D P . F o r the less developed countries, the coeffic ients on bo th  G D P  

and fue l dependence are sign ificant. The coe ffic ien t on fue l dependence is negative and 

sign ifican t at the 1 percent significance level w ith  a m agnitude approxim ate ly tw ice tha t o f 

the coe ffic ien t on fue l dependence fo r the entire sample. H ow ever, the corre la tion is only 

about 30 percent. The coeffic ients on non fue l m ineral dependence and diam onds do n o t 

d iffe r s ign ifican tly  fro m  zero.
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S E C T IO N  5

D IS C U S S IO N

In  the aggregate, m inera l dependence can explain 2 to  3 percent o f the C o n tro l o f 

C o rrup tio n  index when co n tro llin g  fo r econom ic developm ent. A lth ough  the negative 

im pact o f m inera l dependence on co rru p tion  appears small, when considered in  the context 

o f  econom ic grow th , past and present, the re la tionship between m ineral dependence and the 

co n tro l o f co rru p tio n  over tim e may be understated by these results. I f  co rru p tion  has a 

negative im pact on econom ic g row th  and i f  low er levels o f econom ic developm ent are 

associated w ith  h igher levels o f co rru p tion , then i f  i t  is found  tha t cu rren t m ineral 

dependence increases co rrup tion , i t  can be in fe rred  tha t past m ineral dependence lowered 

g row th  th rough co rrup tion , resulting in  low er levels o f developm ent and higher levels o f 

co rru p tion  in  the present.

W hen disaggregated by m ineral com m odity groups and sp lit in  to  sub-samples, the 

results indicate o ther relationships between m inera l dependence and co rru p tion  beyond the 

sim ple fin d in g  tha t m inera l dependence is linked  to  h igher levels o f co rrup tion . M inera l 

econom ies vary w ide ly in  term s o f levels o f co rru p tion  and in s titu tio n a l quality. N orw ay and 

E quatoria l G uinea are at the tw o  ends o f the spectrum . B u t w hat the results do seem to  

indicate is tha t fo r less developed countries, the rents generated from  the p roduction  and 

sale o f m inera l fuels lead to  h igher levels o f co rrup tion . In  the o ther m ineral industries, the 

e ffect m inera l dependence on co rru p tion  is n o t sign ifican t across countries. In  the m ost 

developed countries, non fue l m in ing  appears to  have a positive  im pact on co rru p tion  

con tro l, expla in ing the positive  coeffic ients on the “ O res”  term  in  Regressions 3 and 5. 

Perhaps the increased pub lic  scrutiny o f the m in ing  industry has had sp illover e ffect in to  the 

rest o f the econom y. M ore like ly, the positive  coe ffic ien t on non fue l m inerals in  the “ H igh  

H um an D evelopm ent”  group may dem onstrate tha t on ly those countries w ith  solid
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in s titu tio ns  and lo w  levels o f co rru p tion  have been able to  achieve the highest levels o f 

developm ent by e ffective ly using the ir m inera l resources.

The regressions in  Section 4 describe the re la tionship between aggregate m ineral 

dependence and co rru p tion  b u t do n o t lo o k  at the concentration o f m inera l resources in  

each coun try o r the concentration o f ow nership o f the m inera l resources. The geologic 

d is trib u tio n  and the m arket structure o f the com m odity w ou ld  need to  be considered in  

order to  evaluate any lin k  between m inera l concentration and corrup tion .

A n  inherent drawback o f using any social indicators in  a regression analysis is tha t it  

provides a linear measurement o f issues tha t are usually m ultid im ensional. As co rrup tion  

m anifests its e lf in  m any d iffe re n t ways, how  a particu lar co rru p tion  index weighs each aspect 

o f co rru p tion  w ill determ ine a coun try ’s re lative ranking, w h ich  may d iffe r between indicies.7 

C o rrup tio n  indices do n o t d istinguish between centralized and decentralized co rru p tion  nor 

do they provide  a good measurement o f any underlying structura l dim ensions tha t may have 

an im pact on fu tu re  levels o f co rrup tion . In  fact, a country where co rru p tion  payments are 

h igh may be less co rru p t than one w ith  a low er level o f to ta l payments b u t where co rrup tion  

is so pervasive tha t is halts a ll econom ic activ ity.

7 See Appendix.
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S E C T IO N  6

C O N C LU S IO N S  A N D  F U R T H E R  R E SE AR C H

W hile  m inera l dependence alone may provide  incentives fo r co rru p t practices on the 

pa rt o f businesses and pub lic  o ffic ia ls , i t  is im po rtan t to  rem em ber tha t the "m ine ra l 

industry”  is n o t m ono lith ic . The o il industry deservedly gets special consideration by 

scholars and p o licy  makers. In  anecdotal, theoretical and em pirica l studies, countries w ith  o il 

o r o ther m inera l fue l products are g row th  failures unless they begin w ith  strong in s titu tio n a l 

foundations. C ountries w ith  non fue l m inera l industries— w h ich  receive little  h igh p ro file  

a tten tion— are o ften  considered in  the same term s as the o il p roducing  nations as breeding 

grounds fo r co rrup tion . H ow ever, th is characterization may n o t re flec t reality. The m in ing  

o f ores fo r the p rodu ction  o f m ost metals is a very h igh cost, risky business tha t doesn’t 

generate long -run  rents the way petro leum  p roduction  does. Even w ith  the increased 

bargaining pow er o f dom estic o ffic ia l given the constraints im posed on m in ing  companies 

by the size and loca tion  o f deposits, non fue l m in ing  companies sim ply do n o t have the 

resources to  b ribe  o ffic ia ls  on the same scale as petro leum  producing  companies.

A n o th e r im p o rta n t conclusion fro m  the analysis is the e ffect o f m ineral dependence 

on co rru p tion  levels cannot be generalized across countries. I t  should be expected tha t the 

m in ing  industry w ill behave just as any o ther industry in  countries w ith  h igh levels o f hum an 

and econom ic developm ent and any w in d fa ll gains o r rents w ill tend to  be u tilized  in  a 

law fu l, unco rrup t m anner. In  the countries o f concern, m inera l rents are m ore like ly  to  be 

squandered due to  a host o f in s titu tio n a l pathologies.

Even w ith  the em pirica l results lin k in g  co rru p tion  to  m in ing , co rru p tion  is a chronic 

prob lem  tha t cannot be a ttribu ted  to  a single facto r in  a single tim e period. I f  N igeria  were 

to  run  ou t o f o il tom o rrow , it  is like ly  tha t levels o f  co rru p tion  w ou ld  rem ain the same 

re lative to  the low er available rents. As long  as a coun try ’s in s titu tio ns  are poo r, h igh levels 

o f co rru p tion  should be expected. Policies tha t encourage d ive rs ifica tion  and com petition
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w ill like ly  have positive  effects on co rru p tio n  reduction b u t may be d iffic u lt to  im plem ent in  

states, particu la rly  petro leum  exporting  states, where the governm ent's in terest is to  neither 

d ive rs ify  n o r open up to  com petition.

A lth ough  nationa l governm ents w ill u ltim ate ly have the responsib ility  o f reducing 

co rru p tio n  in  the ir ow n countries, the onus o f reducing co rru p tion  should be shared w ith  

those countries w ith  stronger in s titu tio ns  o r a “ com parative advantage" w ith  respect to  

in s titu tio n a l quality. T hrough  the late 1990s, Austra lia, A ustria , Belgium , France, Germ any, 

Luxem bourg, N etherlands, Portugal, N ew  Zealand and Sw itzerland a ll had provisions in  

th e ir tax codes tha t made bribes to  fore ign pub lic  o ffic ia ls  tax deductib le, like  any o ther 

business expense (M illie t-E in b in d e r, 2000).8 Recent in itia tives in  the O E C D  countries to  

elim inate b ribe ry have been w e ll received b u t rem ain d iffic u lt to  enforce.

In  fu tu re  studies, the re la tionsh ip  between co rru p tion  and m inera l rents and resource 

rents in  general could be tested exp lic itly  using the m inera l ren t data fro m  the W o rld  Bank’s 

A d justed N e t Savings data set. The A d justed N e t Savings exercise attem pts to  p rovide  a 

sustainability ind ica to r tha t includes hum an capital investm ents, p o llu tio n  and natura l 

resource depletion. Included are calculations o f energy, m ineral and forestry rents fo r a 

sample o f 148 countries. I f  rents in  general are found  to  foster co rru p tion , then po licy  

makers w ill know  to  focus on any h igh ren t m inera l operation, irrespective o f the 

com m odity.

G iven the m inera l industry ’s w ide reaching effects on in s titu tio ns, fu rth e r research 

should focus on qua lita tive assessments o f the m inera l industry in  some o f the less 

researched countries fro m  w h ich  industry and country specific po licy  can be designed.

P o licy makers should continue to  pursue program s tha t address b o th  the supply and 

dem and o f co rru p tion  in  m inera l econom ies. Supply contro ls w ou ld  e ither reduce o r 

red istribu te  the m in ing  rents through d ive rs ifica tion  in itia tives o r prom ote increased 

com petition  in  the m in ing  sector. The demand fo r co rru p tion  is m ore d iffic u lt to  target

8 By 2003, the 1999 O EC D  Convention on Combating Bribery o f  Foreign Public Officials in International 
Business Transactions was ratified by all 30 O EC D  member-countries and four non-members [OECD Policy 
Brief, 2003].
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w ith  po licy  measures because i t  involves a sh ift in  the cu lture o f the society. H ow ever, 

encouraging steps are being taken by the in te rna tiona l com m unity to  im plem ent rigorous 

in s titu tio n a l reform s tha t create disincentives fo r ind ividua ls to  engage in  co rru p tion  in  

m inera l and nonm inera l econom ies alike.
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APPENDIX

C O R R U P T IO N  IN D IC IE S

C o rrup tio n  indices such as Transparency In te rna tiona l's C o rrup tio n  Perception 

Index (CPI) and the W o rld  Bank’s C o n tro l o f C o rrup tio n  ind ica to r com pile an index o f 

re la tive co rru p tion  across countries based on survey data and some crite ria  by w h ich  they 

w e igh t the responses.

B u t even at the m ost sim ple level, there at the m in im um , tw o  d is tin c t ways to  look at 

co rru p tion  in  a society: w hat p ro p o rtio n  o f people in  a group take part in  some fo rm  o f 

co rru p tion  and w hat is the value (or cost in  th is case i f  we agree tha t co rru p tion  is costly) o f 

the co rrup tion . A  linear representation w ill fa il to  convey im p o rta n t in fo rm a tio n  regarding 

the nature o f the co rru p tio n  in  a coun try o r society.

Figure A T  T w o-D im ensiona l Representation o f C o rrup tion



Suppose there are tw o  measures o f co rru p tion  w ith in  a given group, called society. 

The firs t measure, p  e [0 ,l],  is the p ro p o rtio n  o f the popu la tion  that engages in  co rrup t 

transactions: a measure o f pervasiveness. The second, r  G [0 ,l] ,  is the p o rtio n  o f available 

rents in  society, tha t is any residual resources a fte r accounting fo r the costs o f p roduction , 

tha t is used p u t tow ard some co rru p t end ra ther than one tha t w ith in  the norm s 

(conventions: social, legal) o f the society: a measure o f costliness.9

Figure 1 is a tw o  dim ensional representation o f the pervasiveness and costliness o f 

co rrup tion . A  vector, /? := [p  r \  maps a coun try ’s co rru p tion  in  space. N ote: 

p  =  0 <=> r  =  0 , so a ll p o in t on the axes, o ther than the o rig in , m ust be excluded fro m  the 

set o f  possible ordered pairs. There are fo u r broad regions, A , B, C and D :

A : C o rrup tio n  is n o t pervasive and n o t costly.

B: H igh  level co rrup tion : large sums, few  entities.

C: Everybody is co rru p t b u t paym ent are sm all on average.

D : com plete ly pervasive and a ll rents are directed tow ard co rru p t transactions.

A n  in d e x / w ou ld  assign weights (X  and ( l — Of )  to  p  and r  and a ll po in ts w ou ld  get 

m apped to  a linear index /  =  O f - p  +  ( l — O f ) - r .

C onsider po in ts X  and y  in  F igure 1. Society x  is characterized by h igh levels o f 

co rru p tion  undertaken by very few  members o f society, whereas in  society y  everyone is 

engages in  co rru p tion  b u t at very lo w  levels. N o w  consider three indices:

1. Of = 1 /2  x  =  5 /8 ,  y  =  5 / 8

2. of =  l / 3 x  =  3 / 4 ,  >> =  1 /2

3. Of =  2 / 3  x  =  l / 2 ,  _y =  3 / 4

Each index ranks the societies in  a d iffe re n t order. In  index 1, w ith  equal weights on 

p  and r  , the tw o  societies have the same index value. Index 2 shows society x  as m ore 

co rru p t whereas index 3 shows society y  .

9 I am not making a judgment on how  corruption can help or hurt a society’s productive capacity or economy,
I am just saying that any rents generated will go into extra-legal channels in the case where r=l .
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This is the p rob lem  when you can actually measure p  and r  w ith  certainty. W hen 

unable to  even i f  survey m ethodology is sound, th is prob lem  w ill s till exist.
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