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ABSTRACT

There is mixed evidence from the empirics that r@tresource booms lead to economic
growth with some claiming there is a resource cunsé others that their contribution to
economic growth is dependent on the quality ofitasbns. We explore this issue by looking
at the copper mining sector in five different paiy copper exporting countries and using
democracy variable as the measure for the qualfitynstitutions with time series data
spanning from 1965-2010. Stationarity tests weredaated in order to ascertain the presence
of unit roots and order of integration. The resuttgealed the presence of unit roots in all the
variables with all of them being of the first orddrintegration. Cumulative impulse response
functions and Granger causality tests from Vectatofegressive Regressions show that in
the short-run, copper price booms are benefforaeconomic growth and that the effect is
mainly through the increase in investment thanatlyeto GDP. We also find that the
improvement in the quality of institutions leadsatanore positive response of GDP with an
increase in the international price of copper. €heras however very little evidence to
suggest that the Dutch disease played a majoirrdlee copper price boom’s contribution to

economic growth in the countries in question.

Key Words Institutions, economic growth, Cumulative impulssponse, Granger causality,

Vector Autoregressive Regression, Dutch disease
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CHAPTER 1

1.0 INTRODUCTION

1.1 Background and Introduction

Copper is an important contributor to the natia@nomies of mature, newly developed and
developing countries. (International Copper Studpup, 2010). According to the (U.S
Geological Survey, 2010) copper ranks third irrldranetal consumption after steel and
aluminium. Mining, processing, recycling and thensformation of metal into a multitude of
products creates jobs and generates wealth. Thasaties contribute to building and
maintaining a country's infrastructure, and créedde and investment opportunities. (ICSG,
2010). According to ICSG data, global growth in gepdemand for 2011 was expected to
exceed global growth in copper production and tireual production deficit, was expected to
be about 130,000 tonnes in 2011. Furthermore, @@®GI predicts that in response to
prevailing high copper prices and increased enda dsenand, production increases were
expected at operations curtailed following the 2@@8nomic crisis and, to a lesser extent,
from the start-up of new operations. Industrial dachin 2011 in all of the major consuming
regions was expected to continue the upward tremgait in 2010 and exceed the growth in
refined production. The increased metal intensityGhina makes it one of the largest
consumers of copper in the world. In 2009, Chineoanted for than 38% of global copper
demand even though its consumption only grew b$odadd in 2011 the growth rate was
projected at 6% (ICSG, 2010).

In 201Z%, Chile was the leading producer of copper in thaldvwith an estimated mine

production of 5420 thousand tonnes, followed byuPsith 1220 thousand metric tonnes
while Australia had 940 thousand tonnes and Zanffiaca’s largest copper producer had
715 thousand metric tonnes. In many developing tt@msnsuch as Zambia and Chile, copper
is one of the major contributors to these count@esss Domestic Product (GDP). In 2010
for instance, exports of copper constituted ab®¥ nd 37% of GDP in Chile and Zambia

respectively. The increase in the demand for cqopgspecially by China coupled with an

1. Estimates based on the USGS mineral commodity suiesp2012



increase in copper prices therefore implies thatctipper sector is and will continue to be an

important source of revenue for many developingi@l$ as developed countries.

Extractive resources such as phosphate, miningylpam, natural gas, etc. typically produce
a strong alliance between the state and businessm aome cases where there are no national
capacities for developing the industry, an alliamgth foreign capital. Such collaboration
between state and capital to share responsibilityy@ extractive industry makes competing
claims more conflicting and sometimes violent,rasases of civil strife (Singh, 2010). Singh
goes on further to say , “natural resources predwnts, which are subjected to sectoral and
elite interests who attempt to capture the staté simare mining rents. Without state
institutions autonomous from these social groups, dtate becomes an instrument of elite
and/or sectorial interests”. During mineral expbdoms, these rents are even higher and
many developing countries have been known to misgaithese windfalls. Hence, Mineral
rents, generally captured by the government thraiagles and royalties, may cater to the
ruling elite in the booming country (Davis, 2009his problem is often exacerbated in
countries with weak governance and institutionthat the concentrated wealth deriving from
point resources often lends itself to corrupt pcast by politicians and civil servants charged

with overseeing firms exploiting them (Worldbank009)

The preceding paragraph suggests that institutiqnality (IQ) is an important variable in
determining the contribution of the copper miningcter to economic growth. Using
information from the polity IV project, the proxyirf IQ will be democracy, which in this
study is understood to mean the presence of itistitsi and procedures through which
citizens can express effective preferences abternakive policies, leader constraints on the
exercise of power by the executive and the guaeaoteivil liberties to all citizens in their
daily lives and in acts of political participatiohhe other aspects of democracy such as the
rule of law, systems of checks and balances, fi@edbthe press, are means to, or specific
manifestations of the above general principles.uhderstand the role of 1Q in the copper
mining sector, the countries of focus will be thajon copper producing countries, i.e.
Australia, Chile, Papua New Guinea, Peru and ZamBased on the polity IV project
information, Australia and Chile had the highesinderacy score at 10, followed by Peru
with 9.5, Zambia with 8.5 and PNG with 4 in 20h@gasured on a scale of 0 (worst 1Q) and
10(best 1Q). This implies that of the four courd{i®NG had the worst or lowest institutional
quality.



1.2 Problem Description

The argument by most economists is that point messuhave had minimal positive
contribution to the development of poor countrikshas been argued that point resources
have not contributed much to reduction in povertymany poor countries and in other
countries it has often led to civil wars, rent segk corruption e.t.c. (Collier and Hoeffler,
2004; Robinson et al 2006; Singh, 2010; Worldba®10) In other developing countries
such as Zambia, mining is not close to achieviisgpibtential of increased government
revenue, employment and ultimately economic devetg (World Bank 2010). Many
studies such as Sachs and Warner (1995, 2001)dvapght to link the presence of natural
resources to the resource curse through the effdbie Dutch disease, where countries with
abundant natural resource wealth tend to grow mstowly than resource poor countries.
Other cross country studies have associated timeatlisontribution of mineral resources to
economic growth of resource rich countries to pgaality of institutions (Brunnschweiler
and Bulte 2008; Mehlum et al: 2006). Although anier of studies have been done on
commodities such as oil as a single sector anglsion to economic growth (Akanni, 2007
and Ross, 2001 among others), most of the studies focused on looking at the natural
resource sector as a whole and its contributioecmnomic growth across countries. The
growth literature has also not answered questiank as why countries with the same type
of primary export commodity, others have gainedrfrtheir resources while others have not,
for instance the case of Chile and Zambia. Hereecéntral question to be addressed in this
study is what is the effect of institutions in tt@per mining sector and therefore economic
growth of countries rich in copper? This study wvaltempt to answer this question and
address the gap in literature by developing a hgms linking the quality of institutions with

copper exports and ultimately economic growth ffedent countries.

1.3 General objective

To determine the contribution of the copper exgmosbms to economic growth in five

different countries by examining the effect of demaay in the copper sector.

The objective will be reached by answering theolelhg research questions;



Specific research questions
I. Do copper export booms contribute to economic gn@wt
II.  What is the effect of democracy on the contributadrthe copper export booms to
economic growth?

lll.  What is the effect of copper export booms on theharge rates?

Justification

In using advanced time series data modelling, tbs®arch contributes to the literature on
economic growth, by isolating the effect of Indibns on a specific natural resource sector
in different countries which could be vital for piy makers in understanding the
independent contribution of different resource @ect The study also tries to unravel the
short run contribution of the copper exports toregnic growth which could be crucial for

planning and implementation of various economigpams in individual countries.

Organization of the Thesis

The rest of the study is organized into five maiamters. Chapter two gives an overview of
the copper price trends, production and exportap@r 3 gives theory of the Dutch disease
and detailed literature review of the relationsbfpnatural resource booms with the Dutch
disease, quality of institutions and economic grow@hapter 4 contains the description of the
data and its sources as well as an explanationeoétonometric procedure employed in the

study. Finally, chapter 5 gives the discussionctugions and recommendations



CHAPTER 2

2.0 AN OVERVIEW OF COPPER PRICES, PRODUCTION AND EXPORTS

2.1 Copper Prices

According to the World Bank (2009), several metatgs plummeted in the early 2008
because of slowing global growth and improvemergugply prospects. Copper was among
the few metals whose price remained elevated duhegfirst half of 2008, despite weak
demand; numerous supply disruptions tied to strikdsatin America and delays bringing on
new capacity kept copper prices high. Global supmgdlgopper is expected to peak at 20
million tonnes by 2013/14 and decline thereaftesutting in a shortfall in supply. As a
result, copper prices are expected to remain tgleal terms, though they will be subject to
cyclical fluctuations and periodic, short-term udigy, World Bank (2011). The trend in
copper prices, both in current and constant pigstown graphically in figure 2.1. From the
1960’s the price of copper has been quite volatkd a sharp increase from 2001 -2008
after which it started declining partly due te thglobal financial crisis. After 2009, the
prices rose sharply again and this could be at&tuo increased metal consumption by

countries such as China.

Annual Copper Prices (1960-2010)
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Data Source: World Bank
Figure 2.1: Annual Copper Prices (1960-2010)



2.2 Copper Production

The top 20 copper producing countries in 2010 aetlChile, USA, Peru, Indonesia, China
and Zambia among others. Figure 2.2 below shows ttital copper production
(concentratesand refined copper) produced by Australia (AUShjle (CHIL), Papua New
Guinea (PNG), Peru (PER) and Zambia (ZMB) . Chieounted for a large portion of the
world copper production of both concentrates aricheéd copper with a total of 6574 Kilo
Metric Tonnes (KMT) followed by Peru with about89 (KMT) . Australia also produced
considerable amounts of copper with 213 KMT mointthat of Zambia while PNG only
had 160 produced. It is important to mention tHahe five countries, PNG is only country
that did not produce any refined copper.

Total Copper Production in KMT by Country in 2010

m AUS

m CHIL

m PER

B PNG

mZMB

Data Source: ICSG
Figure 2.2: Copper production by Country

2.3 Copper Exports

On the world market, copper is traded in many fsuch as copper ore, concentrates with
refined copper being the most traded form with ntbeen 8000 metric tonnes traded in 2009
(ICSG, 2010). Figure 2.3 below shows the exportheffive countries from 1980-2010, with

2. Copper concentrates contain 30% copper(ICS@))201



the exports of Australia, PNG, Peru and Zambia noreason the primary y-axis and that of
Chile on Secondary y-axis on the right. Similathe production trends, the figure below
shows that Chile has been the major exporter opeofrom the 1980'’s to present, although
Zambia’s exports were more than the other countnigsiding that of Chile in the early 80’s
its exports fell far below that of Chile and onbarged increasing after 2000. The exports of
Australia and Peru showed a gradual steady increase the years with Peru surpassing
Australia’s exports around the year 2002. The reyoloexport figures for PNG only start in
1987 and its exports have been somewhat stagnéntwast of its exports being below 200
KMT.

Copper Exports (1980-2010)
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Data source: ICSG
Figure 2.3: Copper Exports (1980-2010)

On the world market, Chile contributed about 39.b%the total copper world exports
followed by Peru , Australia with Zambia comingtire fifth place in 2008 ( See appendix
2A for details).

In order to appreciate how important copper ishe hational economies of the countries

under the study, table 1 below shows the percerghgee of copper exports in GDP for the

7



respective countries. Australia had the lowest esttdrcopper exports in GDP in 2010 as
expected with 0.6%, while Zambia had the higheshvabout 37%. Copper exports also
made a considerable contribution to the economfe€hlle and PNG at 19% and 13%
respectively while Peru’s copper exports only dbated 6%. It is important to notice that
there was considerable increase in copper’s impoetan GDP from 2002-2007 in all the
countries which could be attributed to the corresliog increase in copper prices (copper
boom) during this period. Similarly, there was a#salecline it's importance after 2007 to
2009 coinciding with the effects of the global egomic crises; however copper export shares

rose again in 2010 in all the respective countries

Table 1: Share of Copper in GDP (%) (2000-2010)

AUSTRALIA CHILE PNG PERU ZAMBIA
2000 0.280 10.364 9.677 1.722 11.235
2001 0.297 10.346 10.946 1.850 12.911
2002 0.279 10.015 11.022 2.302 13.884
2003 0.279 10.608 9.860 2.246 14.594
2004 0.316 15.678 12.698 3.820 21.598
2005 0.422 15.522 14.486 4.411 23.291
2006 0.697 21.879 23.305 7.064 36.744
2007 0.577 22.359 19.010 7.465 33.135
2008 0.602 20.845 13.868 6.929 31.245
2009 0.497 15.934 10.847 5.055 32.008
2010 0.610 18.606 12.697 6.131 36.891

Data source: World Bank; ICSG

With respect to copper importing countries, Chioped the ranking after taking the lead as
the biggest global importer in 2002; the share loih@ imports increased from 11.4% (2000)
to 23.6% (2008). Now China imports are larger tlia® combined imports of USA and
Germany togetheMeller and Simpasa (2011).



CHAPTER 3

3.0 THEORY AND LITERATURE REVIEW

3.1 Dutch Disease Theory

In many countries that export commodities, a boamcommodity exports is usually

associated with the appreciation of the exchange Ieading to the so called “"Dutch

disease”. Kalter et al (2004), defines the Dutdbedse as “"a boom in natural resource
exports leading to an appreciation of the real erge rate that in turn produces a
reallocation of the factors of production away fratiner tradeables. In the long run this
process would increase the dependence on natwaliree exports and hence limit the

sources of economic growth.

The term “Dutch Disease” was created by The Ecasbim an article that appeared in The
Economist in 1977 about the adverse effects onettmmomy of the Netherlands after the
discovery of natural gas in the North Sea. In it this, a number of broad theoretical and
empirical literature has been developed to explanDutch disease with the most common
being the core model developed by W. Max Cordeth &nPeter Neary (1982). Others

include those by Neary and Wijnbergen (1986), SaclisWarner (1995) and Gylfason et al.
(1999). In this study, the main reference will be Dynamic Dutch disease Endogenous
Growth Model developed by Sachs and Warner (198%], that of W. Max Corden and J.

Peter Neary.

The economy has three sectors; a tradable copptar eatural resource), a tradable (non-
resource) manufacturing sector and a non-tradetbrseéthe greater the natural resource
endowment, the higher is the demand for non-tragetbr. Therefore when natural resources
are abundant, i.e. when there is a boom in copgaores due to an increase in copper prices
or if there is a discovery of new copper mine figlttadeables production is concentrated in
the copper sector rather than manufacturing andatagnd labour that otherwise might be

employed in manufacturing are pulled into the n@al¢d goods sector. The static real effects
resulting from this, according to W. Max Corden ahdPeter Neary (1982) is the spending
and factor reallocation or resource movement eff@tioom in the copper sector leads to an
increase in domestic wealth thereby generatingoa sérm spending effect. The increase in
the incomes during the boom leads to a subsequerdgase in domestic spending on both



tradable and non-tradable goods. The increased stmspending implies that the price of
non-tradable commodities rise in terms of the noarbing tradable commodities and this is
the appreciation of the exchange rate. This happenause the price of tradable goods is
determined in international markets and does nahgt despite the extra domestic spending.
In contrast, the price of non-tradable goods idrséte domestic market and does rise due to

excess demand.

The resource movement effect (medium term effesilts because of the rise in incomes of
factors in the copper sector thereby leading to rawihg of resources out of the
manufacturing and non-tradable sectors. The promtluah the manufacturing and non-
tradable sectors becomes too costly because ointmeased demand for factors such as
labour which tends to drive wages upwards. The ireakase of mobile factor input prices
and the increase in the relative price of non-todelgoods squeeze the profitability of the
non-booming tradable industries that use mobileéofacand non-traded goods as inputs. This
resource movement effect reinforces the tendengyartb the appreciation of the real
exchange rate and the deindustrialization of thelmmoming tradable sector (Davis 2010).
The appreciation of the real exchange rate anddéwedustrialization of the non-booming
tradable sectors are efficient responses to thease in mineral earnings and are therefore
not necessarily a disease (Davis and Tilton 2005xeoclassical, competitive conditions
prevail in the economy Sachs and Warner (1995) onlly becomes a disease if the
manufacturing sector reveals an externality thdiaisnful to economic growth or if there is
already a distortion in the economy which is exbated by the mineral export boom (Neary
and van Wijnbergen 1986, Sachs and Warner 1995)

3.3 Natural Resource Export Boom, Exchange Rate ardutch Disease

Theoretically, the main effects resulting from etch disease are the spending and factor
reallocation effects, which in both cases resultthe appreciation of the exchange rates (as
explained above). These effects may in turn havadaerse impact on the economic growth
of different countries in the long run dependingtba economic conditions of a particular
country. Figure 3.1 below shows the behavior ofRleal Effective Exchange Rates (REER)
over the period 1991-2011 in Australia(AUS), Ct@lellL) , Papua New Guinea (PNG),
Peru(PER) and Zambia(ZMB). Real effective exchangie is defined as the nominal
effective exchange rate (a measure of the value @afrrency against a weighted average of

several foreign currencies) divided by a priceatefl or index of costs.
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Figure 3.1: Exchange Rates from year 1991-2011

The series above shows that the exchange ratenatbiZa exhibited a gradual increase from
1991 to 2004 after which there was a sharp incraasgd the mid of 2006 and this coincides

with the commodity export boom of 2004 to arouf@2 . PNG’s exchange rate on the other
hand exhibited a declining trend from 1991 to atb@002 with a sharp increase during the
period 2007- 2009 and from 2010 onwards. Chile Redi on the other hand only exhibited
relatively small increases in their exchange rate= the years with Chile’s rate only rising

modestly from 1991 to 1997 and from 2003 onwards.

A boom in natural resources usually leads to nenegse in domestic incomes leading to an
increase in domestic spending on both tradablenanetradable goods, subsequently leading
to the appreciation of the exchange rate; thisime lwith the spending effect . After

controlling for the average cross country relatitopsbetween price and per capita income,
Sachs and Warner (2001) provide evidence that alatesource intensive economies tend to
have higher price levels. This implies that incregsvealth from natural resource exports

lead to a rise in the price of non tradeables sagklgoods from the manufacturing and
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services sectors as a consequence of the appoecidtine real exchange rate. Because of the
high prices in these countries, they consequenifs mut on export led growth. Further
empirical evidence of the spending effect is predidoy Stokke (2007) using a dynamic
general equilibrium analysis of South African naturesource boom (Gold in this case)
results. An increase in exports led to a demanekdrreal exchange rate appreciation where
higher incomes increased the demand for both indusjoods and services. The real
appreciation during the boom period was as a re$ulte rise in non-tradeables price, whose
price rose more than that of the composite indaisfriice. The real appreciation led to the
allocation of capital and labor towards the resewsector at the cost of the manufacturing
sector, which led to the deindustrialization, ewicked by the downward trend in the value
added share along the manufacturing sector sharaluwé added which declined by about 24

percentage during the period of the boom ( factalocation effect).

Some studies such those of Cali and Willem te VE&@©7) and Meller and Simpasa (2011)
attempted to look at the effects of copper expodms on the appreciation of the RER of
primary copper exporting countries of Zambia andeCtespectively . In the case of Zambia,
Cali and Willem te Velde (2007) argue that the baorthe copper prices between the years
2003 and 2006 led to the appreciation of the looatency resulting from both the spending
effect and factor reallocation effect. The basistheir conclusion was that copper export
values explained about 87.5% of the variation sl exchange rate between 2003 and 2006
and 90% of the variation between 2004 and 2006.examining the composition of GDP
between the periods 2000 to 2005, they furtherresbehat the size of the copper sector
increased and that of the manufacturing sectorcestiawluring this period. Based on this, |
argue that the time period (2000 to 2006) in whiwdy analyzed the results was too short to
really conclude that the exchange rate appreciategtsponse to the increase in copper

prices.

Contrary to the findings of Cali and Willem te Vel@007), Meller and Simpasa (2011)
maintain that increases in copper prices did nosedhe real exchange rate to appreciate in
Zambia during the last copper boom even though theyd a positive relationship between
copper prices and the appreciation of the real @axgh rate, the relationship was not
statistically significant. They concluded that #hevas no econometric evidence suggesting
the presence of “Dutch disease” in Zambia. Theybatted this finding to the liberalization

of the exchange rates which paved the way for &ketdrased exchange rate system. They
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argued that the reforms induced sound macroeconoraitagement critical for sustaining
economic growth and promoting export performandenil8rly, they found no negative
relationship between the last commodity price bdafter 2004) and manufacturing exports,
contrary to the Dutch disease hypothesis. Howehay found that the manufacturing exports
performed lower than that of the copper exports #re) attributed this mainly to the
longstanding structural supply impediments rathbant due to real exchange rate
misalignment. The short-sample period problem nisg have been a problem in their study
which the authors rightly admit and this may haiaséd their results.

In the case of Chile, Meller and Simpasa (2011)arghat there was an impact in terms of
exchange rate appreciation during the boom pe@664-2008) i.e. the price of copper had a
negative effect on the real exchange rate but fiisctewas statistically not significant.
According to the authors, the result was due tal@ange in the exchange rate regime from a
passive crawling peg mechanism to a free excheatgaegime induced by large inflows of
foreign investment. This is similar to the argumeadivanced by Kalter et al (2004) who
explains that the exchange rate was immunized frentopper price because of the opening
of the copper industry to foreign investment whekpanded Chile’s mining production
thereby limiting the impact of increased copperaip on the real exchange rate and the
share of international price fluctuations. Regagdime factor allocation effect, Morande” and
Quiroz (1996) in Spilimbergo (2002), argue thatpper in Chile had a modest effect on the
increase in wages and that the mining industrpdeapital-intensive (of which most of the
capital was largely imported) most of local resmgr were not displaced making the
possibility of a Dutch disease very small. SintjaMeller and Simpasa (2011) conclude
that during the boom period of 2004-2008, copp@regrhad in fact a positive effect on the
expansion of manufacturing exports in Chile viita result being statistically significant at

10% with similar reasons as above as to why tlais the case .

In the case of Papua New Guinea, the real exchappgesciation in response to mineral
booms induced labour movement from rural to urbegions due to a fall in the price of
agricultural exports relative to the price of noadied output, with most marketed non-
tradeables being produced and consumed in urban &MGwithin the mining enclaves
(Chand and Levantes, 2000). Furthermore they axpkhat the principle of de-
industrialization is not relevant in contrast tdart reported cases of the Dutch disease.

Nevertheless the mineral booms led to an increasieei real consumption expenditure as an
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increase in the consumer price index reflectinglzgstntial increase in the relative prices of

non-traded goods compared to the traded goodsistemiswith the Dutch disease theory.

Mikesell (1997) argues that Peru may also haveesedf from the Dutch disease between
1970-1980 because the real exchange rate appoeciatid a depressing effect on the
manufacturing sector and consequently a reductiatsiGDP and this was despite a sharp
increase in copper as well as other metals. Hibatitd this to government intervention, high
import protection, fiscal deficit and high inflatio

The literature presented above shows that substavdrk has been done to assess the effects
of the Dutch disease in many mineral exporting toes including some of the countries of
interest in this study. However none of the studilesve looked at the effect of the mineral
exports over a period of time on the real exchaatg which is the interest of this study and
moreover most of them were done some years agchwhay suggest that the results might

be different now.

3.4 The Quiality of Institutions, Natural resource Bboms and Economic Growth

3.4.1 The Quiality of Institutions and Natural resouce Booms

Among economists, Douglas North is credited with tlvival of interest in institutions and
their influence on economic outcomes (Baliamoun&L2005). North (1990) views
institutions as “the rules of the game in a sociétg defines ’Institutions as the humanly
devised constraints that structure human intenaciod they exist to reduce the ubiquitous
uncertainty arising from that interaction”. Accamg to North there are formal and informal
rules. Formal rules, of which will be the focus tifis study include political rules
(constitutions, regulations), economic rules, arahti@acts. Contracts are (enforceable)
agreements, embedded in property rights rulesrdegpathe use of or exchange of goods.
The informal ones on the other hand include thensoand customs and are usually viewed
as indigenous or inert and difficult to change. fagilitate quantitative analysis of how
formal institutions affect such aspect as econogrmwth, a number of researchers and
organizations have come up with indices to meastin& good or bad the quality of

institutions are for a number of countries. Onehsoiganization is World Bank which has a
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wide range of governance indicators among themupton, Rule of Law and Government

effectiveness.

Control of Corruption, Rule of Law and Government Effectiveness Index (1996-2010)
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Figure 3.2: Control of Corruption, Rule of law and Government Effectiveness Index
(1996-2010)

The figure above shows the average scores of shenE)X measures from the WGI over a
period of 1996-2010 for the five copper produciraumiries. The indexes of the above
measures are between 2.5 to -2.5 with the formieglibe best and the latter being the worst.
It is clear from the figure that Australia has thighest scores of all the three measures,
followed by Chile, Peru and Zambia. PNG has theelktwquality of institutions with the
average level of corruption being -0.9 which istguow relative to the other measures to the
corruption scores of other countries. The Polity PYoject also provides institutional
measures commonly used by researchers in formthbaty characteristics of states in the
world system for purposes of comparative, quamigadnalysis. According to Marshall et al
(2010), the Polity IV Project conceptual schemeingjue in that it examines concomitant
qualities of democratic and autocratic authorityoverning institutions, rather than discreet
and mutually exclusive forms of governance. Thadaties for most of the countries ranges
from 1800-2010 making it suitable for most timeisgranalysis. The graph below shows a
change in the democracy score for Chile, Peru aachhda from 1960-2010 and it is
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measured on a scale of between O(strongly autorratd 10(strongly democratic).The
scores for Australia and PNG were not includedchmmfigure because they static at 10 and 4
respectively over time. All the three countriesl malatively high democracy scores during
the early 60’s after which they exhibited a shageglihe in the late 60’s (for Peru) and the
early 70’s for Chile and Zambia. Between 1971 a@@0] Zambia had the lowest score of 0.5
and it was stagnant on this score for almost adiéeaad only rising in 1990. Similarly Chile
and Peru’s scores declined sharply in 1973 and 18§8ectively with the scores remaining
this low for at least more than five years. Theresdor all the countries however have been
quite high in the last decade with all of them kgegbove 7.5, with Chile being fully
democratic from 2006 onwards.

Democracy Score over time (1960-2010)
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Figure 3.3: Democracy Scores (1960-2010)

Empirical evidence has shown that institutional liguds one of the most important or
fundamental determinants of economic developmeangi@@oglu et al 2001;; Kaufmann et al.
1999; Mehlum et al 2006 among others). The qualitystitutions affects economic growth
in a number of ways and in trying to explain thiglum et al (2006) distinguishes three
strands of literature on institutions with regatdsnatural resources; the first being that

institutions take an intermediate causal link natural resource booms lead to the decay of
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institutions and the second is where institutioaket a neutral role. The third is where

institutions and natural resources interact. Ia ghudy, the third strand will be explored.

In more general cross country studies it has b&emis empirically that natural resources
and mineral resource booms in particular produlce af rents and economists such as Bulte
et al (2005), Davis (1995, 2010) and Robinsonle(2005 ) have tried to elaborate how
resource rents affect institutions. They explagt thhe presence of rents from mineral booms
in particular, the portion of these rents thathlst country can capture in taxes and in other
ways, can encourage perverse behavior or unprogudictivities. If the rents are
appropriated by the ruling elite, income dispasiticome even more severe at the expense
of economic growth. When mining rents promote gotinn, the impact on economic
development is even more damaging. Davis (201Q)emghat mineral booms may tend to
increase the level of governmental corruption bsearents can be used to bribe public
officers in order to obtain support for mineral igities and reduce the governmental
interference in the mineral booming industry. Theréased corruption could in turn lead to
the erosion of the credibility and the quality ostitutions like the Courts of law, the Police,
the local administrations etc. Similarly, Singl01P) explains that natural resources may
undermine the quality of the political institutiotieat govern resource extraction by forcing a

choice between taxation and borrowing as a meafsasfcing extractive industries.

In their model, Mehlum et al (2006) distinguisheetviieen grabber and producer friendly
institutions. Rent-seeking outside the productiven®my pays off when institutions are bad
(grabber friendly institutions): dysfunctional deonacies invite political rent appropriation;
low transparency invites bureaucratic corruptioeatv protection of property rights invites
shady dealings, unfair takeovers and expropriatiagk protection of citizens’ rights invites
fraud and Corruptible practices; weak rule of lawwites crime, extortions and mafia
activities; a weak state invites warlordism. Furthere, they expound that when institutions
are better or more ‘producer friendly’, it is ddtilt to be an effective rent seeker unless you
also are a producer. Rule of law, high bureaucratality, low corruption in government and
low risks of government repudiation of contractplynthat effective rent-seeking must be for
a legitimate cause. Hence, production and rentisgekre complementary activities when
institutions are producer friendly. In other womr@ts from mineral resource booms would
only increase wealth when the quality of institneds good or producer friendéjncethe

productive sector has an incentive to attract endreeurs. On the other hand if institutions
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are bad or grabber friendly wealth would reduceahse this creates an incentive for

grabbers whose wealth increase

In summary, mineral resource booms may have a inegeffect on institutions especially in

countries where institutions are already weak. Tikislso in line with the World Bank

conclusion that natural resources can poison utiits possibly more when resource
discoveries and booms materialize when the cowingtitutions are already deficient and
weak institutions can in turn undermine growth. éwaling to Isham et al (2005), who looked
at the commodity booms of the 1970’s and 80’siSihot just natural resource that leads to
lower quality institutions but a particular type pétural resource exports. Further, they
postulated that point resource and coffee and caogeort dependence are negatively
associated with national social economic instingioamplying that point resource exporters

have the worst institutions.

3.4.2 Economic Growth and Natural resource Booms

In many studies with regards to natural resourcans) empirical evidence has shown that
there exists a curse of natural resources; cognivith great natural resource wealth tend to
grow more slowly than resource-poor countries (Saotd Warner, 1995, 1997; Collier and
Goderis 2007 etc.).

In particular, Collier and Goderis (2007) distinghed the effects of an increase in the non-
agricultural commodity prices into short and long reffects. Higher commodity export
prices significantly reduced the long-run levetedl GDP in commodity exporting countries.
On the other hand they found out that in the shaortthere was a positive relationship
between commodity prices and GDP growth. Collied0@ partly attributes this to the
adverse consequences of volatility. 'Unless economanagement is very good, the high
volatility of commodity prices gets transmitted ttee economy in the form of booms and
busts’. He argues that at higher prices the exgmmtor will be more valuable and so a given
amount of price volatility will transmit larger stks to the rest of the economy. He goes on f
to say ‘the boom-bust cycles can be highly danmgnthat it makes private investment
more risky and so tends to discourage it’. Inghame vein, the World Bank (2009) explains
that the revenues from minerals during booms arstisbtend to be more volatile than

revenues in agricultural commodities because claimg@roduction mainly reflect demand

18



shocks. As a result, both prices and quantitiesemovandem, rising during periods of high

demand and declining in periods of low demand.

In a study of the effect of resource booms in La@merican countries, Sachs and Warner
(1999) conclude that resource booms did littlednagate long-term growth, and may in fact
have hindered growth on average. They argue tleatsgource booms in Bolivia, Mexico and
Venezuela did not permanently raise the level afgapita GDP, and were followed by a
growth slowdown rather than increase. The resobiooen in Ecuador appears to have raised
the level of GDP initially but was not followed lgster growth. They attributed this to the
possible effects of the Dutch disease, politicsiability, the costs of the high variability of

export earnings with imperfect financial and insuw@markets.

However, the theory that non-agricultural commpdiixport booms does not lead to
economic growth does not go unchallenged as evatkhy studies such as those of Deaton
(1999) and Deaton and Miller (1995). Deaton (1989@)ues that even temporary commodity
price booms may provide a potential source of fuledsnvestment important for sustained
growth. Deaton and Miller (1995), also argue thammodity price booms had generally
favorable effects on African economies because Htgyulated investment and generated
additional GDP. They found no obvious evidence boaims trigger a GDP decline, although
they admitted to the fact the evidence was ratheakw Furthermore after separating the
mineral and non-mineral price booms they found fvate of minerals showed relatively
little effect on output although there were somalence of the effects on investment only.
Other studies such as those of Mikesell (1997)arpghat when Chile experienced a copper
export boom in 1979-1980, the boom was accompéamyea substantial growth in real GDP.
Furthermore he notes that the decline in coppereprin 1981 led to a rise in the current
account deficit financed by foreign debt. Additibpahe author argues that since the mid-
1980s, the Chilean government has managed the mgonell in the face of export booms
and subsequent low copper price. In the same W& IMF (1996) explains that Chile's
favorable record was due to the policies adoptedh®y government to correct foreign
exchange-rate appreciation and moderate the oistertitbns generated by export booms. On
the other hand Meller and Simpasa (2011) found can@metric evidence between the
copper export booms and GDP in Zambia and therefouéd not refute the null hypothesis

that copper prices do not affect Zambian economouvt.
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Another view of natural resource booms and econaroevth which is quite prominent in
the literature is that of institutions. The maig@ment in this line of thinking is that natural
resources only influence economic growth throughdhbality of institutions. This particular
line of reasoning has been advanced by a lot ofi@ocsts including, Mehlum et al, 2006
(see above); Robinson et al 2006; Collier and Ged2007) etc. Robinson et al (2006), who
studied the political foundations of the resourcese, argue that the incentives politicians
face when they confront resource booms map infleréifit policy choices depending on the
guality of institutions. Low quality institutionswite bad policy choices since they allow
politicians to engage in inefficient redistribution order to influence the outcomes of
elections. Furthermore, they explain thabuntries with institutions that promote
accountability and state competence will tend toelie from resource booms because the
bad political incentives created by booms are resdoly good institutionsCollier and
Goderis (2007) also confirm the results of Robinebal 2006 and Mehlum et al, 2006 that
countries with good governance succeeded in tramgig commodity booms into
sustainable higher output and that in countries Wwad governance, the commodity booms
did not lead to economic growth. Baliamoune-Lutzd &dikumana (2007) also report that
poor quality of institutions prevents countriesnfraeaping the benefits from trade booms.
While trade booms may produce short-run growth, ahidity of a country to sustain high
growth is contingent upon the quality of its ingtibns. The evidence implies that poor
quality of institutions may be one of the reasoas the failure of African countries to

capitalize on trade gains associated with commaaiport booms.

The literature reviewed above shows that theretaoeopposing views on natural resource
contribution to economic growth. The results by @eaand Miller (1995) in particular show
that natural resource booms are beneficial to enangrowth without looking at the role of
institutions. In order to determine the contribatiaf copper exports to economic growth, the

institutional view will be the major thrust of thssudy
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CHAPTER 4

4.0 DATA DESCRIPTION AND THE EMPIRICAL MODEL

4.1 Data Description

The literature reviewed in this study has broughtt mossible reasons as to why some of the
mineral rich countries have benefited from theinenal resources and others have not. The
reasons range from the Dutch disease type of sffecthose of institutions. In order to test
the research hypothesis that the quality of institis influence the contribution of copper
exports to economic growth, data from five primargpper producing countries were
explored, i.e. Australia, Chile, Peru, Papua Newn&a and Zambia. With an exception of
Australia, the other four countries are developiogntries whose exports primarily consist
of copper and therefore are very important contdbuo their national Gross domestic
product (GDP). The countries were selected basdteshare of their copper exports on the
world market and the share of copper exports iim tegpective GDPs.

The data on Real GDP were obtained from the WoddkBDevelopment Indicators (WDI)
data, consistent with what Collier and Goderis {@J08nd other researchers used. Other
variables obtained from WDI data base include, stwent (gross capital formulation),
Consumption, and Government Expenditure .In ordeexplore the relationship among
commodity booms, Institutional Quality and econogriowth variables, the copper price was
used as a proxy for copper export booms. This wdsesause the data for copper exports had
a large number of missing observations coupled thighfact the series was too short to have
a meaningful time series analysis. Using the poiceopper instead of the quantity exported
also helped to avoid endogeneity problems pointe#dby Easterly and Levin (2003) and
Deaton and Miller (1995) in that the price is sethe international market. The assumption
which was made here was that the copper boom wely $ecause of an increase in prices
and not because of the discovery of new mine fi€ltie price of copper and Real Effective
Exchange Rate (REER) was obtained from the Globabn&mic Monitor (GEM)
commodities data base (World Bank) and copper éggor the five countries were obtained
from the ICSG.

Kaufmann et al (2010) compiles data on variousitliginal measures for the World Bank,
the so called Worldwide Governance Indicators aaich ére available from 1996-2010. The

estimates of governance range from approximately (&eak institutions) to 2.5 (strong
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Institutions). Brunnschweiler and Bulte (2008) eipl that it is beneficial to use these
indicators because of their wide country coverage r@lative objectiveness. However this
data was not used in the quantitative time semedyais because the series was quite short
(14 years) and due to the fact that the index didchange much over the years. Another
commonly used variable as an indicator for ingting is from the Polity IV project, the
Polity score found by subtracting the autocracyresdoom the democracy score with the
scale ranging from +10 (strongly democratic) to (¢4®ongly autocratic).To facilitate sound
econometric analysis and interpretation, the scox@® rescaled to be between 0 (strongly
autocratic) and 10 (strongly democratid)he score measures the degree of competitiveness
of political participation, the openness and comipeness of executive recruitment, the
regulation of participation and constraints on¢hef executive. Since time series analysis is
employed in this study, the modified version of ity variable, the Polity 2 score which
was specifically formulated for the purposes ofdiseries analyses was used in order to
study the effects of institutions over time. Thaestjustification for using this variable was
that data are available for a larger span of y&arsnore countries than other institutional
measures and that there is strong evidence thatutrmal quality and democracy are
strongly correlated with per capita income (MursH@D4; Couttenier, 2008).

4.2 Model Specification

Cross sectional analysis is the most common proeagiked in most studies to investigate the
relationship between natural resource booms andoacic growth. However this method is
plagued by many problems including potential orditteariable bias and endogeneity
problems. This type of methodology also does nasitter commodity prices and is unable
to disentangle the dynamics of natural resourcéridanion to economic growth (Collier and
Goderis, 2007). By using Vector Autoregressive (JARodels endogeneity problems
associated with reverse causality are correctedbjoincluding lagged independent and
dependent variables. The price of copper is alstuded to investigate the relationship
between the copper export boom and economic graagthwell as with other GDP
components. Following the works of Deaton and Mil{@995) and Collier and Goderis
(2007) who used the Extended Vector Autoregresdiwedel (VARX) and Panel
Cointegration respectively, the more general medel specified as follows:
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AlnRGDPt =a+ ﬁlAlnRGDPt_l + ﬁzAlnCt_i‘l'ﬁgAlnlt_i + ﬁ4AlnEt_i + ﬁsAlnPt_i +
BelQr—i + B7(1Q¢—; * AlnPy_)+ & (1)

WhereRGDR is the Real GDPP; the price of copper per tonn&Q is the institutional
quality variable,C; is consumption]; is Investment andE; is Government Expenditure)
depicts the first difference operatar is the constard,; is the error term (white noise
process).All the variables are in constant 2000 andhatural logarithms, except the
institutional quality variable. The question aswbether the copper export booms leads to
economic growth and the effect of the quality dititutions will be established by the sign
and coefficients ongs and the interaction terfy. The use of GDP components in the
regression analysis raise issues of endogeneityever according to Sims, (1980) and
Brandt and Williams, (2006) in estimating a VAR mebthere is often no apriori distinction
between endogenous and exogenous variables ane enare less likely to violate the
model specification and incorrectly induce simudiy biases by incorrectly specifying a

variable as exogenous when it is really endogenous.

4.2.1 Econometric Procedure

The steps that were followed were as follpws

Step 1: Testing for Stationarity

This was be done by running Augmented Dickey Fukst under the null hypothesis of

non-stationarity and the Kwiatkowski—Phillips—SchiriShin (KPSS) tests under the null

hypothesis of stationarity. The equation of thed#ad Dickey Fuller test is of the form;
ARGDP, = 8 + TRGDP,_; + &, (2)

With 7=0-1. If the null hypothesigly : m = 0 (r =1) is not rejected, it implies th&t is non-
stationary series and its variance increases with.tThis also suggests that the differences
are required to achieve stationarity. To achievg, tthe Augmented Dickey Fuller test was
conducted. The equation of the Augmented DickeyeFwas of the form
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ARGDPt = 5 + T[RGDPt_l + ClARGDPt_l + -+ Cp—lARGDPt—p-l'l + (":t (3)

With A representing the difference operatpmumber of lags andce; the white noise error

term. The order of integration was also establighau the above tests.

Step 2: Estimation of Vector Autoregressive Model(AR)

Since all variables were stationary with order oftegration [(1)) then a Vector
Autoregressive model or Vector Error Correction Mbdaould be estimated. However since
the interest of this study was to find out the tietsship between copper export booms and
economic growth through prices, there is no thebat explains the long run relationship
between prices and GDP. Hence a four Equation VAR ®astimated to establish the short
run relationships. Moreove§han and Sun, (2010) present a number of reasotts ahy
VAR may be preferred to VECM among them being tiia¢ Cointegration likelihood ratio
(LR) tests of Johansen and Jesulius (1990) haen ofot provided the degree of empirical
support that might reasonably have been expecteal lfttng run relationship. A four equation
system VAR model below was estimated following eguml, wherep is the number of lags

ande is there error term.

'AINRGDR -,
AINC: -,
In RGDR Aln It— o Ereop
InG: =a+B|AINE -, o &
In It &
In Et AlnPi-p &
1Q: - » (4)
_(th -p* AlInP: - p)_

The rationale of including GDP components is dkwes; Investment is one of the key
components of economic growth and research hasrshizat the reasons why resource rich
developing countries under perform is that theyanmyest and as such resource surpluses
from the export booms cannot be transformed iogiasned increases in income (Collier,
2008). Furthermore according to Deaton and Milld®96) changes in international
commodity prices work more strongly through Investi) therefore a positive relationship

between copper prices and investment is a favoeirabhdition for economic growth.
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Therefore other things being equal an increasevastment leads to an increase in GDP and
since GDP is an important determinant of Investmamtincrease in GDP will further lead to
the rise in investment. It is for this reason tmatst of the focus in this study of the effects of
copper prices on GDP will be through the direceetfffon GDP itself and indirectly through
investment. Note that this type of relationshigeslmot say anything about the quality of

investments.

Government expenditure in this study includes a@legnment current expenditures for
purchases of goods and services (including compiensaf employees). According to
Collier, (2007) resource rich countries usually éndarge public sectors and as such resource
rents accruing to the nation will then be spenth®/government. In times of booms, public
spending decision may become compromised with eg@g@ant commitment being made
during those booms and then force drastic cutstat @xpenditures during troughs. Hence a
positive relationship with copper export boom (psgwill give us an insight whether copper
booms induce governments to spend more which mray be harmful to economic growth

depending on how effective or not the spending is.

Consumption is usually the largest component of GID® just like investment, an increase
in consumption will lead to an increase in GDP Iy same amount. A positive relationship
between the copper price and consumption would Bavarable indicator of economic
growth to a certain extent because it implies thertease in copper prices lead to an increase
in consumption. An increase in consumption triggarsncrease in government revenue from
taxes such as VAT, import taxes and it may imprthe financial conditions for funding

investment both through profits and loans.

According to Greene 2003, (section 19.6.2) in ppilec the VAR model is a Seemingly
Unrelated Regression model, indeed estimation bR $dve similar results as those of a
VAR. To determine the direction of causality ane tbffects of price and 1Q on GDP,
Cumulative Impulse response functions and Grangessality tests (Wald Tests) were
calculated after the estimation of the VAR

To have an insight into whether the copper expodniis had any effect on the appreciation

of the exchange rate, the following VAR model wasdfied;
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AINRER, = a + B1AlnP,_; + B, AINRER,_;+&;; (5)

WhereRERiIs the real effective exchange rate #nig the price. Real effective exchange rate
was used because it measures the value of a cyragiainst a weighted average of several
foreign currencies divided by a price deflator malex of costs. This implies that an increase

in the value represents a real appreciation ohtiae currency, and a decrease represents a
real depreciation.
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CHAPTER 5

5.0 RESULTS

5.1 Descriptive Statistics

Table 2 below gives the mean values of all the abdeis in the sample with their
corresponding standard deviations. Among the fiventries Australia had the largest mean
GDP while PNG had the smallest as expected. Theedi®n from the mean or average
values of all the variables are given by the steshdviation and for GDP, Zambia had the
smallest variation or dispersion while Chile hae thighest. The IQ variable, democracy
showed that there were some variations for Chi&yRnd Zambia and none for Australia

and PNG because the score for these countriehditje overtime.

Table 2: Characteristics of Sample Data

Country

Variable

RGDP

Price

Consumption  2.19e+11 9.14e+1(®.93e+10 2.26e+10 2.00e+09 3.78e+08 3.64e+10 1.22e+10 2.82e+09 4.74e+08
Investment 6.71e+10 3.56e+10.03e+10 9.19e+09 5.63e+08 1.59e+08 9.49e+09 4.95e+09 7.91e+08 4.53e+08
Expenditure 5.10e+10 2.17e+1(.42e+09 2.54e+09 5.06e+08 6.57e+07 4.43e+09 1.78e+09 6.66e+08 2.20e+08
Democracy 10 0 3.021739 7.037958 4 0 2.847826 6.099061 -1.6087 6.564139
Dem*Price 29631.31 1.399.3611797.83 23297.54 5597.342 5597.342 7898.014 22769.43 -1979.68 19560.06

Copper 409.903 303.301 2776.391 1731.861 136.386 85.296 1.35Q 380.555 449.300 380.555
Exports(KMT)
RER 95.759 11.718 112.762 28.609 119.676 20.833 104.720 3.157 104.500 57.751

Australia Chile Papua New Guinea  Peru Zamba

Mean Std. Dev  Mean Std. Dev  Mean Std. Dev  Mean 3¢d. Mean Std. Dev

2.93e+11 1.24+11 4.8le+10 2.94e+1073e+09 1.02e+09 4.48e+10 1.67e+10 3.10e+09 7.74e+08
2963.131 1399.336 2963.131 1399.336 2963.131 1399.336 2963.131 1399.336 2963.131 1399.336

To explore whether or how variables are relatedlet8 below gives a simple correlation
matrix of Real GDP and the independent variablescpentry (all variables in logarithms
except the IQ variable and exports). It can be $leat there is a positive correlation between
the copper price and real GDP in all the countasept PNG, with Chile and Zambia having
the highest positive coefficient. The democracyein@lso has a positive relationship with
GDP in all the countries except Peru. The inteoactf price and democracy index shows a

similar trend as price except the sign on Zambianagative. As expected most of the
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components of GDP are positively correlated withntl so are the copper exports, except
that of Australia and PNG

Table 3: Correlation between GDP and all other vambles

Country Australia Chile Papua New Peru Zambia
Guinea

Variable RGDP RGDP RGDP RGDP RGDP
Price 0.004 0.191 -0.088 0.083 0.129
Consumption 0.582 0.889 1.000 0.966 0.250
Investment 0.850 0.906 -0.148 0.840 0.263
Expenditure 0.320 0.375 0.302 0.629 0.026
Democracy 0.695 -0.041 0.100
Dem*Price 0.272 0.09 -0.033
Copper -0.001 0.181 -0.104 0.301 0.275
Exports

All variables are in logarithms except 1Q variable

To understand how the copper export boom may af&deP and its components, it was
imperative to calculate the share of each compoime@DP. The table 4 below shows the
average ratios of the three GDP components (Consompnvestment and Expenditure) to
GDP from 1965-2010. Zambia had the highest leffebasumption representing about 96%
followed Chile, Peru PNG and Australia. Similarlyardbia had the highest ratio of
investment to GDP as well the ratio of expenditar&DP followed by Australia and PNG.
Peru on the other hand had the smallest expenditiice to GDP of only about 10%. The
table also shows that all the five countries hadatiee net exports (net importers) with

Zambia having the largest deficit of about 45% wliiteru had the smallest with 12%

Table 4: Ratio of Consumption, Investment and Expediture to Real GDP

Country Australia Chile Papua New Peru Zambia
Guinea
Ratio Estimation Ratio Ratio Ratio Ratio Ratio
Consumption/RGDP 0.762 0.814 0.808 0.812 0.955
Investment/RGDP 0.234 0.208 0.227 0.212 0.268
Expenditure/RGDP 0.178 0.159 0.204 0.099 0.225
Total 1.174 1.181 1.239 1.123 1.448
Exports/RGDP -0.174 -0.181 -0.239 -0.123 -0.448

Data source: World Bank
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5.1.1 Testing For Stationarity, Investigation Orderof Integration and Selection of Lags
The Augmented Dickey Fuller (ADF) and KPSS testevased to test for level and trend
stationarity of the variables using the MacKinnd®41) test statistic critical value. All the
variables were found to contain a unit root andritbk hypothesis of non stationarity could
not be rejected. This was evidenced by graphicalyars which showed an increasing trend
in all the variables over time. After differencingce with various lags, the variables became
stationary at 1% level. However the problem with &DF test is that it has a low power (the
null hypothesis of unit root may not be rejectedewlin reality there may be no unit root),
hence a more powerful KPSS test was used to corfiemADF test results and the KPSS
results confirmed the ADF results. It was therefooacluded that all the variables were
integrated of order one i.¢.(1). The table below shows the ADF results of etghced
variable results.

Table 5: Augmented Dickey Fuller Tests (first diffeences)

Country Australia Chile Papua New Guinea  Peru Zambia
Variable t-statistic lag t-statistic La t-statistic lag t-statistic lag t-statistic lag
g

INRGDP (-4.027)** 5 (-4.005)** 1 (-5.088)*** 1 (-3.653)** 3 (-7.273)** 0
InPrice (3.846)** 1 (3.846)** 1 (-3.846)*** 1 (-3.846)** 1 (3.846)** 1
InConsump ~ (-.3654)** 1 (4.245)x* 1 (-4.339)*** 3 (3.698)*** 2 (-4.553)*+* 2
Ininvest (-4.646)*** 2 (-4.365)*** 2 (-5.343)** 6 (4.192)*** 4 (-3.858)*** 2
Ingovtexp (5.382)*** 2 (-3.706)** 1 (-4.240 )**=* 2 (4.197)** 2 (-4.652)** 1
INREX (-3.723 )= 0 (-3.723)x** 0 (-5.498)** 1 (4.234) 1 (-6.514)* ** 5

***Significant at 1% level **Significant at 5% Significant at 10% All tests based on
MacKinnon approximate p-value

The optimal numbers of lags used in the VAR weremeined using Likelihood Ratio test
statistics (LR) and Akaike’s Information CriterigiAIC), (table 6 below). The LR test
compares a VAR witlp lags with one withp.; lags, given the number of lags, The null
hypothesis is that all the coefficients on ffdags of the endogenous variables are zero. The
AIC on the other hand measures the discrepancydeetthe given model and the true model
and the lag with the smallest value is the ordécsed by that criterion. In both selection

criteria, the optimal number of lags is indicatgddn asterisk (*).
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Table 6: Selection of Lags for VAR

Country AUS PNG CHIL PER ZMB

Lag LR AIC LR AIC LR AIC LR AIC LR AlC

0 -20.952* -5.151* -8.296 -8.107 -2.319

1 45.945 -20.848 21.011 -4.8366 74.32 -8.354  32.6647.820 87.86 -2.736

2 40.312 -20.600 22.605 -4.5681 123.53 -9.642 60.2447.823 59.282  -2.402

3 34.994 -20.215 21.768 -4.2758 69.041 -9.568 72.141-8.842 42.482  -1.625

4 46.449* -20.124 43.642* -4.6175 107.9* -10.466113.76* -9.066* 134.52* -3.270*
*Optimal number of Lags Endogenous: fitisterences in Natural logs of Real GDP, Consuompti

Investment, Expenditure, Price and the 1Q, intdacbetween 1Q and Price (for Chile, Peru and Zaabi

In all the five countries, the optimal number ofdaindicated by the LR was four while the
AIC indicated zero for Australia and PNG and foorr 6ther three countries. Using zero lags
for estimation in the two countries did not giveyameaningful results. Moreover since
annual data is used in this study, it is plausiblexpect that a meaningful relationship would
be significant after a year and more, hence ithallVAR estimations, four lags were used.
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5.2 Econometric Results

The VAR model was estimated using Seemingly Unedl®egression and in the estimation,
contemporaneous prices were not included becausebdieline estimation showed that
almost all of its coefficients were not significahlote that because there were no variations
in the institutional variable over time for Ausieand PNG(table 2 above), only the effect of
copper export booms (price) on GDP and its comptsneere explored for these countries(
for the rest of the countries both variables waleeh into consideration). Since there were
five countries in this study, a VAR was estimated ¢ach and all the system results are
presented in appendix 3. Note that the number gé lased in the estimation for all the
variables was 4 and for the equations withoutighgariable, 5 variables were used for each
equation( Australia and PNG) and those with Qe &and the interaction term included, 7
variables were used. This implies that for a VARI&Ure with the number of lags equal to 4
and 7 variables assuming no simultaneity, trend$ @her complicating factors that are
possible, the simple rule of thumbkispk® where k is the number of variables gmis the
number of lags i.e. with our 7 variables, our tatainber of parameters to be estimated
would be 203, with each of the 7 equations haviigp@rameters (including the intercept).
The reported SUR results in appendix 3 show thattotal number of parameters estimated
for the four equations was 112, with each equati@ning 28 parameters(without the
intercept). If the number of lags were 5, themtaltof 140 parameters would be estimated

with each equation having 35 parameters.

In applied work, because of the complicated dywarnm the VAR, most researchers do not
interpret the VAR coefficients, they are insteateiasted to know the response of one
variable to an impulse in another variable i.e. ulsp-response relationship between two
variabled. Hence the interpretations of the results are lypdiased on the Cumulative
Impulse-Response Functions (CIRF) and Granger baudasts. According Litkepohl
(2005), if there is a reaction of one variable narapulse in another variable we may call the
latter causal for the former, hence the impulsparse functions will in a way give us the
idea about causality between the variables. Ty faticount for the total effect of price with

the interaction of 1Q, calculations based on simoihes in excel were used.

3. Stoke and Watson(2001) and Litkepohl(2005)amhis in detail
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5.2.1 Contribution of Copper Export Booms and the Eect of the Quality of Institutions

5.2.1.1 Copper Export Booms and Real GDP

a) Australia
The results for Australia are presented in appeBdixable Al. Real GDP seems to be quite
autoregressive with most of its lags entering sicguntly in its own equation. There was no
significant cross equation effect of GDP with iponents including investment though the
relationship was positive. The total effect of greee on GDP over the four lags (considering
the significant lags) was however negative with agfficient of -0.03 implying a 10%
increase in the price results on average in a Od#drease in GDP. This result is
guestionable and shouldn’t be taken too serioustabse the share of copper exports in GDP
is less than 1% (table 1 above) and therefore noayexplain much of the relationship. The
price also has an overall negative effect on comsiom, investment and government

expenditure.
[Table A1]

The CIRFs of price to GDP and its components fosthalia are presented in figure 5.1
below. The impulse is a one standard deviation positieelsiiexogenous shock) or innovation from
the international copper market with the respdieirg the cumulative growth rates of GRR its
components at 5% confidence level. A shock in theepof copper seems to have the greatest
effect on investment. A one standard deviationckhim the price initially leads to an
increase in investment in thiest four years and then decreases after the Hoygtar before

rising again
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Cumulative Impulse-Response functions of Price-Comsnption, Expenditure,
Investment and Real GDP(Australia)

Price-Consumption Price-Governement Expenditure

Price-Investment Price-RGDP

N — e

0] 5 10 15 0] 5 10 15
step

95% CI cumulative irf

Graphs by irfname, impulse variable, and response variable

Figure 5.1: Cumulative Impulse-Response functionsfd’rice- Consumption,
Expenditure, Investment and Real GDP for Australia

The shock seems to taper off to zero after thpeiod or year. There was a slight increase in
GDP in the first three years and this is undersithledowing to the size of the copper sector
in Australia economy. Similarly the significant pesise of consumption and expenditure to
a shock in price was quite small implying that eridid not lead to an increase in either

consumption or expenditure in Australia.

b) Papua New Guinea
In the case of PNG, the consumption variable waspmkd because there was perfect
collinearity with GDP and so only three equatiorerevestimated and coupled with this, the

data series for PNG also had a lot of missing alagens.

[Table A2]
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All the coefficients in the Real GDP equation &ept significantly different from zero and
this may be due to the problems associated witld#te explained above. The total effects
of investment and price on GDP although not sigaiit were positive with the sum of the
coefficient of the four lags of 0.085 and 0.122pexgively. The positive relationship of price
with GDP may imply that copper export booms areefieral to the growth of the Papua
New Guinean economy. The impulse-response functetsny gives a visual representation
of the results and similar to the Australian cabe, price seems to generate the greatest
response from investment with a shock in priceileado an increase in investment in the
first year, subsiding in the second year. Investni@&reases again after the fourth year and
the increase persist even after tfep@riod. The price also appears to have an effeGDP
although the effect is smaller than that of invesitin The noticeable effect on price is
plausible for PNG considering the fact that copeeports contribute on average 13% to
GDP.

Cumulative Impulse-Response functions of Price-Expaliture, Investment and Real
GDP

Prices-Government Expenditure Prices-Investment

14
.54
—_— /v_
0 em——"
_54
T
o 2 4 6 8
Prices-RGDP
1
.54
0 ———" —
-.54
T T T T T
o 2 4 6 8
step

‘ 959% CI — cUmulative irf ‘

Graphs by irfname, impulse variable, and response variable

Figure 5.2: Cumulative Impulse-Response functionsfd’rice- Expenditure, Investment
and Real GDP
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5.2.1.2 Copper Export Booms, IQ and Real GDP

To fully account for the effect of a one point iease in price in the case of our interaction
variable, we need to account for the time dependehthe 1Q values as well as the inclusion
of lagged terms of price and 1Q. In the VAR systewe, have seven variables including the
interaction term. Suppose the effect of an inn@vatn price in a system containing all the
six variables is of interest. To isolate the effetprice on RGDP, consumption, investment
and government expenditure, we assume that akhhbeges in the variables have values
equal to zero, prior to time t = 0. To calculdte total response of RGDP to an impulse in
price, we need the impulse response of a 1 uniéase in price plus the impulse response of
price with the 1Q variable multiplied by the givé® values. To achieve this, regression
coefficients were used to calculate the ImpulsepBese Functions (IRFs) taking into
consideration the change in the 1Q values. In tte §imulation, the sum products of the
regression coefficients and the initial changethevalues of the variables at time t=0 were
calculated (this was done for all the four equaionthe system) with our impulse variable,
price set to zero, our base value for IQ to 1.5thedntercepts at 1 to give us the IRF at t=0.
In the second simulation, we introduce a one uogitive shock in price, together with a
value of 1Q for a specific point in time with allé changes in the other variables set to zero
and the base 1Q still at 1.5 to obtain impulse oesp after the shock. To obtain the IRF for
the next yearthese values are lagged by one year (up to 4 kagd)new values based on the
previous year are calculated and so on ujme t=1, 2... 12To get the IRFs for different values
of 1Q, we just change the values of 1Q with all tther variables remaining unchanged. Note
that since the equations were estimated as a sysi#nthe cross equation effects of
consumption, investment and government expendittegee taken into consideration when
conducting the simulations. To obtain the corr&fd for the total effect of price on GDP,
we subtract the values of the IRF with the intetcapd base 1Q value only (simulation 1)
from those that include the price and 1Q changasation 2) so as to correct for the
effects of the intercepts. The same procedure wlasmed when calculating the IRFs at time
t=1, 2... 12. To obtain the respective CIRFs, we tddindividual growth rates or response
of RGDP, consumption, investment and expenditurk year to the value in the next year up
to the 13 year. In essence what we are looking for aradted growth rates of GDP and its
components to a 1 unit increase in price, in thes@mce of varying values of 1Q over the

years. The simulations were done for Chile, PediZzambia
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c) Chile
The results for Chile are presented in table ABhm appendix. The total effect of price on

GDP for the significant lags was positive (0.03)ietthis understandable for Chile owing to
the fact that the share of copper in Chile’s econgsmon average about 16%. This implies
that price has an impact on GDP with a 1% incréag®ice leading to a 0.03% increase in
GDP all things being equal. The total effect ater(considering only the significant lags)
on investment equation was positive (2.61) implyan@% increase in price would lead to a
2.61% increase in investment which is quite sultistnThe relationship of price with
consumption and government expenditure was negatreeall, with the total effect being
-0.98 and -0.66

[Table A3]

The 1Q variable, democracy was not significant aber four lags. Based on the regression
coefficients, without fully accounting for the déflent values of IQ, the interaction between
IQ and Price had a total effect of (-0.01).

In the three countries where we explore the rol&pfthe 1Q scores range from from 1965-
2010 and in the case of Chile, it's scores varyfrh5 as the lowest score(worst IQ level) to
10 as the largest score (best IQ level). In ordemiderstand how GDP responds to a shock in
price with an improvement in the 1Q scores from therst to the best, we insert four
different scores (1.5, 4.5, 8, and 10) one at @ tim our simulation. The four scores depict
the different levels of IQ that Chile experienceteiothe years and therefore included to
understand what happens to GDP and it's comporent€) improves. Figure 5.3 below
shows the CIRFs obtained after the simulations stading with the lowest 1Q value that
Chile had in the 60’s (1.5), a one unit increaserige initially leads to a decline in GDP
response for the first four years before increagintpe fifth year up to the 12year. Notice
that there was no big difference between the resgwmf GDP at 1.5 and 4.5 1Q level,
suggesting that a change of 3 points in the IQesald not bring about any significant
change in GDP. Increasing the 1Q score to 8 imgadawe GDP response substantially with
the first three years turning positive. The respodsclined between thé*3o the 7" after
which we saw a sustained increase until th® yigar. Increasing the 1Q score to 10 led to a
sharp increase in GDP in the first four years befteclining until the B period, after which
there was a more sustained increase up to thedr2 Netice that the fourth year had a GDP

value that was more than twice the amount obtaméd IQ 8. The result suggests that with
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an improvement in 1Q value, there is a correspapdicrease in GDP especially for the first

five years.

Cumulative Impulse-Response functions of Price -Ré&DP
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Figure 5.3: Cumulative Impulse-Response functionsfd’rice -Real GDP for Chile

IRFs can also be understood as dynamic impact pligls and as such they indicate the
impact of price on GDP, for instance twelve yearghe future (graphs above). To fully
appreciate the impact of price taking into consatien the effect of institutions in present
time, we discount responses of GDP, assuming anestt rate of 0.05(discount rate 0.952) at

the different levels of IQ and sum them over theyéars.

Table 7: Total Discounted Values for Chile

1Q level 1.5 45 8 10
Total Discounted Values 1.606 1.433 1.231 1.370
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The results above suggest that with an improvenrethe 1Q, the total impact of a price
increase on GDP declined for Chile. An increasé@nfrom 8 to 10 however showed an

improvement in the discounted sums by about 0.139.

The CIRFs below (figure 5.4) show the simulatedhltatffect of price on investment,
consumption and expenditure taking into considendtie 1Q values at two points in time i.e.
the lowest or worst and the highest or best 1Q.hWatlow IQ value, the responses of
consumption and investment to a one unit increasgrice were negative at least for the
initial five years in both cases. On the other handncrease in the 1Q value to 10, led to an
increase in cumulative responses of both consumptnal investment for first five years and
after the ¥ period onwards suggesting that 1Q has an effectthen consumption and
investment as well. Notice that there was a clesemblance in CIRF graphs for GDP and
consumption and this was expected since consumfitioms the largest percentage in GDP
at about 81.4%(see table 4) .There was a positigeith in expenditure at low IQ level
especially after the"4to the & period and a negative cumulative growth at a @tscore,

suggesting that an improvement in the 1Q level $gada decline in expenditure.
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Cumulative Impulse-Response functions of Price-Comsnption, Expenditure, and
Investment
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Figure 5.4: Cumulative Impulse-Response functionsfd’rice- Consumption,
Expenditure, Investment and Real GDP for Chile

(d)Peru

In the case of Peru, the total effect of price wasitive in the GDP equation with the value
of 0.31 (table A4 in the appendixf. the copper price were to increase by 1%, GDP on
average would increase by 0.31%. There was nafis@m impact of price on investment

over the four lags. There was evidence howevet 4 10% increase in price would on
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average increase consumption and government eixpendy 4.3% and 18.6% respectively

considering only the significant lags.
[Table A4]

Considering the democracy and the interaction tésmverall effects on GDP considering

only the significant coefficients were negativelwitalues of -0.00and-0.03 respectively.

To fully account for the 1Q in analysing the effettprice on GDP and its components, the
same simulation procedure as explained above wpaledphere. Figure 5.5 below shows
responses of GDP to a one unit positive shockioemt IQ values 1.5(worst for Peru), 4, 7.5
and 9.5(best 1Q). The CIRFs for Peru show a strpogjtive response to GDP with an
improvement in the 1Q score from 1.5 through to. QJBlike Chile, there was a sustained
increase in the GDP level for Peru until the 12Ztaryand this strongly suggest that IQ has a

big influence on the response or growth of GDP.

Cumulative Impulse-Response functions of Price -Ré&DP
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Figure 5.5: Cumulative Impulse-Response functionsfd’rice -Real GDP for Peru
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The CIRF for the GDP components are shown belowfignre 5.6. The graphs for
consumption and expenditure seem to follow the sammed as that of GDP with the
cumulative growth in both equations increasing he tnitial five years before decreasing
thereafter at lower IQ levels. With an increasetl® IQ score however, there is a
corresponding increase in both consumption andredipee. Investment however shows a
different trend in that with a low IQ score, thesenegative growth while at a higher 1Q,
investment increases quite steadily reaching aevafiabout 1.4%, higher than the response
of the other variables, implying yet again that race increase has the highest effect on

investment.
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Cumulative Impulse-Response functions of Price-Comsnption, Expenditure, and

Investment
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Figure 5.6: Cumulative Impulse-Response functions fo Price to Consumption,
Expenditure, Investment and Real GDP for Peru

The table below show the discounted sum of impagtx the 12years, again under the
assumption of the interest rate being 0.05. UnGkde, the total sums of GDP responses for
Peru were increasing with a corresponding increaséhe IQ level, showing a strong

influence of institutions.
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Table 8: Total Discounted Values for Peru

IQ level 15 4 7.5 9.5
Total Discounted Values 1.197 1589 2.139 2.454

e) Zambia

The total effect of price on GDP was negative.00) considering only the significant lags
implying that on average, copper exports have atnggimpact on economic growth. The
relationship of price and investment was positinmd aignificant with a 10% increase in the
price leading to a 11.3% increase in investmenhe price also had a negative effect on

consumption and a positive one on expenditure.

The IQ variable had a positive effect on GDP whle sum of the significant coefficients
being positive (0.0005) The contribution of copper exports was significamth the
interaction of price and 1Q variable (relative teteffect of price only) positive suggesting
that with an improvement in the quality of instituts, there is enhanced contribution of
copper exports to economic growth. The total eftdcthe interaction variable was positive
with a coefficient of 0.011. The increase in themer price also induced the Zambian
government to spend more in that 1% increaseside pn average leads to a 2.9% increase
in expenditure. On the other hand an increaseli¥b ancrease in price would on average lead

to 0.92% decrease in consumption
[Table A5]

Accounting for changes in the IQ variable, the ClBdow show that at 1Q 0.5(lowest 1Q
level for Zambia), cumulated GDP growth was inciegdor a period of 1-6years before
showing a decline with the values not turning iega. An improvement in the 1Q value
from 0.5 to 5 shows a sustained increase in GD&llithe years even in the 13ear. A
further improvement in the 1Q score to 8.5 doesamainge the shape of graph that much but
considering the 2 year, the magnitude of the response is almost H6hnis higher than
the other responses at the three lower IQ values.ifiplication is that with a higher 1Q, the

contribution of copper exports to economic grovetlemhanced.
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Cumulative Impulse-Response functions of Price -Ré&DP (Zambia)
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Figure 5.7: Cumulative Impulse-Response functionsfd’rice -Real GDP (Zambia)

The discounted sum of impacts at the same disaatebf 0.952 for Zambia follow the same
trend as that of Peru, where we see an increaG® response with an increase in 1Q level
(table below). Similar to the discounted results Peru, Zambia shows also a very strong

correlation between institutions and the respo$&lXP to a copper export boom.

Table 9: Total discounted values for Zambia

8.5
4.467

5 7.5
3.861 4.294

0.5
3.083

IQ level
Total Discounted Values

Consider the CIRFs in figure 5.8 below, which showmulative responses of GDP
components to a one unit increase in the pricee@t® values, the lowest and the highest 1Q
attained by Zambia i.e. 0.5 and 8.5. The resulggest that with an increase in the 1Q value,
there was an increase in consumption and experdittrile investment reduced. It is
worthwhile to note that the reaction of investmestdifferent from the corresponding
reactions in the cases of Chile and Peru. Expereddn the other responds in a similar way
as that of Peru.
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Cumulative Impulse-Response functions of Price- Caumption, Expenditure, and

Investment
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Figure 5.8: Cumulative Impulse-Response functionsfd’rice- Consumption,
Expenditure, Investment and Real GDP for Zambia

5.2.2 Granger Causality Wald Tests
Granger causality is a statistical concept of clityghat is based on prediction. According to

Granger causality, if a sign&l "Granger-causes" (or "G-causes") a sigfpalthen past
values ofX; should contain information that helps to predigabove and beyond the
information contained in past values>tfalone. Its mathematical formulation is based on

linear regression modeling of stochastic proce@Sesnger, 1969).
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Granger causality tests were conducted to determirether price and price together with
the interaction between 1Q and price Granger-ca@eR. Similarly, Granger causality tests
were also carried out to test whether price Gramgesed investment. In Table 10 below,
the first hypothesis tests that the coefficientshe four lags of price that appear in the
equation with the dependent variable Real GDPja@irdly equal to zero. Similarly the
second hypothesis test that the coefficients offdlie lags of the 1Q variable that appear in
the equation with the dependent variable Real GE@Hointly equal to zero. To test the total
effect of price on GDP, we test whether the cosdfits of the four lags of price together with
the coefficients of the four lags of the interantierm that appear in the equation of Real
GDP are jointly equal to zero. The same interpiataillows for the other hypotheses. This
IS a post-estimation test after the estimation AR model that performs Wald tests of
simple linear hypotheses about the parametersnnmaalel. The hypothesis that price does
not Granger-cause real GDP is rejected for Australt not rejected for PNG, implying that
price cause Real GDP in the case of Australiaotheer words this implies that copper
exports cause GDP. Democracy Granger causes RdalitbDoth Peru and Zambia at 10%
and 5% respectively, with outcome for Chile beingignificant. The third hypothesis is
rejected, implying thaprice together with the interaction betwdé€h and price Granger causes
Real GDP for all the three countries where thecefd institutions is explored. This confirms

the results depicted by the cumulative impulse@asp functions above.

Table 10: Granger Causality Wald tests

Country Australia Chile PNG Peru Zambia

Null Hypothesis t-statistic(chi2) t-statistic(chi2) t-statistic(&)i t-statistic(chi2) t-statistic(chi2)
Price does not Granger-23.271*** 4.434

cause RGDP

Democracy does not 3.274 7.895* 13.268**
Granger RGDP

(Price +Dem*Price) 42.060 *** 13.235* 25.287***
does not Granger-cause

RGDP

Price does not Granger 16.28*** 30.908*** 6.32 8.595* 47.943***

cause Investment

Investment does not 0.211 9.762** 1.79 23.335 *** 52.465***
Granger-cause RGDP

***gignificant at 1%  ** significant at 5% *significant at 10%
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The relationship between price and Investment wasd to be a significant one for all the
countries except PNG. The impulse-response fumgtan the other hand showed a high

response of investment to a shock in prices fathallcountries.

5.2.3 Copper Export Booms and Exchange Rate

In chapter three, explanation about the Dutch disetheory was given and that this
phenomenon results in the appreciation of the ezahange rate. According to Miller and
Simpasa,(2010)he exchange rate is the key mechanism for the Ddisgase argument to be
valid, hence the level of the exchange rate’seddpnce on the international price of copper
will help to give an insight of the potential Dutdsease symptoms. Equation 5 was used to
study the relationship between the exchange rateaoes. The table below gives the sum of the
coefficients of the VAR estimates. The most importesult and the interest for this study is the
effect of price on the Real Exchange rate. There avaegative relationship between RER and
price for Australia, Chile and PNG and a positivee dor Peru and Zambia. All the results were
not significant except for Zambia which had a digant fourth lag at 5%. Table 11 below shows

the sum of the coefficients for the three lags.

Table 11: Sum of VAR Coefficients

AUS CHIL PNG PER ZMB

Total of Threelags RER Price RER Pricee. RER Price ER Price RER Price
RER -0.031 1.041 0.684 -0.488 -0.445 3.757 -0.764247 -0.142 -0.199

Price 0.081 -0.044 -0.001 -0.086 0.113 -0.270 0.058.132 0.119 0.014**
Number of Observations=27 1980-2010

The CIRF for Zambia between price and REER is showiig 5.9 (for the other countries see
appendix 3B). A one standard deviation shock ingsrgenerates a highly significant response
from the REER with the REER values settling at biglevel than the initial one. This suggests

that copper export boom led to the appreciatiothefexchange rate in the case of Zambia.
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Cumulative Impulse-Response functions of Price to &al Effective Exchange Rate
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Figure 5.9: Cumulative Impulse-Response functionsfoPrice to Real Exchange rate for

Zambia
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5.3 Discussion
The study has brought out four major findings (fefe is a relationship between copper

booms and economic growth (ii) The copper priceahasonger effect on investment than on
Real GDP, consumption and expenditure (iii) Insioal quality has an effect on the
contribution of copper export to economic growt¥) @opper export booms did not have a

very strong effect on the real exchange ratesun & the five countries under study.

It was evident from the results that the coppecegaffects GDP in all the countries except
PNG which did not show any significant result mgibkecause of the reasons highlighted
earlier and therefore no inferences will be madgetdaon PNG results. Generally the results
for the other countries compare well with the fimgs of Deaton and Miller (1995),
considering that they used a stronger price indbeichvincluded all the commaodity prices,
unlike the international copper price used in stisdy. The authors found that in the short
run, copper export booms have a positive impacG@P, especially through investment
which similar to what this study has brought outefie was also some evidence that price
induced an increase in consumption in all the atemtand considering that consumption
forms the largest share of GDP for all the coustrthis suggests that copper exports forms
an important part of these countries’ GDP. Evenugfiiothere was some evidence to suggest
that price had an important effect on governmepeexiture for Zambia and Peru, this study
could not bring to the fore whether copper expextenues reflected into an unsustainable
rise in government expenditure in the short rumasdo affect growth negatively after a short
lived boom in both Peru and Zambia. In the cas€Mfe, the result that price had a little
effect on expenditure is an important one in thauggests that the Chilean government did

not increase their spending in light of copper ekpooms.

The evidence from theumulativeimpulse response functions and Granger causalgig te
show that the total effect of price and the inteoac of democracy with price have a
significant impact on GDP. The relationship is gatarly stronger in Zambia and Peru
which show a sustained cumulative increase in GIIR &an increase in the IQ value. The
discounted impacts also show that IQ had the highgsact on Zambia, followed by Peru

and lastly Chile. The results was a bit surprisimghat looking at table 1; the expectation
was that we would see a greater impact from Zarabth Chile since their copper exports
have a higher ratio in GDP than that of Peru. Aplanation for Chile’s results would be

that the importance of the copper sector has beducing in the Chilean economy in recent

years and therefore the dependence on copper erpgehues has also been reducing.
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Nevertheless, an improvement in IQ in Chile lecatoonsiderable increase in GDP in the
first four to five years implying that an increaselQ brings the positive results of price
booms earlier than with lower 1Q. The above res@$pecially for Zambia and Peru compare
well with the results obtained by Collier and Gaslé2007) and Mehlum et al (2006) who
contend that the contribution of natural resourocerns is influenced by the quality of
institutions. This study is a bit different frometlabove studies in that it traces out the impact

of IQ at different points in time and how this udihces GDP and its components.

Another interest in this study was to find out wiegtthe countries under study had any
symptoms of the Dutch disease which may in turrecfithe copper’s contribution to
economic growth. Comparing with other studies saglhose of Meller and Simpasa (2011),
in the case of Chile, the results are similar sitheg/ also found a negative but insignificant
result. In the case of Zambia on the other harelréisult differ only in terms of significant
levels in that they found an insignificant, but piee result. Their study only focused on a
few observations and furthermore they did not empAR estimation method to take
advantage of more information concerning the végbTlhe results are however consistent
with the findings of Cali and Willem te Velde (0 who argued that copper export booms
led to an increase in the real exchange rate ircélse of Zambia. The fact that there was a
positive relationship of price with the real exchbamate does not imply that Zambia suffered
from the Dutch disease because this study did oointp detail to explore whether the
appreciation of the exchange rate led to the spgndnd factor reallocation effects. In
general however, the World Bank, (2009) and othexcent literature discussed in chapter 3,
explain that there is some evidence that most dpurgl countries have succeeded in limiting
the appreciation of their currencies, thus redugiotgntial adjustment costs as prices decline
mainly due to prudent fiscal management and stargiof the inflows of foreign currency by
convertingthem into foreign-denominated assets. Hence thitdddoe one of the reasons of
having the insignificant relationship between pi@eel RER for the other countries.

In light of the above results another point of dsgion would be that comparing the three
countries above, Zambia has the smallest GDP pgetatand if democracy had the largest
impact on Zambia, why is Zambia’s economic perfaro@astill low relative to the other
countries? Of course this is a very broad questiahto completely answer this question, one
would have to look at the number of other factamsluding macroeconomic policies
prevailing in the country that might have affecesmbnomic development. What is evident

from the study though was that with an increas&DP there was a corresponding increase
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in expenditure, which would imply cross effectsvibimtn GDP and expenditure .i.e. Increase
in GDP leads to increase in expenditure which in faeds into GDP. If the expenditure was
not effective (which is highly likely) then this gld have affected Zambia’'s economic
performance. There was also a substantial redudtwestment with a price boom,
suggesting that expenditure might have crowdedirougistment. Note also for Zambia that

there is a potential of the adverse effects ofdh&h disease although not verified.

Finally there may be potential problems in themeation of our results and one of them is
that although estimating the equations separatelgdch country may have advantages of its
own, this may have affected our results in thatialmer of observations and information was
lost due to the inclusion of four degrees of fremadfdags) and differencing of variables.
Another problem highlighted in the study IDeaton and Miller (1995) is that the split
between consumption and investment should not éated too seriously in that many
statistical offices do not adhere to a uniform phare of separating government expenditure
from investment. The problem concerning the qualitgata was clearly evident in the case
of PNG. The choice of democracy as our 1Q variabéy also not be the most appropriate

proxy in that it is more of a political score omrtadble than an indicator of governance.
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5.4 Conclusions and Recommendations
The study provided evidence that in the short rapper price booms are beneficial for

economic growth for most of the countries in questand that the channel of effects of the
copper price booms are mainly through investmean tirectly on Real GDP. However

including the interaction of IQ with price in theegressions resulted into a stronger
relationship with Real GDP as evidenced from thendative impulse response functions,

implying that to a certain extent the quality o$titutions are important in determining and

augmenting the contribution of copper price boomstonomic growth in the short run,

consistent with many studies that have been donmginutions. It was also clear that in

recent years, many countries have responded weatbpper booms in that there was no
significant real appreciation of the currencieshie countries under study, suggesting that
many countries are now finding the cure for the dbutlisease. Hence for a country that
wants to benefit more from its copper price booweneies, the quality of institutions as well

as the quality and amount of investment would neelde improved. The expenditures for

government should also be effective so that it doescrowd investment and consequently
economic growth.

Although the study attempted to find out the rofeirwstitutions in the short-run, further
studies are recommended to look at these effecteernong-run; how does GDP and its
components behave in the long run in response pgperoexport booms? This was quite a
difficult study in that there were a lot of dynaiand interrelations among the variables at
play, hence further in depth studies are recomnetaléook at these interrelationships with
the use of different types of institutions that tce@ governance characteristics. Finally the
results of this paper suggest that future researcthat area may go a long way into
understanding the role oiacroeconomic policies prevailing in countries togerly isolate

the effects of institutions.
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APPENDICES

Appendix 1: Description and Sources of Data

VARIABLE

DESCRIPTION

SOURCE

Real GDP for
all the Countries

This is the sum of gross value added by all resider]
producers in the economy plus any product taxes
minus any subsidies not included in the value ef th
products. Data are in constant 2000 U.S. dollars.

WDI(World Bank)
and

Copper prices

Price of Copper in $/mt, in constant 2000$

G&nworld
Bank)

Investment

Consists of outlays on additions to the fixed assé
the economy plus net changes in the level
inventories.. Data are in constant 2000 U.S. dallar

. WDI(World Bank)
of

Consumption

Sum of household final consumption eslgare and
general government final consumption expendit
This estimate includes any statistical discrepaimc
the use of resources relative to the supply
resources. Data are in constant 2000 U.S. dollars.

WDI(World Bank)
lre.

<<

of

Expenditure

Includes all government current expenditures
purchases of goods and services (inclug
compensation of employees), but exclu
government military expenditures that are part
government capital formation. Data are in cons
2000 U.S. dollars

farDI(World Bank)
ling
des
of
tant

Polity2

The POLITY score is computed by subtracting
AUTOC score from the DEMOC score; the result
unified polity scale ranges from +10 (strong
democratic) to -10(strongly autocratic)

tiolity IV project
ng
jly

Exchange Rate

Real effective exchange rate is oh@nal effective
exchange rate (a measure of the value of a curr
against a weighted average of several fore
currencies) divided by a price deflator or index
costs. This implies that an increase in the v:
represents a real appreciation of the home curreg
and a decrease represents a real depreciation.

GEM (World
eBank)
2ign
of
alue
ncy

Copper exports

Exports (combination) of concensrated refined
copper

International
Copper Study

Group (ICSG)
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APPENDIX 2

Appendix2A: Percentage Share of World Copper Expor by Country

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Chile 39.3 388 37.8 38.2 39.6 443 39.9 38.7 40.4 39.1
Peru 4.6 4.2 4.5 6.9 6.4 6.6 7.8 6.9 7.8 8.6
Australia 4.7 5.0 5.8 5.5 5.6 5.0 5.4 5.0 4.8 5.9
Canada 5.9 7.1 8.2 5.2 4.0 4.3 4.8 4.4 4.3 5.2
Zambia 1.9 1.9 2.5 2.9 3.1 3.2 3.2 3.5 3.5 4.2
Indonesia 5.2 6.7 6.6 7.2 6.7 4.4 6.6 5.1 4.3 4.0
Japan 3.3 3.0 3.8 3.6 25 1.6 1.9 2.4 3.1 3.2
USA 1.2 2.6 0.8 0.7 1.4 1.6 1.7 3.9 2.6 2.6
Kazakhstan 3.3 3.7 35 3.7 3.7 3.8 3.3 2.8 2.9 -
Poland 2.0 2.1 1.8 2.2 2.4 2.3 2.2 2.1 1.7 2.2
South 0.5 0.3 0.6 0.4 0.3 0.2 0.3 0.5 0.6 2.0
Africa

Belgium 1.7 1.9 2.1 1.7 2.9 1.5 1.8 1.8 1.5 2.0
Other 23.6 20.3 18.9 18.5 18.5 18.5 18.4 20.3 18.7 18.5
countries

Source: Miller and Simpasa (2010)

Appendix 2B: Total Copper exports by Country in Kilo MT (1990-2010)

Australia Chile Peru Zambia Papua New
Guinea

1990 217.6 1390.4 162.9 459.9 155.6
1991 218.555  1636.2 236.2 382.3 193.7
1992 256.529  1809.1 236.8 411.9 171.2
1993 275.109 1844.1 244253 377.519 203.2
1994 312.972  1883.4 268.175 336.835 192.9
1995 228.031  2232.9 311.807 278.063 210.9
1996 356.317 2727 374.782 299.203 188.4
1997 417.766  3125.063 451.348 303.784 86.7
1998 504.829  3442.794 444117 227.98 187.222
1999 575.7 4100.5 489.854 205.933 182.574
2000 642.672  4298.4 505.93 200.591 187.913
2001 715.702  4494.6 632.2 297.51 213.677
2002 709.589  4319.9 838.023 330.84 212
2003 733.9 4411.6 774.38 358.784 196
2004 678.12 5232.7 929.47 409.909 174
2005 797.57 4989.3 951.915 454.472 193
2006 776.99 4777.2 969.95 584.988 194.1
2007 694.555 5161.23 1124.555 537.25 169.034
2008 900.262  5116.6 1263.384 657.65 159.7
2009 891.981  4977.33 1245.957 795.895 166.7
2010 908.1349 5023.6 1251.731 792.821 159.744

Source: ICSG
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Appendix 3A: Vector Autoregressive Results (VAR)dr Australia, Chile, PNG, Peru

and Zambia

APPENDIX 3

All the VAR results were estimated using Seemingyelated Regression (SUR)

Table Al: GDP components, Copper Price and Institubns(Australia)

Dependant RGDP Consumption Investment Expenditure
Variables
Independent Independent variables Coefficients (Absolutalises in parenthesis)
Variables
InRGDP.—1  (043(1.92*  0.05(0.35) 1.36(1.28) -0.006(-0.03)
InRGDP,_,  0.56(2.56)*  0.23(1.53) 1.08(1.02) -0.30(1.19)
InRGDP,_; 0.21(0.87) 0.04(0.24) 0.09(0.08) -0.16(-0.6)
InRGDP,_, -0.51(-2.08)**  0.11(0.66) -0.72(0.62) 0.012(0.05)
InC,_, -0.72(2.3)** -0.15(0.69) -4.46(3.00)*** -0.01(0.03)
InC,_, -0.29(0.88) -0.09(0.39) -2.51(1.62) 0.72(1.96)**
InC,_, 0.47(1.47) 0.78(3.54)**  3.58(2.37)*** 0.81(2.26)**
InC,_, 0.12(0.37) -0.06(0.29) 1.73(1.16) -0.50(1.41)
Inl,_, -0.06(1.16) 0.06(1.62) -0.09(-0.36) 0.05(0.82)
Inl,_, -0.06(1.01) 0.04(0.93) 0.10(0.38) 0.03(0.5)
Inl,_, -0.05(0.96) -0.06(1.57) 0.02(0.09) -0.06(-0.97)
Inl,_, 0.09(1.97)** -0.02(-0.63) 0.02(0.07) -0.0.3(-0.56)
InG,_, 0.52(3.19)***  0.09(0.80) 1.13(1.46) 0.19(1.03)
InG,_, -0.20(1.00) -0.06(0.4) -0.08(-0.09) -0.34(-1.52)
InG,_; -0.30(1.88)* -0.33(-2.97)***  -1.76(-2.33)** -0.201-09)
InG,_, 0.05(0.37) 0.01(0.12) -0.34(-0.54) 0.20(1.34)
InP,_, 0.03(2.81)***  0.01(1.11) 0.08(1.60) -0.02(1.82)*
InP,_, 0.01(1.09) 0.00(0.60) 0.05(0.96) 0.02(1.92)**
InP,_, -0.03(2.4)** -0.01(1.82)* -0.03(0.5) -0.03(1.98)**
InP,_, -0.03 (2.26)**  -0.02(2.6)*** -0.19(3.24)**=* -0.01((88)

***gignificant at 1%

significant at 5%

ggiificant at 10%
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Table A2: GDP, GDP components and Copper Price (PNG

Dependant RGDP Investment Expenditure
Variables
Independent Independent variables Coefficients (Absolutalises in parenthesis)
Variables
InRGDP.—1  _0.16(0.96) -0.31(0.83) -0.10(0.95)
InRGDP,_,  -0.04(0.26) -0.07(0.18) 0.09(0.79)
InRGDP,_;  0.16(0.83) 0.43(0.97) -0.52(4.1)***
InRGDP,_, -0.37(1.63) -0.22(0.42) 0.43(2.85)***
Inl,_, 0.00(0.03) 0.31(1.83)* 0.01(0.3)
Inl,_, 0.08(1.23) -0.32(1.99)** 0.04(0.8)
Inl,_, -0.02(0.35) -0.15(0.97) -0.07(1.52)
Inl,_, 0.02(0.37) 0.12(0.83) 0.05(1.12)
InG,_, 0.09(0.38) 0.85(1.47) 0.16(0.99)
InG,_, -0.24(1.08) -0.07(-0.14) -0.47(3.21)**
InG,_; -0.36(1.46) 0.75(1.31) 0.34(2.04)**
InG,_, -0.08(0.36) 0.18(0.36) 0.11(0.78)
InP,_, -0.06(0.93) 0.27(1.71)* 0.06(1.33)
InP,_, 0.09(1.15) -0.27(1.48) 0.06(1.06)
InP,_, -0.08(1.11) 0.22(1.35) 0.00(0.02)
InP,_, 0.12(1.62) -0.23(1.29) 0.06(1.26)

***gignificant at 1%

significant at 5%
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Table A3: GDP, GDP components, Copper Price and Itisutions (Chile)

Seenmi ngly unrel ated regression

Consunpti on
I nvest ment
Expendi ture

. 0163495
. 0196529
. 0629995

. 011307

dl nConsunpC
L1.
L2.
L3.
L4.

dl ni nvest C
L1.

dl nGovt expC
L1.
L2.
L3.
L4.

dl nprices
L1.
L2.
L3.
L4.

DenC
L1.
L2.
L3.
L4.

L1DenPC

L2DenPC

L3DenPC

L4DenPC
_cons
Consunpti on

dl nRGDPC
L1.

L2.

L3.

L4.

dl nConsunmpC
L1.
L2.

. 6977153
-. 6646253
1. 801522
. 8201407

-.2770036

. 291745
-. 8563207
-.4811275

. 0344988
-. 069119
-. 1420095
-. 1092604

I

I

I

I

|

I

I

I

I

I

I

I

I

I

I

I

| .0185684
| .1937956
| .2177155
| -.5185098
I

I

I

I

I

|

I

I

I

I

I

I

I

I

I

I

I

-. 0759809
-. 1326453
-. 0940669

. 1623043

. 0045635
. 0004237
-.0039442
-9. 45e- 06

. 0092383
. 0208702
. 0112477
-. 0267799
-. 0124906

|

| 1.237641
| -.9953321
| .9442056
| .1074232
|

I

|

I

-1. 277077
. 1185435

. 2996482
. 5125588
. 3906803
. 3582917

. 2649412
. 3066046
. 1797482
. 1644891

. 0578877
. 0624196
. 0601732
. 0397192

. 2901513

. 205583
. 2711714
. 2889682

. 0558018
. 0571849
. 0802224
. 0909528

. 0043546
. 0071176
. 0074424
. 0059262

. 0069635
. 0067649
. 0092702
. 0099466
. 0209982

. 3601921
.6161213
. 4696173
. 4306845

. 3184726
. 3685541

R-sq

0. 8945

0. 9451

0.9274

0. 9290

z P>| z|
2.33 0.020
-1.30 0.195
4.61 0.000
2.29 0.022
-1.05 0.296
0.95 0.341
-4.76  0.000
-2.92 0.003
0.60 0.551
-1.11  0.268
-2.36 0.018
-2.75 0.006
0.06  0.949
0.94 0.346
0.80 0.422
-1.79 0.073
-1.36 0.173
-2.32 0.020
-1.17  0.241
1.78 0.074
1.05 0.295
0.06  0.953
-0.53 0.596
-0.00 0.999
1.33 0.185
3.09 0.002
1.21 0.225
-2.69 0.007
-0.59 0.552
3.44 0.001
-1.62 0.106
2.01 0.044
0.25 0.803
-4.01 0.000
0.32 0.748

chi 2 P
339.00 0.0000
688.65 0.0000
511.16 0. 0000
523.59  0.0000
[ 95% Conf. Interval]
. 1104156 1. 285015
-1.669222 . 3399714
1. 035803 2.567241
. 1179019 1. 522379
-.7962789 . 2422717
-.309189 . 892679
-1.208621  -.5040207
-.8035203 -.1587348
-. 078959 . 1479567
-.1914592 . 0532211
-. 2599468  -.0240721
-.1871086  -.0314122
-. 5501177 . 5872545
-.2091398 . 596731
-.3137707 . 7492018
-1.084877 . 0478575
-. 1853504 . 0333887
-. 2447256 -. 020565
-. 2512999 . 0631661
-. 01596 . 3405685
-.0039714 . 0130984
-. 0135265 . 0143739
-. 0185311 . 0106426
-. 0116245 . 0116056
-. 0044099 . 0228865
. 0076112 . 0341291
-. 0069215 . 0294169
-.0462749  -.0072849
-. 0536463 . 0286651
. 5316769 1. 943604
-2.202908 . 2122435
. 0237726 1. 864639
-. 7367029 . 9515494
-1.901272  -.6528821
-. 6038092 . 8408962



L3.
L4.
dl ni nvest C
L1.
L2.
L3.
L4.

dl nGovt expC
L1.
L2.
L3.
L4.

dl nprices
L1.
L2.
L3.
L4.

DenC
L1.
L2.
L3.
L4.

L1DenPC
L2DenPC
L3DenPC
L4DenPC
_cons

| nvest ment
dl nRGDPC
L1.
L2.
L3.
L4.

dl nConsunpC
L1.
L2.
L3.
L4.

dl ni nvest C
L1.
L2.
L3.
L4.

dl nGovt expC
L1.
L2.
L3.
L4.

dl nprices
L1.

-. 4628401
-.2984195

. 2242469
. 1872784
. 0833717
. 0574688

. 6551836
. 4281692
. 3363222
-. 1642445

-.1188809
-. 3661294
-. 4958344
-. 0379526

. 0090423
. 0171418
-. 0096963
-. 00914

. 013821

. 036413

. 0479349
-.0084122
-. 0686219

6.510668
-2.06732
5.287647
-1.567618

1. 592499
3. 638524
-3.907586
1. 027063

I

I

I

I

I

I

I

I

I

I

I

I

| -1.573434
| -1.300385
| -.596499
| -.3568415
I

I

I

I

I

I

I

I

I

|

I

I

I

I

-5.403716
. 5126899
4.587091

-5.294047

. 3920643
-.1162635
. 8283993
1.394419

. 0813382
-. 1796842
. 0371464

. 2160664
. 1977241

. 0695839
. 0750315
. 0723312
. 0477445

. 3487764
. 2471211
. 3259616
. 3473542

. 0670766
. 0687391
. 0964313
. 1093298

. 0052345
. 0085557
. 0089461
. 0071236

. 0083705
. 0081317
. 0111432
. 0119563
. 0252409

1.154633
1. 97504
1. 505407
1. 380604

1. 020897
1.181438

. 692623
. 6338252

. 2230585
. 2405211
. 2318651
. 1530498

1.118039
. 7921722
1. 044904
1.11348

. 2150209
. 2203502
. 3091206

. 350468

. 0167796
. 0274261
. 0286778

e
01
o

erkr
o
@

-1.77
-5.33
-5.14
-0.35

-7.05
-5.41
-2.57
-2.33

who =
o
o

.85

(o200 3
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. 032

0.131

[eNeoNoNe] [cNoNoNe]

[eNeoNoNe]

[cNoNoNe) [cNoNeoNe) [cNeoNoNe)

[cNoNoNe)

cooe

. 001
. 013
. 249
. 229

. 060
. 083
. 302
. 636

. 076
. 000
. 000
. 728

. 119
. 002
. 000
. 105

. 000
. 000
. 010
. 020

. 000
. 518
. 000
. 000

. 068
. 598
. 007
. 000

0. 000

o o

. 000
. 195

-. 8863224
-. 6859517

. 0878648
. 0402195
-. 0583949
-.0361086

-. 0284055
-.0561792
-. 3025508
-. 8450463

-.2503485
-. 5008555
-.6848363
-. 2522351

. 001217
. 000373
-.0272304
-. 0231019

-. 0025848
. 0204752
. 0260946

-.0318462

-.1180931

4.247629
-5.938328
2.337104
-4.273551

-.4084221
1.322948
-5.265103
-. 2152118

-2.010621
-1.771798
-1. 050946
-. 6568136

-7.595032
-1. 039939
2.539117
-7.476427

-. 0293688
-. 548142
. 2225341
. 7075143

. 0484507
-.2334384
-. 019061

-. 0393579
. 0891127

. 3606289
. 3343374
. 2251382
. 1510463

1.338773
. 9125177
. 9751953
. 5165573

. 0125868
-. 2314033
-.3068324

. 1763299

. 0193017
. 0339106
. 0078378
. 0048219

. 0302269
. 0523509
. 0697752
. 0150217
-. 0191507

8. 773707
1. 803688
8.23819
1.138316

3.59342

5.9541
- 2. 55007
2.269337

-1.136247
-. 8289722
-. 1420517
-. 0568694

-3.2124
2. 065319
6. 635064

-3.111666

. 8134975
. 3156149
1. 434264
2.081324

. 1142256
-. 12593
. 0933539



L4. |

I

L1DenPC |

L2DenPC |

L3DenPC |

L4DenPC |
_cons

dl nConsunpC
L1.
L2.
L3.
L4.

dl ni nvest C
L1.
L2.
L3.
L4.

dl nGovt expC
L1.
L2.
L3.
L4.

dl nprices

L1DenPC |
L2DenPC |
L3DenPC |
L4DenPC |
_cons

. 0553702

-. 0271995
. 083942
-. 0911113
-.166721
. 0454074

. 0228353

. 0268324
. 0260671
. 0357208
. 0383272
. 0809122

. 0106138

-. 07979
. 0328515
-. 1611227
-.241841
-. 1131776

. 1001266

. 0253911
. 1350325
-. 0210999
-. 091601
. 2039925

-. 7862156
-.0774383
-. 585466
. 6463514

-. 5985601
-. 8069131

. 1539459
-. 3425829

. 3370872
. 3249995
. 1877141
. 0967054

1. 319906
. 6331505
-.6376077
. 2820833

-.0384374
-. 1357079
-.2621577
-. 2584899

-. 0073923
. 0219198
. 0098517
-.017895

. 0077139
. 0008664
. 0270915
. 0203307
-. 0240102

. 2072309
. 3544758

. 270187

. 2477876

. 1832283
. 2120419
. 1243104
. 1137575

. 040034

. 0431682
. 0416146

. 027469

. 2006631
. 1421773

. 187537

. 1998449

. 0385915

. 039548

. 0554803
. 0629012

. 0030116
. 0049224

. 005147

. 0040984

. 0048158
. 0046785
. 0064111
. 0068789
. 0145219

wWhN®

PWwho

e

PNROPR

OO OO [cNoNeoNe) [eNeoNoNe] [cNoNeoNe) [eNeoNeoNe)

[cNoNoNoNe)

eooo

. 001
. 000
. 216
. 003

. 000
. 000
. 000
. 000

. 000
. 000
. 001
. 158

. 319
. 001
. 000
. 000

.014
. 000
. 056
. 000

. 109
. 853
. 000
. 003
. 098

-1.192381
-.7721981
-1.115023
. 1606965

-. 9576809
-1.222507
-. 0896981
-. 5655436

. 2586219
. 2403914
. 1061509
. 0428671

. 9266136
. 3544882
-1.005173
-. 1096054

-. 1140752
-. 2132205
-. 370897
-. 381774

-. 0132949

. 0122721
-. 0002363
-. 0259278

-.0017249
-. 0083032
. 0145261
. 0068483
-. 0524727

-. 3800505
. 6173215
-. 0559092
1.132006

-.2394392
-.3913187
. 3975898
-.1196223

. 4155525
. 4096076
. 2692773
. 1505437

1.713198
. 9118129
-.270042
.6737721

. 0372005
-. 0581954
-.1534184
-. 1352058

-. 0014897
. 0315675
. 0199397

-. 0098623

. 0171528
. 010036
. 039657

. 0338131

. 0044523

Significant figures in Bold

62



Table A4: GDP, GDP components, Copper Price and Itisutions (Peru)

Seenmi ngly unrel ated regression

ConsPE
I nvest PE
ExpendPE

. 0221271
. 0217148
. 0948627
. 0389098

dl nConsunpPE
L1.
L2.
L3.
L4.

dl nl nvest PE
L1.
L2.
L3.
L4.

dl nGovt expPE
L1.
L2.
L3.
L4.

L1dl npri ces
L2dl nprices
L3dl npri ces
L4dl nprices

DenPE
L1.
L2.
L3.
L4.

L1DenPPE

L2DenPPE

L3DenPPE

L4DenPPE
_cons
Consunpti on

dl nRGDPPE
L1.

L2.

L3.

L4.

dl nConsunmpPE
L1.
L2.
L3.

. 9152853
1.172488
2.279419
. 0736947

-. 8624301
-. 8606513
-1. 915054
-. 8037157

-.1092679
-. 1905326
-. 3000958
-. 0377422

. 3462759
-. 0680005
. 1798268
. 5407355

. 1330062
. 0700215
. 1798144
-. 0159086

-. 0155529
. 0018734
. 0008766
. 0092937

-. 0131976
. 0027893
-. 0171972
. 0104865
. 0407304

. 858115

. 6117995
1. 898716
-. 1195176

-.6668872
-. 3308826
-1.77772

. 5607935
. 6633076
. 6871244
. 6028744

. 5667021
. 5617642
. 5713062
. 5178061

. 0703944
. 0771493

. 080699

. 0678727

. 1131344
. 0900804
. 1116724
. 1006831

. 0513758

. 069062

. 0563195
. 0722872

. 0078796
. 0061454
. 0047177
. 0044207

. 0068975
. 0084655
. 0071116
. 0083613
. 0183848

. 5503455
. 6509497
. 6743228
. 5916424

. 5561441
. 5512982
. 5606624

CwkEk

-1.
- 0.
- 3.
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"R sq"
0. 8288
0.8071
0. 7968
0. 7751

z P>| z|
63 0.103
77  0.077
32 0.001
12 0.903
52 0.128
53 0.126
35 0.001
55 0.121

.55 0.121

.47 0.014

.72 0.000

.56 0.578

06  0.002
75 0.450
61  0.107
37 0.000
59 0.010
01 0.311
19 0.001
22 0.826
97 0.048
30 0.760
19 0.853
10 0.036
91  0.056
33 0.742
42  0.016
25 0.210
22 0.027
56  0.119
94  0.347
82 0.005
20 0.840
20 0.230
60  0.548
17  0.002

[ 95% Conf .

-.1838498
-. 1275715

. 9326803
-1.107917

-1.973146
-1.961689
-3.034794
-1.818597

-. 2472383
-. 3417424

-. 458263
-. 1707701

. 1245366
-. 2445549
-. 0390472

. 3434003

. 0323116
-. 0653375
. 0694303
-. 1575889

-. 0309966
-. 0101714
-. 00837

. 0006293

-.0267164
-. 0193813
-. 0311356
-. 0059014

. 0046968

-.2205424
-. 6640385

. 5770677
-1.279115

-1.75691
-1. 411407
-2.876598

Interval]

2.01442
2.472546
3. 626159
1. 255307

. 2482857
. 2403863
. 7953149
. 2111657

. 0287025
. 0393229
. 1419286
. 0952858

. 5680153
. 1085539
. 3987008
. 7380707

. 2337009
. 2053805
. 2901985
. 1257717

. 0001093
. 0139182
. 0101232

. 017958

. 0003212
. 0138028
. 0032588
. 0268743
. 0767639

1.936772
1.887637
3. 220365
1. 04008

. 4231352
. 7496419
-.678842



L4.

dl nl nvest PE

dl nGovt expPE
L1.
L2.
L3.
L4.

L1dl nprices
L2dl nprices
L3dl npri ces
L4dl npri ces

DenPE
L1.
L2.
L3.
L4.

L1DenPPE
L2DenPPE
L3DenPPE
L4DenPPE
_cons

| nvest ment
dl nRGDPPE
L1.
L2.
L3.
L4.

dl nConsunpPE
L1.
L2.
L3.
L4.

dl nl nvest PE
L1.
L2.
L3.
L4.

dl nGovt expPE
L1.
L2.
L3.
L4.

L1dl nprices
L2dl npri ces
L3dl nprices
L4dl npri ces

DenPE
L1.
L2.
L3.
L4.

-. 4518232

-. 1006287
-. 1472952
-. 2265999

. 0163166

. 3156898
-. 0492414
. 1632301
. 3956453

I

I

I

I

I

I

I

I

|

I

|

| .1896329
| 1047626
| 2417592
| .0097084
I

I

I

I

I

I

I

I

I

I

I

-. 0116402
-. 0030422
. 0048492
. 0052864

-. 0196825
-. 0079453
-. 0225129
. 0057649
. 0486459

1. 964089
4.316158
3. 233573
-3.257924

-2.700101
-4.337772
-1.919496
. 8527475

-.1903867
-. 2776661
-. 7697854
-. 0099619

1. 251142
-. 6247642

1. 03841
1. 005245

. 3453918
-. 370646
. 2595227
-.3231241

-. 0119099
. 0059641
-. 0116229
. 0229755

-.030224

. 508159

. 0690829
. 0757119
. 0791956
. 0666081

. 1110266
. 0884022
. 1095919
. 0988073

. 0504186
. 0677753
. 0552702
. 0709404

. 0077328
. 0060309
. 0046298
. 0043383

. 006769

. 0083078
. 0069791
. 0082055
. 0180423

NNNDN

NNDNDN

. 404223
. 843719
. 945826
. 584631

. 429554
. 408384
. 449292
. 219928

. 3017933
. 3307527
. 3459713
. 2909823

. 4850276

. 386191

. 4787599
. 4316465

. 2202572
. 2960812
. 2414516
. 3099082

. 0337811
. 0263465
. 0202258
. 0189523

. 0295707

84
56

00

76
55
37
14

L11
.80
.78
.38

.63
.84
.22
.03

58
62
17
33

.57
.25

1.07

64

.35
.23
.57

.02

[eNoNoNe) [cNeoNoNe)

[eNeoNoNe]

cNoNeoNe) [cNoNoNe) [eNeoNoNe) [cNoNoNe)

[cNoNeoNe)

o

Cooo

. 374

. 145
. 052
. 004
. 806

. 004
. 578
. 136
. 000

. 000
. 122
. 000
. 891

. 132

. 266
. 072
. 433
. 701

. 528
. 401
. 026
. 973

. 010
. 106
. 030
. 020

117
.211
. 282
. 297

. 724
. 821
. 566
. 225

. 307

-1. 447797

-.2360287
-. 2956879
-.3818203
-. 1142329

. 0980816
-. 2225065
-. 0515661

. 2019866

. 0908142
-. 0280745
. 1334316
-.1293323

-. 0267961
-. 0148625
-.0042252
-. 0032165

-. 0329495
-.0242283
-. 0361916
-.0103177

. 0132837

-2.7481
-1.257429
-2.54014
- 8.323708

-7.461939
-9. 058119
-6.720021
-3.498231

-. 7818907
-.9259294
-1.447877
-. 5802767

. 3005059
-1.381685
. 1000584
. 1592333

-. 0863044
-. 9509545
-.2137138
-. 9305331

-. 0781195
-. 045674
-. 0512647
-. 0141702

-.0881816

. 5441502

. 0347712
. 0010974
-. 0713795
. 1468662

. 533298
. 1240236
. 3780263

. 589304

. 2884516
. 2375998
. 3500868
. 1487491

. 0035157
. 0087782
. 0139235
. 0137894

-. 0064156
. 0083376
-. 0088342
. 0218474
. 0840081

. 676279
. 889744
. 007285
. 807859

= O oOoo,

2.061737

. 382574
2.881029
5. 203726

. 4011173
. 3705973
-.0916942
. 5603529

2.201779
. 1321563
1. 976763
1.851256

. 7770879
. 2096625
. 7327591
. 2842848

. 0542998
. 0576022
. 0280188
. 0601213

. 0277335



L2DenPPE

L3DenPPE

L4DenPPE
_cons
Expendi ture

dl nRGDPPE
L1.

L2.

L3.

L4.

dl nConsunpPE
L1.
L2.
L3.
L4.

dl nl nvest PE
L1.
L2.
L3.
L4.

dl nGovt expPE
L1.
L2.
L3.
L4.

L1dl nprices
L2dl nprices
L3dl npri ces
L4dl nprices

DenPE
L1.
L2.
L3.
L4.

L1DenPPE
L2DenPPE
L3DenPPE
L4DenPPE

_cons

. 060728
-.0182841
. 0601721
-. 0207206

. 036293
. 0304885
. 0358465
. 0788189

. 010405
0780405
0100857
1752028

. 1318611
. 0414724
. 1304299
. 1337615

3. 674993
. 3376363
3. 829012
-1. 256878

-2.64934
-.2856109
-3. 271975

. 5541344

-. 513755
-.0189609
-. 3664776

. 0718049

. 1245393
-.2917909
-.1260236

. 5102393

. 4305327
. 4753776
. 4302226
. 5261912

-. 0319714
. 0011736
. 0127339

-.0048431

-. 0491977
-. 0493887
-. 0260835
-. 0470653

. 197153

. 9861379
1.166406
1. 208287
1. 060136

. 996528
. 9878449
1.004624
. 9105459

. 1237863
. 1356645
. 1419067

. 119352

. 1989433
. 1584036
. 1963725
. 1770481

. 0903427
. 1214434

. 099036
. 1271148

. 0138559
. 0108065

. 008296
. 0077736

. 012129
. 0148863
. 0125055
. 0147031
. 0323291

-
NO RO

Phrwr

oOr o

- 4.
-3.
- 2.
-3.

. 66
.29
. 26
.61

.15
.14
.58
.60

.63
.84
.64

88

77

34
14

.31
.11
.53
.62

06
32

20

.10

cNoNoNe) [cNoNeoNe) [cNoNoNe] [cNeoloNe] [cNeoloNe]

[eNeoNoNoNe)

coeoo

. 008
.772
. 001
. 543

. 000
. 889
. 010
. 547

. 531
. 065
. 521
. 004

. 000
. 000
. 000
. 000

.021
. 914
. 125
. 533

. 000
. 001
. 037
. 001
. 000

-4.
- 2.
-5.
-1.

. 742198
. 948477
. 460814
. 334706

602499
221751
2410083
230503

. 7563717
. 2848585
. 6446097
. 1621206

. 2653824
. 6022564
. 5109066

. 1632314

. 2534642

. 237353

. 2361156
. 2770508

. 0591286
. 0200067
. 0035259
. 0200791

. 0729701
. 0785652
. 0505937
. 0758829

. 1337892

5.607788
2.623749
6.197211
. 8209498

-.6961808
1. 650529
-1.302948
2.338771

-.2711383
. 2469368
-. 0883456
. 3057305

. 5144611
. 0186745
. 2588595
. 8572471

. 6076011
. 7134022
. 6243296
. 7753316

-.0048143
. 022354

. 0289937
. 0103929

-. 0254253
-. 0202121
-. 0015732
-. 0182478

. 2605168

Significant figures in Bold
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Table A5: GDP, GDP components, Copper Price and Itisutions (Zambia)

Seenmi ngly unrel ated regression

ConsZM
I nvest ZM
ExpendzZM

. 012818
. 0310747
. 120198
. 0802103

GDP
dl nRGDPZM
L1.
L2.
L3.
L4.

dl nConsunpzZM
L1.
L2.
L3.
L4.

dl nl nvest ZM
L1.
L2.
L3.
L4.

dl nGovt expZM
L1.
L2.
L3.
L4.

dl nprices
L1.
L2.
L3.
L4.

DenZM
L1.
L2.
L3.
L4.

L1DenPZM

L2DenmPZM

L3DenPZM

L4DenmPZM
_cons
Consunpti on

dl nRGDPZM
L1.

L2.

L3.

L4.

dl nConsunpzZM
L1.
L2.

-1.059813
-. 6614256
-. 1461252

. 3723582

. 1730023

. 270337
. 1128029
. 0121181

. 072331
. 1193653
. 1072141

. 026814

I

|

I

|

I

I

|

I

I

I

I

I

|

I

I

| . 149574
| .0873757
| .0214385
| .0436588
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

. 1016237
. 0196792
-. 0665419
-. 125032

-. 0006945

. 0053478
-. 0000394
-. 0048569

-. 0163266
. 0024234
. 0081863
. 0271093
. 0390866

I

| -1.681153
| -3.130475
| -.1530804
| 1.590724
|

I

|

I

-. 3674564
. 4824378

. 1282177
. 1793162
. 1445984
. 1049718

. 0407817
. 0505828

. 049038

. 0374822

. 0147918
. 0184964
. 0213891
. 0123431

. 0255387
. 0279872
. 0218022
. 0226788

. 0194761
. 0242201
. 0235705
. 0330198

. 0020874
. 0029953
. 0038576
. 0026711

. 0042761
. 0053072
. 0050373
. 0076427
. 0070223

. 3108389
. 4347174
. 3505508
. 2544838

. 0988674
. 1226282

R-sq

0. 8930

0.9042

0.7923

0.8334
z P>| z|
-8.27 0.000
-3.69 0.000
-1.01 0.312
3.55 0.000
4.24  0.000
5.34 0.000
2.30 0.021
0.32 0.746
4.89 0.000
6.45 0.000
5.01 0.000
2.17 0.030
5.86  0.000
3.12 0.002
0.98 0.325
1.93 0.054
.22 0.000
0.81 0.416
-2.82 0.005
-3.79 0.000
-0.33 0.739
1.79 0.074
-0.01 0.992
-1.82 0.069
-3.82 0.000
0.46 0.648
1.63 0.104
3.55 0.000
5.57 0.000
-5.41  0.000
-7.20 0.000
-0.44 0.662
6.25 0.000
-3.72 0.000
3.93 0.000

[ 95% Conf .

-1.311115
-1.012879
-.4295328

. 1666172

. 0930716
. 1711965
. 0166903
-. 0613457

. 0433397

. 083113
. 0652922
. 0026221

. 099519

. 0325218
-. 0212931
-. 0007908

. 0634512
-.0277913
-.1127392
-. 1897497

-. 0047857
-. 0005229
-. 0076001
-. 0100921

-. 0247075
-. 0079785
-. 0016867
. 0121299
. 0253232

-2.290386
- 3. 982505
-. 8401474

1. 091945

-.561233
. 2420909

Interval]

-. 8085106
-.3099724
. 1372824
. 5780991

. 2529331
. 3694774
. 2089156
. 0855819

. 1013223
. 1556175
. 149136
. 051006

. 199629
. 1422295
. 06417

. 0881084

. 1397961
. 0671496
-. 0203445
-.0603143

. 0033967
. 0112185
. 0075213
. 0003784

-. 0079456
. 0128253
. 0180592
. 0420886

. 05285

-1.071919
-2.278444
. 5339865
2.089503

-. 1736797
. 71227847



L3.
L4.
dl nl nvest ZM
L1.
L2.
L3.
L4.

dl nGovt expzZM
L1.
L2.
L3.
L4.

dl nprices

DenZM
L1.
L2.
L3.
L4.

L1DenPZM
L2DenmPZM
L3DenPzZM
L4DenmPZM
_cons

| nvest ment
dl nRGDPZM
L1.
L2.
L3.
L4.

dl nl nvest ZM
L1.
L2.
L3.
L4.

dl nGovt expZM
L1.
L2.
L3.
L4.

dl nprices
L1.
L2.
L3.
L4.

. 2921958
-.410326

. 1638808
. 3783757
. 2675573
-. 0429327

. 2036343
. 1411806
-. 0504956
. 0118244

-. 0015128
-. 0057912
-.3988588
-. 5236046

. 0369528
-. 0599696
-. 0104911

. 036292

. 0236316
-.006628
. 0481763
. 1285489
. 0584139

-1.976684
-4.547223
-4.563544
. 9238336

-. 0948081
1.193518
1. 000375
. 1856988

-.2580983
. 2584902
. 1413763

-. 0052922

. 6017757
. 5207416
. 1141906
. 6106722

1.126226
. 3672053
-.2840868
-. 2561018

. 0218943
. 0433948
-. 0643218

. 1188831
. 0908684

. 0358597
. 0448409
. 0518538
. 0299234

. 0619137
. 0678495
. 0528553
. 0549804

. 0472161
. 0587168
. 0571421
. 0800502

. 0050605
. 0072615
. 0093519
. 0064755

. 0103665
. 0128663

. 012212
. 0185282
. 0170241

1.202335
1. 681501
1. 355942
. 9843519

. 3824226
. 4743301
. 4598437
. 3514821

. 1387067
. 1734462
. 2005721
. 1157446

. 2394844
. 2624441

. 204446
. 2126659

. 1826333
. 2271187
. 2210277
. 3096369

. 0195741
. 0280878
. 0361735

1.49
0.70

MO BN
(&)
(o)}

.014

0. 000

[eNeoNoNe] [cNeoNoNe]

[cNoNoNe)

[eNoNeoNe) [cNoNeoNe] [cNeoNoNe)

[eNoNeoNe]

cooo

. 000
. 000
. 000
. 151

. 001
. 037
. 339
. 830

. 974
. 921
. 000
. 000

. 000
. 000

. 000

. 804
. 012
. 030
. 597

. 063
. 136
. 481
. 964

. 012
. 047
. 576
. 004

. 000
. 106
. 199
. 408

0. 263

[eoNe)

. 122
. 075

. 0591893
-. 5884249

. 0935969
. 2904891
. 1659258
-. 1015814

. 0822856
. 0081981
-. 15409
-. 0959351

-. 0940546
. 120874
-.5108553
-. 6805001

. 0270345
-. 0742019
-. 0288205

. 0236002

. 0033135
-. 0318455
. 0242412
. 0922343
. 0250472

-4.333218
-7.842906
-7.221142
-1.005461

-. 8443427
. 2638482
. 0990984

-.5031935

-. 5299585
-. 0814581
-.2517378
-. 2321474

. 1323949
. 0063607
-.2865162
. 1938548

. 7682709
-. 0779392
-.7172931
-. 8629791

-. 0164702
-. 0116563
-. 1352206

. 5252023
-.2322272

. 2341646
. 4662622
. 3691889

. 015716

. 324983
. 2741631
. 0530989
. 1195839

. 091029

. 1092917
-.2868623
-. 366709

. 0468712
-. 0457372
. 0078383
. 0489838

. 0439496
. 0185894
. 0721113
. 1648634
. 0917806

. 3798503
-1.251541
-1. 905946

2.853128

. 6547264
2.123188
1. 901652
. 8745911

. 0137619
. 5984385
. 5344904
. 2215629

1. 071156
1.035123
. 5148973
1.02749

1.484181
. 8123497
. 1491195
. 3507754

. 0602588
. 0984459
. 006577



L4, |

L1DenPZM |
L2DenPZM |
L3DenPZM |
L4DenPZM |

_cons |

Expendi ture

dl nRGDPZM
L1.
L2.
L3.
L4.

dl nConsunpzZM
L1.
L2.
L3.
L4.

dl nl nvest ZM

L1.
L2.
L3.
L4.

dl nprices
L1.
L2.
L3.

I
|
|
I
|
|
I
|
I
|
I
|
I
|
I
dl nGovt expZM |
I
I
|
I
|
I
|
I
L4. |
I
I
|
I
|
I
|

L1DenPZM |
L2DenPZM |
L3DenPZM |
L4DenPZM |

_cons |

. 0444623

-.1661515
-. 0799644
-. 0205041
. 0459432
-. 02955

2.579819
. 6133233
1. 252352
1.539422

-. 8393073
-.1744412
-.0781996

. 0187394

-. 1123204
-. 0691311

. 0351542
-. 1530767

. 2418203
-. 3370422
-.2695034
-.1834498

. 1231881
. 2895634
. 12974083
-.1687075

-. 0159632
-.0024118

. 0277809
-. 0047505

-. 0015351
. 0293823
-. 0282495
. 0670544
-. 0651113

. 0250475

. 0400981
. 0497673
. 0472364
. 0716676
. 0658499

. 8023399
1.122096
. 9048445
. 6568757

. 2551975
. 3165289
. 3068619
. 23455083

. 0925615
. 1157437
. 1338454
. 0772384

. 1598122
. 1751336
. 1364305
. 1419157

. 1218745
. 1515604
. 1474957
. 2066263

. 0130621
. 0187435
. 0241392
. 0167147

. 0267582
. 0332106
. 0315217
. 0478251
. 0439428

NP oW

- 3.
- 0.
- 0.

-1.
- 0.

-1,

cNoNeoNe) [cNoNoNe) [eNeoNoNe) [eNoNoNe) [cNoNeoNe]

[cNeoNoNoNe)

ecoeo

. 001
. 582
. 799
. 936

. 225
. 550
. 793
. 047

. 130
. 054
. 048
. 196

. 312
. 056
. 379
. 414

. 222
. 898
. 250
. 776

. 954
. 376
. 370
. 161
. 138

-. 00463

-. 2447424
-. 1775065
-.1130858
-.0945228
-. 1586135

1.007262
-1.585944
-.5211106

. 251969

-1.339485
-. 7948265
-. 6796379
-. 4409707

-. 2937375
-.2959847
-. 2271779
-.3044612

-. 0714059
-. 6802978
-. 5369022
-.4615996

-. 1156815
-. 0074894
. 159346
-.5736876

-. 0415646
-.0391483
-. 0195311
-. 0375107

-. 0539802
-. 0357092
-.0900309
-. 0266811
-. 1512377

. 0935546

-. 0875607
. 0175776
. 0720776
. 1864092
. 0995135

4.152376
2.812591
3. 025815
2.826874

-.3391295
. 4459442
. 5232387
. 4784496

. 0690968
. 1577224
. 2974863
-. 0016921

. 5550465
. 0062134
-.0021046
. 0946999

. 3620577
. 5866163
. 4188266
. 2362725

. 0096381
. 0343248

. 075093
. 0280097

. 05091
. 0944739
. 0335319
. 1607899
. 0210151
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Appendix 3B: Impulse-Response functions of Price-Ré Effective Exchange Rate

(RER)
a) Australia
dInRERA, dInRERA dInRERA, dinprices
4_
2_
04 /\/\/\f
24
dinprices, dinRERA dinprices, dinprices
4_
2_
0_ \/’—‘
.2_
0 5 10 15 0 5 10 15
step
95% CI — impulse response function (irf)
Graphs by irfname, impulse variable, and response variable
b) Chile
dInRERC, dInRERC dInRERC, dInprices
o_
-1
-2
dinprices, dinRERC , dinprices, dinprices
14
o+ \VE
-14
24
0 5 10 15 0 5 10 15
step
95% CI — impulse response function (irf)

Graphs by irffname, impulse variable, and response variable
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c) Papua New Guinea

dINRERPNG, dInRERPNG dINRERPNG, dinprices
>4
o4
_2
dinprices, dinRERPNG dinprices, dinprices
24
o \//_¥/—\
_2
T T T T T T T T
o 5 10 1s o ) 10 1s
step
950%6 ClI — impulse response function (irf)
Graphs by irfname, impulse variable, and response variable
dINRERPE, dInRERPE dINnRERPE, dinprices
a4
>4
o4
2
_a
dinprices, dinRERPE dinprices, dinprices
a4
>4
o4
2
_a
T T T T T T T T
o 5 10 15 o 5 10 15
step
9596 ClI — impulse response function (irf)

Graphs by irfname, impulse variable, and response variable
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