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Abstract

This paper analyzes the effect of temporary resource booms on manufac-
turing industry at a global level, but emphasizing the South-American
case. The main conclusions arethe following: first, theworld s facing a
boom of booms since 2002, in which South-America plays a prominent
role; second, fuel and minerals booms are more likely to be larger and
longer, and to generate more Dutch disease symptoms than capital flows
or agricultural products booms, and third, the negative impact over
theindustry tends to last two and three years after the boom has ended.
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1.INTRODUCTION

nthelastdecade South America hasbenefitted from signifi-

cant capital flows on account of exports of natural resources

and greateraccesstointernational financial markets, which
has produced significant economic growth. Nevertheless, many
of the concerns analysts have been voicing for some time now
regarding the sustainability of this driver of growth in an envi-
ronment of reduced internationalliquidity and lower commod-
ity prices have begun to materialize. One of the main questions
is the role of manufacturing industry in this new environment
and its potential for offsetting lower revenues from natural
resources and capital.

Themain question addressed by this paperis therefore wheth-
er the end of booms will be accompanied by a readjustment in
relative prices (or depreciation) that might contribute to a fast
recovery in manufacturing output, or in other potential ex-
port sectors, that partly offsets the fall in revenues generated
bybooms. Another question is whether the characteristics and
consequences of boomsvaryaccordingto the type of boom (ag-
ricultural products, fueland minerals, or capital) countries have
enjoyed. To answer these questions we identify the main natu-
ralresource and capital boom and post-boom periods that have
occurred at a global level, and particularly in South America;
describing them and establishing the effects they have had on
manufacturingindustryaccordingtothesectortheyoccurredin.

The impact of revenues associated to natural resources on
manufacturingand the overall behavior of economies hasbeen
widely analyzed in economic literature. The corresponding
studies can be divided into three main groups. The first group
revolves around the idea of a secular decline in the terms-of-
trade for commodities originally proposed by Prebisch (1959)
and Singer (1950). This idea was severely questioned by later
studies (e.g., Cuddington, 1992) but has been taken up again
recently by Ocampo and Parra (2010) and Erten and Ocampo
(2013), who not only study trends of price series, but also their
cyclical components.
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The second group of studies deals with the effect of so-called
Dutch disease, where the works of Corden and Neary (1982),
and Ismail (2010) stand out. The latter find important relations
between commodity booms, the real exchange rate and poor
performance in the manufacturing sector. In the same way,
Spataforaand Warner (1995) identify avery strong relation be-
tween the effects of terms-of-trade and the real exchange rate.
Another version of this hypothesis is that put forward by Krug-
man (1987), inwhich he highlights the long-term effects that can
stem from a temporary overvaluation of the exchange rate on
models with dynamic scale economies and endogenous learn-
ing processes (learning by doing).

The third group of works, in manyways complementarytothe
previous one, is based around the theory of “the curse of natu-
ral resources” proposed by Sachs and Werner (1995, 1997), in
which the opportunityfortechnicaladvancesin the production
of primary productsislimited as compared to those generated
by the manufacturing industry. These works also emphasize
the negative impact that revenuesassociated to the production
of primary products normally have on the institutions and eco-
nomic policy of countries thatare overlyreliant on them (Besley
etal., 2013). This group would also include the recent Industrial
Development Reportof the UNIDO (2013), which shows that coun-
tries rich in natural resources (minerals and hydrocarbons)
exhibit lower industrial development (especially in industries
that are key for growth in medium-developed countries, such
as electronic products, automobiles and chemicals).

Several of the abovementioned approaches highlighting the
potentially negative impact on countries of revenues associat-
ed to natural resources have been challenged by works includ-
ing a report by the World Bank from 2001 (De Ferranti et al.,
2001) and the recentwork of Cieplan (Meller etal., 2013), which
emphasize instead the enormous possibilities offered by the
availability of such resources. In any case, although there isno
complete agreement on the long-term implications of natural
resource booms on economies, thereissome agreement on the
fact that, if the necessary measures are not adopted, flows of
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extraordinaryrevenues to a countrywill cause an appreciation
inthe exchangerate thataffects tradable goods production, in-
cludingthose produced by the manufacturingindustry (World
Bank, 2010).!

It is also worth mentioning that, in line with the viewpoint
of Corden and Neary (1982), revenues stemming from capital
flows can have arevaluation effect thathasanegative impacton
manufacturing output over the long-term. In this vein, Lartey
(2008) usesamodel of business cyclestostudythe effect of capital
flows onresource allocation and real exchange rate movements
inemerging economies, finding thatan increase in capital flows
causesanincrease in the demand fornon-tradable goods, which
translates into an appreciation of the exchange rate and a loss
of international competitiveness. Thus, Athukorala and Raj-
apatirana (2003) also find that capital flows other than from for-
eign direct investment (FDI) are related to an appreciation of
the exchange rate. However, theliterature recognizesacertain
ambiguityregarding thisresult because capitalflows also allow
forfinancinginvestmentand current accountdeficits, favoring
manufacturing output. In thisregard, Kamar et al. (2010) find
that FDI flows have a neutral impact on competitiveness, which
in some cases can even be positive.

The approach proposed in this paper differs from the tradi-
tional Dutch disease discussion for at least three reasons. First,
it does not limit itself to the problems that might be generated
byrevenues from natural resourcesand encompassesrevenues
associated to capital flows. Second, it not only includes price
booms, but also those of quantity.” Third, it does not concern
itself with the advantages or disadvantages of natural resourc-
esboomsbutwith theirtemporarydimension;i.e., the fact that
they constitute substantial temporary revenues, but leave per-
manent negative effects on the rest of the economy.

The debate does not revolve around whether Dutch disease
exists, but whether it should be considered a disease.

* Literature on the natural resources curse also generally refers
to prices and quantities.
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Inline with the above, this paperisorganized asfollows: The
first part definesand identifies temporarynatural resource and
capitalboomsatagloballeveland makesacomparison between
the different types of booms. The second estimates the impact
of different types of temporary booms on manufacturing out-
put, and thelastsection sets out some conclusionsand questions
for further research.

I. TEMPORARY RESOURCE BOOMS AT A GLOBAL
LEVEL: IDENTIFICATION AND CHARACTERIZATION

A. Natural Resource Exports and Private Capital Flows:
Trends and Cycles

Duringthelast50years, global exports of naturalresources have
amounted to between 3.5% and 7% of world GDP.? As Figure 1,
panel A, shows, insaid period there have been two major peaks:
the first between 1974 and 1985, and the second, slightly larger
than the former, from 2003 onwards. This paper attempts to
focus more on episodes of this nature than on the behavior of
the series asawhole.

Private capital flows have also performed an increasinglyim-
portant role in the global economy. According to the database
of Bluedorn et al. (2013), between 1975 and 2011, gross capital
flows as a percentage of GDP shifted from 5% to 25% in devel-
oped countries, and from 2.5% to 12% in developing ones. Nev-
ertheless, as can be seenin Figure 1, panel B, the participation
of net capital flows, the ones that can really have a revaluation
effect on manufactured products, is relatively more stable for
high-income economies than for middle and low-income coun-
tries. Three peak periods can also be identified for such flows,
which, justlike those of naturalresources, are the main subject
of this paper.

Inthe case of naturalresources, aswell as that of capital flows,
these episodes tend to have a greater impact on middle and

3 wWDI World Bank.
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Figure 1

NATURAL RESOURCES EXPORTS AND PRIVATE CAPITAL FLOWS

PANEL A PaNEL B
WORLD EXPORTS OF NATURAL NET PRIVATE FLOWS / COUNTRIES GROUP
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Sources: World Bank and own calculations.
Note: Global net flows are not presented because the aggregate of the total flows are
netted.

low-income countries. Table 1 shows that, although middle and
low-income countries do not receive the majority of the global
revenues from commodity exports and net capital flows, they
have been the most vulnerable to the fluctuations in those mar-
kets: The share of such revenues (exports and capital flows) in
GDP is much higher and they are more volatile. In the case of
South America, the share of GDP and volatility duplicate the val-
ues observed in high-income countries throughout the period
studied. With respect to the evolution of this vulnerability, it is
possible to conclude that the share of natural resource exports
in GDP and theirvolatility have increased, while the volatility of
net capital flows hastended to decline across all countryaggre-
gates. Nevertheless, it should be mentioned that the decline in
volatilityin South Americaisverylowwhen takingintoaccount
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the fact that the size of flows as a percentage of GDP has de-
creased significantly.*

The following section presents a methodology for identify-

ing resource booms at a global level, emphasizing the South
American case, and the subsequent sections analyze the results

ataregional and sectoral level.

B. Methodology for Identifying Booms

Toidentifynatural resources booms the World Bank database
of World Development Indicators (WDI, 1964-2012) for 144
countries was used.” Export series over long-term GDP°were

* AsBluedornetal. (2013) show, greater volatility could be explained

5

by the size of the flows (or exports). In fact, when calculating the
coefficient of variation(deviation /average) for natural resources
(1962-2011) the results are similar among high-income countries
(0.3), middle and low-income countries (0.2) and South America
(0.2). Moreover, no changes are observed in the volatility coefficient
in the last period (2002-2011), except for a small increase from 0.2
to 0.3 in South America. In the case of capital flows (1980-2011),
the coefficient of variationis lower for middle and low-income
countries (0.9) than for high-income economies (1), and it declines
for both country aggregates during the last period (2002-2011) to
0.4 and 0.6, respectively. However, in the case of South America,
the coefficient of variation is higher and has tended to increase
(1.7, throughout the sample vs. 2.6 in the last period).

The sample excludes countries such as Hong Kong, Panama, Sin-
gapore, Luxembourg, Kiribati, the Gaza Strip, Oman, Equatorial
Guinea, Democratic Republic of the Congo and Bahamas, that
are centers for re-exporting natural resources and whose inclusion
would therefore distort the results or present statistics that do not
provide logical results. Countries for which there was not sufficient
information were also excluded according to the criteria that they
should have at least 75% of the 25 data items (13 at the ends, in-
creasing progressively up to 25) to be used for obtaining moving
averages of the 25 order series. This means that it is necessary to
have 75% of 13 data items for the ends and 75% of 25 data items
for the middle of the series.

Calculated for eachyear as trend Gpp based on the Hodrick Prescott
filter (1997), with parameter A =400.
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employed foragricultural products (foodstuffsand other com-

modities) and fuels and minerals, applying the criteria’sum-
marizedin Diagram 1, which must be met for three consecutive
years®in order to define aboom:

1) The value of natural resource exports of a given group
must be greater than four percentage points oflong-term
GDP (see Sachsand Warner, 1999). This criteriaensures
that the booms selected are important for the economy
of the country in question.

2) The value of exports over GDP of a given group must be
atleast one standard median deviation above the series

8

To avoid the problem presented by the filter with the first and
ending observations, data from between 1960 and 1963 was eli-
minated from the filtered series. On the opposite end, the series
was completed with 1MF projections before proceeding to filter
the series and the last four obervations were also eliminated from
the filtered series. Parameter A =400 was employed. This value is
suggested for annual data by Correia et al. (1992) and Cogley and
Ohanian (1991). Other authors suggest different values depending
on the objectives sought (Backus and Kehoe, 1992, suggest a value
of 100, and Ravn and Uhlig, 2002, a parameter of 6). However, for
this exercise a parameter of 400 was chosen because it is desirable
for the trend to be as linear as possible and ensure sustained falls
(increases) in GDP are not interpreted as booms (end of booms).

’Additionally, exerciseswere also performed in whichathird criterion

was included: in the boom years the value of exports (or flows) was
higher than the moving average of the series of order 25. We found
that only 6% of the data did not meet this criterion, and several
of these cases could accommodate the exceptions provided for
bonanzas over four years (see note 8). It was decided to privilege
the simplicity of the methodology and apply only the two criteria
mentioned.

In order to allow temporary and modest deviations, it is not neces-
sary for intermediate year to met one out of the two established
criteria or data available, as long as the data is above the median
and the bonanza lasted at least four years. Large two-year booms
(higher than the mean of all the sector’s booms) are also included.
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Diagram 1

METHODOLOGY FOR IDENTIFYING TEMPORARY BOOMS

EXPORTS/LT GDP NET FLOWS /LT GDP
NATURAL RESOURCES PRIVATE CAPITAL

Agricultural Fuels Foreign Short-term

products and minerals investment capital

Two criteria
(three years
in a row)

Value of exports/flows Value of exports/ flows
is at least four points to trend GDP ratio is at least one
of trend GDP standard deviation above
(see Sachs, 1999). the series mean,

in a 25 year moving average.

Note: Non-fulfillment of one criteria is allowed in the year as long as the boom lasts
for at least four years. Countries with at least 75% of potential data are included in
order to obtain a 25-year moving average. 10 countries from the World Bank sample
are excluded.

median,’ on a 25-year moving average. This criteria ex-
cludes countries thatare structurally producers of natu-
ralresources but have notundergonesignificant changes
in the revenues they receive from that item. The use of
amoving average prevents structural changesin the se-
ries, such as the so-called green revolution (revolucion

verde) in Bolivia, being captured as booms.
This exerciseisalsoapplied to the series of net private capital
flows consisting of foreign direct investment and other short-
term flows."” The database employed was that of Bluedorn,

* Themedianis used instead of the average in order to eliminate the

bias created by extreme observations and the effect booms have
on sample period averages.

1 Portfolio held in bonds and stocks -less than 10% of the value of
the firm-; derivatives and other private investments, including
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Duttagupta, Guajardo and Topalova (2013), for the period
1980-2011."

Annex 1 presentsafulllist of the temporarybooms (natural
resources and capital) found.

Thismethodologyis comparable with other exercisesin the
literature for identifying natural resource booms: Sachs and
Warner (1999) establish aselection criteriawhere exports ofa
given product must be atleast 4% of GDP; Céspedesand Velas-
co (2011) applyacriteriabased onanindex of external prices'
and Adler and Magud (2013) one based on the terms-of-trade."”
Acomparisonbetween the results obtained for South America
is presented in Annex 2. In general, all three methodologies
tend to find booms around the peaks which Erten and Ocam-
po (2013) call super-cycles of commodity prices. Neverthe-
less, one advantage of the procedure employed in this paper
as compared to other recent works is that it not only identifies
booms stemming from price increases, but also from quanti-
ty booms. Although quantity booms generate greater added
value, thisadded valueisverylimited in the case of natural re-
sources. Of more importance is the fact that such booms are
also temporary, while their negative effects on other sectors
can be long-lasting. Leaving quantity booms out of the analy-
sis could result in important omissions.

loans, deposits, bank capital and foreign trade credits, aimed at
the private sector.

Some countries have information since 1970.

* Velasco and Céspedes define a boom as an episode during which
the standardized and deflated price index of a primary product
reaches a level of at least 25% above its trend (centered moving
average with a 50 year window). The price index was constructed
for 33 countries and is weighted using the share in exports or,
alternatively, the share in output.

Adler and Magud (2013) define a boom as an episode in which
commodity prices record an annual average increase of at least 3%
and increase atleast 15% from start to peak. A total of 270 episodes
were identified. The boom ends when 33% of the upswing has
reverted.
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In the case of South America, recent agricultural product
booms in Argentina, Paraguay and Uruguay, and those of fu-
elsin Boliviaand Colombia, have consisted more of quantities
than prices (see Table 2). Moreover, methodologies that only
include price indicators might lead to identifying booms in
times of crisis. One example of this could be Colombia’s cof-
feeboomatthe end of the seventies. The procedure described
here findsaboombetween 1977 and 1980, while that employed
by Adler and Magud (2011) identifies thisboom between 1981
and 1985, right in the middle of the coffee crisis; and that of
Céspedesand Velasco (2011) identifyitbetween 1974 and 1985,
acomplete coffee cycle. Moreover, according to the price crite-
ria, Venezuela could still be said to be in the oil boom in 2013,
asfound by Adler and Magud (2013), while our estimates find
thatthe boom ended in 2008.Inany case, and in order to make
theresults more robust, alternative exercises were carried out
that change some of the methodology’s discretional criteria,
suchasthe minimumsize that naturalresource exportsshould
have as a percentage of GDP.

C. Characteristics of Temporary Booms in a Global
Context

The results from applying this methodology at a global level
are shown in Table 3. In the case of natural resources, out of
the 144 countries included in the sample," 101 experienced
booms, i.e., 67% of the countries have registered a natural re-
source boom at some time since 1964. In Latin America, 11 out
ofthe 12 countries studied have enjoyed at least one boom epi-
sode. Meanwhile, the total number of natural resource booms
found with the procedure employedis 231, meaning that on av-
erage each country has experienced 1.6 booms during the last
50 years. South Americais the region that has had the largest
share of booms per country (2.9). This isin contrast to China,

" At least one piece of data in a sector has sufficient information
(see criteria) for calculating the median in a moving window of
25.
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Indiaand South Korea, which have not experienced any natu-
ral resource booms during the last 45 years.

Inthe case of capital flow booms, the region with the highest
boom indicatoris Central America (1.6), followed by East Asia
and the Pacific (1.5). One mightinitially think that the number
of capital booms is lower than that of natural resources. How-
ever, it is important to take into account that the study period
for capital flows is much smaller.

Theresults for the duration of booms in each region during
therecent period as compared to previousyearsare presented
in Table 4. The most interesting result is that the years of natu-
ralresource booms the last decade have been more numerous
than in the previous 38 years and, in the case of capital flows,
slightly numerous than during the two previous decades. It
could be argued that the aforementioned is due to the amount
of available data. Nonetheless, if the number of years in boom
isdivided by the available information, itis found that the prob-
ability of a country experiencing a natural resource boom in
any given year during the last decade is 17% as compared to
7% in previous decades, and 11% as compared to 6% in previ-
ousyears. The Middle East was the great protagonist of natural
resource booms until 2001, but since then South America has
become the region whereitismostlikelyforacountrytohavea
boom in any given year. In the case of capital flows, the region
with the highest number of booms according to the informa-
tion available between 1982 and 2001 was East Asia and the Pa-
cific, whileintherecentdecade, Europe and Central Asiatook
the lead in this indicator.

Asformagnitude (defined as the ratio of exportstolong-term
GDP minus the series mean in an average year of the boom),
the largest agricultural product booms take place in Central
America and the Caribbean, and in sub-Saharan Africa. For
instance, the coffee boom of 1976 lasted around five years and
generated 13 additional points of GDP for El Salvador, 7.5 for
Nicaragua, and 5 for Costa Rica. In Colombia that boom gen-
erated four points of GDP for four years. In the mining sec-
tor, the recent copper boom generated substantial additional
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revenues for some Latin American countries and in sub-Saha-
ran Africa. Said mineral produced 15 additional points over
fouryears in Zambia; ten additional points over three years in
Chile, and six additional points over eight years in Peru. With
regard to fuels, as would be expected, booms have been most
intense in oil producing countries. In Brunei, for instance, oil
exports reached 169% of long-term GDP in 1980 and the size
of the boom, as we measured it, was 100% of GDP. The country
in Latin America that has faced the largest oil shocks, taking
into account the size of its economy, is Trinidad and Tobago.
As for short-term capital flows, the greatest shocks have been
experienced by high-income countries such as Iceland (which
received additional revenues amounting to 46 points of long-
term GDP over five years) and Ireland (which received additional
revenues totaling 24 points of long-term GDP over three years).
In foreign investment, besides tax havens, the case of Bolivia,
whichreceived 7.5 additional points of long-term GDP for eight
years, stands out.

However, even more interesting than examples of countries
that have experienced booms, are those of countries that have
never had them. Countries traditionally used as examples of
development such as Japan, India, China and Korea, have not
experienced a natural resource boom in the last 45 years. On
the other extreme are countries such as Malaysia, whichin the
last 50 years has had eight natural resource booms, and Bel-
gium and Bolivia that faced five booms during the same peri-
od. Meanwhile, countrieslike Germany have never received a
natural resource boom, while Jordan and Malaysia have had

four, and Chile and Argentina, three.

D. Natural Resource Booms in South America

As mentioned previously, the methodology employed in this
paper provides very intuitive results for South America (Table
5). It also correctly identifies the mineral booms of Chile and
Peru, the oil booms of Ecuador, Colombia and Venezuela, and
the sixties and seventies coffee booms of Colombia, as well as
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the cereal booms of Argentina, Uruguayand Paraguay. As for
capital flows, the only recent booms identified are those of
foreign investment flows to Uruguay and Costa Rica.

Ifboth natural resources and capital are taken into account,
the country that has had most booms is Chile. The latter sug-
gests a priori that well-managed booms can generate good
macroeconomic results. At the other extreme of the results is
Brazil, which stands out for the small number of booms iden-
tified. Thisis explained by its high level of diversification and
limited economic openness, meaning natural resource shocks
in Brazilare notasimportant forits economyasin other coun-
tries of the region.

A comparison of the size of booms shows that Bolivia expe-
rienced the largest ones out of the whole group of countries.
In particular, with the recent fuel and minerals boom, it has
been receiving 11 additional points of GDP since 2005. Al-
thoughin Venezuela oil exportsaccount foraround a quarter
of GDP, such share is relatively stable (the median is 22%) and
therefore in terms of size the boom only occupies fourth place
in South America.

E. Comparison of Booms by Sector

Theresultsfromapplying the methodology can be analyzed by
sector of specialization: agricultural products, fuelsand min-
erals, short-term capital flows, and investment flows. Among
natural resources, instinct indicates that this differentiation
could be crucial when analyzing the effects of booms onindus-
try. According to the World Bank (2010), the different effects
of booms can be explained by the fact that the characteris-
tics distinguishing commodities from other kinds of goods
are more pronounced in the case of minerals and fuels than
for agricultural products. Some of these specific characteris-
ticsmentioned in thereportare: ¢)their highlyvolatile prices;
i)highinitialinvestment requirements, discouraging private
investment and meaning a large amount of the companies
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are state owned'” and, in the case of mining, in foreign hands;
iiz)the fact theyare not renewable, and 7v) their production of-
ten takes place in specific geographical enclaves. Among capi-
talflows, foreign directinvestment tends to be more stable and
more actively involves purchasing national assets, which can
create different effects when analyzing the impact on the val-
ue-added in manufacturing.

Some of these differences become evidentwhen carrying out
asimple characterization of booms. Ascanbeseenin Table 6, in
general, the fueland minerals sector hasbeen characterized by
longerand larger booms, while the agricultural productssector
has exhibited smaller-sized booms (in terms of the exportsindi-
cator minus the median of the series of exports/GDP) and their
duration has been shorter. The latter can be partly explained
by the so-called cobweb theory' (Kaldor, 1934). Furthermore,
mineral boomsinSouth Americahavealsobeenlongandlarge.

Figure 2 shows the number of booms for each type of good
overthelast50years. According to the Figure, thereis currently
a kind of boom of booms in which the fuel, mineral sector
and short-term capital have played an important role. Upon
analyzing these results in terms of the size of booms to world
GDP (Figure 3), the cycles observed become more pronounced
anditbecomesevident that fueland mineralssector and short-
term capital flow booms are the largest. In addition, capital
flowsare frequently received by larger economies, and a higher
number of countries, and therefore become more important
when they are seen in terms of size as compared to how they
appear in terms of the number of booms.

¥ Céspedesand Velasco (2012) provide the theoretical framework
for analyzing how natural resources shocks affect the economy
and mention that the results are sensitive to whoeveris the owner
of the resources: the workers (in the case of some agricultural
products) or the government (mainly in the case of fuels).

' In a world of perfect competition and elastic supply (such as that
of agricultural products), the quantities self-regulate in line with
price signals from the preceding period, and the path followed by
price and quantity take the shape of a cobweb.
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Table 6

SECTORAL DIFFERENCES BETWEEN BOOMS BY TYPE OF RESOURCE
Total South America

Duration  Size of boom Duration  Size of boom
Numer  of boom  (percentage ~ Numer — of boom  (percentage
of booms  (years) of GDP)  of booms  (years) of GDP)

Foods a.nd 133 3.5 4.1 20 3.8 3.2
materials

Minerals 101 4.0 8.5 15 4.7 7.2
and fuels

Short-term
capital 80 2.7 8.8 9 24 6.3
flows

Investment 38 3.4 6.9 8 3.9 6.4
flows

Weighted 409 3.5 6.7 52 3.7 5.3
average

Source: World Bank and own calculations.

Furthermore, the group of figures above shows how South
Americaisalso currentlyundergoingareal natural resources
boom of booms with minerals and fuels playing a prominent
role."” Once again, the results in terms of size intensify the cy-
cles and illustrate the size of capital flows that the region ex-
perienced during the mid-nineties.

7 These results are not significantly affected when theyare divided
by the number of countries included in the sample due to the
fact data series for South America are sufficiently long and the
number of countries included in the sample does not change
significantly over time.
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Figure 2

NUMBER OF BOOMS, 1964-2012 AND PRIVATE CAPITAL FLOWS
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It can be concluded that:

+ Natural resource booms are very important for South
America, especiallyin recent times.

+ Although capital booms have been relatively less fre-
quent in the region, they were very important in the
mid-nineties. These booms have generally played a pro-
cyclical role with respect to natural resource booms.

C. Fernandez, L. Villar 183



Figure 3

BOOMS MAGNITUDE

(as countries group GDP percentage)
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« Therearereasonsfor thinking that the type of product
an economy specializes in explains the differences in
the characteristics of boomsand their expected impact
on the economy.

- Ingeneral, fueland mineralsbooms (as opposed tothose
of agricultural products) have tended to be long and

large. Capital booms are also large, but short.
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IMPACT OF BOOMS ON MANUFACTURING’S SHARE
OF GDP: DETAILS OF THE ESTIMATION

The econometric estimations aim to examine the effects of
booms on the performance of manufacturing using informa-
tion from all the countries and taking advantage of the struc-
ture of panel data. After carrying out the statistical tests, the
estimator of Driscolland Kray (1998) of fixed effects with stan-
dard errors that are robust to the heteroskedasticity, contem-
poraneous and serial correlation of this type of data, is used
(Hoechle, 2007). According with that suggested by the latter,
itis desirable to have relatively long panels in order for the es-
timator to be more robust, given its asymptotic properties.
The database was therefore restricted to countries for which
there would be at least 30 pieces of available data for making
the corresponding regressions. In general terms, the equation
is estimated is as follows:

y,, = cte+tamalimat, , + tammincom, , +tamfdk.
+tamfdi, , + postalimat,, + postmincom,

+postfdkcp,, + postfdi,, + controls,, +e, ,,

where y, isthe value added in manufacturing as a percentage
of GDP. cteisthe constant; tamalimmati’l, tammincomi’ » tamfdkcpj’ o
and tamfdi. are variables that take a value of 0 if country i is
not in boom during year ¢ or the value of the boom in that
year (measured as the value of the series minus the mean /
long-term GDP, in the case of agricultural products, fuel and
minerals, short-term capital flows and investment flows) if
country ¢ experiences a boom. Variables with the prefix post
correspond to the post-boom periods that take a value of 0
if country ¢ is not in a post-boom period during year ¢ or the
average value of the boom. Post-boom periodsare calculated as



the three subsequent years after the boom ends for all sectors
except for short-term capital flows, where the results two years
after the boom were found to be most significant. The variables
contmlsi’l include GDP per capita in constant terms, the same
variable squared (to capture the effect on manufacturing of
the level of development, which is assumed to be decreasing)
and the value of exports and capital flows to verify whetheritis
booms orregular flows of resources that are having animpact
on the value added in manufacturing. ¢, is the random error
component. ’

Two groups of regressions are presented. The first group is
made for 1980-2011 and includes variables forall capital booms.
The second is for the period 1965-2012 and only uses variables
for natural resources (those for capital flows are not available
for the whole period). The Federal Reserve fundsrateisadded
to the regressions to control for capital flows, while this vari-
ableisinturn controlled by US economic growth to prevent the
equation capturing the effect of GDP growth in that countryas
aresult of its counter-cyclical monetary policy.



II. EFFECTS OF BOOMS ON THE ADDED-VALUE
IN MANUFACTURING

To analyze the effect of booms on manufacturing output, an
equation was estimated that uses the ratio of value added in
manufacturing to long-term GDP' as a dependent variable
and the size of booms and corresponding post-boom periods
multiplied by the size of the respective booms, and an indi-
cator for the countries’ level of development as independent
variables (see Box 1).

Table 7 shows the estimates for a group of 20 countries in
the period between 1980 and 2011. One of the most interest-
ing results obtained is the different effects of the booms: the
contemporaryimpact of fueland mineral boomsis negative,
while the effect of agricultural product booms tend to be posi-
tive and those of capital flowsis not significant. The aforemen-
tioned might be explained by the characteristics mentioned
in the previous section. Dutch disease effects tend to be greater
for the fuel and minerals sector due to the inelasticity of sup-
ply, the greater discretion governments usually exercise with
regards to revenues associated with the booms, and the few
links the sector haswith manufacturingindustry. In the case of
capital flows, the potentially negative effects of arevaluation
are offset by the positive impact of financing on the industry.

However, the most outstanding effect obtained by the ex-
erciseisthatrelated to post-boom periods. During the three
years following the boom (two years in the case of capital
booms) there is still a significant negative impact on manu-
facturing, highlighting how difficultitis forindustry to recov-
eryfrom the shocksitsuffers during boom periods, especially
those that will probably be generated by the appreciation of
the local currency.

'8 This ratio is calculated in constant local currency, preventing
exchange rate movements from affecting the value of the varia-
ble. Nigeria and the Democratic Republic of the Congo, which
presented non-intuitive values in wpi1 data series, were excluded
from the analysis.
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Infact,if the economies were totally flexible, aboom would
implyasimple reallocation of productive sectorsassociated to
the appreciation of the currency, which would revert once the
boom ended. However, the results found here indicate that
once the boom ends the revenues derived from it revert rap-
idly (and the currency probably depreciates again), but the
process of recoveryin manufacturing industryis much slower.

Thereal exchangerate is one of the variables that might ex-
plain the limited capacity of industry to recover rapidly. An
exercise which analyzes the average performance of the real
exchange rate two years before a boom, during a boom, and
twoyearsafterbooms, finds that currencies appreciate during
booms, but during the two years after they do not adjust rap-
idly to their new equilibrium level, and can even continue to
appreciate (Table 8). More importantis the fact that exchange
rate effects, and those related to pricesin general, tend to have
aconsiderablelagand cause substantial inertiain the produc-
tion of different types of goods.

The above does not mean to say that there are no other fac-
tors limiting the ability of industry to recover. Among such fac-
torsitisworth mentioning: the loss of position on the learning
curve (Krugman, 1987), the difficulty of reallocating factors
acrosssectorsand the problems that emerge while attempting
torecover markets for manufacturing products. In the case of
capital flows, the impact can also be understood as the end of
the financing effect.

As can be seen in Table 7, among the post-boom impacts,
that of the fuel and mineral sector is the largest, followed by
investment flows. The effect is not significant for foods. It is
essential to keep in mind that these coefficients refer to each
point of the annual average size of the boom, i.e., aboom that
generates five additional points of annual GDP would on aver-
age cause around two points less in the value of manufactures
as a percentage of long-term GDP during the boom and in the
three years following it.

Anotheraspectworth pointing outinvolves theimpact that
exports of natural resources have on GDP, besides that which
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Table 8

BEHAVIOR OF THE REAL EXCHANGE RATE DURING BOOM CYCLES

Change in the Change in the
Change in the growth rate of the  growth rate of the
growth rate of the  real exchange rate  real exchange rate

real exchange rate  during the post- between pre and
Awverages during the boom boom post-boom
Agricultural 6.0" 15 31
products
fuels 5.3 1.8 7.8
and minerals
Aggregate natural 6.1 9.0 35
resources
Short-term flows 7.3¢ 3.1 11.7°
Investment flows 4.5 1.0 6.6
Aggregate capital 6.5¢ 93 9.94

flows

Sources: World Bank, Bluedorn et al. (2013) and own calculations.
Levels of significance obtained with #statistic: * p< 0.1," p<0.05, < p< 0.01.

takes place through booms. The regressions include this con-
trol variable but it was not statistically significant, indicating
that booms, rather than the stable flow of resources, tend to
be associated with an impact on the value added in manufac-
turing. Moreover, the fact that this variable is not significant
ensures thatthe effect captured from the boomsis not the result
of asimple reallocation of shares in GDP. In the case of capital
flows, the variable expressed asa percentage of long-term GDP
is significant, but its coefficient is modest, and much smaller
in size than the other coefficients in the equation.

The above exercise was repeated, excluding high-income
countries, and Middle Eastern and North African countries,
most of which are oil producers. The results are shown in esti-
mates 3and 4 of Table 7 and are very similar to those obtained

C. Fernandez, L. Villar 191



with the whole sample. Nevertheless, the coefficients for the
post-boom periods tend to be higher for capital flows.

To support the above exercise, and include the cumulative
booms from the seventies, an exercise was carried out that
made the same estimation since 1965. The results of the latter
are presented in Table 9. The effects of capital flows are not
included there because the corresponding data only starts to
be published consistently after 1980. To address the absence
of these variables, the series are controlled by the Federal Re-
serve funds rate and US real economic growth, ensuring that
the Federal Reserve rate captures the effect of capital flowsand
not the impact of us anticyclical policy.

As seen by comparing Table 9 with Table 7, exercises on a
longer period of analysis (1965-2012 vs. 1980-2012) result in
significant changes in the results: the incorporation of the
value of exports/GDP as a control variable leads to statistical-
ly significant results and the contemporary impact of natural
resource booms is no longer significant. However, the persis-
tence of the negative impact in the post-boom period is seen
onceagain, although less pronounced, in the cases of fueland
mineral exports. The aforementioned might suggest that the
negative effect of these booms on manufacturing has tended
toincrease duringthelast 30 years. Once again, the exerciseis
repeated excluding high-income, North African and Middle
Eastern countries from the sample. Said exercise shows how
the negative effect of post mineral and fuel booms on manu-
facturing industry is stronger for developing countries.

III. CONCLUSIONS AND NEXT STEPS

The main conclusions that can be made from the above analy-
sisare:

* Theworldisundergoingaboom ofboomsatagloballev-
el, in which South Americais playing a prominent role.

® Booms, more than stable income derived from natural
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resource exportsor capital flows, tend to generate nega-
tive impacts on the share of manufacturing industryin
long-term GDP. Such effects persist after the booms have
ended.

Fueland mineralboomsare likelytobe longerandlarger,
generate more Dutch disease symptoms and have more
persistent effects on manufacturing industry.

Capital flow booms tend to be large but short. The con-
temporary effects of these booms on manufacturing
are likely to be neutral, which possibly explains why the
revaluation effect is offset by greater financing in favor
of industry. Nevertheless, the end of these booms also
brings a period where manufacturing industry’s share
in long-term GDP is low.

Agricultural products booms are likely to have a posi-
tive contemporary effect on industry, which might be
explained by the elasticity of supply, the lower discretion
governments usually exercise with regards revenues as-
sociated to the booms and the greater links the sector
haswith manufacturingindustry. The foods post-boom

is not significant.
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