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ABSTRACT

The export-led growth hypothesis (ELGH) postul ates that export growth is one of the
key determinants of economic growth. This study goes beyond the traditional neoclassical
theory of production by estimating an augmented Cobb- Douglas production function. The
inclusion of exports as a third input provides an aternative procedure to capture total factor
productivity (TFP) growth. The study tests the hypothesis by anaysing the case of Costa
Rica, using annual data for the period 1950- 1997. In using severa procedures to test for
cointegration, it goes beyond the traditional time series studies by examining empirically the
short-term as well as the long-run relationship. The study finds that the ELGH is valid in this
particular case; however, the empirical results show that physical investment and population
mainly drove Costa Ricas overall economic performance from 1950 onwards. From a
review of the literature we find that the empirica evidence regarding the relationship
between exports and growth is not robust, and athough the results of the study suggest that
exports have a postive effect on the overall rate of economic growth and could be
considered an “engine of growth” as the ELGH advocates, their impact was quantitatively
relatively small, in both the short and the long-run. The evidence presented clearly supports
the neoclassical theory of production and, to a lesser extent, the so-called new-fashioned
economic wisdom. Moreover, it challenges the empirical literature regarding the ELGH and
expresses serious doubts with regard to promoting exports as a comprehensive development
strategy. The ELGH is probably beneficial only for a limited number of developing
countries, and only to a certain extent.

Keywords: export-led growth hypothesis (EL GH); economic growth; neoclassical theory
of production; cointegration; Costa Rica

JEL classification codes; D62; O30; 041
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l. INTRODUCTION

It is widdy accepted among
economists that economic growth is an
extremely complex process, which depends on
many variables such as cagpitd accumulation
(both physica and human), trade, price
fluctuations, palitica conditions and income
digtribution, and even more on geographica
characterigtics.

The export-led growth hypothess
(ELGH) postulates that export expangon isone
of the man determinants of growth. It holds
that the overdl growth of countries can be
generated not only by increasing the amounts of
labour and capita within the economy, but aso
by expanding exports. According to its
advocates, exports can perform as an “engine
of growth”.

The association between exports and
growth is often attributed to the possble
positive externdities for the domestic economy
arisng from participation in world markets, for
indance from the redlocation of exiding
resources, economies of scale and various
labour training effects However, these
mechanisms are frequently invoked without any
theoretical support or any empirica proof.

A subgantid amount of research
concerning the ELGH in developing countries
(DCs) has been carried out during the past 30
years. In fact, during the 1990s a new series of
empirica studies has been conducted on a
number of divergent lines of research,
methodologies, time periods and countries.

A key aspect concerning early studies
is related to both the methodology and the

econometric technique used. The theoretica
benchmark can be consdered in generd wesk
and based on bivariate and ad hoc production
functions, while the empirica results derived
from traditional econometrics have been highly
criticized for being spurious. Therefore, early
sudies could have been mideading in that they
advocated export expanson in an
indiscriminate way. In fact, the evidence
avalableisfar from concdusve and thisgtuation
explains to some extent why this debate il
exigsin the economic literature.

Consequently, the purpose of this sudy
isto examine and test the ELGH, using the case
of Cogta Rica. The study has three digtinctive
features, in contrast to the hundreds of
empirica studies on growth that have been
published. Firs, we have gone beyond the
traditiond neoclasscd theory of production by
edimating an augmented Cobb- Douglas
functiond form, which indludes exports, usng
annual data for the period 1950- 1997. The
incluson of exports as a third input of
production provides an dternative procedure to
capture totd factor productivity (TFP) growth.
Secondly, the study focuses on a single
deveoping country, examining empiricaly the
relationship between export expanson and
economic growth. Thirdly, it has gone beyond
the traditional short-term effects, and uses
extensvey moden time series to examine
empiricaly the long-run relationship, employing
severa procedures to test for cointegration.
Thus, thefind am of this sudy isto quantify the
importance of exports in the economic
performance of Costa Ricain the second part
of the twentieth century.



Il. THEORETICAL REVIEW

A. Tradeand growth

Although the theoretica links between
trade and economic growth have been
discussed for over two centuries, controversy
dill perssts regarding their red effects. The
initid wave of favourable arguments with
respect to trade can be traced to the classica
school of economic thought that started with
Adam Smith and which was subsequently
enriched by the work of Ricardo, Torrens,
James Mill and John Stuart Mill in the firgt part
of the ningteenth century. Since then, the
judtification for free trade and the various and
indigoutable  benefits  tha  internationd
gpecidization brings to the productivity of
nations have been widdy discussed and are
well documented in the economic literature (see
e.g. Bhagwati, 1978; Krueger, 1978).

However, in the last decade there has
been a surprisng and impressive resumption of
activity in the economic growth literature
triggered by the endogenous growth theory,
which has led to an extensve inventory of
models that stress the importance of trade in
achieving a sudanable rate of economic
growth. These models have focused on
different variables, such as degree of openness,
redl exchange rate, tariffs, terms of trade and
export performance, to verify the hypothesis
that open economies grow more rapidly than
those that are closed (see e.g. Edwards, 1998).

Although mogst models emphasized the
nexus between trade and growth, they stressed
thet trade is only one of the variables that enter
the growth equation. However, the advocates
of the ELGH have stated that trade wasin fact
the main engine of growth in South-East Asia
They argue that, for ingance, Hong Kong
(Ching), Tailwan Province of China, Singapore

and the Republic of Korea, the so-caled Four
Tigers, have been successful in achieving high
and sustained rates of economic growth since
the early 1960s because of their free-market,
outward-oriented economies (see eg. World
Bank, 1993).

The extengive literature concerning the
relationship between trade and growth is also
the consequence of the many changesthat have
taken place in the fidds of development
economics and internationd trade policy in the
last two decades. An example of these changes
is the tremendous modification from inward-
oriented policies to export promotion (EP)
drategy.’

By the ealy 1980s export-led
orientation and export promotion had aready
secured a wide consensus among researchers
and policy makers, to such an extent that they
had become “conventiona wisdom” among
most economigts in the developing world (see
eg. Tyler, 1981; Bdassa, 1985). Thisis ill
the case in some internationd organizations, the
internationa bank community and multilatera
lenders such as the World Bank and the
International Monetary Fund (IMF), and
among the mainstream policy makers.

The advocates of the export-led
srategy and free trade point out that most
developing countries that followed inward-
oriented policies under the import subgtitution
drategy (1SS), mogdily in Latin America, had
poor economic achievements (Balassa, 1980).
Some of them showed on average a complete
lack of growth, while rea income declined

! According to Heitger (1987, p. 249), the ELGH was
suggested initially by Kindelberger in 1962.



between 1960 and 1990 (see e.g. Barro and
Sdai-Martin, 1995).

These facts were partly responsible for
the subgtantid change that occurred in the trade
literature in the 1980s. For example, Bruton
(1989) dtates that as the first stage of import
subgtitution came to an end, those countries
that continued with this srategy, particularly in
Latin America, or that were unableto shift to a
more outward approach became increasingly
vulnerable to externd events. Mogt of them
became increasingly dependent on short-run
cgpitd inflows, in particular from private banks,
in order to maintain their levels of imports and
thus of consumption. This was particularly the
case of mogt Lain American countries that
were greetly affected by the debt crisis of the
early 1980s.

Theregfter, many DCs were forced to
dimulae ther export-led orientation even more
because mogt of them had to rely on multilaterd
organizations to implement adjustment and
dabilization programmes to correct imbalances
in their basic macroeconomic indicators. The
drategy was to encourage a free market
through policies that relied heavily on the export
promotion gpproach as one of the mogt suitable
and trusworthy mechanisms. Promoting
exports would enable DCs to correct
imbalances in the externd sector and at the
same time asss them in ensuring thet their
domestic economies made afull recovery.

As part of an outward Strategy, a new
et of polices rapidly became akey component
for policy makers in DCs involved in
adjusment and Sabilization programmes. In
this amosphere, numerous Governments
darted a this time to simulate exports usng
diverse mechanisms and instruments, such as
subsidies and tax exemptions?

2|tisclear, however, that the ability of Governments

Consequently, by the mid-1980s, the
economic literature concerning development
economics, economic growth, adjustment and
gabilization programmes had quickly rejected
the inward-oriented approach and was
suddenly placing grest emphasis on export-led
strategy. Most macroeconomic theorists and
policy makersin DCs rapidly embraced the
new wisdom, in the bdlief that by following this
schemetheir countries would achieve or regain
the high rates of growth of the padt.

Each drategy has been subject of an
extensve theoreticd survey and that the
literature examining the relaionship between
trade and growth has increased subgantidly in
the last decade with the impetus provided by
the endogenous growth theory. However, it is
not the intention of the present study to
participate in or contribute to the discusson
concerning the advantages and disadvantages
of both economic drategies, which recently
gained anew impetus (see e.g. Bruton, 1998;
Edwards, 1998; Franke and Romer, 1999;
Rodrik, 1999).2

In addition, athough the theoretica
literature has frequently focused on the
relationship between trade and economic
growth (see eg. Adams, 1973; Crafts, 1973;
Edwards, 1992; Scott, 1992), the interesting
phenomenon is that “empiricd examinations
have typicdly examined the rdationship

to promote exports through these mechanisms has
diminished substantially since the late 1980s, when
economic integration agreements started to become
increasingly popular in both the devel oped world and
developing countries (i.e. EU, NAFTA, MERCOSUR),
a situation which continued during the 1990s
characterized by the creation of economic blocs.

® Although the advantages and disadvantages of
each strategy began to be an unavoidable topic to be
examined by policy makers in DCs, especially after
the Asian economic crisis started at the end of 1997,
becoming fully developed since then.



between exports and growth” (Levine and
Renelt, 1992, p. 953).

Therefore, the next section briefly
reviews the empirica literature related to the
export-led Srategy, consdering in particular the
role that exports played in output growth and
paying close attention to the issue of causa
links between exports and economic growth.

B. Exportsand growth

Since the late 1960s studies have been
conducted to examine the role of export
performance in the economic growth process.
Although the empiricd literaiure can be
considered to be vad, its results are clearly
contradictory for both DCs and indudtriaized
economies, afeature that could explain why this

topic is dill a the top of the agenda for many
€economigts.

According to the so-cdled new
orthodoxy, most authors as well as multilateral
indtitutions would agree that promoating exports
and achieving export expanson are beneficid
for both developed and DCs for many reasons,
induding the fdlowing (i) they generate a
greater capacity Uutilizationy (ii) they teke
advantage of economies of scale (iii) they bring
about technologicd progress; (iv) they create
employment and incresse labour productivity;
(v) they improve dlocation of scarce resources
throughout the economy; (vi) they relaxe the
current account pressures for foreign capita
goods by increasing the country’s externd
earnings and atracting foreign investment; and
(vii) they increase the TFP and consequently
the well-being of the country (World Bank,
1993).



I11. EMPIRICAL STUDIES

Table 1 presents asummary of aset of
42 empirica studies conducted between 1967
and 1998, which includes time period,
methodology, variables, econometric technique
and conclusions reached by the researchers.
Although a subgtantid part of the earlier Sudies
found evidence of a corrdation between
exports and growth which was used to support
the ELGH, this tends to hold only for cross-
section studies. In fact, the recent evidence on
time series, which makes extengve use of
cointegration techniques, casts doubts on the
posgitive effects of exports on growth in thelong
run, and is thus not as conclusive as it was
previoudy thought to be  Therefore,
explanations regarding this extensve empirica
literature are in order.

Among earlier empirica sudies Emery
(1967, 1968), Syron and Walsh (1968),
Serven (1968), Kravis (1970), Michady
(1977), Heller and Porter (1978), Bhagwati
(1978) and Krueger (1978) should be
mentioned. Thisfirg group of sudies explained
economic growth in terms of export expanson
aone, in a two-variable framework. That is,
they used bivariate corrdation % the
Spearman rank correlation test %2 in cross
country format to illustrate the dleged superior
effects of the ELGH (Lussier, 1993, p. 107).

A second group of researchers, which
includes Balassa (1978, 1985), Tyler (1981),
Feder (1983), Kavouss (1984), Ram (1985,
1987) and Moschos (1989), studied the
relationship between export and output
performance within aneoclasscd framework.
In most of these studies exports were included
in an ad hoc manner in the production function,
together with labour and capita. They clamed
that by including exports they were taking into
consderation a broad measure of externdlities

and productivity gains generated by this sector
which simulated the domestic economy. The
mgority of these invedigations amed a
andysng DCs by using ordinary least squares
(OLS) on cross-section data and used their
results to demongtrate the advantages of the
export promotion strategy in comparison with
the import subgtitution policy.

It was not until recently that this line of
research began to focus on country-specific
studies, for both industridized countries and
DCs. Surprisngly, more than hdf the empirica
investigations published in the 1990s found no
long-run relationship between exports and
economic growth; rather, the studies suggest
that it arises only from a podtive short-term
relationship between export expanson and
growth of gross domestic product (GDP).

The dudies of indudridized nations
have analysed the cases of Canada, France,
Germany, the United Kingdom, the United
States and Switzerland, among others. In only
a few cases have the empiricd reaults
confirmed that export expanson was a key
element in the economic success of those
countries (see eg. Kugler, 1991; Afxentiou and
Serletis, 1991, Henriques and Sadorsky,
1996). Even more agtonishing is the finding in
relaion to Japan, which is that interna forces
were the handmaidens of the great Japanese
€economic success in the twentieth century,
including the post-war period, and not trade as
many have clamed in the recent past (see
Boltho, 1996).



Table 1. A brief framework of the related economic literature on the export-led hypothesis

Methodology
Study Sample? Period of Data set Economic growth Exports Econometric Other variables Conclusions
study technique
Emery (1967) 50 1953-1963 Cross-section GNP growth Export growth OLS Current account Support for the export-led hypothesis.
Averages
Syron & Walsh (1968) 50 1953-1963 Cross-section GNP growth Exports OoLS Support for the hypothesis but the results
are sensitive depending on the type of
country under scrutiny LDCs or
developed countries.
Serven (1968) 50 1953-1963 Cross-section GNP growth Export growth and/or | OLS Support for the hypothesis and
export recommends the use of export growth and
change/output export change/output.
Kravis (1970) 37 1835- 1966 Cross-section GNP Export growth Spearman rank None Supports the export-led hypothesis; however,
correlation indicates that LDCs that have been capable
of diversifying their exports have been more
successful in terms of growth.
Michaely (1977) 41 1950- 1973 Cross-section Per capita GNP Growth of export Spearman rank None Support for the export growth hypothesis and
growth share correlation suggests the existence of a threshold effect.
Balassa (1978) 11 1960-1973 Cross-section Real GNP growth Real export growth Spearman rank Labour force, domestic Support for the export growth hypothesis.
correlation, OLS, investment and foreign
production function investment/output
Heller & Porter (1978) 41 1950- 1973 Cross-section Output growth rate Per capita exports Spearman rank None Little support for export growth causing
GNP correlation growth.
Fajana (1979) 1 1954-1974 Time series GDP growth Export share of GDP | OLS, Foreign capital Supports the export-led hypothesis and
Nigeria and export two-gap model suggests that it is due to changes in domestic
change/GDP investment resources.
Tyler (1981) 55& 49 1960- 1977 Cross-section Real GNP growth Real export growth Pearson and Labour force growth, Supports the export growth hypothesis and
Middle-income and GNP per capita Spearman rank investment growth suggest the existence of an threshold effect.
LDCs correlation,
OLS, production
function
Feder (1983) 32 1964-1973 Cross-section GDP growth Export growth and OLS, Labour force growth, Supports the export growth hypothesis.
export production function investment/output
change/output
Kavoussi (1984) 73 1960- 1978 Cross-section Real GDP growth Real export growth Spearman Rank Labour growth, capital growth Support for the hypothesis, however, the
Low- and correlation, OLS, effects tend to diminish according to the level




Methodology

Study Sample? Period of Data set Economic growth Exports Econometric Other variables Conclusions
study technique
middle-income production function of development.
LDCs
Balassa (1985) 43 1973-1979 Cross-section Real GNP growth Real export growth OLS, production Savings, labour GDP per Supports the hypothesis and suggests that
Semi function capita, share of exports outward trade orientation is beneficial.
industrialized (manufactured products)
countries
Jung & Marshall (1985) 37 1950-1981 Time series Real GNP or GDP Lagged real export OLS, Lagged GNP and GDP growth Only in 4 cases out of 37 was there evidence
LDCs growth Granger causality that supported the export-led hypothesis
test (Indonesia, Egypt, Costa Rica and Ecuador).
Ram (1985) 73 1960- 1970 Time series Real GDP growth Real export growth OLS, White test for Labour force growth and Supports the export growth hypothesis and
1970-1977 two-sub periods specification Investment growth suggests the existence of an threshold effect.
Low- and bias and
middle-income heteroskedasticity
LDCs
Chow (1987) 8 1960- 1980 Time series Manufacturing output | Export growth of Sim’s causality Test None Support for reciprocal causality hypothesis
NICs growth manufactured goods | (1972), bivariate regarding export growth and industrial
model development.

Darrat (1987) 4 1955-1982 Time series Real GDP growth Lagged real export OLS, None Rejects the export growth hypothesis in 3 out
Four-little growth White test, of 4 cases. Is able to support it in only one
dragons bivariate model case (Republic of Korea) on the basis of the

causality test.

Heitger (1987) 36 1950- 1970 Cross-section Real GDP per capita | Export share of GDP | OLS, ad hoc GDI/GDP Supports the case for trade liberalization.
Averages production function effective rate of protection,

labour force, technological
adaptation and adult literacy
Ram (1987) 88 1960-1972 Cross-section Real GDP growth Real export growth OLS, production Government size, GDI/GDP, Supports the export led- hypothesis but
1973-1982 two function labour growth asserts that the huge intercountry differences
Low- and sub-periods and diversity suggest caution when
middle-income interpreting the results.
LDCs
Moschos (1989) 71 1970- 1980 Cross-section Real GDP growth Real export growth OLS, production Labour growth, Supports the export-led growth hypothesis
Averages function real domestic investment and suggests the existence of an threshold
growth effect. The rate of growth seems unaffected by
labour because of its magnitude, while capital
has limited effects owing to its low productivity
levels.

Colombatto (1990) 47 1971, 1978 Cross-section OLS, correlation Government consumption, Rejects the export -led growth hypothesis.

and 1985 3 separate years coefficients agricultural exports and




Methodology

Study Sample? Period of Data set Economic growth Exports Econometric Other variables Conclusions
study technique
degree of openness
Fosu (1990) 28 1960-1970 Pooled GDP growth Rate of growth of OLS, production Rate of growth of GDI, labour Supports the export -led hypothesis.
1970-1980 cross-sectional merchandise exports | function growth
African two periods
countries
Kugler (1991) 6 1970(1)- Time series GDP exceptioninthe | Real export growth ADF unit roots, Consumption (durable, non- There is only weak empirical evidence
1987(4) case of the US (GNP) Johansen’s durable and services), supporting the export-led growth hypothesis.
Industrial procedure, VARS investment (business fixed) In only 2 cases out of 6 is a long-run relation
countries verified (France, West Germany).
Afxentiou & Serletis 16 1950- 1985 Time series Real GNP growth Real export growth Phillips-Perron unit None No systematic relationship between exports
(1991) Industrial roots, and GDP is verified. Only in 2 cases out of 16
countries EG procedure, was a bidirectional causality manifested (US
Granger causality and Norway).
tests
Sengupta (1991) 5 1967- 1986 Time series Real GDP growth Real export growth OLS, production Labour growth and Supports the export-led hypothesis and
South-East function capital growth. suggests the positive externality effects of
Asia exports on growth.
(Republic of
Korea)
Serletis (1992) 1 1870-1985 Time series Real GNP growth Real export growth ADF unit roots, EG Imports Supports the export-led growth hypothesis in
Canada procedure, the short run; however, no cointegration
Granger causality between the variables was found.
tests
Khan & Sagib (1993) 1 1972-1988 Time series GDP growth Real export growth: 3SLS, production Labour growth, Supports the hypothesis of a strong
Pakistan primary products and | function capital growth, association between exports and growth
manufactured goods World GDP Index, relative performance.
prices
Lussier (1993) 24&19 1960- 1990 Cross-sectionand | GDP growth Real export growth OLS, 4 versions of Labour growth, Supports the hypothesis in panel data but
African panel data production function GDI/GDP, fails to find any positive association when
economies export share of GDP using export growth as a share of GDP.
Sheehey (1993) 31&65 1960- 1970 Cross-section GDP growth Real export growth OLS, production Labour growth, GDI/GDP, Inconsistent evidence of higher productivity in
Semi- function export share of GDP the export sector compared with the non-
industrialized export sector; thus, suggests caution when
countries analysing empirical results.
Greenaway & Sapsford 19 1957-1985 Time series Real GDP growth Real export growth OLS, 3 versions of Labour growth, rate of growth Little support for the export-led growth
(1994) 1970- 1985 and export production function of investment, dummy for hypothesis and for the positive liberalization
1971-1985 change/output liberalization episodes effects on growth.




Methodology

Study Sample? Period of Data set Economic growth Exports Econometric Other variables Conclusions
study technique
Lee & Cole (1994) 73 1960- 1970 Cross section Real GNP growth Real export growth 2SLS, production Labour growth, Supports the existence of a bidirectional
1970-1977 two sub-periods function, GDI/GDP causality between exports and growth.
Hausman's test
Van den Berg & Schmidt 17 1960-1987 Time series Real GDP growth Real export growth Phillips-Perron  unit | GDI/GDP, Points to a positive long-run relationship
(1994) Latin America root, EG two-step | population growth between exports and growth in 11 of the 16
procedure, OLS, cases analysed. Costa Rica is among those
VARs,  production countries where the hypothesis was verified.
function
Jin (1995) 4 1976(2)- Time series Real GDP Real exports F-tests, ADF, impulse | Real exchange rate, foreign | Bidirectional causality was found in the short
1993(2) response  function, | price shock, output shock run but no cointegration was detected,;
Four little tigers VARSs, EG two-step therefore, no long-run relationship is proved.
of Asia procedure
Figueroa de laBarra & 1 1979(1)- Time series Real GDP Real exports and ADF unit root, VARSs, Labour force, Supports the hypothesis of export-led growth.
Letelier-Saavedra (1994) 1993(4) quarterly export Johansen’s capital, The results do not change independently of
Chile change/output procedure exports + imports/GDP the indexes of outward orientation used.
Henriques & Sadorsky 1 1870-1991 Time series Real GDP growth Real export growth ADF unit roots, Terms of trade No support for the export-growth hypothesis
(1996) Canada VARs, Johansen’s but failed to reject t.
procedure, Granger
causality test
Al-Yousif (1997) 4 1973-1993 Time series Real GDP growth Real growth of ADF unit roots tests, Labour force and GDI/GDP Evidence that supports the hypothesis in the
Arab Gulf exports and export White test, short run; however, it fails to find any long-run
countries change/ output production function relationship, i.e. does not find cointegration.
Islam (1998) 15 1967-1991 Time series Real GDP growth Export growth and ADF unit root Imports, government non- Evidence that supports the hypothesis in the
NICs of Asia export tests, Granger defence expenditures, short-run but only in 5 cases was a long-run
change/output causality test, error trade orientation, investment, relation (no cointegration) found.
correction instability in exports earnings.
model
Shan & Sun (1998) 1 1978(5)- Time series Real industrial Export growth Ad hoc production Labour force, investment and Indicates a bidirectional causality between
1996(5) monthly output function, VAR energy consumption export and real output. Therefore, the
China export-led hypothesis defined as a
unidirectional causal ordering from exports to
growth is rejected.
Begum & Shamsuddin 1 1961-1992 Time series Real GDP Export growth and OLS, VAR production | Labour force, GDI/GDP, Supports the hypothesis.
(1998) Bangladesh export function, MLE dummy and trend
change/output

estimation and arch
model




Sources: Based partially on the studies of Balassa (1985), Greenaway & Sapsford (1994) and Shan and Sun (1998).
& Number of countries included in the study.



Smilarly, theempiricd results from the
andyss of DCs do not confirm export
expangon as being sgnificant. For example,
Catdo (1998) has anaysed the case of Mexico
during the period 1870- 1911. Using anew s
of macroeconomic data, the author shows that
the country’ srate of growth in that period was
twice as fast as its higoricd trend and
coincided with a subgantid expanson of
exports, but he indicates that the sze of the
export sector was very smal and had weak
linkages with the rest of the economy. Thus, it
isunlikely thet exports could have propdled the
domestic sector of the Mexican economy, as
many researchers have claimed in the past.

In generd, these empiricd dudies
regarding the relaionship between exports and
growth can be separated into two categories.
Thefirg type of empiricd investigation focuses
on cross-section analysis, and the second
points to country-specific studies.

A. Cross-section analysis

The firg group has employed the
growth of exports as a proxy for policy
orientation in order to judge the advantages and
disadvantages of different types of trade
drategies, mostly the inward drategy as
opposed to one with an outward orientation.
Some studies have combined cross-section
andysis with time series (see eg. Ram, 1987).
Mog of these studies published in the late
1970s found a sgnificant pogtive relaionship
between export performance and the growth of
nationd income. Baassa (1980, p. 18)
summarized them, gating that “ The evidenceis
quite conclusive: countries gpplying outward-
oriented development drategies performed
better in terms of exports, economic growth
and employment than countries with continued
inward orientation”.
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Many of the earlier studies, which
indude Syron and Wash (1968), Kravis
(1970, 1973a, 1973b) Michady (1977), Heller
and Porter (1978) and Bdassa (1978), dlamed
that these pogtive effects flourish only after
countries have achieved a certan leve of
economic development. Consequently, their
results indicate that nations heavily dependent
on agricultural commodities are less likdy to
benefit from exports, in comparison with
countries that have a higher levd of
development and whose exports contain a
higher domestic value added (see e.g. Kohli
and Singh, 1989).

Although such empirica investigetions
can explain to some extent why growth differs
across a wide spectrum of countries, thistype
of crosssection invedigatiion has severd
deficiencies, which raise doubts about their
ussfulness

The firg deficiency is that these udies
do not provide any useful country-specific
information to policy mekers in DCs. By
assuming the same production function across
different types of economies they do not take
into account the leve of technology, which is
likely to differ across countries. Therefore, the
empirica results obtained are averages that do
not cgpture the particularities of many
developing countries. Second, those results are
often disputed because of the limited sze of
ther samples. Mogt of these investigations
included fewer than 12 countries (see eg.
Baassa, 1978; Bhagwati, 1978; Krueger,
1978; Chow, 1987, 1989). Third, even those
gudies in which the sample was larger were
limited to specific types of DCs, i.e. most
researchers chose a priori middle-income
countries and excluded low-income countries
and mgjor oil exporters (see e.g. Feder, 1983;
Kavouss, 1984).



Because of the use of this strategy the
empiricad results reported in the economic
literature based on cross-section data are
dearly susceptible to criticism from andydts of
low-income nations such as China and India,
and especidly those that sudy mgor petroleum
exporters. It is obvious that such results cannot
explain the effects of different trade Strategies,
and in particular the importance of the export
sector and its performance, on the rate of
growth of many DCs.

The excluson of oil exporters in
paticular those that are members of the
Organization of the Petroleum Exporting
Countries (OPEC), from cross-section sudies
has been highly arbitrary, Snce most of these
gudies induded in their samples middie-income
countries which are dso highly dependent on
exports of primary products and particularly
minerds. Examples are abundant: most of these
investigations include countries such as
Botswana (diamonds), Chile (copper) and
South Africa (gold), which ill depend to a
large extent on exports of minerds to finance
imports, these exports representing a large
share of tota public revenues.

All of these economic activities have
four digtinctive common characterigtics. Firg,
the export sector is highly capitd-intensve;
second, the ownership, management and
technology were frequently under foreign
control; third, the export sector is considered
an “endave’ which has limited linkages with the
domestic economy (athough not
demondrated); and fourth, they bascdly
export non-renewable natural resources with
low vaue added.

One of the most popular empirical
reasons for excluding mgor oil exporters is
gppraised by Tyler (1981, p. 124), who argues
that the “datidtical relaionship is stronger”
when maor oil exporters, such as the OPEC
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members, are omitted from the sample in
cross-section invedtigations.  This pogition
indicates clearly a prejudice against petroleum
exporters that does not have solid support in
economic theory. However, it could be
interpreted aso as a tacit recognition that this
group of countries are specia cases among
DCs, which have to be studied separately and
If possible in acountry case framework.

B. Country specific studies

Although, like severd other authors,
Caves (1971, p. 424) stated many decades
ago that “Tests of the export-led moded, then,
mugt intringcaly involve country case sudies
¥, present industrid countries, or now-wedthy
nations in ther years of rapid growth, or of
presently underdeveloped countries 7, this
second type of examination is il less frequent
in the literature. In fact, it is only during the
1990s that a modification has started to occur,
for both deve oping and industriaized countries
Thee invedtigaions have examined the
connection between export performance and
the rate of economic growth in particular
nations, in some cases usng modern time series
andyss (see eg. Khan and Sagib, 1993;
Serletis, 1992; Henriques and Sadorsky, 1996;
Al-Yousf 1997; Begum and Shamsuddin,
1998).

While the results that emanate from
cross-section studies, based on bivariate
models or ad hoc aggregate production
function, generdly agree on the postive
relationship between export performance and
economic growth, it is odd that the empirical
results obtained by researchers involved in
country case studies strongly differ between
nations and periods of time studied (see eg.
Shan and Sun, 1998). This disparity might
imply that dthough cross-section studies are
empirically attractive for researchers, they



could obscure intercountry differences and
sacrifice reveding information about the
behaviour of many countries.

It isclear, therefore, that cross-section
dudies might be an unrdiable source of
knowledge for scholars and policy makers,

epecidly in DCs.

Findly, we come to the issue of
caudity and in particular whether there is
empirica evidence that exports and economic
growth have a common trend in the long run
(see e.g. Chow, 1987,1989; Sephton, 1989).

The most recent time series
investigations concerning DCs that have used
the econometric methodology of cointegration
have not been able to establish unequivocally
that a robust reationship between these
varigblesindeed exigsin the long term, namdly
that the variables are cointegrated (see eg.
Idam, 1998). While some have been able to
find along-run relationship, many others have
rejected the export-led hypothesis, i.e. that
export expanson causes growth in the long
term. In fact, in most Sudies the results suggest
that this arises owing to a smple short-term
relaionship, afesture that is not surprisng if we
take into account the fact that the studies that
have concentrated their attention on
indudtridized nations have aso been unable to
find a robust reationship between these
variables (see e.g. Kugler, 1991).

Al-Yousf (1997) atempted to remedy
the lack of empirica evidence rdated to major
ol exporters by andysng four Arab Gulf
countries: Saudi Arabia, Kuwait, the United
Arab Emirates and Oman, which are dl
members of OPEC. As in other empirical
gudiesin thisfidd, he was unable to verify the
existence of a long-term relationship between
exports and economic growth in the four magjor
petroleum exporters of the Persian Gulf. Thus,
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one tentative explanaion could be that their
exports are highly concentrated on oil and
petroleum derivatives, thus, exports, terms of
trade and government expenditure tend to have
very amilar patterns in countries thet are grestly
dependent on the export of asingle minera or
raw materia which, moreover, is mostly owned
and managed by the State. By the ad hoc
incduson of five variables in the augmented
production function, three of which are highly
correlated, the modd might have been mis
specified, and this could have digtorted the
results. However, as mentioned before, these
results are not significantly different from others
that have been published recently, as shown in
table 1.

There are very few time series studies
concerning Latin American countries which
have used modern econometric techniques, and
an augmented neoclassica production function
as atheoretical framework.

In the case of Chile, Figueroa de la
Barra and Leteier-Saavedra (1994), using
quarterly data, were able to corroborate the
exisence of a long-run relationship between
exports and growth independent of the index
employed. Equaly, Van den Berg and Schmidt
(1994) found cointegration in 11 of the 16
LACs analysed. In fact, in the case of Costa
Ricathey were able to verify the exigence of a
long-term relationship. Although the results
seem to endorse in generd the export-led
hypothes's, they seem to deviate from those
recently reported by the empirica literature
(Rodrik, 1999).

However, apossible judtification of the
pogtive results obtained in the invedtigation
conducted by Van den Berg and Schmidt
(1994) is that these researchers employed
population and invesment as proxies for the
appropriate aggregeate inputs, i.e. labour force
and capital stock. Although they have been



widely used in many cross-section growth
sudies aswell astime series andysis (seeeg.
Al-Yousf, 1997), many researchers have had
serious doubts about them and have thus
expressd thelir suspicion regarding studies that
have tested the export promotion hypothesis by
usng, for ingtance, the investment- output ratio,
i.e. gross domedtic investment (GDI)/gross
domestic product (GDP), as opposed to
capita stock or population instead of labour
force.

For ingtance, Alexander (1994) anong
others, rgjected the use of these proxies in
growth studies not only on theoretical grounds
but dso from an empirica point of view, and
suggested  that if capitd stock data are
avalable, they should be used ingtead of
invesment because of the “dgnificant
measurement errors’ present in these types of
empirical growth studies. However, if data
regarding the stock of capitd are not available,
a common recommendation nowadays is to
congtruct a series of capital stock (Khan and
Sagib, 1993).

Even though this is a sengble and
logicd drategy, the basc condraint that
researchers have encountered when trying to
congtruct a series of capital stock for DCs is
the non-exisence of two vital sets of
information: the initia base year for the capitd
stock and the rate of depreciation.

The use of population as a proxy for
labour force is based on very dstrong
assumptions  concerning  the  rate  of
unemployment, the participation rates and the
dgnificance of the underground economy.
Although in the case of many DCs dl these
suppositions could be consdered unredidtic,
they can be defensble, particularly when the
series of population employed aswel aslabour
forceisnot available for the entire period under
investigation or exists only for alimited period.
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C. Summary of the empirical
literature

From the review of the empiricd
literature on exports and growth since the late
1960s, which is summarized in teble 1, it is
clear that the recent evidence available suggests
that exports do not necessarily cause growth,
as many economists believed and maintained
until recently and as early studies suggested.

The results reported are clearly
sendtive to the varisbles employed, eg.
invesment ingtead of capita, populaion instead
of labour force, and aso to the theoretica
framework assumed, i.e. bivariate modds and
ad hoc production functions instead of an
augmented neoclassica production function.

Although an augmented
Cobb- Douglas production function could be
considered ad hoc, we can tackle thisissue by
condructing asmple two-sector growth modd,
which is based on the following assumptions.
Firs, the economy is composed of two sectors,
each of which produces a single good. Oneis
atradable good and the other is non-tradable
merchandise; that is, the first one is produced
for the foreign market, while the second is
entirely for the domestic market. Second, both
sectors demand inputs from the economy,
essentialy labour and capitd. Third, there are
sgnificant productivity differences between the
two sectors. Fourth, the production of the
domestic sector (non-export sector) depends
on the volume of exports. This type of mode
has been widely used since Feder (1983) first
presented it. It focuses on the likelihood of
non-optimum alocation of resources due to a
differentiad of productivity between the two
sectors and where exports can capture arange
of postivespillovers and externditieswhich are
not measured by the conventiona nationa



accounts.

From the voluminous literature on the
relationship between export expanson and
economic growth that issummarized in table 1,
it is clear that the results obtained depend not
only on the theoretica gpproach used but aso

even on the econometric

methodology employed. For example, cross-
section studies are more likely to corroborate
a postive reationship between exports and
growth, while the results of time series sudies
depend substantialy on the countries analysed,
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the period chosen and the econometric method
used. In addition, since cross-section studies
can obscure particularities of DCs, especidly
those that are low-income countries aswell as
maor oil-exporting countries, the correct
drategy to follow from an empiricd point of
view is to address the issue in a country case
framework, usng as much as posshle the
recent developmentsin time series andyss,



IV. CASE STUDY

There are four man reasons for
choosing Costa Rica as a case study. First, a
sufficiently long series of macroeconomic data
Is avallable. Second, during the period under
investigation, the country has had an enviable
record of politica gability among DCs;
therefore, the political factor can be excluded a
priori from the analyss. Third, exports are to
some extent diversfied and the country does
not depend on exports of mineras. Ladtly, the
country is consgdered to Some extent a success
story among LACs because of the systematic
increase in GDP and GDP per capita, which
has led to subgtantia improvements in most
economic and socid indicators. Severa
questions therefore arise. What were the main
engines of growth? What was the role played
by exports during the second pat of the
twentieth century? Furthermore, how did a
poor and backward country that experienced
aviolent civil war in 1948 become the most
successful country in Latin America during the
second part of the twentieth century?

A. Variables and data sour ces

The data are derived from both
nationad and internationa dtatistical yearbooks.
The principal nationd source was the data
avalable from the Banco Central de Costa
Rica (BCC) through publications such as
Actualidad Econdémica and Evolucion de las
Principales Variables Macroecondmicas.
The principd internationa source of data was
the International Financial Satistics (IFS)
published by the Internationd Monetary Fund
(IMF). In addition, there were the World
Tables, Global Development Finance
(formerly known as World Debt Tables),
World Development Indicators and World
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Bank Atlas, published by the Internationd
Bank for Recongruction and Development
(IBRD). Other internationd sources used in this
dudy include the International Trade
Satistics Yearbook issued by the United
Nations (UN) and the Satistical Yearbook of
Latin America and the Caribbean published
by the UN’s Economic Commission for Latin
Americaand the Caribbean (ECLAC).*

The data used in this analyss have a
number of limitations, and they should be
highlighted. Firdt, the sample period islimited to
1950- 1997 because of the non-availability of
officia nationa account data prior to this
period. Consequently, the estimates obtained
usng some of the current econometric
techniques have some limitations that must be
taken into account.

Second, owing to the shortage of
reliable quarterly data for most of the variables
under consideration for the entire period, the
periodicity of dl the data used in this
invedtigation isannud.

Third, because of the inherent
difficulties in measuring the stock of physca
capitd (KT), the lack of officid and credible
series of aggregated and disaggregated terms
for the period studied redtricted the inclusion of
certain vaiables and limited the testing of
certain modds and hypotheses. Thus, one
srategy would have been to congruct a capita
stock series; however, for that task we need
two basc sas of information that to our
knowledge do not exist: theinitia base year for
the capita stock and the rate of depreciation.

* All the data used in this study are available from the
author upon request.



Therefore, the only plausble Srategy a this
stage to overcome these obstacles was to use
data rdated to invesment, spedificaly GDI and
gross fixed cgpitd formation (GFCF), a
current prices in millions of Colons, taken
mainly from data published by the BCC. It is
important to note that this Strategy has been
widely used by researchers engaged in testing
the ELGH for both cross-section and country
case sudies of DCsand even for indudtridized
nations.”

Fourth, theleve of priceswas obtained
from the deflator of the GDP index or the
implicit deflator of GDP. This uses 1990 asthe
base year and it was taken from the IFS (line
99hi.p). It is congructed by the BCC by taking
the ratio of GDP a current prices (line 99b)
and a congtant prices in millions of Colons,
which are aso published by the IFS (line
99b.p).

Fifth, the information relaed to the
labour force comes in the firgt ingance from
severd national censuses and surveys. In this
dudy the figures regarding employment
gathered by nationad sources were not
consstent between different publications, and
therefore in order to employ a consstent series,
the datigics were taken primarily from the
latest Yearbook of Labour Satistics
published by the Internationa Labour
Organization (ILO), and were evaluated by
comparing them with the data constructed by
the World Bank. Some estimations were mede
for the period 1960-1997, using the labour
force series published by the World Bank.°
Unfortunately, neither the breskdown of the
labour force nor the ddtidics regarding
employment within the economy was

® Table 1 showsin the column "Other variables' the
different variables used by researchers as proxies for
the rate of physical capital accumulation.

® These results are available from the author upon
reguest.
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obtainable for the period under investigation;
therefore, we decided not to use the labour
force saries and relied on population for this
investigation and used as a proxy.”

Although this procedure could be
conddered by some unredigic from an
economic point of view, it can be defended
from an econometric point of view. If we take
into consderation the limited Sze of the both
series: labour force (1960- 1997) and
employment (1976- 1997), i.e. 38 and 22
observations respectively, this would raise
serious questions concerning the robustness of
the empiricd results obtaned through
cointegration tests, which ae extremey
sengitive to finite sample Szes®

" The first population census carried out in the
second part of the twentieth century was in 1950.
Sincethen several censuses have been carried out by
the Direccién General de Estadisticas y Censos in
1963, 1973, 1984 and, most recently, in 1994.
Unfortunately, the surveys regarding employment
only started to be organized systematically in 1976. It
isimportant to note that Costa Rica's rate of natural
population, which was already high up to 1950,
increased even more during the period 1950- 1970 by
approximately 4 per cent, a figure which is
substantially higher than the average population
growth in Latin America (2.7 per cent) with the
exception of Venezuela. Thiswas because these two
countries experienced an earlier start in thereduction
of mortality than other DCs, while the birth rate
overal (43 per 1,000) remained the same asin Asia. In
addition, in both countries an open-door immigration
policy was introduced after the Second World War.
However, after 1975 the population growth rate in
Costa Rica dropped to 2.5 per cent and during the
1990s it decreased even more, reaching 2.1 per cent
per year (Collier et a., 1992).

® Furthermore, in many of the studies mentioned in
thereview of theliterature, the average rate of growth
of the population has been included as a proxy for
labour growth. Thisis especially important when the
researcher has considered that the dataregarding the
labour force is unreliable or is simply not available.
The disadvantages of using population growth (Dp)
in this particular case are similar in relation to other
studies concerning DCs. Asaresult, it isimportant to
bear in mind that the use of population in an empirical
study such asthis could result in overestimating the



We now turn our atention to the
problem of how the period for the estimations
was chosen and the ultimate sample Size used
to estimate the modd. A priori, there were two
options for sdecting the period: one was
graightforward and condsted in using the
whole sample period available (1950- 1997),
and the other was to focus on a specific period
which had a subdantid and didinctive
economic and, possibly, politica regime.

Although Codsta Rica had timidly
promoted indudtridization snce the 1940s, it
was not until the early 1950s thet its effects on
the entire economy dstarted to operate. In
common with the rest of Centrd America as
well as the rest of Latin America, the country
pursued import-subgtitution indudtridizeation
after the Second World War as a development
drategy. Successve Governments quickly
darted to offer incentives for the establishment
of indudtries ingde the country through various
mechanisms, such astariffs subsdies and local
and nationa tax concessons, dl of which were
anintegral part of abroad and aggressive ISS
to protect so-cdled infant industry from
international competition.

The ISS was kept in place by
successive Governments until the early 1980s,
when anewly eected Government was forced
to implement a severe adjusment programme
in order to correct mgor macroeconomic
imbaances which were dearly evident by
1981. However, it is important to state that
most measures were incrementd rather than the
typicad shock therapy that most of Latin
America had to pursue. Since then successive
policy-makers have embraced the export
promoation (EP) strategy dowly but seedily. An
example of ther shift of development efforts
towards export expanson was the

contribution of labour as afactor of production to the
rate of economic growth.
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implementation from the mid-1980s of the so-
caled export contract system, which has been
used by the State since then to promote
exports.’

However, it is clear that the residue of
the 1SS endured through the early 1990s and
diminished a a very dow rate. An interesting
fact to take into account is that Costa Ricais
now the most industridized country in Centra
America and during the entire period studied
was characterized by an enviably dable
democratic system. Consequently, the period
1950- 1997 was used to estimate severa
modds, which coincided to agrest extent with
the epoch of the I SS and was characterized by
adtable democratic system.

Findly, it gopropriately to mention thet
al the empiricd estimations in this sudy were
caried out using the time series econometric
package Microfit 4.0, developed by Pesaran
and Pesaran (1997).

B. M ethodology and results

Prior to testing for a causd rdaionship
between the time series, the fird sep is to
check the stationarity of the varigbles used as
regressors in the models to be estimated. The
am is to verify whether the series had a
dationary trend, and, if non-stationary, to
establish orders of integration.

For this purpose, dl the variables are
examined through graphica inspection of their
time series plots. The varigbles are red gross
domestic product (y), red export of goods and
sarvices (X), red gross domestic investment or

® The system was introduced in 1984 as the
Government's principal instrument to promote
exports, particularly to extraregional markets (Wu and
Chuang, 1998).



real gross fixed capitd formation (), and the
series of population (p).

All the sies are expressed in
logarithms and annud rates of growth of dl the
variables are gpproximated by firgt differences
of the logarithms of the corresponding variable
vaue of successive years.

All the variables were transformed to
congtant prices, with the obvious exception of
population, by usng the GDP price index
referred to in the previous section.

The plots of the variables under
scrutiny are presented in Figures 1.1t0 1.10in
the gppendix. The inspections of dl the
varidblesin leves dearly suggest thet the series
are linearly trended and, given that each
variable seems to have a non-constant mean, it
appears from the graphs that they are not
daionary in levds, i.e ther digribution
depends on time,

Subsequently, the plots of the variables
in firg differences, in contragt, show no
evidence of trending time series, different meen
vaues a different pointsin time or condderable
changing vaiances. The visud evidence
provided by the diagrams is conastent with the
variables being integrated at an order of 1
denoted as 1(1).

Although graphicd evidenceis useful as
a first gpproximation to decide whether the
vaiables ae  non-dationary,  most
econometricians agree that this is clearly an
unreliable method to use to make inferences
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about unit roots and, therefore, at this Stage we
turn to the formal testing procedures currently
avalable in order to examine each of the
variables under scrutiny (see eg. Harris, 1995).

1. Testing for unit roots

To test the leve of integration of the
variables that will be employed in the growth
equations, the well-known Dickey- Fuller (DF)
and the augmented Dickey- Fuller (ADF) tests
are used. The am isto determine whether the
variables follow a non-dationary trend and are
in fact of the order of 1 denoted as 1(1) or
whether the series are daionary, i.e. of the
order of O denoted as 1(0).

Fird, if the series are non-gtationary
the use of classca methods of estimation such
as OLS could lead us to mistakenly accept
spurious relaionships, and thus their results
would be meaningless.

Second, in cases where the series are
non-dationary around their mean, the
traditional suggestion was to differentiate the
series. This usudly leads to dationarity,
alowing the researcher to gpply conventiona
econometrics (Granger and Newbold, 1974).

However, firg differencing is certainly
not an agppropriate solution to the above
problem and has a mgor disadvantege: it
prevents detection of the long-run relationship
that may be present in the data, i.e. the long-run
information is logt, which is precisdly the main
question being addressed.



Table 2a. Unit root tests

Time period 1950- 1997

Variables in levels DF? ADF(3)?
(in natural logarithms)
GDP (LY) -0.77305 -0.93825
Population (LP) -2.1639 -2.1218
Gross domestic investment (LGDI) -2.1721 -0.98142
Gross fixed capital formation (LGFCF) -1.3986 -1.2207
Exports of goods and services (LXGS) -2.7721 -1.7953
Table 2b. Unit root tests Time period 1950- 1997
Variables in first differences DF° ADF(3)°
(Rates of growth)
GDP (DLY) -4.9505(***) -3.3436(**)
Population (DLP) -6.4818(***) -3.3894(***)
Gross domestic investment (DLGDI) -8.3884(***) -3.3722(*%)
Gross fixed capital formation (DLGFCF) -6.9170(***) -3.2473(*%)
Exports of goods and services (DLX) -7.7139(***) -4.1579(***)

Note: The number of lags included in both tests was 3.

 The tests include a constant (intercept) and a linear trend.
® The tests include a constant (intercept) but not a trend.

*  Significant at a 10% level.
** Significant at a 5% level.
*** Significant at a 1% level.

Tables 2aand 2b present the results of
both tests, namely the DF and the ADF. The
results obtained provide strong evidence that dl
the time series in leves are non-dationary,
which means they are integrated a an order of
1,i.e. 1(1) at the 95 per cent confidence levd.
Thus, they have a stochagtic trend and they
indicate that the null hypothesis cannot be
regected for any of the variables under scrutiny.
In addition, when taking first differences, the
tests strongly rgect the unit root, which means
that they are integrated at an order of O, i.e.
[(0) at the 95 per cent confidence leve, which
means that they are Sationary.

However, it isimportant to note that in
al cases, irrespective of the order of the
augmentation chosen for both tests, the DF and
the ADF gatisicsare dl well below the 95 per
cent critica vaue in table 2a or above in table

2b respectively.

The results of the unit root tedts
performed corroborate previous findings in the
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empirical  literature, i.e. as with most
macroeconomic series, the variables under
congderation in this study appear to be non-
detionary and trended in levels. Only thelr first
differences are gationary. Conddering that the
data gppear to be Sationary in first differences,
no further tests are performed.

Since the series are 1(1), the use of
traditiona econometric techniques such as OLS
and the use of tests such ast-tests and F-tests
can lead to mistaken (false) acceptance of
spurious relationships between the variables.
Actualy, these regressions produce empirica
results that are characterized by high levels of
R?, which suggests the existence of a
datigicaly sgnificant reaionship between the
varigbles in the estimated modd.

The spurious problem has other
entanglements; for ingance, Phillips (1986)
demongtrated that the DW datistics converge
towards zero, and thus equations that report



high R? and low vaue of DW are typica
characterigtics of spurious regressions.

Neverthdess, the only fact that in
redity could emanate from this type of
esimations at this stage is the exigence of a
contemporaneous correlation between the
vaidbles, raher than meaningful economic
causa relationships between them.

If, by contrast, the variables are found
to have been dationary, it is not necessary to
proceed to testing for cointegration since
classcd regresson methods of estimation such
as OL S are appropriate and can be gpplied to
detionary vaidblesin leveds Ultimatdy, if the
variablesare found to beintegrated at different
orders, it is possble to conclude that various
subsets of variables under consderation may
be cointegrated (only where there are more
than two variables under consderation).
However, further andysis would obvioudy be
required to test this conjecture.

The contribution of Engle and Granger
(1987) was to demondrate that athough the
individual series could be non-dationary, i.e.
they arel(1), like those previoudy examined, a
linear combination of them might be Sationary,
i.e 1(0).

Consequently, the next section of the
empirical study investigates whether the series
under scrutiny are cointegrated, so that awell-
defined linear rdationship exists among themin
the long run. Thus, we proceed to test for
cointegration between the variables on levels
using severd tests, dl of which are based on
the null hypothesis of no cointegration. ™
2. Cointegration

10 Although tests with cointegration as null
hypothesis do exist, they have not been widely used
inthe empirical literature (see Maddala and Kim, 1998
p. 205- 210).
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Although finding cointegration in
empirica gudies is not a frequent result, it is
one that has attracted the grestest attention
among gpplied economericians  and
meacroeconomists. Thisimplies that if we wish
to estimate the long-run relationship between
the two variables, let us suppose, y: and X, it is
necessary only to estimate a static model such
as the equation (1.1) or (1.2) and check
whether the resduds e; from the regresson are
dationary, i.e. 1(0).

Taking into account that both DF and
ADF tests suggest that dl the variables appear
to beintegrated at an order of 1, i.e. 1(1), and
thus have a stochadtic trend, and in addition
their changes or first differences appear to be
gationary, they are dl candidates for incluson
in a long-run reationship concerning the
interdependence between exports and output,
using as atheoretica benchmark an augmented
neoclassica production function. Thus, theaim
at this stage is to test whether these variables
are indeed cointegrated.

Not only has the economic literature
adopted a supply-side approach as the basic
framework to test empiricaly the relationship
between export and growth, but also nearly al
the sudies mentioned in the review of the
literature have specified a linear relation.
Consequently, we will follow this strategy and
in the firgt instance estimate a smple Cobb-
Douglas production function using a linear
eguation of the following form:

Vi = fo + fipe + foik + m
(1.2)

where y: p, i are real GDP, population, real
GDI (subcase a) or GFCF (subcase b) as a
proxy of the gock of physcad capitd
respectively. Subsequently, we edtimate an
augmented Cobb- Douglas production function,
such as the following equation, which includes



real exports of goods and services denoted by
Xt. Asusud, dl the variables are expressed in
neturd logarithms:

Vi = fo + fope + foie +faxi+m

(1.2)

The results are obtained after estimating
equaions in leves usng two dternative
goecifications of the so-caled datic or
cointegrating regresson that employed GDI
and GFCF, such as equations (1.1) and (1.2)
through OL S which are shown in tables 3aand
3b.

It is extremely important to note thet,
with the exception of the adjusted R and the
DW datigtics, the customary diagnostic tests
have not been reported. In addition, even
though the f; coefficients reported in the
following table could be interpreted as
goproximations of partid eadicities, they do
not provide any kind of bass for sensble and
vaid inferences a this sage. Furthermore, they
cannot be used to draw any kind of inferences
without confirming a priori thet the variables are
in fact cointegrated. Even if the varidblesarein
fact cointegrated, dthough the estimates
obtained through the cointegration regression
usng OLS are “super-consgtent”, i.e. the
edimatesof f obtained converged faster than
in the case of OLS modds usng dationary
varidbles, the estimated andard errors are not
(Stock, 1987). By contrast, if the variables are
not cointegrated, the results are meaningless
and show only a*“spurious corrdaion” thet has
no economic sgnificance.

Although from a theoreticd point of
view the gppropriste invesment variable is
GFCF, in this case we decided to edtimate
both specifications by using both variables, i.e.
usng GDI and GFCF for the entire period
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(1950- 1997)." The results are shown in tables
3aand 3b, which set out the basic results and
in addition include two cointegration tests,
namely the CRDW and the EG.

The two cointegration tests are Sngle
equation methods amongst various resduds-
based tests which have been proposed in the
econometric literature since the mid-1980s.
They are obtained after estimating the equaions
in levels using the two dternative specifications
of the so-cdled datic or cointegration
regression that employed GDI and GFCF.

In dl four cases, independently of the
specification taken into account and the
investment variable employed, the CRDW
clearly exceeds the vaue of 0.99, which isthe
approximate critica value for n = 50 at the
0.05 leve of gdgnificance. Therefore, the
CRDW test isableto rgect the null hypothesis
that the variables are not cointegrated and, in
fact, the residuals estimated suggest that the
vaiables have a long-term reationship in dl
cases for the 1950- 1997 period.

Usng the EG cointegration test for
eguations concerning the neoclassica theory of
production, i.e. (1.1a) and (1.1b), the null
hypothesis of no cointegration can be rejected
a the 5 per cent sgnificance levd in one of two
cases and can be easily rgected at the 10 per
cent sgnificance leve in the other one.

™ Conceptually, GDI includes inventories and this
category of investment clearly does not add to
output; thus, itsinclusion in aproduction functionis
questionable and suggests that it is therefore
preferable to rely on models that use GFCF from a
theoretical point of view.



Table 3a. Static long-run relationship (using GDI)

Time period: 1950- 1997

Regressions (1.1a) (1.2a)
Dependent variable LY LY
Number of observations 48 48
Variables
C 6.3529 6.0285
LP 0.57646 0.50803
LGDI 0.52568 0.48373
LXGS 0.073454
Adjusted R? 0.99584 0.99594
DW:-statistics (CRDW) 1.2587 1.0895

Engle and Granger cointegration test
DF
ADF (2)

-5.1636 (***)
-3.9368(**)

-4.8702 ()
-3.9924(*)

Table 3b. Static long-run relationship (using GFCF)

Time period: 1950- 1997

Regressions (1.1b) (1.2b)
Dependent variable LY LY
Number of observations 48 48
Variables
C 7.1029 6.5397
LP 0.82170 0.69559
LGFCF 0.44872 0.41197
LXGS 0.092371
Adjusted R? 0.99780 0.99808
DW-statistics (CRDW) 1.0382 1.0050
Engle and Granger cointegration test
DF -4.2200 (**) -4.5562 (**)
ADF (2) -3.6131(%) -4.2268 (*)

Notes: Regressions (1.1a) and (1.1b) are based on the standard neoclassical framework (Cobb- Douglas

production function).

Regressions (1.2a) and (1.2b) represent the main case under scrutiny, which estimates an
augmented production function that includes exports as a third input of production.

*  Significant at a 10% level.
** Significant at a 5% level.
*** Significant at a 1% level.

It is aso important to mention that the
system variables appear to be cointegrated
independently of the investment variable taken
into account, i.e. GDI or GFCF. Thus, both
tests suggest thet a linear combination of the
series of output, population and investment
exigsin the long term.

Furthermore, in the main case under
scrutiny, the so-called ELGH, represented by
equations (1.2a) and (1.2b), both cointegration
sub-tests are able to find evidence of along-run
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relaionship between exports and output,
independently of the investment vaiable
employed % GDI or GFCF.

In generd, evidence of cointegration
indudes high R?, “gpparently” sSignificant
coefficients,” significantly non-zero CRDW

2t is extremely important to note that because the
variables are non-stationary, the standard properties
of OLS do not hold. Furthermore, because of the
autocorrelation of the residuals, the t-statistics from
the static long-run relationship are biased upwards



and dgnificant DF and ADF tedts on the
residuas from the gtatic long-run regressons.
Snce dl of them ae present in dl the
specifications shown in tables 3a and 3b, the
evidence a this stage strongly suggests that a
cointegration relationship or reationships
exig.

However, it is important to mention
that athough both CRDW and the EG
procedure have distinct advantages and in spite
of the posgitive results mentioned eerlier, both
tests have severa important defects. Thisissue
emerged after severd Monte Carlo studies that
consdered the robustness of these tests (and
others not employed in this andysis) showed
that in general the most standard tests are not
powerful. Moreover, most of the sudies come
to the conclusion that no one test predominates
over the others. Thus, the literature holds thet it
IS very important for empirical Sudiesto carry
out severd tests for cointegration instead of
using one single procedure (Maddda and Kim,
1998). In fact, in cases where the sample size
isfinite, the estimations conducted through the
EG procedure are sendtive to the impaosition of
normalization.

Thus, before making any kind of
judgement, some further cointegration testsare
employed to veify the exigence of
cointegration, which will be shown in the next
sections.

In the following section, the Johansen
procedure will be briefly explaned. The
method is completdy different from the

and it isthus not possible to determine at this stage
the true significance of the coefficient estimates.
Nevertheless, if the variable isinsignificant when the
original t-value is used, it is obvious that when the
"true" or corrected values are employed the variables
will dtill be insignificant; thus, it is feasible to
acknowledge the insignificance of the coefficients at
the levels stage.
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previous ones because it is a multiple equation
method where the objective is to identify the
cointegration space which is based on
canonical correlation methods, a procedure
which enables us to tet how many
cointegration relationships there are.

3. Johansen maximum likelihood
approach

The Johansen procedure is a multiple
equation method that permits the identification
of the cointegration space using a canonica
corrdaion method, which enables the testing of
how many cointegration relaionships exig.

To briefly illugtrate it, let usdefine S =
(Y, pt, I, Xt), @avector of four eements (P = 4)
and condder the following autoregressve
representation of S;:

k
Yo = p +SpUi+ u (1.3)
i=1
whee G =- (I - Poyyeeeeerenn, Po), a0d
pP=(1+pPy,, .ccovvennn » -

The Johansen procedure involves
esimating equation (1.3) by employing the
maximum likelihood (ML) technigue and testing
the null hypothesis of no cointegration, thet is
tha Ho: (p = yx ) of r cointegraing
relationships, XY = hj;, and where r isthe
rank of thematrix p(0 < r < P), y isthe matrix
of weights with which the varigbles enter
cointegrating relaionships, and X is the matrix
of the cointegrating vector. As dated in the
previous section, this procedure could lead us
to find up to three independent cointegrating
vectors.

The null hypothess of no cointegration
between the system of variables is regected



when the egimated likdihood ratio tests
datidtic, T ;, exceeds the criticd value, where

P
fi=—n Slﬂ(l-'.)
i=r+1

(1.4)

The Johansen ML technique has
severd diginct advantagesin comparison with
the EG method illudrated in the previous
section to test for cointegration. Fird, it is an
invariant test, which permits the existence of
cointegration between the system variables
without imposing bias on the esimates. Thus, it
does not assume somewhat arbitrarily the
direction of the regresson, which may lead to
different and mideading results. Second, it can
identify whether more than one cointegrating
vector redly exigts. Third, it can aso estimate
the long run or cointegrating relationships
between the non-stationary variables using a
ML procedure. Thislast festure could be ussful
for comparing the estimates obtained with the
ones obtained using, for ingtance, the EG two-
step procedure and the unrestricted error
correction mode!.

Summing up, the Johansen test for
cointegration is a multivariate unit root test
which egtimates the cointegrating rank r in the
multivariate case, and which is dso adle to
edimate the parameters b of these cointegrating
relationships.

Totest for cointegration this procedure
uses two test satistics. The firdt is caled the
maximum eigenvalue test (I ma), Which tests
the null hypothesis that there are r + 1
cointegrating vectors versus the dternative
hypothesis that there are r cointegraing
vectors. The second, labdlled the trace test, is
employed to test the hypothesis that there are
a mogt r cointegrating vectors.
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Even though Johansen and Jusdius
(1990) initidly indicated thet the first test might
perform better, the Monte Carlo experiments
reported by Cheung and Lai (1993, p. 326)
uggest thet regarding non-normadity, skewness
in innovations has a datidicaly sgnificant effect
on the test szes of both the trace and the
maximd eigenvaue test. However, they state
that between the two Johansen procedures to
test “for cointegration, the trace test shows
more robustness to both the skewness and
excess kurtoss in innovetions than the
maximum elgenvalue tet”. Since there is not
complete agreement among econometricians, in
this case we have preferred to be cautious and
prudent, and report and rely on both sub-tests.

Before turning to the empiricd
estimations, we had to determine the lag K of
the vector autoregressve (VAR) modd in
levels, which isacritical stage of the Johansen
ML procedure. The literature recommends the
use of the Akaike Information Criterion (AIC)
and the Schwarz Bayesian Criterion (SBC) to
sect the lag length of the VAR system, which
isachieved by minimizing the AIC and SBC. In
most cases, incidentaly, both criteria concur in
suggesting the use of a VAR with alag of 2,
while in those few cases where the choice
criteria are different, we have decided to use
the one that suggeststhe smdler order. Thisis
because if, for instance, we use a VAR of a
greater order, i.e. 4, 5, or 6, we could be
taking an unnecessary risk of over-
parameterization, a Stuation which is more
acute in cases where the sample size is finite
such asthis one. Moreover, since the data are
of anud periodicity, an ingpection of the
results suggests that serid correlation is not a
problem when we st the order of the VAR at
2.13

3 The results of the AIC and the SBC are not
reported in this study.



Tables 4a and 4b contain the results
obtained by the gpplication of the Johansen
procedure to test for cointegration usng aVAR
at an order of 2. The results correspond to the
entire time period (1950- 1997). The tests are
peformed by the use of the so-cdled
augmented production function, which includes
exportsin red terms and is represented by the
Specification given by regressons (1.2a) and
(1.2b).

Both tests % the maximum eigenvaue

and trace ddidics % are used to determine the
number of cointegrating vectors (r), fromwhich

Table 4a. Johansen cointegration tests

List of variables included: LY, LP, LGDI, LX, intercept

it is concluded that the results support the
exigence of two cointegrating relationships,
which clearly could lead to interpretation
problemsin this case.

However, Cheung and Lai (1993, p.
326), among other researchers, have suggested
that the critica vaues used to test the number
of cointegration relaionships through the
Johansen procedure can be mideading (seeeg.
Enders, 1995). Therefore, corrections to the
critical values are drictly necessary when
applied to sample sizes of 100 or smdler,
typicd of finite sample sizes.

Equation (1.2a)
Time period 1950- 1997

Null hypothesis Alternative Maximum Adjusted Trace Adjusted
hypothesis eigenvalue 95% critical test 95% critical
test values values
r=0 r=1 36.3943 35.7095 77.9446 67.5537
r<=1 r=2 20.3606 27.8400 41.5503 44.0463
r<=2 r=3 15.7565 20.0463 21.1897 25.4905
r<=3 r=4 5.4332 11.5705 5.4332 11.5705

Table 4b. Johansen cointegration tests

List of variables included: LY, LP, LGFCF, LX, intercept

Equation: (1.2b)
Time period 1950- 1997

Null hypothesis Alternative Maximum Adjusted Trace Adjusted
hypothesis eigenvalue 95% critical test 95% critical
test values values
r=0 r=1 35.2820 35.7095 80.2205 67.5537
r<=1 r=2 27.5330 27.8400 44.0385 44.0463
r<=2 r=3 12.7096 20.0463 17.4055 25.4905
r<=3 r=4 4.6959 11.5705 4.6959 11.5705

Note: Table 4a exhibits the estimations using GDI as a proxy of real capital stock, while table 4b shows

the estimations using GFCF.

The judtification for this correction is
the fact that the Johansen cointegration testsare
“sengdtive to under-parametrization in the lag
length”. Thisis dueto the fact that the Johansen
likelihood retio (LR) test for cointegration is
derived from asymptotic results and satistical
inferences which might be inappropriate. Thus,
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the ML procedure tends to over-rgiect the null
hypothess of non-cointegration when this is
true. This is critical when the sysem being
estimated contains more than two variables (n)
or many lags ), and even more when the
sample szeis finite. Consequently, the norma
critical values based on the asymptotic



digtributions are dubious, and the results are
often biased and are thus mideading in that
cointegration is too often found when they are
used. Thus, in this case we have followed the
advice given by Cheung and La (1993) and
have adjusted the critical values, which are
shown in table 4a and 4b.**

Although this Stugtion is commonly
encountered by most applied economists,
epecidly when usng time sies
macroeconomic data, it must be taken into
consderation when fina judgements are to be
meade from the empirica results of this study.

Using the normd criticd vaues, the
existence of two or even three cointegrating
vectors is found. However, when using the
adjusted criticd vaues, instead of the normdl
critical vaues, we are able only to find one
cointegrating vector. That is, the null hypothes's
of no cointegration can be rejected at the 5 per
cent ggnificance leve in dl cases It is dso
important to mention that the system variables
appear to be cointegrated, independently of the
specification taken into account and, moreover,
in the period of estimation, a Stugtion Smilar to
that encountered in other cointegration tests.
That is, the results of the Johansen procedure

¥ According to Cheung and Lai (1993, p. 322), the
response surface estimation shows that the finite
sampl e bias of Johansen’ stestsisa positive function
of T/(T- np), where T is the sample size, n is the
number of variables and p isthe number of lagsin the
VAR. Since T/(T- np) is greater than unity for any
finite sample size T, both tests % the maximum
eigenvalue tests and the trace tests % “are seriously
biased toward spuriously finding cointegration” too
often when using the critical values based on
asymptotic results and statistical inferences. Thus, in
tables4aand 4b, T =48, n=5and p = 2 thecritica
values for the entire period of estimations have been
corrected by 1.2631. However, there is no complete
agreement in this respect; for instance, Doornik and
Hendry, amongst other econometricians, have raised
doubts about whether thisisthe preferred correction
(see Harris, 1995, p. 88).
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Seem congstent with the previous cointegration
tests.

The Johansen procedure can aso be
employed to obtain long-run parameter
estimates that could be used to compare the
estimates obtained with the ones obtained
through the error correction models. However,
in this case we prefer to rely on the error
correction gpproach because of the intringc
limitations of the Johansen procedure in small
samplesizes.

4. Error correction model and
cointegration

Theinitid conoept of thistype of modd
can be traced back to the work done by
Sagan in the mid 1960s, who considered a
class of modds subsequently to be labelled
eror  correction  mechanisns  (ECMS).
However, it was the work of David Hendry
and his many collaborators during the late
1970s and 1980s that popularized their use
among econometric practitioners and especidly
among applied macroeconomists (see eg.
Enders, 1995; Maddala and Kim, 1998).

Almog a the same time the
methodology pioneered by Granger (1981,
1986), Hendry (1986) and Engle and Granger
(1987), among others, opened a new channel
for teing for cointegration. The Granger
representation theorem, broadly spesking,
datesthat if alinear combination of variablesis
dationary or 1(0), then the varigblesare said to
be cointegrated and can therefore be
consdered to be generated by an ECM.
Consequently, they proved that ECM generate
cointegrated series and that, to be expressed
conversdly, cointegrated series have an ECM
representation, which alows the short-term
disequilibrium rdaionship within an ECM
framework (see eg. Engle and Granger, 1991).



According to Hendry (1986, p. 204)
one of the most important conseguences of the
semind work of Engle and Granger (1987) has
been “thus reconciling the two approaches as
wel as darifying when leve information could
legitimately be retained in  econometric
equations’. Furthermore, this led in the 1990s
to the development of cointegration tests based
on the Granger representation theorem, which
are based directly on ECMs.

The fird method, which involves
edimating an ECM, is the Engle and Granger
(EG) two-step procedure, which provides
information about the short-term dynamics
responses of the variables. The method is
dgraghtfooward and involves  running
regressons using sationary time series 1(0),
which in this case are achieved by udng first
differences of the variables (rates of growth)
and including in the regressons as an
explanatory variable the lagged resduds from
the levelsregressions. This lagged term, RES(-
1), is intended to capture the error correction
process.

Kremers, Ericsson and Dolado, among
other researchers, initiated and devel oped the
second method during the early 1990s (see
Kremers et a. 1992). This new approach to
test for cointegration suggedts the use of the
ECM test instead of the residual-based tests.
The main reason given by these researchers
was that the residual-based tests, which are
often used to test for cointegration and which
have been discussed, employed and judged in
this study in previous sections, had been found
to have low power. They argued that these
residua-based tests (as well as the DF and
ADF test for testing unit roots) imposed a
common factor restriction by ignoring equation
dynamics in the so-cdled cointegration
regresson or ddic regresson given by
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equation (1.1) or (1.2), which carries over to
the second stage of the cointegration systems.

If the common factor restriction does
not hold, i.e. the observed error dynamics are
spurious because equation dynamics are
ignored, then the ECM-based tests can be
more powerful than the residua-based test,
snce the Granger representation theorem States
that thereis an error correction representation
for every cointegration reaionship. Although
the procedure was initidly suggested by
Kremers et d. (1992), Zivot and Banerjee
among others, have recently highlighted new
ways of gpplying it (see Maddala and Kim,
1998, p. 203-205).

Consequently, we first make use of the
EG two-step procedure and subsequently we
edimate al the long- and short-run parameters
inthe ECM in one single sep. It isimportant to
note that in both circumstances OLS can be
applied. Thisis becausein thefirst case dl the
variables included are 1(0) and therefore the
standard properties of OLS hold, and in the
second procedure, dthough LYi1, LPyg,
LGDl.;, LGFCF; and LXGS.; are I(1)
vaiabless OLS can dill be employed,
paticulaly sSnce we have verified that the
variables are cointegrated using other methods
(CRDW, DF, ADF and Johansen), and thus
thereisalinear combination of them thet is1(0)
(see e.g. Thomeas, 1997).

In this case, we have preferred, for
severd reasons, to follow both methods insteed
of usng only one of them. Firg, even though
the EG two-step procedure is Hill by far the
most popular method for testing for
cointegration, it has been widdly shown to be
biased in smal sample Szes Thisisdueto the
fact that the edimdions of the initid
cointegration regression using OL S are biased,
which caries over into the second dage



through the disequilibium erors and
consequently to the short-run parameters.

Second, egtimating the ECM in one
sep will produce an dternative set of estimates
to those previoudy obtaned from the
cointegration regression and, furthermore, will
endble tegting for the "true" sgnificance of the
variables both in levels and in difference forms.
In addition, some studies have suggested that
the estimates obtained through this method are
superior to those obtained through the EG two-
gep procedure, in particular when using small
sample sizes. However, aword of warning is
necessary a this stage: since we are dedling
with asmal sample size, there is no assurance
that the two approaches ¥ the EG two-step
procedure and the unrestricted error correction
model, aso described as the generd-to-
specific approach ¥ will lead to the same
model. Moreover, it isimportant to note that in
both ECMs an implicit assumption is made that
the right-hand side variables of the modd are
exogenous.®

Table 5 shows the results of the
esimations using the EG two-step method,
utilizing firg GDI and afterwards directly the
sies of GFCF for the entire period
(1950- 1997). From the four different dynamic
equations for growth reported in the table, the
most important points that emerge from this
edtimate are the following.

1t isvery important to note that if this assumption
holds, the parameters' estimates will be efficient and
their distribution asymptotically normal. If so this
would allow use of estimated standard errors to
determine the true significance of the coefficient
estimates. However, if thisis not the case, the results
will be biased. Note that even though several
exogeneity tests have been devel oped and are widely
employed, they were considered beyond the prime
objective of this study and therefore, not made use of
(see e.g. Engle and Granger, 1991; Maddala and Kim,
1998).
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Thefirg two columns show the results
of asmple Cobb- Douglas production function,
while the lag two columns exhibit the
regresson results that are based on an
augmented production function that includes
exports as athird input of production.

All the resduds from the four leve
regressions estimated by OL S are included in
lagged form and labelled as RES(-1), with the
objective of capturing the process by which the
economic agents adjust their prediction errors
from the last period. This represents the short-
teem adjusment mechanism from the
eguilibrium point, which is dways sgnificant,
regardless of the specification employed. The
ggnificance of the lagged resduds provides
strong evidence of the adequacy of an error
correction framework.

This implies that an ECM exigs
whereby the economic agents adjust their
behaviour to unanticipated changesin output. In
this case, around 50 per cent on average of the
adjustment is achieved during the first period.
Additionaly, when we check the DF and the
ADF teds from the resduds of al the
regressions estimated based on the EG two-
step procedure also provides further proof
regarding cointegration, given that the DF is
adways ggnificant even & the 1 per cent levd,
which indicates once again that the varigbles
are co-integrated.

If an error correction mechanism exists
whereby the economic agents adjust their
expectations to unanticipated changes in output,
then on the basis of the Granger representation
theorem, this aso implies that the varigbles are
cointegrated, and vice versa.



Table 5. Engle and Granger two-step procedure

Regressions (1.18) (1.1b) (1.2a) (1.2b)
Years (sample) 1952-97 1952-97 1952-97 1952-97
No. of observations (n) 46 46 46 46
Dependent variable DLY DLY DLY DLY
Variables
C 0.011464 0.0041865 0.016741 0.5793E-3
(1.0420) (0.43941) (2.3399) (0.064478)
RES(-1) -0.44974 -0.51421 -0.40272 -0.54901
(-4.1114) (-4.2585) (-3.5696) (-4.3941)
DLY(-1) 0.30432 0.20460 0.28926 0.19127
(2.9381) (2.2672) (2.8427) (2.2786)
DLP 0.26352 0.63423 0.62874
(0.98850) (2.6710) (2.8690)
DLGDI 0.27070 0.24892
(6.3895) (6.1021)
DLGFCF 0.31776 0.31525
(8.3014) (8.7649)
DLX 0.073156 0.076611
(1.9099) (2.4823)
Basic statistics
R? 0.56363 0.68254 0.58374 0.73438
Adjusted R? 0.52106 0.65157 0.54313 0.70118
RSS 0.034133 0.024831 0.032560 0.020777
F-statistics 13.2391 22.0376 14.3739 22.1181
DW-statistics 1.9954 1.9968 1.8200 2.0131
Durbin’s h-statistics 0.021752 0.013908 0.84341 -0.054222

Diagnostic tests

Serial correlation

LM version 0.14448 0.15682 0.97913 0.031596

F version 0.12603 0.13683 0.86994 0.026807
Functional form

LM version 0.96588 0.45058 0.86305 0.054832

F version 0.85791 0.39568 0.76483 0.046543
Normality

LM version 2.0391 0.36476 5.8982(***) 2.8031

F version NA NA NA NA
Heteroskedasticity

LM version 0.063676 0.45539 0.3247E-3 0.70331

F version 0.060992 0.43995 0.3106E-3 0.68317
Serial correlation LM

Statistics CHSQ(3) 1.7655 2.9729 1.9071 0.29179

F-statistics (3, n) 0.50555 0.87520 0.54785 0.078733
Unit roots test for residuals

DF -6.7375(**) -7.1810(***) -6.0679(***)  -6.6917(***)

ADF (2) -3.3008 -3.3438 -3.6511 -3.4846

Notes: Regressions (1.1a and 1.1b) are based on the standard neoclassical equation based on the
Cobb- Douglas production function, while regressions (1.2a and 1.2b) are based on the augmented
neoclassical production function that includes exports as a third input of production. Also note that
while regressions (1.1a and 1.2a) use GDI as a proxy of real capital stock, regressions (1.1b and
1.2b) are estimated using GFCF.

The normal t-values of the coefficients are in parenthesis.

NA = not applicable.

*  Significant at a 10% level.

** Significant at a 5% level.

**x Significant at a 1% level.
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In this case, the coefficients of the error
correction term aways have the correct Sgn
(negative), and it is datidticaly different from
zero, in tems of both magnitude and
dggnificance. The dgnificance of the eror
correction term might be suggedting & this Sage
that the variables are cointegrated; however, it
IS important to note that the ECM test for
cointegration requires a new set of criticd
vaues to judge accurately for sgnificance and
thusto test for cointegration. Even so, Sncethe
coefficients are Sgnificant at 1 per cent usng
norma t-vaue tables, this is consdered a
preliminary confirmation of the existence of
cointegration. In addition, when we check the
DF and the ADF tests from the resduds of dll
the regressons, the DF is dways sgnificant at
the 1 per cent levd, which clearly indicates
once again that the variables are cointegrated.

The coefficients of the variables are in
generd sgnificant and have the correct sign.™®
They confirm that the short-term effects of
capital and labour (proxied by population) and
invesment ae extremdy  important
independently of the specification taken into
account. The coefficient of population growth
(DLP) hasthe greatest magnitude, followed by
the rate of growth of investment (both DLGDI
and DLGFCF) and findly the rate of growth of
exports (DLX). However, when GDI is used
as the investment variable independently of the
production function employed, the coefficient of
DLP is not ggnificant, and it only becomes
daidicdly ggnificant when the vaiddle
employed is GFCF.

'®n this case, since the variables are stationary, the
standard properties of OLS do in fact hold; therefore,
the t-statistics are unbiased, and thusit is possible to
determine at this stage the true significance of the
coefficient estimates and rely on the diagnostic tests
which are disclosed.
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Although dl the modds suggest that
exports have a poditive effect in the short term
on growth, the magnitude is very amdl, a
feature which is dso present in the datic
cointegration equation.

In generd, evidence includes medium
high R that are close to 0.7, which suggests
that the overdl fit of dl the regressonsis quite
good and that they are able to explain upto 70
per cent of the variability of the growth rates.
Despite the fact that neoclassicd specification
is good overdl with some problems of
normality in regresson (1.2a), it is evident that
the overdl fit of the regressionsis higher when
exports are included. In addition, the results of
the diagnogtic tests employed improve when
exports are included and are in generd dso
very good, which suggests the importance of
this varidble. The tests gpparently suggest no
problem of autocorrelaion of first or higher
order, heteroskedadticity, normdity or
functiond form. The only exception is
regresson (1.2a), which violates the
assumption of normdity as dready mentioned;
neverthdess, this problem is completdy
corrected when adummy for the year 1981 is
included (seetable 7).

Now we gart from an unrestricted
error correction model and test down the
moded using the genera-to-specific approach.
Among the four different specifications for
growth reported in table 6, the most important
agpects of these estimates are the following.

Thefindings are favourable when usng
both categories of invesment (GDI and GFCF)
in the so-cdled neoclasscad production
function, but they improve when exports are
included and, in particular, when using GFCF.
In fact, dl the coefficients of the variables in
levels LY, LP.4, LGDl4,



Table 6. Unrestricted error correction model

Regressions (1.1a) (1.1b) (1.2a) (1.2b)
Years (sample) 1952-97 1952-97 1952-97 1952-97
No. of observations (n) 46 46 46 46
Dependent variable DLY DLY DLY DLY
Variables
C 2.8689 3.7275 2.4046 3.7797
(4.0793) (4.2617) (3.5761) (4.9059)
LY(-1) -0.42613 -0.50106 -0.39224 -0.59369
(-3.9772) (-4.1515) (-3.7336) (-5.1975)
LP(-1) 0.24682 0.42497 0.17752 0.36723
(2.9524) (3.9618) (2.2063) (3.9768)
LGDI(-1) 0.21146 0.13583
(3.1009) (1.9440)
LGFCF(-1) 0.20960 0.20254
(3.5771) (3.9092)
LXGS(-1) 0.081096 0.10775
(2.0555) (3.5231)
DLP 0.48593 0.49363
(1.8572) (2.2430)
DLGDI 0.23941 0.19834
(5.2774) (4.5477)
DLGFCF 0.29052 0.26620
(6.8064) (7.2638)
DLX 0.088455 0.088400
(2.1247) (2.8567)
DLX(-1) -0.10622 -0.10183
(-2.5978) (-3.0642)
DLY(-1) 0.22259 0.16970 0.32352 0.27610
(2.0043) (1.7118) (2.9348) (3.0340)
Basic statistics
R? 0.59855 0.69995 0.68942 0.80670
Adjusted R? 0.54836 0.65379 0.62226 0.75838
RSS 0.031401 0.023469 0.024294 0.015120
F-statistics 11.9276 15.1633 10.2663 16.6935
DW-statistics 1.9057 1.9400 1.6906 1.9395
Durbin’s h-statistics 0.48597 0.27504 1.5797 0.26077

Diagnostic tests

Serial correlation

LM version 0.23945 0.024618 2.9458 0.123278

F version 0.20408 0.020347 2.4631 0.094056
Functional form

LM version 1.0177 0.35803 0.96227 0.63662

F version 0.88231 0.29808 0.76917 0.49448
Normality

LM version 3.1076 0.97266 11.1519(*) 1.6130

F version NA NA NA NA
Heteroskedasticity

LM version 0.11042 0.11905 0.21007 0.61239

F version 0.10587 0.11417 0.20185 0.59367

Notes: Regressions (1.1a and 1.1b) are based on the standard neoclassical equation production function,
while regressions (1.2a and 1.2b) are based on the augmented production function that includes
exports as a third input of production.

The normal t-values of the coefficients are in parentheses.

NA = not applicable.

* Significant at a 1% level.
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LGFCF;; and LXGS;.; are Sgnificant and have
the correct dgn, independently of the
gpecification and the framework used, afesture
that is clearly desirable.

This evidence corroborates once again
the fact that, in thelong run, labour (proxied by
populaion) and investment were the main
forces that drove the Costa Rican economy
during the second part of the twentieth century.
Moreover, the coefficients are relatively stable
independently of the specification taken into
account. The coefficient of population (LP) has
the grestest magnitude, followed by invesment
(LGDI or LGFCF) and findly exports
(LXGS).

With regard to the coefficients
capturing the short-term effects, they show
once again that population growth (DLP) has
the grestest magnitude, followed by invesment
independently of the variable taken into account
(DLGDI or DLGFCF), and ultimately the rate
of growth of exports (DLX).

The firgt two regressions, based drictly
on the neodasscd framework, include medium
high R thet are between 0.6 and 0.7, which
suggedts that the overdl fit of the equations is
fairly good and that they are able to explain up
to 70 per cent of the growth of output. Despite
the fact that neoclassica specification is good
overdl, it is obvious that the overdl fit of the
regressons improves when exports are
induded with R that are between 0.7 and 0.8,
which suggests once again the importance of
this varidble, in terms of both sgnificance and
magnitude. Additiondly, al the diagnogtic tests
used are in generd aso very good, which
indicates that there is no problem of
autocorrelation of firg or higher order,
heteroskedadticity, normdity or functiond form.
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The only exception isregresson (1.2a), which
violaes the assumption of normadity.
Nevertheless, it is extremely important to Sate
that this problem is aso corrected when a
dummy for the year 1981 isincluded (seetable

7).

The economic judification for the
incluson of adummy variable rests entirely on
the economic crigs that started to severdly
afflict the Costa Rican economy in 1981. This
Stuation forced a newly eected adminigtration
to implement a harsh adjusment programme in
1981 and, therefore, the dummy (DUMB8L) that
Is included in the estimations affects the short
term not the long term. However, it isimportant
to note that the coefficients of the variables do
not change sgnificantly in terms of magnitude
and ther dgnificance, a feature that suggests
that the dummy variable is capturing in redity
the negative short-run effects thet the economy
stumbled upon during that year.

In addition, the estimation results show
thet dl the coefficients of v, .., are setisticaly
different from zero in terms of both magnitude
and dgnificance. The dgnificance of the
coefficients suggests once agan tha the
vaiables are cointegrated across different
equations, independently of the specification.

As mentioned earlier, even though
there is no guarantee that both procedures will
leed usto the same modd, in this case there are
definite amilarities thet should be highlighted.
From both procedures it is obvious that the
coefficient of DL P becomes insgnificant when
the investment variable employed is GDI
independently of the specification, and it only
becomes datidticaly sgnificant when GFCF is
used as the investment varigble.



Table 7. EG two-step procedure and unrestricted error correction model with DUM81

Regressions (1.2a-D) (1.2a-D)
Years (sample) 1952-97 1952-97
No. of observations (n) 46 46
Dependent variable DLY DLY
Variables
C 0.019333 1.4847
(3.2911) (2.6876)
RES(-1) -0.28684
(-3.0019)
LY(-1) -0.29359
(-3.5038)
LP(-1) 0.059281
(0.88939)
LGDI(-1) 0.11876
(2.1872)
LXGS(-1) 0.076829
(2.5098)
DLP
DLGDI 0.22789 0.20005
(6.7728) (5.9136)
DLX 0.18157 0.19286
(4.6061) (5.0300)
DLX(-1) -0.097382
(-3.0659)
DLY(-1) 0.18091 0.19343
(2.0939) (2.1662)
DUMS81 -0.13677 -0.13476
(-4.6239) (5.0502)
Basic statistics
R? 0.72873 0.81821
Adjusted R? 0.69482 0.77276
RSS 0.021218 0.014220
F-statistics 21.4912 18.0032
DW-statistics 1.9111 2.0046
Durbin’s h-statistics 0.37191 -0.019489
Diagnostic tests
Serial correlation
LM version 0.041499 0.012230
F version 0.035215 0.0093080
Functional form
LM version 2.3654 0.14160
F version 2.1141 0.10807
Normality
LM version 0.63813 0.11321
F version NA NA
Heteroskedasticity
LM version 0.47253 0.61223
F version 0.45667 0.59351

Notes: Both regressions are based on the augmented production function that includes exports as a third
input of production, in addition both include a dummy for 198 (DUM81).

The normal t-values of the coefficients are in parentheses.

NA = not applicable.
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5. Cointegration tests: An assessment

The congstency of the results obtained
usng five different tets employed in this
Investigation suggeststhat the results concerning
the exigence of a long term relationship
between investment, labour (proxied by
population), exports and growth appearsto be
clear-cut across different regressions. In fact,
they ae ddinitdy robust to different
gpecifications taken into account and the
method employed to test for cointegration.
Furthermore, it is evident that even though the
long-term effects of exports on growth are
different from zero, they are smdler if we
compare them with the effects of traditiond
factors of production.

Given that we have confirmed thet the
variables are cointegrated, we can use the
coefficients estimated from the static long-run
equations to verify whether the overdl
production function followed congtant returns
to scale. This can be done because the
coefficients from the datic cointegrating
regresson ae "super-consstent” (Stock,
1987).

The Cobb- Douglas  production
function assumes that the sum of dadticitieswith

respect to dl inputs is equd to unity. In this
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case, the contribution of population and
investment to tota output was a little less than
two thirds and over one third respectively,
which iswhat most studies would expect if we
had assumed a priori constant returnsto scale.
It is important to emphasize that the sum of
eadicities did not change subgtantially when
exports were included in the regressons as an
additiona input of production and, furthermore,
in dl the cases, the vdue shares of inputsin the
value share of outputs sums to unity or very
close thereto. All of this clearly suggedts that
overdl growth in this case exhibited congtant
returns to scale in the 1950- 1997 period.

To recgpitulate, the empirica evidence
obtained in this case dearly suggests thet
exports operated as an additiona engine of
growth. However, it is very difficult to accept
the ideaithat growth in the long run was export-
led as some studies have attempted to indicate
in the case of Codta Rica (see eg. Jung and
Marshdll, 1985; Van den Berg and Schmidit,
1994). Thefindingsimply thet this was clearly
not the case, and in addition it is certain thet the
overal economic performance of this Centra
American country from 1950 onwards was
mainly driven by traditiond inputs of
production.



V. CONCLUDING REMARKS

The main objective of this sudy has
been to investigate the relationship between
exports and output using time series data on
Codgta Rica. The empirica results have shown
that the EL GH hypothess can be verified in this
particular case.

On the badis of annual data extending
from 1950 to 1997, various tests detect the
exisence of a long-term relationship between
GDP, investment, population and exports. That
IS, the results suggest that the variables under
condderation are cointegrated and therefore
share a linear common trend, i.e. they move
together in the long term.

Furthermore, the avallable evidence
indicates thet the strong correlation between the
seriesis not spurious as many empirica sudies
have found it to be and that the co-movement
between these variables reflects much more
than an accounting identity. Additiondly, the
exigence of cointegration between exports and
output through different test judifies the
gpplication of the error correction gpproach. In
fact, both methods 3% the EG two-step
procedure and the unrestricted error correction
modd ¥ make it possble to diginguish
between short-run and long-run effects of
exports on growth but dso dlow further
checking for cointegration.

What are the economic interpretations
of these empiricd findings? Can these results be
explaned in tems of the economic
development of Costa Ricain the second part
of the twentieth century?

The first and mogt obvious answer is
that exports can explan not only cydclicd
changes in output (short-term) but dso the
long-term trend of output. Moreover, the fact
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tha the results obtaned through the
unregtricted error correction mode indicate thet
al the variables had the correct Sgn, and were
ggnificant, corroborates the view tha
investment and populaion were ggnificant in
determining the overdl rate of growth of output
in the long run, but aso indicates that exports
were a dgnificant varidble in the growth
process.

It is reasonable to recognize tha a
large number of factors, such as capitd
accumulation, entrepreneurship, innovation,
learning by doing and human capitd
accumulation, determine economic growth.
However, in this particular case it should be
emphasized to the reader that the evidence
obtained from the supply sde implies tha
growth was driven primarily by traditiond
factors of production and, dthough exports
acted as an additiona engine of growth, the
impact was rdatively smdl and limited.

The evidence obtained is in fact in
accordance with recent studies of South-East
Ada which highlight the importance of
invesment and in paticular physcd capitd
accumulation in the extreordinary growth
experienced by the so-called Four Tigers (see
e.g. Krugman, 1994; Young, 1995). It dso
openly raise questions regarding the traditiona
sory and express serious reservations about
the ELGH in generad and the so-cdled new
orthodoxy. In addition, this exercise clearly
endorses the neoclassicd theory of production
and supports to a lesser extent the so-called
new-fashioned economic wisdom represented
by the advocates of free trade and the ELGH
(see e.g. Edwards, 1998; Frankd and Romer,
1999).



However, a crucid question arises. If
investment was the man force driving this
economy in the last 50 years, and we accept
and embrace the neoclassicd economic theory,
then margind productivity of capital must be
diminishing as time goes by. What does this
mean? It means that in the long run the Costa
Rican economy is not going to be able to grow
as it did in the recent past unless there is a
systematic increase in its overal productivity.
As a matter of fact, the meagre and duggish
performance of the economy during mogt of the
1990s could be an indication of this and opens
the door to other studies concerning TFP
growth and determinants of investment.

Even though, since the 1980s many
researchers, including Balassa (1983) and
Edwards (1992) among others, have employed
the growth of exports as a proxy for policy
orientation (see e.g. Levine and Rendlt, 1992).
Thisled to classfying studies that investigeted
empiricaly the relaionship between the pace of
exports expangon and the overal economic
performance as a distinct category of work
related to trade policy orientation. In this study
| do not take this into consideration because
the use of export growth as a proxy for trade
orientation is firg of dl highly suspect.
Furthermore, the issue of categorising the type
of trade orientation followed by Coda Rica
was not an objective of thisinvestigation.
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It should be emphasized that the
intention of this study was not to derive a
growth modd for the Costa Rican economy,
nor identify growth determinants, participate
directly in the export promotion-import
subdtitution controversy or determine the
effects of trade policy orientation. Its scope
was more limited and thus the results should not
be used for any of the purposes mentioned
above and furthermore the empirica results
should be taken with the appropriate caution.
Rether the driving force was to study the long-
term properties of the main generating forces of
growth and in particular to focus on the role of
exports. The paper’s main objective was to
inquire about the vdidity of the ELGH at the
aggregate level in the paticular case of a
developing country, which is consdered by
many to be a success story.

As for future research, however, an
andyss of Codta Rica's growth requires an
understanding of the reasons that motivated
foreign and domestic entrepreneursto invest in
this economy. Was the overdl physicd capita
accumulation driven by direct investment or
was domedic cgpitd formation manly
respongible for the high rates of growth? Which
type of capitd accumulation was crucid in
reaching a sustained rate of growth from 1950
onwards?
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Figure15. Grossdomesticinvestment in 1990 prices
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Figurel.7. Grossfixed capital formation in 1990 prices
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Figure1.9. Exportsof goodsand servicesin 1990 prices
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