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Abstract

This paper investigates whether and how openness to international trade affects
overfishing in national exclusive economic zones (EEZ). According to economic the-
ory, we can distinguish two opposing hypotheses: Chichilnisky (1994) suggests that
trade liberalization may fuel overuse of renewable resources in countries allowing
open access to the resource. In contrast, Brander and Taylor (1997) propose a
scenario in which unregulated countries severely overuse their renewable resource
before trade liberalization. In this case, opening trade may dampen the overuse
in these countries, as they are unproductive in harvesting and therefore end up as
importers of the resource. Based on panel data by the “Sea Around Us” Project on
fish stock collapse and overuse in national EEZs, we test these competing predic-
tions. By using a system-GMM approach, we find that the effect of openness on the
level of overuse of fish species indeed depends on the relative level of governance.
We conclude that opening trade reduces overuse and collapse in countries with lax
regulations, while it does not significantly affect overexploitation in countries ex-
hibiting high levels of governance. Thus, our results are in line with Brander and
Taylor (1997)’s prediction.
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1 Introduction

Worldwide marine fisheries are in a worrisome state. According to FAO (2012), more

than 30% of the assessed fish stocks are overexploited, and officially reported landings of

marine fishes are stagnating since the late 1980s despite continuously rising fishing effort.

Mullon et al. (2005) show that between 1950 and 2000, about 366 of 1519 investigated

fish stocks collapsed. A business as usual-scenario by UNEP (2011) predicts that only a

third of the fish resources of 1970 will be available in 2050. An even more severe overuse

would have harmful effects on millions of households depending on fisheries - especially in

developing countries. FAO (2013) reports that around 40% of fish catches were entering

international trade, and that total fish trade more than quadrupled between 1976 and

2009. This coincidence of a steep growth of international trade in fish products and

declining fish stocks motivates the question of this study: Does international trade cause

overfishing?

Sparked by problems as observed in fisheries, a theoretical literature on the effect of

international trade on renewable resources was started in the early 90s with a special focus

on differences in property rights across trading partners.1 For this paper, we focus on

two studies that provide us with competing theoretical predictions. Chichilnisky (1994)

demonstrate that countries with open access or defunct property rights gain a “false

comparative advantage” in the resource industry. Brander and Taylor (1997) counter

this prediction and show that international trade can, under specific circumstances, also

work in the opposite direction: When a resource is strongly overused in an unregulated

country, the cost of harvesting the resource and thus the price must rise. International

trade in this case leads to a recovery of the resource stock, as this country specializes

away from producing the resource good. Thus, we derive two hypotheses: According

to Chichilnisky (1994), the share of overused and collapsed species should increase in a

country featuring weak property rights (open access) when trade is liberalized - we refer

1Bulte and Barbier (2005) and Nielsen (2009) provide overviews of this literature.
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to it as the “resource haven hypothesis”.2 Secondly, according to Brander and Taylor

(1997), increasing trade openness is correlated with the recovery of collapsed stocks in

unregulated countries. Following Brander and Taylor (1997), we call this the “severe

overuse hypothesis”.

In this study, we test these predictions by using data from the “Sea Around Us”

project on the extent of overuse in national maritime fisheries. We use data on the pro-

portion of collapsed and overused fish species-stocks within country’s EEZ and infer from

the within-country changes of these indicators on the state of a country’s fishery.3 In

fixed effects estimations, we cannot find any clear correlation of openness and overuse

in fisheries. When applying dynamic panel data methods (system-GMM) to account for

endogeneity of trade openness, we do find support for the “severe overuse hypothesis”

by Brander and Taylor (1997): Openness to international trade does take pressure off

fish species in countries with a low level of regulations. This holds for both measures of

overuse: the ratio of collapsed and the ratio of overused species. The finding is also robust

for both indicators of openness, trade shares and a more general index of economic glob-

alization. The effect that countries might have a comparative disadvantage in resource

extraction once their resources are overused seems to be of higher empirical importance

than the contrary effect that countries with a low level of regulations can exploit their

resources more cheaply than regulated competitors.

The result is in stark contrast to previous findings in the literature suggesting that

trade leads to a relocation of resource overuse from high- to low-income countries. This

empirical literature on the effect of international trade on natural resources is scarce so

far, and existing studies mainly concentrate on deforestation. Ferreira (2004) provides

2This term is motivated by the “pollution haven hypothesis”, which captures the same mechanism for
polluting industries relocating to unregulated countries due to trade liberalization – see e.g. Antweiler
et al. (2001).

3McWhinnie (2009) and Costello et al. (2008) use a similar dependent variable. The former finds that
the higher the number of participating countries in a fish stock, the higher the level of (over-)exploitation.
Costello et al. (2008) show that fisheries which are regulated through rights-based catch shares are less
likely to collapse.
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evidence that openness to international trade interacted with indices of property rights

leads to higher rates of deforestation between 1990 and 2000. Tsurumi and Managi (2011)

also find a significant effect of openness on deforestation, and the effect also depends on

country characteristics: Openness affects deforestation positively in non-OECD countries,

while it decreases deforestation in OECD countries. Thus, these two studies support the

“resource haven hypothesis”. However, Frankel and Rose (2005) and Van and Azomahou

(2007) find no significant effect on deforestation in similar studies. An interesting case

is highlighted by Taylor (2011): He studies the slaughter of the North American buffalo

in the Nineteenth Century and concludes that the massacre on buffalos was caused by a

tanning innovation and a subsequent surge in demand for buffalo furs in Europe.

There is also a small specific literature on the effects of international trade on fisheries.

In a case study, Vetemaa et al. (2006) investigate the transition of Estonian fisheries

after the fall of the Soviet Union. They conclude that the fish stocks faced serious

overuse because of the increasing export demand and the insufficient regulation of the

stocks. Another study by the UNEP (2002) links trade liberalization in Argentina with

the depletion of fish stocks. Complementing this research, Swartz et al. (2010) map the

origin of fish consumption in the EU, the USA and Japan. These countries source their

fish via imports, or, to a smaller extent, by distant water fishing fleets. The maps show

an enormous “fish footprint” of Japan, the USA and the EU, reflecting the fact that the

12% of world population living in these three areas consume 30% of world fish supply.

In a broader view, this study is part of the empirical literature on the effects of inter-

national trade on environmental quality. Studies in this field of research were conducted

by Antweiler et al. (2001), Frankel and Rose (2005), Chintrakarn and Millimet (2006),

Kellenberg (2008), Managi et al. (2009), Kearsley and Riddel (2010) and Squalli and Wil-

son (2011), amongst others. They mainly focus on estimating the effect of international

trade on air and water pollutants. In general, they find no or even a negative effect of
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trade openness on pollution emissions (or concentrations).4 Dreher et al. (2008) use the

KOF Index of Globalization and find that economic globalization is good for environmen-

tal quality when measured by SO2 emissions and biochemical oxygen demand (BOD) and

insignificant for CO2 and a measure of deforestation.

This paper introduces a new dataset in order to respond the question if international

trade is good or bad for the environment. Furthermore, it provides evidence on the

mentioned resource overuse hypotheses by investigating the sustainability of fisheries in

national EEZs. More specifically, the paper contributes to the empirical literature which

is trying to find an effect of international trade on natural resources and is therefore linked

to a series of papers on international trade and deforestation. Despite the importance

of the overfishing problem, there is a serious lack of empirical studies trying to test the

importance of theoretically derived influences on overfishing.5 To our knowledge, this

is the first paper to explain the quality of national EEZ-fisheries by economic country

characteristics like openness or national income.

The remainder of the paper is organized as follows: Part 2 summarizes theoretical

approaches on the effect of international trade on a renewable resource. Part 3 provides

the empirical approach and explains the dataset. Part 4 presents the results, and part 5

concludes.

2 Theoretical Background

According to international trade theory, countries specialize according to comparative

cost advantages. These comparative advantages may arise amongst other reasons due to

country’s differing in production technology, factor endowments, or regulations affecting

production. Resource endowments and regulations as sources of comparative advantages

are highlighted in the theories of Brander and Taylor (1997) and Chichilnisky (1994) on

4However, the results depend on the pollutant and income levels of the assessed countries.
5See McWhinnie (2009) and Grainer and Costello (2014) for two exceptions.
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international trade in renewable resources. They provide us with two empirically testable

hypotheses on the effect of opening international trade on resource stocks.

Chichilnisky (1994) focuses on differences in property rights: Two regions are assumed

identical besides the access to the resource. “South” has open access to the environmen-

tal resource, while “North” has private property rights. When trade is liberalized, the

patterns of trade are determined by this difference, as the open access provides a compar-

ative cost advantage of “South” in resource extraction. We interpret this more broadly

and argue that it is – holding all other country characteristics constant – cheaper to

extract resources in unregulated fisheries. In practice, the reason for these higher costs

in regulated countries (“North”) may be payments for quotas or taxes. The result of

Chichilnisky (1994) is that the well regulated “North” imports the resource good from

the unregulated “South”. This does aggravate the already existing resource overuse in

“South”.

Brander and Taylor (1997) acknowledge the possibility that differences in regulations

determine specialization and trade flows. They do however see an opposing force at work,

if resource overuse is already at an advanced stage in the unregulated country. Then,

the resource endowment of “South” is much smaller than the one of “North”.6 The

model then assumes that extraction of an severely overused resource is relatively more

expensive than harvesting an abundant stock.7 In this case, the unregulated country that

preserved its stock may have a comparative advantage in the resource extraction, when

trade is liberalized. Consequently, “North” would export the resource good, while poorly

regulated “South” would import the resource. The previously severely overused stocks

in developing countries may replenish due to decreasing pressure on the resource.

The arguments boil down to two opposing hypotheses, summarized in Figure 1: One

perspective highlights that fishing comes at relatively lower cost in unregulated countries,

6Brander and Taylor (1997) use the terms “consumer” and “conservationist”-country, which corre-
spond to “South” and “North”.

7To picture this, imagine a lake: To harvest the last fish in the lake is way more expensive (and needs
more effort) than fishing in a lake in which is jam-packed with fish.
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as fishermen can freely access the resource. In such a scenario, the unregulated developed

country has a comparative advantage in the resource sector, exports the resource and the

stock in these countries suffers from resource extraction when trade is liberalized; we call

this the “resource haven hypothesis”. On the other hand, a heavily overused resource

is expensive to harvest. For a country with an overfished EEZ, there is a tendency to

produce other goods, harvest less and import fish when international trade is liberalized.

The severely overused stock recuperates due to trade liberalization; we call this the “severe

overuse hypothesis”.

Insert Figure 1 around here

The literature of course discusses some additional scenarios, and we are aware that

there are more channels (e.g. pollution of the waters by cargo ships, or the introduction

of invasive species as analysed by Costello and McAusland (2003)) on how international

trade might influence overuse of resources. 8 For the purpose of empirical testability, we

want to restrict ourselves to these two simple predictions and leave the investigation of

alternative influences to future research. The following parts try to identify the effects

denoted in dotted lines in Figure 1: How does trade liberalization affect the level of

overuse in countries with differing qualities of governance?

3 Empirical Strategy and Data

3.1 Empirical Strategy

To identify the effect of international trade on overfishing (Overit), we want to estimate

a dynamic linear fixed effects (FE) model.

8For an extensive oversight over a large amount of possible channels by which trade might affect
renewable resources, see Fischer (2010).
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Overit = β1Overit−1 + β2Openit + β3Openit ∗Govit + β4Xit + µi + δt + εit (1)

i and t are indices denoting country (i) and time (t). Openit indicates openness, Govit

captures the strength of governance in this country. Xit denotes the control variables, µi

and δt are country and time fixed effects. Country fixed effects account for influences on

the dependent variable that are country specific and time invariant, like the size of the

EEZ. Time fixed effects control for shocks at a point in time common to all countries in

the sample.

According to Chichilnisky (1994), the coefficient of openness interacted with a mea-

sure of fishery regulation (β3) should have a negative sign. Such a sign would provide us

with the insight that an increase in openness when resource regulations are lax leads to

more overuse, as suggested by Chichilnisky (1994)’s “resource haven hypothesis”. The ar-

gument of Brander and Taylor (1997) however leaves us without theoretically derived prior

on whether openness interacted with some measure of enforcement should negatively or

positively affect overfishing. If positive, the parameter would support the “severe overuse

hypothesis”: An increase in openness leads to less resource depletion in countries with

lax regulations. However, as Brambor et al. (2006) note, the interpretation of coefficients

may be misleading when using interaction effects, therefore we compute marginal effects

and plot them to see the effects of openness on fish stock overuse at different levels of

governance.

Insert Figure 2 around here

Figure 2 summarizes the theoretically proposed marginal effects of openness condi-

tional on the level of governance. The line represents the first differentiation of equation

(1) with respect to Open, which equals β1 + β2 ∗Gov. β1 denotes the axis intercept. The

“resource haven hypothesis” typically assumes that countries with high regulations may
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reduce their overuse (if they overuse at all), while countries exhibiting lax regulations

will increase their overuse. On the other hand, trade openness will lead to less overuse

or collapse in countries exhibiting a low level of resource management.

3.2 Econometric Issues

For the econometric identification of the effects, we have to deal with two major concerns:

First, we may have to take account of the fact that the degree of openness of a country

may be endogenously determined by the state of the fisheries - an argument well known

in the literature on environmental effects of trade (see e.g. Frankel and Rose (2005)).

Secondly, neighbouring effects might play a role because of spillovers, accordingly we

have to test for spatial dependence in the error terms.

1. Endogeneity

In our investigation, various sources of endogeneity can be thought of. First of all,

there is a quite straightforward possibility for endogeneity: If a previously exported fish

species collapses, a higher collapse share may induce a lower measure of openness, as

exports decrease. Imagine a shock like an oil spill which affects the health of a previously

harvested and exported fish species and thus the state of the fishery i.e. the ratio of

collapsed species increases. Now, due to the collapse of the stock, exports will fall, too.

Thus, an exogenous shock in εit is correlated with the explanatory variable (Openness),

biasing our estimation of β2 downwards. This argument is especially relevant for island

states and coastal developing countries, where fish exports contribute significantly to total

merchandise exports.9 On the other hand, a declining fish stock which was previously

used for domestic consumption may be substituted by imports, thus a collapse of this

stock increases our measure of openness.10

9According to FAO Statistics (ftp://ftp.fao.org/FI/STAT/summary/a7ybc.pdf), this share rises up
to 80% for small island states - but the majority of countries have a fish export share of 10% or less.

10Note that openness is not the only possible endogenous variable. The GDP of all countries in the
sample depends - even though on differing degrees - on production and export of fish resources. Hence,
a collapse of a fish stock might ceteris paribus also reduce a country’s income.
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Frankel and Rose (2005) already argued that trade openness may also be endogenously

determined by environmental quality. Accordingly, they use an instrument variable ap-

proach for their cross-country analysis, instrumenting trade openness by geographical

indicators. Managi et al. (2009) do apply the Frankel and Rose (2005) approach on a

panel data set, even though their instruments are time invariant. We decide against using

this approach as these instruments (geographical characteristics) do not vary over time

and thus cannot control for any endogeneity which arises over time.

As it is difficult to find a set of external instruments exogenously determining open-

ness and GDP per capita, but not affecting overfishing other than via the instrumented

covariates, we apply a dynamic panel system-GMM approach as proposed by Blundell

and Bond (1998). Using this method, we can tackle endogeneity by using lagged differ-

ences as instruments in level equations and lagged levels as instruments in first differences

equations.11 We apply Windmeijer (2005)’s small sample correction and a two-step es-

timation.12 The GMM estimation depends on the validity of the instruments. As we

have more instruments that regressors, we can use Hansen (1982) test on overidentifying

restriction to check the validity of our instruments. The null hypothesis proposes va-

lidity of the instruments. We test the additional level-instruments of the system-GMM

approach by the difference in Hansen statistic suggested by Eichenbaum et al. (1988). A

rejection of the null hypothesis would indicate invalidity of the instrument subset (and

the system-GMM approach). Another check on the plausibility of the GMM estimates is

to compare the parameter estimate of the lagged dependent variable with the correspond-

ing estimates of the OLS and FE regressions. As Kiviet (1995) found, this parameter

estimate is upward biased in OLS, while the FE estimate is downward biased. Thus the

true parameter value of the lagged dependent variable should lie in between the OLS and

the FE-estimation.

2. Spatial Dependence

11We use Roodman (2009)’s stata package “xtabond2” to estimate the system-GMM equations.
12One-step estimation is performed as a sensitivity test.

9



Another econometric problem which may arise is spatial autocorrelation in the error

term. Phillips and Sul (2007) show that ignoring cross sectional dependence might lead to

inconsistent estimates in dynamic panel models. Indeed, there are some reasons why spa-

tial dependence might play a role in our dataset: Firstly, some commercially used stocks

are shared by neighbouring EEZ’s. If a resource is increasingly overused in a EEZ, this

might affect species abundance in neighbouring EEZs due to migration (see Rus (2012)

for a theoretical treatment of that case). Secondly, there are theoretical arguments as

highlighted by McWhinnie (2009) that shared stocks will lead to higher overuse. In a

situation in which countries share a common fish stock, the involved countries may be

captured in a prisoner’s dilemma in which both (or all) are overharvesting. In this situ-

ation, more involved countries may lead to higher overuse in migratory stocks. Thirdly,

there might be ecological reasons why neighbouring EEZs are hit by exogenous shocks

at the same time, e.g. invasive species that harm both neighbouring ecosystems. We

therefore apply the Pesaran (2004)-test on cross sectional dependence of the error terms

to determine whether we have to take account of spatial interactions.

3.3 The Data

1. Overuse in Exclusive Economic Zones

To measure the extent of overfishing, we use data from the “Sea Around Us” project.

This project spatially assigns fish catch data to EEZs.13 These catch estimates also in-

clude foreign catches within the EEZ. We have data on the amount of species-fisheries

which are collapsed, overexploited, exploited, developing and recovering. We use two

measures to infer on the extent of resource overuse within a country: The share of col-

lapsed and overused fish species in the total amount of all measured species within an

13To tackle the open access problem, the United Nations Convention on the Law of the Sea (UNCLOS)
concluded in 1982 (and in force since 1994) grants the national states sovereignty rights on a zone of
200 nautical miles (370 kilometers) of their coast. The coastal states have the sole right to exploit and
manage the resources within their EEZ. According to FAO (1998), these EEZ-waters include the most
productive fish stocks of the world and account for around 90% of all catches.
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EEZ.

The label “collapsed” is given when the catch of a certain species is less than 10%

of previous catch levels; a species-stock is labelled “overused” if catches are in a certain

year less than 50% compared to previous catch levels. We take the ratio of the number of

these stocks divided by all measured stocks and receive a conservative (share of collapsed

stocks) and a less conservative (share of overused stocks) estimate of the overuse of a

given country’s EEZ fish stock. Note that the methodology of calculating these shares

is not undisputed, mainly due to the argument that falling catches may be caused by

other reasons than declining stocks.14 Froese et al. (2012) respond to the critique and

show that the stock status estimates from catch data are consistent with available stock

assessments.

Nonetheless, stock status data on EEZ level remain a “first order”-assessment, there

are several caveats to acknowledge. First of all, the stock status estimates base on catch

data reported to FAO. It is likely that some countries do not report or are even unable to

assess an approximate amount of true catches. This is especially true for foreign catches,

which may be unreported in developing countries to a higher extent than in developed

countries. Furthermore, some countries report substantial amounts of catches listed under

categories as “marine fishes nowhere else included” or “miscellaneous species”, which

cannot be used to calculate the share of overused or collapsed species. Unfortunately,

the lack of data quality is not randomly distributed across countries, but most likely

occurs more often in developing countries. We can treat cross-country differences in data

quality by country-fixed effects when they remain unchanged over time. Even though

data quality in a given country is not expected to vary enourmeously within the assessed

time period, we cannot rule out that it does change over time. Thus, a note of caution

is appropriate before proceeding, as such varying data quality may influence our results.

Notwithstanding these caveats, we believe the shares to be useful indicators to reflect the

14See Branch et al. (2011) and Daan et al. (2011) for a critical evaluation and Pauly et al. (2013) for
a pro- and con-discussion.
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status of fisheries resources in a given EEZ over time.

2. Measuring Openness to Trade

As usual in this literature (e.g. in Antweiler et al. (2001) or Frankel and Rose (2005)),

we use trade shares ( (Export+Import)
GDP

) to capture openness to trade. According to a critical

view of Squalli and Wilson (2011), this measure of trade intensity is largely reflecting the

size of a country instead of openness. As we use country fixed effects in the regressions,

the size of a country is controlled for and a Squalli and Wilson (2011)-type correction

becomes unnecessary. To get a feeling for the sensitivity of our results, we use another

measure of trade openness: We apply the KOF Index of Economic Globalization intro-

duced by Dreher (2006) to measure the extent of openness of a country. This widely used

index15 tries to reflect different dimensions of economic globalization (trade restrictions

like tariffs and barriers on investment, and actual flows like goods trade or border-crossing

investments).16

3. Measuring the Relative Level of Governance

As we have no direct measure for the strength of fishery regulations, we use a general

measure for the relative level of governance in a specific country. As in similar studies

(e.g. in Ferreira (2004)), we use a measure of the quality of governance published by

the PRS Group. The index comprises an assessment of corruption within the political

system, the strength and adherence of law and order and the quality of the bureaucracy.

It is, in our view, a meaningful proxy for the strength of resource regulations in fisheries,

as it reflects problems well known to hinder sustainable management of fisheries (see e.g.

Sundström (2012) on corruption or Nøstbakken (2008) on law enforcement in fisheries).

As this index is only available from 1984 onwards, the inclusion of this index does restrict

our sample size.17

4. Controls

15A list of publications using this index is available at http://globalization.kof.ethz.ch.
16See Dreher (2006) for more detailed information on the construction of the index.
17Compare Table 2 and 3 for the drop in sample size from 452 to 327 when including this measure.
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We want to take into account economic, demographic and political indicators to con-

trol for other influences possibly affecting overfishing. Our benchmark models contain

(almost) the same explanatory variables as Frankel and Rose (2005). As economic covari-

ates, we use GDP per capita and its square as motivated by the Environmental Kuznets

Curve - literature initiated by Grossman and Krueger (1993). We further include the

population density of a country to capture population pressures on fish stocks. As for

the political indicators, a measure of democratization is used to account for the fact that

autocracies tend to care less for the environment, as argued by Congleton (1992). We

assume that the dependent variable is persistent over time, as collapsed and overused

fish stocks need time to recover. To account for this, we include a lagged dependent

variable as an explanatory variable. With regard to ecological influences, some countries

naturally have a more robust or richer endowment of fish populations than others. As

we cannot measure this abundance, we have to assume that it is constant over time and

controlled for by country fixed effects. In the sensitivity analysis in part 5.3, we intro-

duce additional controls: Capital abundance is included in the regression, as it might

influence the resources available for fishery equipment. We measure capital abundance

by the ratio of capital stock to the number of employees. Furthermore, we employ the

number of foreign nations catching a significant amount (more than 5% of total catches)

in a specific country’s EEZ as a measure of sharing of fisheries. Additionally, we include

a dummy indicating whether a country is governed by a party at the left of the political

spectrum.

5. Data Treatment

To exclude country-year-pairs which do not have enough data to draw conclusions

from the overuse- and collapse-shares on the state of national maritime fish stock, we drop

the observations with a total stock of less than 20 observed fish species in a given year.

We are primarily interested in the medium- to long-run relationship between openness

and resource overuse and want to exclude possible effects of business cycles. As we later
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show in Figure 3 (b), the openness indicator does vary with the business cycle. To gain

insights over medium term relationships, we follow Acemoglu et al. (2008) and use only

every fifth observation over time. Dreher et al. (2008) propose to use 5-year averages,

thus we check the robustness of our results to 5-year averaging in the sensitivity analysis.

Both ways come with the obvious disadvantage that we lose degrees of freedom. We end

up investigating an unbalanced panel on 92 (both developed and developing) countries

over 7 time periods. In the regressions including our measure of governance (icrg qog), 5

periods and 74 countries (listed in the Appendix) remain.

6. Descriptive Statistics

Insert Table 1 around here

Table 1 shows a high variation within the dependent variables. In 2006, the range of

the share of collapsed species spans from 3% (Lebanon) to 62% (Guinea). When looking

at the broader measure of overused species, the shares span from 27% (Malaysia) to 94%

(Ivory Coast) in the same year. In the case of openness, Singapore is an outlier having

a trade share of more than 400%. As we use within-country variation in the following

analysis, we do not have to exclude this outlier from our econometric analysis. Another

noteworthy fact is that the share of collapsed stocks in 2006 is uncorrelated with the

income levels of the countries.18

Insert Figure 3 around here

When plotting of the share of collapsed species on openness in Figure 3 (a), we find

no correlation between these two variables. Note that we do not control for any covariates

in this plot, thus it does not rule out that there is some correlation between openness and

fish stock collapse. As will be seen in the panel data analysis in the next section, a lot

of variation is explained by lagged levels of collapsed stocks, and country-specific effects.

18We measure an insignificant correlation coefficient of 0.11.
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The second plot in 3 (b) shows the yearly averages of the share of collapsed stocks and

the yearly averages of trade shares. We see that both measures have risen in the time

span between 1986 and 2006, suggesting a positive correlation between the two variables

over time. Such evidence could lead to the conclusion that trade may be responsible for

the collapse of stocks. In fact, one might naively argue that this covariation indicates

that trade openness causes resource overuse. Yet again, this plot neither controls for

covariates such as income levels or time-fixed effects. Hence, the following econometric

analysis tries to clarify whether this correlation over time holds in a panel-dataset when

introducing covariates, country and time fixed effects. Moreover, to draw conclusions

on a possible causal relationship, we will deal with endogeneity concerns by applying a

system-GMM approach in the following section.

As mentioned, Ivory Coast has the highest value of overused stocks. Interestingly, it

is a relatively large net importer of fish and has the highest share of fish imports relative

to total merchandise imports of all measured countries. This observation would be in line

with the Brander and Taylor (1997)-hypothesis – countries with a low level of governance

become overused and (net-)importers of the resource. The stocks of Ivory Coast could

replenish (compared to a state of closed trade).

4 Results

4.1 Fixed Effects Estimation

In our benchmark model, we estimate equation (1) for two measures of overuse (collapse

and overuse) and with and without time fixed effects.19 All reported regressions include

country fixed effects.

Insert Table 2 around here

19We are aware of the Nickell (1981)-bias in such large N small T panels and possible endogeneity of
openness and will treat them in the next section.
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Insert Table 3 around here

Irrespective of using time fixed effects or not, the lagged dependent variables (overuse

(t-1) and collapse (t-1)) are positive and highly significant in Tables 2 and 3, supporting

the idea that the level of overuse heavily depends on past levels. As expected, the

broader measure of overuse is more persistent than the narrower level of collapsed fisheries.

However, the other coefficients of our fixed effects estimations leave us rather puzzled.

Our variables of interest (open, open*icrg qog, kof ecglob, kof*icrg qog) and the controls

do not explain much variation in fishery overuse after controlling for the lagged dependent

variable, country (and in some cases time) fixed effects. The specifications in column (1)

and (2) of Tables 2 and 3 base on Frankel and Rose (2005) and try to analyse if there is

a general effect of openness to international markets on environmental quality (overuse

in fisheries, in this case). We cannot reject the null hypothesis that trade openness

(open) has no effect on fisheries. We find that openness affects overfishing significantly

negative at the 5%-level in only one of the fixed effects-regressions. The columns (3)

and (4) of Tables 2 and 3 report insignificant effects of the interaction of openness and

property rights (open*icrg qog). Our measure of governance (icrg qog) is insignificant in

all specifications.

Focusing on the controls, the log of population density (log(pop dens)) seems to

capture the effect of population pressures on fisheries, but is in some regressions including

time fixed effects even negatively correlated with overuse and collapse of fisheries, which

we cannot really explain intuitively. The measure for democratization (fh polity2) is

insignificant in (almost) all specifications, which might be due to a lack of variation over

time. Moreover, we do not find any sign of an Environmental Kuznets Curve, which

would suggest that the coefficient of the measure of income (log(gdp cap)) is positive and

the parameter of the squared measure (log(gdp cap) squared) is negative. In the cases

where the coefficients are significant, they show the opposite signs as expected.
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To tackle concerns about spatial correlation, we apply the Pesaran (2004) test on

cross sectional dependence of our fixed effects estimations residuals. We cannot reject the

null hypothesis of cross sectional independence. Thus, even though spatial spillovers seem

theoretically relevant, they do not seem to be of quantitative importance in our dataset.20

This may be caused by the fact that we have to exclude countries reporting a low number

of stocks and thus reduce the number of possible neighbourhood-relations. Hence, we

regard the spatial autocorrelation as quantitatively irrelevant in our sample (after the

inclusion of time fixed effects, which capture homogenous cross-sectional correlation). To

address the endogeneity concerns mentioned above, we proceed by applying standard

GMM estimation.

4.2 System-GMM Estimation

In the GMM estimation procedure, we treat the measures for openness and income, the

interaction of the former and the square of the latter as endogenous. Population density,

governance and the democracy index are treated as exogenous regressors. According

to Roodman (2009), as a rule of thumb the number of instruments should not exceed

the number of individuals (in this case countries) in the sample. Therefore, we restrict

the GMM-instruments to the second and third lag.21 Despite this restriction, our set of

instruments is valid according to the Hansen (1982) test. Furthermore, the Difference in

Hansen-Test does not reject the null hypothesis that the level-instruments are exogenous,

thus supporting the system-GMM-approach. The results also pass the Kiviet (1995) test,

as the estimates of the lagged dependent variable parameter fall in the range between

OLS and FE estimates.22

20The test is only available for balanced panels. To perform the test, the number of countries is reduced
to 57 to receive a balanced panel.

21The reported estimates are predominantly robust to increases in the number of (GMM-)instruments
and to restricting the GMM-instruments to the second lag.

22OLS estimation ignoring time and country fixed effects yield a coefficient estimate for lagged overuse
of around 0.95 and for lagged collapse of around 0.87 as upper limits. The lower bounds (estimates
including country and time fixed effects) result coefficients in the overuse regressions of about 0.45 and
in the collapse regressions of a little less than 0.40. All the reported GMM-results of this paper fall
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As reported by the test on second order autocorrelation, we cannot reject the null

hypothesis of no serial correlation, which confirms the assumption that there is no second

order serial correlation in the error term. Sarafidis et al. (2009) note that this is another

indication that no heterogeneous cross-sectional correlation is present in the error terms.

The Hansen test on overidentifying restrictions tests whether the used instruments are

exogenous. The high p-values confirm that we cannot reject the null hypothesis of ex-

ogenous instruments. Thus, all the reported tests in Table 4, 5, and 6 are in line with

proper system-GMM estimation.

Insert Table 4 around here

In Table 4, the coefficient of interest (open*icrg qog) is insignificant in column (1)

and (2), in the regressions explaining the broad measure of overuse by trade shares. In all

other regressions (columns (3) to (6)), the coefficient estimates of the interaction effects of

our openness and governance (open*icrg qog and kof*icrg qog) measures are positive and

significant. In many specifications, the open or the kof ecglob - parameters are negative

and significant. They indicate that at the lowest possible value of the governance index

(icrg qog = 0), openness reduces collapse and overuse of fish stocks. To be sure of the

magnitude and significance of effects, we construct marginal plots from the estimates

reported in Table 4, columns (2), (3), (5) and (6).

Insert Figure 4, 5, 6 and 7 around here.

The plots depict the marginal effect of openness on given the levels of governance. As

mentioned above, the line shows the first differentiation of equation (1) with respect to

Open and β1 denotes the axis intercept at a level of governance of 0, the lowest possible

value in the index. The dashed lines indicate the 95% interval of the marginal effects. If

the “0-line” is in the confidence band, the effect at this level of governance is insignificant,

if not, then the marginal effect is significant.

within the corresponding ranges.
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The plots of marginal effects provide us with a clear insight: They resemble almost

perfectly those expected by the “severe overuse hypothesis”. Countries exhibiting high

levels of governance are not affected, while countries with a low level of governance see a

reduction in fish overuse and collapse due to an increase in trade openness. One deviation

from this theory is that the marginal effects in Figure 4 become insignificant at extremely

low levels of governance. However, we have to note that the lowest value of our measure

of governance in the sample is 0.13, thus the effect is insignificant only for a few countries

with lax governance in this marginal plot. Do countries with high levels of governance

relocate fishery overuse to developing countries? Our result is clear: No, they do not. On

the contrary, we find evidence supporting Brander and Taylor (1997)’s “severe overuse

hypothesis”. While countries with a high level of governance are not really affected,

stocks in countries exhibiting a low level of governance may actually gain from opening

trade.

The estimated marginal effect of openness on the share of collapsed and overused

stocks given a low level governance is around 0.001, which means that a one percent-

point change in the trade share decreases the collapse and overuse of fish resources by 0.1

percentage point in the short run. Due to the dynamic nature of the data, we can also

estimate a long-run effect: It measures about 0.00523. The marginal effect of openness

measured by the KOF-index of economic globalization provides us with a comparable

effect. The effects are of small but credible magnitude.

Concerning the effect of an increase in governance due to more effective institutions,

a change in the governance index from 0 to 1 does lead to a reduction of the share of

collapsed stocks by 19% up to 43% when a country is closed.24 Note however that the

marginal effect of governance becomes insignificant as openness grows larger and that the

coefficients are insignificant when trying to explain the broader measure of overuse.

230.001/(1 − 0.8); To illustrate this: an increase in the trade share from 50% to 60% (of a country
exhibiting lax governance) as approximately seen in Albania between 1996 and 2001 leads to a decrease
in the overuse or collapse of stocks from 50% to 49% in the short run and down to 45% in the long run.

24These effects are especially large when estimated in regressions using the KOF-measure for openness.
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4.3 Sensitivity Analysis

To assure that our main results presented above are robust, we provide additional sensi-

tivity tests. We apply small changes in the selection of the countries in the sample and

include changes in the model specification to test if they alter our coefficients of interest.25

The sensitivity tests including an alternative measure of openness are provided in

Table 4. We replace the trade share measure of openness by the KOF index of economic

globalization and find that the estimated parameters are robust to this exchange (columns

(3) and (6)). In general, the results for the coefficients of interest for openness and the

KOF-index seem very similar. The same is true for the conservative (collapse) and the

less conservative (overuse) measure of resource overuse. In most cases, the parameter

estimates are in a similar range and show comparable levels of significance.

The robustness checks concerning samples uses different critical numbers of total

stocks “allowed” in the sample and provide estimates for five-year-averages over time.

The use of a minimum of 20 measured species was motivated by concerns that with a

smaller number of species, the share may not adequately reflect the extent of overuse by

EEZ. The results are reasonably robust to changes in the critical number of measured

stocks (0, 10 and 30). Note that the coefficients of interest are not downright robust to

using a sample which takes averages over years. Even though the signs of the parameters

of interest are always the same as in the 5-yearly sample, they are significant only at the

10% level, if at all.26

Insert Table 5 around here

Insert Table 6 around here

25Before starting these tests, we produce a check whether one- and two-step GMM-estimations lead
to different coefficient estimates. The results using these two estimation techniques are mostly quite
close concerning the value of the parameters and the level of significance, as can be seen in Table 4 by
comparing columns (1) with (2) as well as (4) with (5). The rest of the estimates are therefore performed
using the two-step procedure only.

26All results mentioned in this paragraph are available from the corresponding author upon request.
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Furthermore, we include a number of additional covariates – a trend-variable, mea-

sures of capital abundance (log(pka)), sharing of fish stocks in an EEZ (nrsigpart) and

dummy indicating a “left” government (left dummy) – to test if the previously reported

regressions are subject to omitted variable bias. These are estimated in Tables 5, 6,

8 and 9. We find that the openness- and the interaction of openness and governance-

parameters are robust to the inclusion of capital abundance, sharing of fish stocks and

a trend-variable, even though the relevant coefficients are in some cases only significant

at the 10% level. In contrast, we find no significant coefficients when including the left-

dummy (in the two last columns of the mentioned tables). This may be explained by

the fact that the number of observations is reduced by almost a third when we include

the left-government-dummy. Another specification is run using lagged levels of openness.

Again, the results are robust to this change in the model.

While the coefficients of interest are relatively stable in their magnitude and signifi-

cance across these tests, the controls are, if at all, stable in their insignificance. Focusing

on the effect of income on overuse, we find no robust evidence for an Environmental

Kuznets Curve.27 In some fixed effects and system-GMM specifications, we even observe

an inverse Environmental Kuznets Curve. This finding does also arise in Ferreira (2004)’s

deforestation study. As the relationship between overfishing and income is outside the

scope of this paper, we leave it to future research to explain this unexpected pattern. An-

other puzzling fact is the (in some regressions) negative coefficient of population density,

which Van and Azomahou (2007) also observe in their study on deforestation. Foster and

Rosenzweig (2003) provide an explanation for deforestation in closed developing coun-

tries: Population growth leads to a higher demand for resource products, which increases

the price of the resource. They argue that due to this increased value a resource manage-

ment policy was introduced, which induced afforestation. This argument finds theoretical

support in Copeland and Taylor (2009). If such an argumentation is adaptable to fisheries

27Only in one reported regression we find such an EKC (Table 4, third column).
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would be subject to more careful analysis of the relationship between population density

and resource overuse. To conclude, there is still a lot of room for further theoretical and

empirical studies to explain variations in natural resource stocks across countries and

time.

5 Conclusion

Even though the growth of overuse of fish stock and openness to trade coincide in the

time period between 1986 and 2006, our empirical investigation finds that trade openness

does not cause overfishing. This result is shown in fixed effects as well as in system-

GMM estimations. Quite in contrast to popular beliefs, our results in the system-GMM

estimations suggest that openness to trade takes pressure off collapsed and overused fish

stocks. In the cases when the interaction plots show a significant marginal effect of open-

ness on resource overuse in fisheries, the effect is unambiguously negative. Moreover, the

results clearly reject a relocation of resource use to unregulated countries as suggested by

Chichilnisky (1994) and found in other empirical studies as Ferreira (2004) and Tsurumi

and Managi (2011). In quite a high number of empirical specifications, we find that the

interaction effect of openness and governance is significant - but with a different sign

than expected from the two mentioned deforestation studies. The plots of the marginal

effects emphasize the main result: Resource stocks in countries with lax governance profit

from increases in trade openness, while countries performing high levels of governance

are unaffected by an increase in openness. The empirical investigation therefore mainly

supports Brander and Taylor (1997)’s “severe overuse hypothesis”, which argues that the

relative price of overused resources in countries exhibiting lax governance is high enough

to create a comparative disadvantage in this resource. Opening trade then leads to less

resource overuse. The effect is robust for a conservative and a less conservative measure

of overuse as well as for two measures capturing economic globalization. The results are
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also reasonably robust to the inclusion of additional controls and small changes in the

sample.

The question naturally arises why a relocation of resource use to unregulated coun-

tries is found in the literature on deforestation but not in this study on fisheries. Theory

would suggest that the “severe overuse hypothesis” dominates the “resource haven hy-

pothesis” at high levels of overuse. We could therefore speculate that the level of overuse

in fisheries is at an advanced stage and may be comparatively more severe than in forestry.

Another explanation why the “resource haven hypothesis” is overwhelmed by the “severe

overuse hypothesis” may be that differences in resource regulations between developed

and developing countries are much higher in the case of forest regulation than in fish-

ery regulations. Thus, if the regulation-induced cost differences are smaller in fisheries,

this could explain why the “resource haven hypothesis” is empirically less relevant, as

compared to the case of deforestation.

In the context of broader studies on the effect of trade and environmental quality, we

confirm with our investigation on fisheries that openness to trade is rather good than bad

for the environment – openness to trade takes pressure off fisheries in countries with lax

governance. Such a result may lead to the premature conclusion to promote free trade

as conservation policy. As we are aware of some cases where international trade had

or is having devastating effects on resources stocks (e.g. buffalos as claimed by Taylor

(2011), or sharks due to trade in fins as argued by Clarke et al. (2007)), the reader should

be cautious about such conclusions. Even though our results suggest that the relieving

effect of openness might be quantitatively more important, this does not mean that the

opposite effect (with potential catastrophic consequences) does not exist. As we cannot

rule out all concerns about data in developing countries, there is more need to confirm

our results using additional datasets on internationally traded renewable resources.
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6 Figures and Graphs

Figure 1: Summary of the Hypotheses
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Figure 3: Collapsed Stocks and Openness
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Table 1: Summary Statistics

Statistic N Mean St. Dev. Min Max
collapse 561 0.166 0.133 0.000 0.870
overuse 561 0.406 0.226 0.000 0.952
open 520 69.792 48.655 0.979 436.958
kof ecglob 516 52.063 18.801 13.420 96.410
icrg qog 367 0.598 0.216 0.130 1.000
gdp cap 507 10,747.270 13,603.530 166.712 79,801.940
pop dens 561 164.317 561.043 1.127 6,342.075
fh polity2 515 5.761 3.480 0.000 10.000
pka 498 83,937.700 73,835.350 1,542.163 301,189.900
nrsigpart 561 1.355 1.519 0 6
left dummy 352 0.099 0.300 0 1

Table 2: Fixed Effects estimation, dependent variable: Share of overuse

(1) (2) (3) (4)
overuser overuser overuser overuser

overuse (t-1) 0.679*** 0.451*** 0.567*** 0.396***
(8.34) (6.27) (5.89) (4.58)

open -0.000426 -0.000745** 0.0000326 -0.000372
(-1.19) (-2.21) (0.03) (-0.34)

log(gdp cap) -0.155 0.0595 -0.249 0.0402
(-1.25) (0.51) (-1.64) (0.23)

log(gdp cap) squared 0.0142* -0.00660 0.0233** -0.00492
(1.70) (-0.80) (2.37) (-0.42)

log(pop dens) 0.204*** -0.116 0.255*** -0.140
(4.26) (-1.42) (3.06) (-1.23)

fh polity2 0.00313 0.00129 0.00643 0.00506
(0.62) (0.27) (1.04) (0.98)

open*icrg qog -0.00119 -0.000951
(-0.60) (-0.61)

icrg qog 0.0112 0.0747
(0.09) (0.64)

Country FE Yes Yes Yes Yes

Year FE No Yes No Yes
N 452 452 327 327
adj. R2 0.746 0.781 0.683 0.730
Pesaran p 0.3494 0.3069 0.5177 0.2805

Robust t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Peseran (2004) test was performed using a balanced panel of 57 countries
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Table 3: Fixed Effects estimation, dependent variable: Collapse

(1) (2) (3) (4)
collapse collapse collapse collapse

collapse (t-1) 0.498*** 0.389*** 0.419*** 0.362***
(4.30) (3.64) (2.87) (2.66)

open -0.000162 -0.000414 -0.0000500 -0.000277
(-0.35) (-1.00) (-0.04) (-0.22)

log(gdp cap) -0.205 -0.0248 -0.327* -0.142
(-1.43) (-0.20) (-1.75) (-0.73)

log(gdp cap) squared 0.0163* -0.000688 0.0268** 0.00871
(1.85) (-0.09) (2.41) (0.71)

log(pop dens) 0.0884*** -0.158** 0.100 -0.143
(2.78) (-2.39) (1.42) (-1.25)

fh polity2 0.00142 -0.000302 0.00445 0.00290
(0.41) (-0.09) (1.09) (0.78)

open*icrg qog -0.000459 -0.000163
(-0.21) (-0.09)

icrg qog -0.0925 -0.0515
(-0.75) (-0.48)

Country FE Yes Yes Yes Yes

Year FE No Yes No Yes
N 452 452 327 327
adj. R2 0.432 0.504 0.395 0.432
Pesaran p 0.8909 0.2398 0.7745 0.2504

Robust t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01

Peseran (2004) test was performed using a balanced panel of 57 countries
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Table 4: GMM estimation benchmark
(1) (2) (3) (4) (5) (6)

overuse overuse overuse collapse collapse collapse
overuse (t-1) 0.871*** 0.863*** 0.833***

(12.62) (13.10) (10.36)

open -0.00123* -0.00172* -0.00190** -0.00188**
(-1.73) (-1.75) (-2.14) (-2.42)

open*icrg qog 0.000845 0.00138 0.00206* 0.00213**
(0.91) (1.11) (1.98) (2.22)

icrg qog -0.107 -0.109 -0.221 -0.193*** -0.197*** -0.431***
(-1.38) (-1.16) (-1.46) (-2.80) (-3.17) (-2.94)

log(gdp cap) -0.0742 0.00477 0.173 -0.142 -0.143 0.155
(-0.62) (0.04) (1.08) (-1.05) (-1.05) (1.11)

log(gdp cap) squared 0.00547 0.000637 -0.0104 0.00952 0.00950 -0.00894
(0.75) (0.10) (-1.11) (1.15) (1.13) (-1.08)

log(pop dens) 0.00110 0.000807 -0.00249 -0.00626 -0.00955 -0.00615
(0.20) (0.17) (-0.67) (-0.91) (-1.41) (-1.11)

fh polity2 -0.000788 -0.00154 0.00409 0.00128 0.00147 0.00485*
(-0.32) (-0.57) (1.52) (0.55) (0.70) (1.85)

kof ecglob -0.00612*** -0.00566***
(-3.09) (-3.07)

kof*icrg qog 0.00621** 0.00799***
(2.37) (3.60)

collapse (t-1) 0.790*** 0.806*** 0.763***
(8.27) (9.06) (6.71)

Year FE Yes Yes Yes Yes Yes Yes
N 327 327 318 327 327 318
hansenp 0.572 0.572 0.462 0.597 0.597 0.361
ar1p 0.0000198 0.00000383 0.00000839 0.000249 0.000681 0.00310
ar2p 0.891 0.829 0.974 0.385 0.358 0.257
j 68 68 68 68 68 69

t statistics in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Rows (1) and (4) estimated in one-step, others in two-steps
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Figure 4: Marginal effect on share of overused fish stocks
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Figure 5: KOF: Marginal effect on share of overused fish stocks
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Figure 6: Marginal effect on share of collapsed fish stocks
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Figure 7: KOF: Marginal effect on share of collapsed fish stocks
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Table 5: Sensitivity tests: Regressions including additional controls (Dep. Var.: Overuse;
measure: Open)

(1) (2) (3) (4) (5)
overuse overuse overuse overuse overuse

overuse (t-1) 0.835*** 0.860*** 0.825*** 0.693*** 0.740***
(9.72) (9.38) (12.29) (7.25) (10.02)

open -0.00253*** -0.00236*** -0.00233*** -0.00118 -0.000335
(-3.92) (-3.23) (-2.90) (-0.81) (-0.21)

open*icrg qog 0.00278*** 0.00265*** 0.00240** 0.00119 0.000476
(3.30) (2.90) (2.45) (0.56) (0.22)

icrg qog -0.176** -0.177** -0.138 -0.103 -0.00107
(-2.32) (-2.42) (-1.36) (-0.72) (-0.01)

log(gdp cap) -0.0566 -0.0968 0.0519 -0.0757 0.00536
(-0.31) (-0.35) (0.29) (-0.49) (0.04)

log(gdp cap) squared 0.00387 0.00579 -0.00271 0.00505 -0.000744
(0.35) (0.38) (-0.24) (0.54) (-0.10)

log(pop dens) -0.00443 -0.00572 -0.00449 -0.00967 -0.00473
(-0.60) (-0.66) (-0.65) (-1.52) (-0.58)

fh polity2 0.000836 0.00203 -0.0000274 0.000871 0.00516
(0.27) (0.65) (-0.01) (0.21) (1.08)

log(pka) 0.00928 0.00714
(0.30) (0.29)

nrsigpart 0.00539 -0.00150
(0.47) (-0.12)

left dummy 0.0274 0.0171
(0.77) (0.58)

Year FE Yes Yes Yes Yes Yes

Trend Yes No No No Yes

N 327 313 327 224 213
hansenp 0.588 0.617 0.438 0.645 0.991
ar1p 0.00000646 0.0000176 0.00000581 0.000491 0.000234
ar2p 0.808 0.884 0.836 0.0906 0.0900
j 56 57 69 57 71

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 6: Sensitivity tests: Regressions including additional controls (Dep. Var.: Collapse;
measure: Open)

(1) (2) (3) (4) (5)
collapse collapse collapse collapse collapse

collapse (t-1) 0.716*** 0.770*** 0.732*** 0.654*** 0.607***
(7.37) (8.58) (8.43) (5.99) (6.00)

open -0.00169* -0.00197*** -0.00201** -0.00253* -0.00128
(-1.76) (-2.94) (-2.07) (-1.88) (-0.67)

open*icrg qog 0.00204* 0.00235** 0.00232* 0.00344 0.00249
(1.77) (2.62) (1.95) (1.43) (1.04)

icrg qog -0.156** -0.234*** -0.149 -0.269 -0.217
(-2.14) (-3.39) (-1.66) (-1.35) (-1.47)

log(gdp cap) -0.368* -0.0867 -0.171 -0.215 -0.205*
(-1.95) (-0.63) (-1.18) (-1.27) (-1.71)

log(gdp cap) squared 0.0218* 0.00798 0.0102 0.0131 0.0122*
(1.96) (1.02) (1.16) (1.26) (1.76)

log(pop dens) -0.0122* -0.00892 -0.00861 -0.0154 -0.0190**
(-1.87) (-1.28) (-1.44) (-1.31) (-2.11)

fh polity2 0.00382 0.000924 0.00419* 0.00224 0.00459
(1.13) (0.45) (1.82) (0.58) (1.06)

log(pka) -0.0389 0.0154
(-1.39) (0.68)

nrsigpart 0.00332 -0.00181
(0.37) (-0.16)

left dummy 0.0232 0.0143
(0.65) (0.27)

Year FE Yes Yes Yes Yes Yes

Trend Yes No No No Yes

N 327 313 327 224 213
hansenp 0.693 0.644 0.407 0.307 0.916
ar1p 0.00201 0.00177 0.00152 0.00500 0.00383
ar2p 0.267 0.452 0.265 0.720 0.695
j 56 69 69 57 71

t statistics in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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7 Appendix

7.1 List of Countries in the Sample (used for GMM-estimation)

Albania, Algeria, Angola, Argentina, Australia, Bahrain, Brazil, Cameroon, Canada,

Chile, China, Colombia, Congo Rep., Cote d’Ivoire, Croatia, Cuba, Cyprus, Denmark,

Dominican Republic, Ecuador, Egypt, France, Gabon, Gambia, Germany, Ghana, Greece,

Guinea, India, Indonesia, Iran, Ireland, Israel, Italy, Japan, Korea (South), Kuwait,

Lebanon, Malaysia, Mexico, Morocco, Namibia, Netherlands, New Zealand, Nigeria, Nor-

way, Oman, Pakistan, Papua New Guinea, Peru, Philippines, Portugal, Russian Federa-

tion, Saudi Arabia, Senegal, Singapore, South Africa, Spain, Sri Lanka, Sudan, Sweden,

Syria, Tanzania, Thailand, Trinidad & Tobago, Tunisia, Turkey, United Arab Emirates,

United Kingdom, United States, Uruguay, Venezuela, Vietnam, Yemen
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7.2 Additional Tables

Table 7: Variable Description

Variable Source Description

collapse Sea Around Us database Share of collapsed stocks in totally assessed
stocks

overuse Sea Around Us database Share of overexploited, collapsed and
rebuilding stocks in totally assessed stocks

open The World Bank (2013);
http://data.worldbank.org

(extracted 31.07.2013)

The share of exports and imports in GDP

kof ecglob KOF http://globalization.

kof.ethz.ch/ (extracted
22.08.2013)

Index of economic globalization combining:
Trade; Foreign Direct Investment, stocks;
Portfolio Investment; Income Payments to
Foreign Nationals; Hidden Import Barriers;
Mean Tariff Rate; Taxes on International
Trade; Capital Account Restrictions

icrg qog International Country Risk
Guide (ICRG) by The PRS
Group. In: Teorell et al. (2013)
(extracted: 23.08.2013)

ICRG indicator Quality of Government;
mean value of the ICRG variables
“Corruption”, “Law and Order” and
“Bureaucracy Quality”

pop dens The World Bank (2013);
http://data.worldbank.org

(extracted 18.11.2013)

People per sq. km of land area

gdp cap The World Bank (2013);
http://data.worldbank.org

(extracted 29.07.2013)

constant GDP per capita (GDP cons/Pop)

fh polity2 Freedom House (In: Teorell et
al. (2013), extracted:
23.08.2013)

Freedom house democracy index. Ranges
from 0-10 (10 most democratic)

pka The World Bank (2013);
http://data.worldbank.org

(extracted 29.07.2013)

Physical capital abundance (Capital stock
at constant 2005 national prices (in mil.
2005 US$)/Number of persons engaged (in
millions))

nrsigpart Sea Around Us database Number of foreign countries fishing more
than 5% of total EEZ-catches

left dummy Database of Political
Institutions (DPI) (In: Teorell
et al. (2013), extracted:
23.08.2013)

1 if party of chief executive left, 0 otherwise;
left defined as parties that are communist,
socialist, social democratic, or left-wing
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Table 8: Sensitivity tests: Regressions including additional controls (Dep. Var.: Overuse;
measure: KOF)

(1) (2) (3) (4) (5)
overuse overuse overuse overuse overuse

overuse (t-1) 0.744*** 0.767*** 0.797*** 0.688*** 0.748***
(8.70) (7.60) (9.91) (7.01) (8.74)

kof ecglob -0.00658* -0.00853** -0.00535* -0.00556* 0.000135
(-1.75) (-2.40) (-1.68) (-1.81) (0.04)

kof*icrg qog 0.0110** 0.0139*** 0.00765 0.00835* 0.000607
(2.27) (2.72) (1.54) (1.69) (0.11)

icrg qog -0.548** -0.693** -0.372 -0.440 -0.0613
(-2.25) (-2.50) (-1.41) (-1.42) (-0.22)

log(gdp cap) 0.167 0.239 0.244 0.196 -0.0347
(0.58) (0.83) (1.35) (1.35) (-0.15)

log(gdp cap) squared -0.0104 -0.0149 -0.0143 -0.0117 0.00135
(-0.61) (-0.94) (-1.33) (-1.32) (0.10)

log(pop dens) -0.00599 -0.00546 -0.00386 -0.00276 -0.00353
(-0.88) (-0.75) (-0.70) (-0.46) (-0.36)

fh polity2 0.00201 0.00376 0.00326 0.00377 0.00855**
(0.59) (1.03) (0.92) (0.88) (2.25)

log(pka) -0.00594 0.00516
(-0.15) (0.21)

nrsigpart 0.00347 0.00115
(0.24) (0.06)

left dummy 0.0201 0.0247
(0.37) (0.62)

Year FE Yes Yes Yes Yes Yes

Trend Yes No No No Yes
N 318 306 318 216 210
hansenp 0.489 0.489 0.624 0.593 0.994
ar1p 0.0000136 0.0000213 0.0000159 0.000319 0.000456
ar2p 0.815 0.611 0.918 0.0766 0.131
j 56 57 69 57 71

t statistics in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 9: Sensitivity tests: Regressions including additional controls (Dep. Var.: Collapse;
measure: KOF)

(1) (2) (3) (4) (5)
collapse collapse collapse collapse collapse

collapse (t-1) 0.714*** 0.780*** 0.719*** 0.619*** 0.626***
(5.89) (5.53) (5.83) (6.15) (6.24)

kof ecglob -0.00500* -0.00652** -0.00441 -0.00487 -0.00470
(-1.98) (-2.65) (-1.57) (-1.57) (-1.50)

kof*icrg qog 0.0100** 0.00900*** 0.00678* 0.00546 0.00522
(2.40) (3.04) (1.88) (0.93) (0.82)

icrg qog -0.604** -0.498*** -0.367* -0.311 -0.260
(-2.27) (-2.91) (-1.72) (-0.82) (-0.71)

log(gdp cap) -0.0472 0.207 0.0490 0.0457 0.138
(-0.26) (1.09) (0.31) (0.25) (0.65)

log(gdp cap) squared 0.00227 -0.0112 -0.00312 -0.00180 -0.00705
(0.21) (-1.10) (-0.33) (-0.16) (-0.52)

log(pop dens) -0.0118* -0.00467 -0.00888 -0.0142 -0.0146
(-1.79) (-0.58) (-1.22) (-1.47) (-1.52)

fh polity2 0.00538** 0.00486* 0.00527** 0.00461 0.00169
(2.17) (1.78) (2.02) (1.14) (0.44)

log(pka) -0.0163 -0.0127
(-0.56) (-0.43)

nrsigpart 0.00668 0.0130
(0.69) (0.73)

left dummy 0.0393 0.0325
(1.09) (0.92)

Year FE Yes Yes Yes Yes Yes

Trend Yes No No No Yes
N 318 306 318 216 210
hansenp 0.390 0.509 0.261 0.643 0.926
ar1p 0.00416 0.00451 0.00587 0.00579 0.00256
ar2p 0.183 0.299 0.224 0.800 0.660
j 56 69 69 57 71

t statistics in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
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