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1. Introduction

While many concerns have been expressed over the impact of in-
creasing globalization, many of them center on the possibility of a
race to the bottom in which governments seek to attract foreign di-
rect investment (FDI) by removing policies that, although potentially
socially desirable, are viewed as unattractive to firms. This worry has
been expressed in the arenas of taxation, environmental regulation,
and labor standards, among others. While there is a growing litera-
ture estimating the extent of the such competition in international
taxation and environmental policies, there is little work on the po-
tential strategic interactions in labor standards. To our knowledge,
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the only study besides the current one that does so is Olney (2010),
who finds evidence of a race to the bottom in employment protection
among OECD countries. The current study complements this by using
panel data on 135 developed and developing countries from 1985 to
2002 to estimate whether the Mosley (2011) and Mosley and Uno
(2007) measures of labor rights in one country depend on those else-
where. These measures capture various factors regarding the ability of
workers to bargain collectively. For the full sample, we find a significant
and positive spatial lag, which is consistent with strategic complements
and a necessary condition for there to be a race to the bottom. In partic-
ular, this seems to be driven primarily by competition in labor practices
rather than labor laws, suggesting that competition is driven less by a
failure to institute regulations than by an unwillingness to enforce
them. Since there is a noticeable downward trend in the average of
both of thesemeasures over the sample period,we take this as evidence
of a race to the bottom for the average country.

Although there has been less attention paid to the potential for
a race to the bottom in labor standards as compared to one in
taxes or environmental policies, the essence of the argument
is the same. Labor standards such as the right of collective
bargaining result in higher labor costs. All else equal, mobile in-
vestment would prefer a location with weaker standards and
lower costs. Evidence of FDI being deterred by labor standards is
provided by Dewit et al. (2009), Görg (2002) and Javorcik and
Spatareanu (2005). It should be noted, however, that there is disagree-
ment on this issue, with Kucera (2002) and Rodrik (1996) providing
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dissenting opinions.1 The issue of how FDI depends on standards, how-
ever, is a very different question from the onewe ask, which is whether
labor standards in one location depend on those in another.2 In partic-
ular, even if FDI does not flow in as a result of a country's reduction in
labor standards, if politicians believe that it does then this alone could
result in a race to the bottom.

The use of spatial econometrics to look for strategic interaction has
been increasingly utilized in the tax and environmental literature.
The first group of work includes Davies and Voget (2008), Devereux
et al. (2008), Overesch and Rincke (2009) and others. Generally,
this work has focused on tax competition between developed coun-
tries where there is some evidence of a positive spatial lag, meaning
that as tax rates fall in one nation, this lowers tax rates elsewhere.
An exception to this is Klemm and van Parys (2012) who focus on
Latin America and Africa, finding that they compete in tax holidays.
In the environmental literature, the focus has been on two issues:
the joint adoption of environmental agreements (including the
work of Beron et al. (2003), Davies and Naughton (2006), and
Murdoch et al. (2003)) and interaction in environmental policies
(which includes Fredriksson and Millimet (2002), Fredriksson et al.
(2004), and Levinson (2003)). These studies tend to find evidence
consistent with a race to the bottom. However, due to data limita-
tions, many of them either restrict their attention to developed coun-
tries or to competition across US states. Davies and Naughton (2006)
are an exception to this and find that developed countries affect the
treaty participation of both developed and developing nations where-
as the developing nations only tend to impact themselves.

For our full sample when using GDP weights (which assume that a
given nation pays more attention to standards in larger economies),
our estimates find that a standard deviation decline in the weighted
average of labor standards elsewhere (equivalent to a decline from
Israel's standards to Mexico's) leads a given country to lower its
own standards by 4.2% at the mean. Although this magnitude varies
somewhat when utilizing other weighting schemes, the qualitative
result is the same. When we decompose our measure of labor stan-
dards into its components – the laws guaranteeing labor rights
(laws) and the enforcement of those laws (practices) – we find evi-
dence of competition primarily for labor practices, not laws. This is
particularly true for non-OECD countries, suggesting that while
these nations may well attempt to “put on a good face” by instituting
labor-friendly laws for reasons similar to those discussed by Kucera
(2002), they may then be competing for FDI by simply turning a
blind eye towards violations of those laws (or are simply unable to
adequately enforce them). This finding is also notable because both
laws and practices have similar trends, indicating our finding for
practices is causal rather than the result of an uncontrolled for vari-
able. We also estimate our model for subsamples of the data. These
estimates reveal that the competition occurs both within the OECD
(in line with Olney, 2010) and the non-OECD countries, although
the first competes in laws while the latter does in practices. Similarly,
we find competition among high standard countries and among low
standard ones with larger effects in this latter group.

The paper proceeds as follows. Section 2 provides a simple model
intended to motivate our weighting schemes in the empirics.
1 One possible reason they provide is that operating in a high standards location pro-
vides consumers a guarantee on how a firm treats its workers. As such, they may be
willing to pay more for the firm's product on humanitarian grounds. See Greenhill et
al. (2009) for a full discussion. In addition, there is evidence that increased FDI may im-
prove labor standards (Davies and Voy, 2009; Mosley, 2011; Neumayer and de Soysa,
2005).

2 Greenhill et al. (2009) do test to see whether the “practice content of trade” is a
predictor for a given nation's labor standards. However, although they control for the
potential endogeneity of trade volumes, they do not deal with potential endogeneity
in standards that would result from competition.
Section 3 describes both our data and our methodology. Section 5 dis-
cusses the results and Section 6 concludes.

2. A simple model of labor standards competition for FDI

In this section, we provide a simple model to frame our empirical
analysis. Although it is admittedly stylized and omits many important
factors influencing the choice of labor standards, investment deci-
sions, and the competition for FDI, as its intent is to provide intuition
for our empirical approach, not a structural equation, we omit these
complications for brevity.

Consider a setting in which there are three countries and a large
number of firms (N) from elsewhere (a situation similar to that facing
a group of developing countries). The N firms are indexed by i and the
countries are indexed by l where l∈{1,2,3}. The timing of the game is
that in the first stage, governments simultaneously set labor rights
levels, which in line with our measure of labor standards, governs col-
lective bargaining. Following this, firms choose where to locate. Given
these location decisions, the firm and workers bargain over the split
of the surplus, with the relative bargaining strength being determined
by the labor rights. Finally, payoffs accrue. We solve the game via
backwards induction.

Each firm i sets up an affiliate in a given location, generating profit
Πi(Zl)=π(Zl)+σi,l. This has two components. The first is π(Zl) which
is an increasing function of Zl, a vector of location-specific character-
istics. Items that could factor into Zl include the size of the domestic
market (important for FDI with a horizontal component), access to
other markets (important for export platform and vertical FDI), as
well as the productivity of domestic inputs (important for all types
of investment). These profits are split between firm i and the workers
it hires in l. The second component is an additional amount of income
σi,l. One interpretation of this would be the benefits to the rest of the
multinational firm from locating an affiliate in l. This term is identical-
ly and independently distributed across firms and locations according
to a log Weibull distribution with mean zero. Unlike π(Zl), these rents
accrue solely to the firm.

Since in the bargaining stage of the game locations are fixed, the
firm's outside option is zero. The bargaining process is solved using
the generalizedNash bargaining solutionwhere thebargaining strength
of workers in l is αl, which is increasing in the labor rights in l. For sim-
plicity, we restrict ourselves without loss of generality to mechanisms
where governments choose bargaining strength directly. The outside
option of workers is normalized to zero. The bargaining game amounts
to a transfer T from the firm to the workers. Under the Nash bargaining
solution, this maximizes (πi(Zl)−T)1−α(T)α, the solution to which is
T=αlπi(Zl). Thus, payoffs to the firm areΠi(Zl)−T=(1−αl)π(Zl)+σi,l.

Anticipating these payoffs, each firm locates in the region offering
it the greatest expected equilibrium profits. Similar to the derivation
of the Logit estimator (see Greene, 2007), the probability that firm i
locates in country l (denoted Pl) is:

Pl ¼ exp 1−αlð Þπ Zlð Þ½ �=
X3
j¼1

exp 1−αj

� �
π Zj

� �h i
: ð1Þ

Note that dPl
dαl

¼ −Pl 1−Plð Þπ Zlð Þb0, i.e. as the labor rights in country

l increase, it drives firms away (in expectation). In addition, for j≠ l,
dPl
dαj

¼ Plπ Zjð Þ
X3
j¼1

exp 1−αj
� �

π Zj
� �� �0

@
1
A

> 0, meaning that when another

country j lowers its labor rights, it attracts firms away from l. For fu-
ture use, note that, as the denominator is the same across all coun-
tries, this effect is greater for countries that offer higher profits, i.e.
where π(Zl) is greater.
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Aggregating across the large number of firms implies that (in
expected value) the equilibrium number of firms that location l hosts is
PlN, resulting in an equilibrium payoff to its citizens of Wl=PlNαlπ(Zl).
Governments simultaneously choose labor rights in order to maximize
their own citizens'welfare. For country l, this results in labor standards of:

αl ¼
1

1−Plð Þπ Zlð Þ ð2Þ

where Pl depends on all three equilibrium labor rights. This choice bal-
ances the number of firms it attracts against the rents its workers earn
from each firm. From this, we can calculate the slope of the best response
function for country lwith respect to the labor rights of country j≠ l:

dαl

dαj
¼

PlPjπ Zj

� �
1−Plð Þ2π Zlð Þ > 0 ð3Þ

i.e. labor rights are strategic complements. Note that where

W ¼ ∑
l
Wl ¼ ∑

l
PlNαlπ Zlð Þ is the sum of countries' welfares,

dW
dαl

¼

∑
k≠l

Nαkπ Zkð Þ dPk

dαl
> 0, i.e. on country l's best response, its labor rights

have a positive impact on other countries that it does not internalize.
Thus, in the Nash equilibrium, labor rights will be too low relative to
those that maximize the sum of countries' welfares. This is the race to
the bottom — a situation where the average nation would benefit
from a joint increase in labor rights. Comparing Eq. (3) between coun-
tries j and k for l:

dαl

�
dαj

dαl
.
dαk

¼
Pjπ Zj

� �
Pkπ Zkð Þ ¼

exp 1−αj

� �
π Zj

� �h i
π Zj

� �
exp 1−αkð Þπ Zkð Þ½ �π Zkð Þ

0
@

1
A: ð4Þ

This corresponds to a greater sensitivity to the labor rights in
countries with higher Zs, i.e. that generate greater rents. The intuition
here is straightforward. If country j is an attractive location relative to
k (in expected value terms), then a reduction in j's labor rights cuts
into l's probability of attracting firms more than does a reduction in
k's. This results in a greater reduction in l's labor rights in response
as it seeks to mitigate losses in its FDI.

Although not explicitly modeled, several items can influence the
relative profitability of a given country. First, in the presence of
trade costs, countries with larger domestic markets are more profit-
able locations.3 This is because firms in this location can serve the
local market without incurring trade costs.4 Second, a country with
good access to other locations may be more profitable because of its
suitability as an export platform or as part of a supply chain. This lat-
ter measure has found particular use in the FDI literature on “third
market” effects.5 Third countries with more productive workers
would be more desirable.6 We will use these ideas in the choice of
weighting schemes in the empirics.

Although ourmodel ismotivated by competition for FDI, it is impor-
tant to recognize that this is not the only model that can yield strategic
complementarity. One alternative is the “yardstick competition”model
in which residents of one country compare the labor rights in their re-
gion with those elsewhere as a method of judging local government
performance (see Salmon (1987) for an initial application to taxes and
3 This relates to Markusen's (1984) horizontal model.
4 See Haufler and Wooton (1999) for a discussion of this advantage in tax competi-

tion models.
5 Theory work on export platform FDI includes Ekholm et al. (2007) while empirical

work includes Blonigen et al. (2007), and Baltagi et al. (2007). Baldwin and Krugman
(2004) consider tax competition in such a setting.

6 This would relate to the vertical theory of FDI in which firms seek low-cost inputs if
one reinterprets Helpman's (1984) model in terms of efficiency units of labor.
Brueckner (2003) for an overview). Bordignon et al. (2003) and Allers
and Elhorst (2005) utilize spatial econometrics to find positive spatial
lags which they interpret as evidence of yardstick competition. Within
labor rights, this idea of diffusion through ‘public awareness’ and the
spread of ‘norms and ideas’ is explored by Neumayer and de Soysa
(2006), Bhagwati (2004) and Finnemore and Sikkink (1998).7 A third
possibility is a setting of imperfect information where government offi-
cials extract information about underlying conditions from the labor
rights set elsewhere, leading them to revise their policies when those
elsewhere change. Finally, coordination (such as through international
agreements) that jointly raise all standards would also produce a posi-
tive correlation between nations' labor rights. Thus, one must be
aware of alternative interpretations of the empirical results. With this
caveat in mind, we now turn to our data and empirical methodology.

3. Empirical methodology and data

In this section, we describe both our data and our estimation
specification.

3.1. Estimation specification

Our baseline specification estimates the labor standards in country
i in year t as a function a lagged dependent variable and a set of addi-
tional exogenous control variables Xi,t−5:

LRi;t ¼ βi þ β1LRi;t−1 þ βXi;t−5 þ εi;t ð5Þ

where βi is the country-specific constant and εi,t is the error term. Our
control variables are drawn from the existing literature and are de-
scribed below. To mitigate concerns over endogeneity, we lag all of
the additional control variables five years. To this baseline, we then
introduce the labor rights in other countries in year t, a variable
known in the literature as the spatial lag. Specifically, we estimate:

LRi;t ¼ βi þ ρ∑
j≠i

ωj;i;tLRj;t þ β1LRi;t−1 þ βXi;t−5 þ εi;t ð6Þ

where∑
j≠i

ωj;i;tLRi;t is the spatial lag, i.e. the weighted average of labor

standards in the other countries.
As discussed above, our expectation is that a given country will re-

spond more to countries that are more attractive to FDI. Since, as con-
firmed in many studies (and reviewed by Blonigen (2005), Blonigen
and Piger (2011), and Eicher et al. (forthcoming)), FDI is attracted to

larger countries, out baseline weights use GDP: ωj;i;t ¼ GDPj;t−5

∑
k≠i

GDPk;t−5
.

In words, the weight that country i gives to country j's labor standards
is equivalent to j's share of the total GDP in t−5 across countries not
including country i.8 GDP has been used as a weight in several papers
estimating the race to the bottom in taxation (Devereux et al., 2008,
for example).

In addition to this baseline, we utilize several other weighting
schemes related to the domestic market. The first is mean GDP over

the sample's 17 years:ωj;i;t ¼

X17
t¼1

GDPj;t−5=17

∑
k≠i

X17
t¼1

GDPk;t−5=17

. The second uses ini-

tial GDP in 1981 (five years before the sample begins) instead of this
average. The key difference between these and the baseline is that the
7 These diffusions of norm effects are found to be much stronger in bilateral trade
(see the ‘California effect’ in Greenhill et al. (2009)).

8 As described by Anselin (1988), it is common to “row standardize” the weights so
that the sum of the weights adds up to one.



12 See Schaffer (2010) for details. Please note that we include fixed effects rather than
using the first difference option. The continuous updating method, developed by
Hansen et al. (1996) obtains consistent estimates in the presence of heteroskedasticity
and/or serial correlation. In addition to this estimator, we used the Blundell and Bond
(1998) SYS-GMM estimator where the results were comparable. See Section 4.5 for
more details.
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baseline weights vary over the sample period whereas these do not.
Thus, these two mitigate concerns that the results are driven by varia-
tion in the weights rather than the labor standards. The downside to
thesemeasures is that the attractiveness of a given countrymay change
over time. Although this problem is smaller in the mean GDP weights
than in the initial GDP weights, this is balanced by the possibility that,
if labor standards early in the sample impact GDP late in the sample,
mean GDP weights may be endogenous. As a third alternative, we use

population: ωj;i;t ¼ Popj;t−5

∑
k≠i

Popk;t−5
. Like the baseline weights, this measure

varies over time, however, unlike the GDPmeasures, it does not account
for productivity differences across countries. The last domestic market
weighting scheme uses information on per-capita GDP: ωj;i;t ¼

per�capita GDPj;t−5

∑
k≠i

per� capita GDPk;t−5
. The motivation here is that FDI may be

attracted to higher-skilled and/or wealthier markets. Nevertheless,
high per-capita GDP can be correlated with wage costs thus deterring
FDI. Indeed, as discussed by Blonigen (2005), the literature finds
mixed results for the impact of per-capita income on FDI. Thus, it is
not as clear whether wealthier countries should have more or less
influence.

In addition to the domestic market, FDI may be motivated by ac-
cess to other markets, motivating our next three weights. The first is

ωj;i;t ¼ Opennessj;t−5

∑
k≠i

Opennessk;t−5
where Opennessj,t−5 is the sum of exports

plus imports relative to GDP (a common proxy for the inverse of
trade costs in the empirical FDI literature). Again, as discussed by
Blonigen (2005), the impact of openness is uncertain as horizontal
FDI takes place to avoid trade costs whereas vertical investment is

put off by it. An alternative to this is ωj;i;t ¼ Market Potentialj;t−5

∑
k≠i

Market Potentialk;t−5

where Market Potentialj,t−5 is the distance weighted GDP of other
countries.9 This measure, used by Blonigen et al. (2007), Head and
Mayer (2004), and others is intended to control for a given country's
geographic proximity to large markets. Again, while the presumption
is that market potential attracts FDI, estimates often contradict this
(e.g. Blonigen et al. (2007)). Another measure of access to other mar-

kets is inverse distance, implying weights of ωj;i;t ¼ 1=distancei;j
∑
k≠i

1=distancei;k

where distancei,j is the distance between i and j.10 Unlikemarket poten-
tial, this measure does not consider the location of j to countries other
than i. Further, it assumes that, for example,Mexico is in greater compe-
tition for FDI with Costa Rica than it is with China, something that may
or may not hold in practice. Nevertheless, a benefit of this weighting
scheme is that it may come closer to matching the yardstick competi-
tion story since citizens of one country may well have better informa-
tion about the prevailing labor rights in proximate countries than
distant ones.

Our last weighting scheme is a simple average of other countries,
i.e. ωj,i,t=1/135. Although this weighting scheme's simplicity is ap-
pealing, it ignores the relative attractiveness of countries and as-
sumes that a given country pays equal attention to all others.

The difficulty with the spatial lag is that endogeneity is introduced
when the labor standards in i depend on those in j and vice versa.11

To deal with this endogeneity as well as potential serial correlation in
9 Distances, both here and in the distance weights, are the log distance between cap-
ital cities, taken from the CEPII. These data can be found at http://www.cepii.fr/
anglaisgraph/bdd/distances.htm.
10 Olney (2010) uses distance and simple average weighting schemes in his study. In
addition, he uses affiliate exports by US multinationals on the basis that, as with our
other weights, this proxies for the attractiveness of a country.
11 In addition, if errors are correlated across countries, i.e. there are spatially correlat-
ed errors, then a second form of endogeneity exists. We return to this issue in
Section 4.5.
the error term, we employ the “continuously updated” panel GMM in-
strumental variables estimator.12 The estimator includes fixed effects
and calculates errors that are robust to arbitrary heteroskedasticity
and arbitrary autocorrelation, where the Newey and West (1994)
method was employed to determine the degree of autocorrelation. For
our instruments, we follow standard spatial econometric procedure
and use∑

j≠i
ωj;i;tXj;t−5, that is, the weighted average of the other nations'

exogenous variables. In order to avoid overidentification, we restrict
this to a subset of Xj,t as described momentarily. The intuition behind
these instruments is that for a given country j, its exogenous variables
impact its own labor standards but do not directly influence those in i
(as is true in the above model). Therefore they are correlated with the
endogenous variable but are themselves exogenous, making them suit-
able instruments and providing our identification. If this assumption
does not hold and the weighted averages of other nations exogenous
variables do directly influence country i's labor rights (as in a spatial
Durbanmodel), ourmodelwould bemisspecified. Therefore, the results
should be interpreted in light of this caveat although the results in
Section 4.5 suggest that the main result is reasonably robust to using a
partial spatial Durban model.

3.2. Data

We use annual data for 135 countries from 1985 to 2002 which, as
we include a lagged dependent variable, leaves us with seventeen
years. The list of countries is in the appendix. Only countries for
which all data were available in all periods were included to create
a balanced panel. When data are missing, this introduces additional
variation to the construction of the spatial lag and/or its instruments
as the missing observation is either assumed to be zero or the weights
must be adjusted to a smaller number of countries. To eliminate con-
cerns that this variation is driving our data, we therefore use this bal-
anced sample but use the full sample in robustness checks.

For our dependent variable, we use Mosley (2011) and Mosley and
Uno's (2007) all-inclusive Labor Rights (LR) index. This composite
index, capturing “basic collective labor rights”, follows the template of
Kucera (2002), which covers 37 types of violations of labor rights
under six different categories.13 These six categories are (a) freedom
of association and collective bargaining-related liberties, (b) the right
to establish and join worker and union organizations, (c) other union
activities, (d) the right to bargain collectively, (e) the right to strike,
and (f) rights in export processing zones.14 It is noteworthy however
that the Mosley index does not capture aspects of labor standards
such as minimum wages or individual labor rights like employment
benefits and working conditions.

In each of these above mentioned six categories, violations of labor
rights by the government or employers (be they local or foreign
firms) are identified as an absence of legal rights, limitations on
legal rights and/or a violation of those legal rights. The index then ac-
counts for both the de jure (laws) labor standards and the de facto
13 As such, it is an improvement over other measures of labor rights or standards
which capture only a single factor, such the number of ILO conventions (Botero et al.,
2004), rate of worker injuries (Bonnal, 2008) or a single subjective index (Cingranelli
and Richards, 1999).
14 These categories are line with those laid out by the Declaration on Fundamental
Principles and Rights at Work adopted by ILO member states in June 1998.This declara-
tion identified the core or fundamental labor rights as including the freedom of associ-
ation (right to unionize), effective recognition of the right to collective bargaining
(right to bargain and protest), elimination of all forms of forced or compulsory labor,
effective abolition of child labor, elimination of discrimination with respect to employ-
ment and occupation and respect to minimum wages and hours of work.

http://www.cepii.fr/anglaisgraph/bdd/distances.htm
http://www.cepii.fr/anglaisgraph/bdd/distances.htm


Table 1
Correlations and summary statistics for labor standards.

LR Practices Laws Mean Standard deviation Minimum Maximum

Full sample
LR 1.0000 26.59937 7.930776 0 37
Practices 0.7484 1.0000 22.56592 4.439709 0 27.5
Laws 0.8427 0.2736 1.0000 23.03345 5.468313 0 28.5

OECD only
LR 1.0000 30.81842 6.993301 3.25 37
Practices 0.9261 1.0000 24.06173 3.912351 10 27.5
Laws 0.9160 0.6968 1.0000 25.75669 3.679433 5.25 28.5

Non-OECD only
LR 1.0000 25.60882 7.81309 0 37
Practices 0.7072 1.0000 22.21473 4.483755 0 27.5
Laws 0.8258 0.1852 1.0000 22.39408 5.621557 0 28.5
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(practices) standards prevailing in a country. The law component of
the index, which covers 21 of the 37 categories in the index, captures
whether or not the required laws to safeguard the collective rights of
workers, for example whether an industry is allowed to impose limits
on workers' right to strike or bargain collectively, are in place. The
practice component, meanwhile, captures the actual number of viola-
tions observed in the labor rights prescribed in the laws. Thus, the
practice component captures whether there are any registered acts
of violations of the laws governing labor standards. Note that this de-
composition of the index is not possible in Olney's (2010) study of
employment protection in OECD countries.

To construct the index, Mosley and Uno (2007) drew upon infor-
mation from the US State Department's annual country reports on
human rights practices, reports from both the Committee of Experts
on the Application of Conventions and Recommendations (CEACR)
and the Committee on Freedom of Association (CFA), and the annual
surveys on violations of trade union rights which published by the In-
ternational Confederation of Free Trade Unions (ICFTU).15 If the infor-
mation from all three sources displays violation of labor rights over
the year, Mosley and Uno (2007) assigned a score of 1 for the relevant
one of the 37 indicators for a country. If this is not the case a score of
0 is assigned.16 Then, using the recommendation of two experts and
following Kucera's (2002) methodology, weights were assigned to
each of the indicators and the index was constructed. This resulted
in a labor rights index which was coded on a scale of 0–28.5 and a
labor practices rights index ranging from 0–27.5 wherein higher
values represent upholding respect for labor laws/practices. The
sum of these category scores is then the annual measure of labor
rights violations, which, in our sample of countries has a mean of
26.6 and a maximum of 37. It is true that Mosley and Uno's
sub-index of the practice of labor rights captures reported rather
than actual incidence of labor rights violations which results in
under-reporting (see Fajnzylber et al., 2002; Soares, 2004). However,
it is noteworthy that Mosley and Uno sourced the information from
the aforementioned third party sources and not from the individual
government sources which minimizes the under-reporting problems.
15 The US report exclusively covers violations on labor rights in each country re-
lated to freedom of association, right to bargain collectively and strike, and export
processing zones. The CEACR and CFA reports, both of which are associated with
the ILO, are based on the information provided by the respective governments on
complaints filed by unions, workers' organizations and other employee associa-
tions. The ILO mandates that these are submitted annually and that they include
progress reports how grievances are being addressed. These reports are then
reviewed by two independent experts to deal with potential misrepresentation.
The ICFTU, rechristened the International Trade Union Confederation (ITUC) in
2006, surveys provide information on legal barriers to unions, violations of rights,
murders, disappearances and detention of members associated with labor unions.
16 If violation of labor rights in respective indicators is recorded more than once, in
either one source or in multiple sources, the maximum value according to Mosley
and Uno (2007) remains 1.
Overall, the Mosley and Uno (2007) comprehensive measure is a
huge improvement on previous indices, such as those used by
Cingranelli and Richards (2006) and Bohning (2005), because of the
multiple sources of information, sophisticated weighting methodolo-
gy and reliability of the information.

Having both the overall index and its two components permits us
to examine whether there is any evidence of a race to the bottom in
one component or the other, that is, whether governments appear
to be competing by altering legal frameworks or simply by turning a
blind eye towards violations (something Olney (2010) cannot do).
This latter is of particular concern since a nation may bow to interna-
tional pressure and introduce legal labor rights but then simply fail to
enforce them. Alternatively, strong laws may be undermined by weak
enforcement, resulting in a low practices score. As shown in Table 1,
in the full sample, the correlation between the two measures is
0.27, suggesting that this is indeed a possibility. In particular, this is
driven by the non-OECD countries where the correlation is 0.19 (in
contrast to that for OECD countries where it is 0.70). Another notable
difference between the OECD and non-OECD countries is that the av-
erage scores for the OECD are higher. In fact, when looking at country
means of the combined index over the sample, only five OECD coun-
tries (Chile, Korea, Mexico, Poland, and Turkey) are below the medi-
an. Of the countries with averages above 36, all are OECD members
(Ireland, Finland, France, and Sweden). In contrast, only one OECD
member has a mean below 15 (Turkey, alongside Indonesia, Malaysia,
Myanmar, and Qatar). OECD members also have more stable labor
rights. The four lowest standard deviations in the combined index
are for Sweden, France, Finland, and Italy. Conversely, Haiti, Sudan,
Swaziland, and Zimbabwe had the biggest standard deviations during
the sample.

In addition to considering whether countries “put on a good face”
by instituting laws while permitting violations, having the two
sub-indices allows us to consider the possibility that a positive spatial
lag is indicating a race to the top. In particular, with yardstick compe-
tition, workers in one country might observe superior labor standards
elsewhere and demand similar treatment. In this case, one might ex-
pect an improvement in laws over time even as violations rise as
more demanding workers file more registered complaints against
their employers. As shown in Fig. 1, however, we find that both the
simple average of laws and practices have worsened over time,
suggesting both an erosion of legal protections and increased viola-
tions of those weakened standards although it is indeed practices
that have fallen fastest.17 In Fig. 2, where we show the simple aver-
ages for OECD and non-OECD countries separately, we see that within
the OECD, laws have held fairly steady although practices have
17 A comparable picture emerges when using the various weighting schemes.



18 The Polity IV measure could not be considered because our sample includes many
small countries such as Barbados, Antigua and Barbuda, for which the Polity IV index is
absent. In order to avoid losing too many observations, we opt for the Freedom House
score. Alternatively, when using the Polity IV index we could not find any significant
changes in our main results.

Fig. 2. Labor standards, practices and laws over time (OECD vs. non-OECD).

Fig. 1. Labor standards, practices and laws over time.
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declined. In contrast, for the non-OECD countries, there is a noticeable
decline in both practices and laws.

In choosing our vector of control variables (Xi,t−5), we follow
the work of Arestoff and Granger (2004), Brown (2001), Busse
(2004), Caraway (2009), Greenhill et al. (2009), Mosley and Uno
(2007), Neumayer and de Soysa (2005, 2006, 2007) and others.
Again, all of these are lagged five years to mitigate potential
endogeneity. Among the standard controls in the literature are
measures of economic development. With this in mind, we include
logged per capita GDP and log GDP (measured in constant 2000 US
dollars) as well as its growth rate (Economic Research Service,
2011). We also include Opennessi,t−5 to control for a country's ex-
posure to world markets. Following Neumayer and de Soysa
(2006), we utilize the manufacturing value added share in GDP,
which is included since labor rights in manufacturing are likely bet-
ter reported than those in agriculture. We also follow them and in-
clude the total labor force participation rate which is intended to
capture the idea that higher the participation would mean greater
demand for protective labor rights. Following Boockmann and
Dreher (2003) and others, we control for two political variables.
The first is Democracyi,t, which is the average score from Freedom
House's civil and political liberties ranking and ranges from 1
(severely limited liberties) to 7 (full liberties).18 We also include
a variable from Beck (2001) that captures the ideology of the in-
cumbent government. We recode this measure so that it ranges be-
tween 0 and 1, with higher numbers indicating a more leftist (and
therefore potentially pro-labor) government.

In addition, we also include a dummy variable capturing whether
a country has signed a Structural Adjustment Facility program with
the IMF or otherwise, obtained from Dreher (2006) and Boockmann
and Dreher (2003). To allow for the possibility that a country's labor
right is being influenced by trade agreements, which occasionally in-
clude labor agreements, we include a dummy variable equal to one if
a country is a member of that GATT/WTO in t−5. In unreported re-
sults, we also used a dummy variable equal to one if a country had
ratified ILO convention number 87, which deals with freedom of asso-
ciation, or convention number 98 which secures the right to collective
bargaining (or two if both were ratified). Although, in line with Busse



Table 2
Baseline results (GDP weights).

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

LR Practices Laws

Spatial lag 0.537⁎⁎

(0.228)
0.729⁎⁎⁎

(0.225)
−0.195
(0.352)

Lagged dep. var. 0.369⁎⁎⁎

(0.024)
0.372⁎⁎⁎

(0.024)
0.300⁎⁎⁎

(0.027)
0.350⁎⁎⁎

(0.033)
Per capita GDP (log) −0.898⁎⁎

(0.430)
−0.691⁎

(0.386)
−0.608
(0.394)

−0.684⁎⁎

(0.297)
−0.045
(0.250)

GDP (log) −0.989
(0.727)

−0.610
(0.706)

−0.700
(0.715)

−0.803⁎

(0.445)
0.158
(0.568)

GDP growth rate 0.004⁎

(0.002)
0.002
(0.002)

0.002
(0.002)

0.002
(0.002)

0.000
(0.001)

Openness 0.001
(0.002)

0.000
(0.002)

−0.000
(0.002)

−0.000
(0.002)

0.001
(0.001)

Industry share in GDP 0.055⁎⁎⁎

(0.021)
0.031
(0.020)

0.032
(0.020)

0.022⁎

(0.011)
0.013
(0.017)

Labor force participation 0.114⁎⁎

(0.046)
0.096⁎⁎

(0.043)
0.104⁎⁎

(0.043)
0.095⁎⁎⁎

(0.028)
0.018
(0.033)

Democracy 0.766⁎⁎⁎

(0.115)
0.291⁎⁎⁎

(0.107)
0.299⁎⁎⁎

(0.105)
0.156⁎⁎

(0.077)
0.155⁎⁎

(0.067)
Government ideology −0.184

(0.283)
−0.101
(0.265)

−0.151
(0.263)

−0.019
(0.195)

−0.133
(0.154)

IMF SAF participation 0.260
(0.279)

0.085
(0.262)

0.056
(0.262)

0.057
(0.189)

0.028
(0.168)

WTO membership −1.642⁎⁎⁎

(0.475)
−0.737⁎

(0.447)
−0.691
(0.445)

−0.264
(0.317)

−0.516⁎

(0.294)
Trend −0.346⁎⁎⁎

(0.027)
−0.222⁎⁎⁎

(0.027)
−0.021
(0.091)

0.031
(0.057)

−0.130⁎⁎

(0.053)
Observations 2429 2295 2295 2295 2295
R-squared 0.191 0.297 0.297 0.237 0.189
Kleibergen-Paap prob. value 0.0000 0.0000 0.0000
Hansen's J prob. value 0.1230 0.2819 0.1326

Notes: all specifications include a full set of country-specific fixed effects (hence no constant). Robust standard errors are in parentheses. R-squared for columns (2)–(5) are for
betweenness.
⁎⁎⁎ pb0.01.
⁎⁎ pb0.05.
⁎ pb0.1.
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(2002), Rodrik (1996) and Neumayer and de Soysa (2006) we failed
to find any impact of these agreements on labor rights, they were ul-
timately omitted these because of concerns over endogeneity. In any
case, the results found matched those here.

For details on summary statistics, the measurement of our data, or
their sources, please see the appendix.
4. Empirical results

4.1. Baseline results

Table 2 presents our baseline results using the GDP weights. Col-
umn 1 shows results not including the spatial lag or a lagged depen-
dent variable to ease the comparison between our results and those
elsewhere. We find that countries with faster growing GDPs, lower
incomes, higher industry shares and labor force participation rates,
and better civil liberties have higher LR indices. These significant vari-
ables are therefore the ones used in the construction of our set of in-
struments.19 In addition, we find that WTO membership tends to
lower the labor rights index. Column 2 modifies this by including
the one year lag of labor rights. As discussed by Beck and Katz
(1995), this aids in controlling for potential dynamic effects of the ex-
ogenous variables on the dependent variable. As one might expect,
19 Although the estimated coefficient on the spatial lag remained positive and signif-
icant when including the full set weighted averages of control variables as instruments,
in some specifications this results in a failure of the overidentification test. We there-
fore restrict it from the outset. It is worth noting that we also found qualitatively sim-
ilar results in an exactly identified specification using only the weighted average of
other countries' per-capita GDPs as the instrument.
the lagged dependent variable is positive and significant.20 Excepting
the insignificance of the industry share, the results hold.

Column 3 adds the spatial lag of labor rights. With regards to the
controls, this results in less significance, with higher labor force par-
ticipation and more democratic countries having significantly better
rights. Turning to the coefficient of interest, we find a positive and sig-
nificant spatial lag. A rough interpretation of the coefficient on the
spatial lag is that if all other countries lower their labor rights by
one point, the country in question would lower its labor rights by
0.537 point. Alternatively, a standard deviation reduction in the spa-
tial lag (a reduction of 2.1) would then reduce the rights in the coun-
try in question by 1.13, a 4.2% decline at the sample mean. Since the
spatial lag is positive, this can be interpreted as evidence of strategic
complementarity consistent with the model of Section 2.21 Note
that although this is consistent with competition for FDI, it does not
rule out the possibility of other ways in with the labor rights in one
country can depend on those elsewhere. In addition to yardstick com-
petition, this coefficient could be capturing labor rights coordination
rather than competition, that is, a mutual strengthening of labor
rights across borders as might occur via international agreements.
Nevertheless, since on average labor rights, practices, and laws de-
clined over the sample, we interpret our results as suggestive of a
race to the bottom in labor rights for the average country.

This, however, is only a part of the total effect, since there is also
an indirect effect arising from how a change in the spatial lag affects
labor rights for country i which in turn affects those in j, further
20 Using the Levin et al. (2002) test, we reject the null of a unit root at the 1% level for
both labor rights and its two sub-indices.
21 Note that in this interpretation, we are treating the data as a sequence of Nash
equlilibria.



Table 3
Alternate weighting schemes.

Panel A: alternative domestic market weighting schemes

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Mean GDP 1980 GDP Population Per-capita GDP

LR Prac. Laws LR Prac. Laws LR Prac. Laws LR Prac. Laws

Spatial lag 0.400⁎⁎⁎

(0.150)
0.712⁎⁎⁎

(0.185)
0.801⁎⁎

(0.350)
1.388⁎⁎⁎

(0.431)
1.093⁎⁎⁎

(0.240)
−0.332
(0.683)

0.801⁎⁎

(0.350)
0.573⁎⁎⁎

(0.203)
0.288
(0.584)

1.388⁎⁎⁎

(0.431)
1.093⁎⁎⁎

(0.240)
−0.332
(0.683)

Observations 2295 2295 2295 2295 2295 2295 2295 2295 2295 2295 2295 2295
R-squared 0.300 0.236 0.299 0.292 0.244 0.188 0.299 0.245 0.188 0.292 0.244 0.188
Kleibergen-Paap p value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hansen's J prob. value 0.1625 0.1721 0.2536 0.4523 0.1695 0.9579 0.2536 0.1574 0.7596 0.4523 0.1695 0.9579

Panel B: international market weighting schemes

Openness Market potential Distance Simple average

Spatial Lag 0.810⁎⁎⁎

(0.221)
0.469⁎⁎

(0.202)
0.676
(0.483)

1.274⁎⁎⁎

(0.494)
1.587⁎⁎⁎

(0.576)
0.325
(0.535)

1.200⁎⁎⁎

(0.298)
1.908⁎⁎⁎

(0.413)
0.533
(0.460)

0.883⁎⁎⁎

(0.303)
1.006⁎⁎⁎

(0.319)
0.624
(0.598)

Observations 2295 2295 2295 2295 2295 2295 2295 2295 2295 2295 2295 2295
R-squared 0.291 0.236 0.185 0.296 0.230 0.189 0.287 0.197 0.187 0.301 0.245 0.188
Kleibergen-Paap p value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hansen's J prob. value 0.3084 0.0848 0.8496 0.4173 0.3549 0.8319 0.8064 0.1809 0.6765 0.9371 0.9149 0.9974

Notes: All specifications include a full set of control variables and country-specific fixed effects. Full results are available on request. Robust standard errors are in parentheses.
R-squared is for betweenness.
⁎⁎⁎ pb0.01.
⁎⁎ pb0.05.
⁎ pb0.1.
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impacting i. This also applies to changes in the exogenous variables.
Rewriting Eq. (5) in its matrix form,

Yt ¼ Aþ ρWtYt þ β1Yt−1 þ βXt−5 þ εt ð7Þ

where A is a vector of country specific intercepts and W is the
weighting matrix with ωj,i,t in the i,jth element and zeros elsewhere
(i.e. so that the country rights for country i in year t do not predict it-
self and that values for years other than t are given zero weights in
predicting the labor rights in t), define M= I−ρW. Then Eq. (7) can
be rewritten as:

Yt ¼ M−1AþM−1β1Yt−1 þM−1βXt−5 þ εt ð8Þ

implying that the effect of an exogenous variable is (I−ρW)−1β.22

This too, however, is only a portion of the impact since it only cap-
tures the static effect. In addition, there is a dynamic effect since the
change in year t has both direct and indirect implications for future
years through the lagged dependent variable. Since the weights
vary by year, the total impact would depend on all of these issues as
well as the time path of the weights. As there is no obvious choice
to make regarding the future path of the weights (since to calculate
the long-run effects would require us to make out of sample forecasts
on the weights), we are unable to calculate the total effects.23 Finally,
with respect to our instruments, we test for underidentification
(weak instruments) using the Kleibergen and Paap (2006) test and
overidentification (endogenous instruments) using Hansen's J-test
(Hansen, 1982). As the probability values indicate, we are able to re-
ject the null hypothesis of underidentification at the 1% level and un-
able the null-hypothesis of exogeneity at the conventional level of
significance.

In columns 4 and 5, we repeat the specification of column 3 but
use the two sub-indices of labor rights: labor practices (column 4)
22 Note the importance of having ρb1 for the calculation of this effect.
23 When we use time-invariant weights in the estimates of Table 3, it is possible to
calculate the long run total effect from a change in and exogenous variable Xk. As de-
rived in Elhorst (forthcoming) in our model this is [(1−β1)I−ρW]−1βkI where βk is
the coefficient on Xk. Using the results from the simple average weights, where
β1=.374 and ρ=.883, this implies that the long run impact of an increase in year t
would be roughly 60% of the contemporaneous effect.
and labor laws (column 5). For the control variables, the results are
comparable, although the practices specification has slightly more
significance. Turning to the spatial lag, for labor practices, we find re-
sults comparable to those for the combined index where the magni-
tude is such that a standard deviation decline in all other nations'
practices leads to a decline in those of the country in question of
1.01 or 4.47% relative to the sample mean. For laws, the effect is insig-
nificant. This pattern might arise if nations find it more difficult to
compete for FDI in laws (since doing so may draw international crit-
icism) than in how they choose to apply the laws they have in place.

In Table 3, we turn to our alternative weighting schemes. Panel A
presents the spatial lag estimates when using the domestic market
weighting schemes, Panel B does so for the international market
weighting schemes.24 Looking first at Panel A, both mean GDP and
initial GDP weights give results similar to the baseline, i.e. nations in-
teract through practices but not laws, although the significance of the
combined index is lower for the initial GDP scheme (column 4). The
same story emerges when using population weights. Turning to the
per-capita GDP weights, we see a similar pattern, however, there
the point estimate is greater than one (although not significantly
so). This is yet another reason to prefer the GDP weighting scheme
over the per-capita GDP one since the game theoretic interpretation
of a coefficient greater than one would be that of an unstable Nash
equilibrium. Thus, our results are robust to the use of alternative mea-
sures of the domestic market size.

Turning to Panel B, when using openness, we find results compa-
rable to those for the GDP weights (although the practices results in
column 2 fail the overidentification test).25 When using market po-
tential in columns 4–6, we again find evidence consistent with com-
petition through practices but not laws. However, similar to the
per-capita GDP weights, the point estimates are greater than one.
The same holds when using distance weights in columns 7–9. Finally,
when using the simple average weights in columns 10–12, we find
the same pattern although the point estimate for the practices regres-
sion (column 11) is just over unity.
24 The full sets of estimates are available on request.
25 When exactly identifying the equation using the weighted average of per capita
GDP, comparable results were found.



Table 4
Time dummies.

(1) (2) (3) (4) (5) (6)

Year dummies 3-Year period dummies

LR Practices Laws LR Practices Laws

Spatial lag −4.34
(3.13)

−1.41
(1.63)

−6.65
(6.71)

0.628⁎⁎⁎

(0.224)
0.905⁎⁎⁎

(0.230)
−0.15
(0.28)

Observations 2295 2295 2295 2295 2295 2295
R-squared 0.328 0.265 0.219 0.303 0.248 0.188
Kleibergen-Paap Prob.
Value

0.5079 0.2906 0.7403 0.0000 0.0000 0.0000

Hansen's J Prob. Value 0.1199 0.0178 0.1556 0.7956 0.1365 0.7238

Notes: All specifications include a full set of control variables and country-specific fixed
effects. Full results are available on request. Robust standard errors are in parentheses.
R-squared is for betweenness.
⁎⁎⁎ pb0.01.
⁎⁎ pb0.05.
⁎ pb0.1.
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Taken as a whole, we find a consistent picture that is suggestive of
strategic complementarity in practices but not laws. While this in and
of itself does not indicate competition for FDI, if yardstick competition
were the driving force one might expect significant spatial lags for the
distance weights but not necessarily elsewhere. Thus, although one
cannot rule out other interpretations, the results are consistent with
the type of competition discussed in Section 2. In what follows, we
proceed using the GDP weights, however, the results were compara-
ble for the alternative weights. These results are all available on
request.

4.2. Time

One concern with the baseline results is that, as the spatial lags are
declining for all countries over time, it is capturing the impact of some
common movement that is not adequately captured by the trend
Table 5
OECD and non-OECD.

(1) (2)

OECD

LR Practices

Panel A: no cross group effects
Spatial lag (own group) 0.694⁎⁎⁎

(0.205)
0.175
(0.333)

Observations 459 459
R-squared 0.309 0.276
Kleibergen-Paap prob. value 0.0000 0.0000
Hansen's J prob. value 0.1260 0.6099

Panel B: with cross group effects
OECD spatial lag 0.677⁎⁎⁎

(0.190)
0.113
(0.246)

Non-OECD spatial lag 0.564⁎⁎

(0.270)
0.451⁎⁎⁎

(0.157)
Observations 459 459
R-squared 0.265 0.290
Kleibergen-Paap prob. value 0.0000 0.0000
Hansen's J prob. value 0.5639 0.6567

Notes: All specifications include a full set of control variables and country-specific fixed ef
R-squared is for betweenness.
⁎⁎⁎ pb0.01.
⁎⁎ pb0.05.
⁎ pb0.1.
term. The standard method for dealing with this is to include
year-specific effects and rely solely on the within-year variation
across countries. In the current context, there are three difficulties
with doing so. First, from a game theoretic perspective, one would ex-
pect that when countries are very similar, their Nash labor standards
may be similar. When estimating such a relationship with year
dummies, however, this will drive down the significance on the spa-
tial lag because it varies little across countries within a year. As a re-
sult, even if competition is driving the data generation process, the
estimation can obscure that fact. Second, with a large number of
countries, the variation in the spatial lag within a year can be small.
This is most easily understood when using equal weights since,
when moving from the highest labor rights country to the lowest
(a change of 37), the spatial lag only changes by 37/135, or 0.27.
Since this is a variation of roughly 1% around the sample mean,
using only this within-year variation will reduce significance. Third,
the construction of the spatial lag tends to suggest a negative rela-
tionship between the dependent variable and the spatial lag. Again
using equal weights for simplicity, consider two countries: i with a
high labor rights index and j with a low index. By construction, the
spatial lag for i will be less than that of j because the only difference
in their lags is that i's includes j's index in the summation whereas
j's includes i's (with the difference between the two being the differ-
ence in their index numbers multiplied by the common weight). As a
result, countries with strong policies will tend to have small spatial
lags whereas countries with weak policies will tend to have large spa-
tial lags. When using year dummies and only using variation relative
to the yearly average, this creates a downward pressure on the esti-
mated coefficient since high index countries will have below average
spatial lags within a given year (see Klemm and van Parys (2012) for
more discussion).

With these issues in mind, Table 4 includes year dummies in col-
umns 1–3. As anticipated, the inclusion of these effects results in in-
significant spatial lags with negative point estimates. Alternatively,
as a half-way point between only a trend and year-specific effects,
columns 4–6 use both a trend term and a set of three-year period
dummies. By relying on variation within these three year bands rath-
er than within a single year, we find significantly positive spatial lags
(3) (4) (5) (6)

Non-OECD

Laws LR Practices Laws

1.158⁎⁎⁎

(0.275)
0.513⁎⁎⁎

(0.197)
0.429⁎⁎⁎

(0.115)
−0.480
(0.518)

459 1836 1836 1836
0.125 0.307 0.254 0.197
0.0000 0.0000 0.0000 0.0000
0.5577 0.3402 0.2604 0.2190

0.770⁎⁎⁎

(0.208)
0.114
(0.161)

0.422⁎⁎

(0.184)
−0.505⁎⁎

(0.212)
−0.371
(0.309)

0.663⁎⁎⁎

(0.214)
0.339⁎⁎⁎

(0.105)
0.035
(0.268)

459 1836 1836 1836
0.167 0.301 0.254 0.195
0.0000 0.0000 0.0000 0.0000
0.4571 0.2920 0.1502 0.2015

fects. Full results are available on request. Robust standard errors are in parentheses.



Table 6
Above and below the median.

(1) (2) (3) (4) (5) (6)

Including OECD Not including OECD

LR Practices Laws LR Practices Laws

Panel A: above the median, no cross group effects
Spatial lag (own group) 0.235⁎

(0.127)
0.351⁎⁎⁎

(0.127)
−0.044
(0.194)

0.352⁎⁎⁎

(0.081)
0.351⁎⁎⁎

(0.119)
0.244⁎⁎⁎

(0.090)
Observations 1139 1139 1139 901 901 901
R-squared 0.252 0.194 0.171 0.318 0.252 0.207
Kleibergen-Paap prob. value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hansen's J prob. value 0.0002 0.0268 0.0047 0.9509 0.4687 0.1279

Panel B: below the median, no cross group effects
Spatial lag (own group) 0.604⁎⁎

(0.258)
0.324
(0.216)

0.766⁎⁎⁎

(0.282)
1.122⁎⁎⁎

(0.318)
0.397⁎

(0.241)
0.910⁎⁎

(0.440)
Observations 1156 1156 1156 935 935 935
R-squared 0.327 0.273 0.188 0.275 0.253 0.163
Kleibergen-Paap prob. value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hansen's J prob. value 0.3578 0.5106 0.9544 0.6328 0.1082 0.3159

Panel C: above the median, with cross group effects
Above median spatial lag −0.187

(0.134)
0.163
(0.106)

−0.123
(0.143)

0.328⁎⁎⁎

(0.075)
0.261⁎⁎

(0.111)
0.176⁎⁎

(0.089)
Below median spatial lag 0.381⁎⁎⁎

(0.127)
0.187⁎

(0.101)
−0.189⁎⁎

(0.079)
−0.037
(0.132)

−0.085
(0.178)

−0.339⁎⁎⁎

(0.129)
Observations 1139 1139 1139 901 901 901
R-squared 0.255 0.202 0.174 0.319 0.258 0.206
Kleibergen-Paap prob. value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hansen's J prob. value 0.0016 0.0579 0.0004 0.5292 0.1172 0.1619

Panel D: below the median, with cross group effects
Above median spatial lag 0.263

(0.217)
0.185
(0.147)

0.568⁎

(0.310)
−0.063
(0.113)

−0.159
(0.147)

−0.206
(0.161)

Below median spatial lag 0.498⁎⁎

(0.246)
0.384⁎⁎⁎

(0.142)
0.268
(0.187)

0.745⁎⁎⁎

(0.224)
0.530⁎⁎

(0.238)
0.154
(0.235)

Observations 1156 1156 1156 935 935 935
R-squared 0.326 0.275 0.195 0.296 0.246 0.196
Kleibergen-Paap prob. value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Hansen's J prob. value 0.6945 0.5207 0.3598 0.1006 0.1120 0.1380

Notes: All specifications include a full set of control variables and country-specific fixed effects. Full results available are on request. Robust standard errors are in parentheses.
R-squared is for betweenness.
⁎⁎⁎ pb0.01.
⁎⁎ pb0.05.
⁎ pb0.1.
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for both the combined index and practices. Thus, to a point, our re-
sults are robust to the use of period-specific effects.

4.3. OECD versus non-OECD

As discussed in Section 3, there are noticeable differences between
OECD and non-OECD countries, with the first group having higher,
more stable standards. In this section, we investigate whether the
above results hold for both sub-groups. We do so by separating the
data by OECD membership and calculating two spatial lags, one for
OECD countries and one for non-OECD countries. Note that we also
recalculate our instruments in this way.

In Table 5, panel A, we report estimates assuming no cross-group in-
teractions. There, columns 1–3 repeat the baseline specification using
only OECD countries. Note that this imposes a zero coefficient on the
non-OECD spatial lag, in essence assuming that OECD members do not
respond to non-members. Using the combined index, we find results
comparable to the full sample. This mirrors the results of Olney
(2010). Unlike the full sample results, however, columns 2 and 3 sug-
gest that this is the result of strategic complementarity in laws, not
practices. Turning to the non-OECD countries in columns 4–6, the pre-
dicted coefficients mirror those in the full sample (which is perhaps
not surprising as they comprise 80% of the sample).
Table 5, panel B relaxes the restriction on the cross-group spatial
lags. Thus, in columns 1–3, the first coefficient is the estimated response
of an OECD member to another member whereas the second is the es-
timated response of an OECD member to a non-member. Likewise, the
first two coefficients of columns 4–6 show the estimated response of a
non-OECD country to an OECD member and to a non-member respec-
tively. The estimated coefficients for within group competition are sim-
ilar to Panel A, i.e. competition between OECDmembers occurs through
laws whereas that between non-members takes place via practices.
Turning to the cross-group competition, the estimates suggest that
cross-group competition occurs in practices.

4.4. Above and below the median competition

In Table 6, we explore further by separating our countries into two
categories: those for which their mean labor rights index over the
sample period was above the median and those for which their
mean was below the median. We do this to investigate whether it is
the case that the extent of competition differs between countries
with relatively weak standards and those with relatively strong stan-
dards. One aspect of doing this is that, as most OECD countries are
above the mean and the nature of competition seems to differ some-
what between OECD and non-OECD countries, including them in
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ways mirrors the results in Table 5. Therefore we include the OECD
countries in this exercise in columns 1–3 an exclude them in 4–6
(where everything, including the cut-off between strong and weak
standards, was recalculated). The full listing of which countries
were in which grouping is found in Appendix A. Comparable to the
OECD/non-OECD comparison, we recalculate all spatial lags and in-
struments for each subsample. Further, in panels A and B, we assume
no cross-group effects but relax this in panels C and D.

Looking first at the above median countries without cross-group
effects (panel A), when including OECD countries, the spatial lag coef-
ficients are similar to what are found for the full sample, i.e. strategic
complementarity in practices but not laws. It should be noted, how-
ever, that the regressions fail the overidentification test, another rea-
son for the specification in columns 4–6 where the OECD countries
are excluded and this is not an issue. Looking at those results, we
find a significantly positive spatial lag for all three measures of labor
standards. This suggests that policy interactions may be more intense
for the non-OECD countries with strong standards. Turning to the
below median countries without cross-group effects (panel B), we
find positive spatial lags for LR and laws regardless of whether or
not OECD countries are included. When OECD countries are excluded,
much like the above median sample, we find evidence consistent
with competition across all three measures of labor standards.

In panels C and D, we relax the assumption of no cross-group ef-
fects. Panel C considers the above median countries. When including
OECD nations, we again fail the overidentification test. When exclud-
ing them, this does not happen and we therefore focus on these re-
sults. As can be seen, the estimates suggest that competition occurs
primarily among the above average countries and holds for all three
measures. The only significant cross-group spatial lag is the below
median laws, which, in contrast to the bulk of our results, is negative.
Panel D repeats this exercise for the below median countries. When
including the above median countries, the results are comparable to
the full sample findings— competition occurs primarily through prac-
tices, not laws. Further, competition is primarily within group. This
suggests that these nations may be competing for different types of
investment (for example, skilled labor intensive FDI may primarily
be able to find qualified workers in locations with strong standards).
Finally, note that the point estimates for the within group LR and
practices spatial lags are higher for the below median countries.
This, combined with the lower averages in this group, suggests
more fierce competition in weak standards countries. For example,
if all other above median countries reduce their combined index by
1, another above median country would reduce its index by .328 or,
relative to the mean of 30.7, 1.1%. If all other below median countries
reduce their index by 1, another below median country would reduce
its index by .745 which, relative to the mean of 20.4, is a reduction of
3.7%, more than three times the change of an above median country.
4.5. Additional robustness checks

Although not reported here for space, a battery of additional ro-
bustness checks was carried out. The first set of these broke our
non-OECD sample into five regions: Sub-Saharan Africa, Asia, the
Middle East and Northern Africa, Latin America, and Europe and esti-
mated the impact of the within-region spatial lag. As this imposed
zero weights to countries out of the region, it acts as a half-way
point between our GDP weights and those based on distance. Another
reason for doing so is that as discussed by Mosley and Uno (2007) and
Neumayer and de Soysa (2006) there may be religious and cultural
differences across countries which influence the decision of what
level of labor standards to enforce.26 When doing so, we found a
26 Also, see Cho (2010) for these arguments with respect to womens' labor rights.
significant spatial lag for all regions but Africa when using labor
rights. When using practices, the spatial lag was significant only for
Latin America and Europe. The laws spatial lag was never significant.
Second, we investigated whether the results were driven by certain
countries. For example, we used a set of specifications where we
dropped each country in turn. Alternatively, we omitted the large de-
veloping nations Brazil, India, and China. Another variant left out the
resource rich countries that may have large GDPs but weak standards.
In each case, the qualitative results (including those for the non-
OECD) were comparable to those reported.

Third, as noted above, our panel was balanced by excluding coun-
tries with missing data. Although avoiding the introduction of varia-
tion in the spatial lag and the instruments as nations enter and
leave the sample, it has obvious drawbacks as it in particular excludes
Eastern European countries (for whom data was missing early in the
sample). When including these additional 365 observations, we again
found significantly positive spatial lags for the combined index and
practices. Further, for some weighting schemes (but not GDP), we
found a significant lag for laws. Thus, the results from this larger sam-
ple were comparable to those shown here.

A fourth specification mirrored the above and below median
splits, but separated the developing countries by per-capita income.
As with the results in Table 6, we found competition was primarily
within income groups and was more evident in practices than laws.

Fifth, as an alternative to the panel IV estimator, we used the
Blundell and Bond (1998) SYS-GMM estimator. The qualitative nature
of the results was the same as those presented here, that is, a positive
and significant spatial lag for the combined index and practices. How-
ever, that estimator does not provide underidentification tests and,
when not restricting the structure of the lags used as instruments,
can result in inflated Hansen's overidentification statistics. Thus, we
chose to focus on the IV results.

Sixth, we considered a set of specifications that included the
weighted average of other countries' control variables as control vari-
ables, i.e. a Durbin spatial model:

LRi;t ¼ βi þ ρ∑
j≠i

ωj;i;tLRj;t þ β1LRi;t−1 þ βXi;t−5 þ β2∑
j≠i

ωj;i;tXj;t−5 þ εi;t :

Note that in this case, we were not able to include all of the
weighted sum control variables as that left us with no excluded in-
struments. In any case, when doing so, the weighted average of
others' controls was rarely significant and their inclusion tended to
result in a failure of the overidentification test. Nevertheless, the re-
sults for the spatial lags were largely the same.

Finally, we considered a specification allowing for spatially corre-
lated errors (see Anselin (1988)). This process imposes a spatial cor-
relation structure on the error terms so that, in matrix notation, ε=
(I−λW2)−1μ where the μ s are i.i.d. and W2 is the weighting matrix
describing the correlation across εs. Inserting this into Eq. (6) and re-
writing results in Y=ρW1Y+λW2Y−λρW1W2Y+Xβ1−λW2Xβ2+μ.
When estimating this, overall significance for both the spatial lag
terms and the controls declined markedly, potentially due to the
high degree of correlation among the weighted averages of other na-
tions' labor rights (which, depending on the weighting schemes used,
was generally above .9). However, when significant spatial lags were
found, they were positive. Another difficulty was that due to the
added endogenous variables, we often failed the underidentification
test. Therefore, we do not present these results but make them,
along with the other robustness checks, available on request.

5. Conclusion

The goal of this paper was to provide empirical results exploring
the possibility of a competition in labor standards and in particular,
to include developing countries when doing so. Using the Mosley
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Appendix A (continued)

Variables Mean Std. dev. Minimum Maximum

LR 26.59937 7.930776 0 37
Practices 22.56592 4.439709 0 27.5
Laws 23.03345 5.468313 0 28.5
Per capita GDP (log) 7.385965 1.613713 2.767861 10.53925
GDP (log) 9.643323 2.305208 4.937785 16.10805
GDP growth rate 1.986578 29.42852 −44.19069 973.6082
Openness 57.30676 57.72007 4.961442 986.6469
Industry share in GDP 29.1974 11.90179 2.61335 82.36249
Labor force participation 41.23766 12.96921 11.4666 165.901
Democracy 3.976471 2.041391 1 7
Government ideology .3363834 .4725748 0 1
IMF SAF participation .1555556 .3625125 0 1
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(2011) measure of labor rights as well as its components of labor
practices and labor laws, we utilize a spatial econometrics approach
to estimate the extent of interdependence of labor standards across
countries. We find a robustly positive and significant spatial lag
which is consistent with strategic complements in both practices
and the combined labor rights index. Notably, this pattern is less ev-
ident in labor laws, suggesting that competition is less in the institu-
tion of standards but in their enforcement. Since all three measures
declined over time, we interpret this as competition for FDI as op-
posed to labor rights diffusion or international coordination (such as
through ILO agreements) which would result in an improvement of
laws, possibly even as practices declined as more workers sought to
assert their rights. This does not imply all such competition is the
same. In particular, while competition in practices is most evident
for non-OECD countries, we OECD nations seem to compete in laws.
Further, although countries with strong standards may interact in
both practices and laws, weak standard countries primarily do so in
practices.

On important policy implication of these results is that, as the abil-
ity of a nation to attract FDI via this (or any other measure) is contin-
gent on the other factors that attract investment such as domestic
market size, institutional quality and the like, changes in these may
affect the extent of competition. In particular, the evidence reviewed
by Blonigen (2005) indicates that multinationals are often attracted
by lower trade barriers. As such, if the developed world signs a free
trade agreement with a low labor standard country, thereby increas-
ing its trade openness, our estimates indicate that this would force
others to respond by competing more fiercely in labor standards to
avoid losing investment. This suggests that it may be important to
be mindful of such implications when pursuing international
agreements or other policies that might affect the distribution of
FDI.

Finally, as with any study, ours is limited by the quality of the data.
In particularly, although the Mosley index represents an improve-
ment on other measures of labor rights, it can be measured with
error. Further, one can envision a situation in which the “true” labor
rights policy consists of both the Mosely index of bargaining rights
and another, unobserved measure (such as working conditions). As
this latter would appear in the error term, it can result in both spatial-
ly correlated errors and endogenous control variables (as they may be
correlated with the unobserved component of labor rights and are
thus correlated with the error). Thus, we hope that our results serve
as both a springboard for further analysis of the determinants of
labor rights as well as a call for the development of additional mea-
sures of them.
WTO membership .6618736 .4731749 0 1
LR spatial lag
(GDP weights)

29.57121 2.120149 25.78668 33.70415

Practices spatial lag
(GDP weights)

23.31192 1.382335 20.97974 25.98559

Laws spatial lag 25.25929 .8249321 23.41574 26.81152
Appendix A. Countries under study
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Australia Dominican
Republicd

Liberiaa Sierra Leonea

Austria Ecuadord Libyac Singaporeb

Bahamasd Egyptc Madagascara South Africaa

Bahrainc El Salvadord Malawia Spain
Bangladeshb Equatorial Guineaa Malaysiab Sri Lankab

Barbadosd Ethiopiaa Malia St. Luciad

Belgium Fijid Mauritaniaa Sudana

Belized Finland Mauritiusa Surinamed

Benina France Mexico Swazilanda

Bhutanb Gabona Mongoliab Sweden
Font denotes: Above Median (excluding OECD); OECD; Above Me-
dian (including OECD).

Superscript denotes: a: Africa; b: Asia; c: Middle East; d: Latin
America; and e: Europe.

Appendix B. Descriptive statistics
(GDP weights)
Appendix C. Data sources
Variables Data description Data sources

Labor rights
index

Measures 37 aspects of Labor
rights (both Laws and Practices)
on a scale of 0–74.5 (see section 3)

Mosley and Uno (2007)

Labor rights
practices and laws

Measures 16 aspects of Labor
rights Practices on a scale of
0–27.5 and 21 aspects of Labor
rights Laws on a scale of
0–28.5 (see section 3)

Mosley and Uno (2007)
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Variables Data description Data sources

Per capita GDP and
growth rate

Per capita GDP (logged) in US$
2000 constant prices and rate
of growth of per capita GDP.

Economic Research
Service (ERS),
Washington DC

Openness (Exports+Imports)/GDP UNCTAD (2011)
Industry share
in GDP

Share of industry value-added
in total GDP

UNCTAD (2011)

Labor force
participation rate

Total Labor Force share
in Population

UNCTAD (2011)

Democracy index Average of Civil and Political
Liberties index coded on a scale
of 0 to 7 where highest value
denotes better liberties.

Freedom House (2011)

Government's
ideology

Incumbent government's ideology
coded on a scale of −1 to +1
where −1 is right wing, 0 is
centrists, and +1 is right wing
in power.

DPI (Database of
Political Institutions
dataset developed
by Keefer 2001).

IMF SAP Dummy capturing whether a
country was under IMF's Structural
Adjustment Program or not

Dreher (2006)

WTO membership Dummy capturing whether a
country was a member of the
WTO or not.

World Trade
Organization
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