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Preface

The primary goal of the ILO is to contribute, witember States, to achieve full
and productive employment and decent work foriadluding women and young people,
a goal embedded in the ILO Declaration 2008 $acial Justice for a Fair
Globalizatiort, and which has now been widely adopted by theriaté&onal community.

In order to support member States and the socitigya to reach the goal, the ILO
pursues a Decent Work Agenda which comprises fotarrelated areas: Respect for
fundamental worker’s rights and international labstandards, employment promotion,
social protection and social dialogue. Explanatiarfisthis integrated approach and
related challenges are contained in a number ofdkeyments: in those explaining and
elaborating the concept of decent work the Employment Policy Convention, 1964
(No. 122), and in the Global Employment Agenda.

The Global Employment Agenda was developed by th@ through tripartite
consensus of its Governing Body’s Employment ancigdolicy Committee. Since its
adoption in 2003 it has been further articulated axade more operational and today it
constitutes the basic framework through which tt@ pursues the objective of placing
employment at the centre of economic and sociatipst.

The Employment Sector is fully engaged in the imatation of the Global
Employment Agenda, and is doing so through a laegge of technical support and
capacity building activities, advisory services guudicy research. As part of its research
and publications programme, the Employment Sectomptes knowledge-generation
around key policy issues and topics conforminghe tore elements of the Global
Employment Agenda and the Decent Work Agenda. TdwoBs publications consist of
books, monographs, working papers, employment tejamd policy briefs

The Employment Working Papers series is designedligeeminate the main
findings of research initiatives undertaken by #lagious departments and programmes
of the Sector. The working papers are intendedntm@rage exchange of ideas and to
stimulate debate. The views expressed are the nsjldy of the author(s) and do not
necessarily represent those of the ILO.

José Manuel Salazar-Xirinachs
Executive Director
Employment Sector

! See http://www.ilo.org/public/english/bureau/dgmichload/dg_announce_en.pdf
2 See the successive Reports of the Director-Getwthé International Labour Conferen&ecent
work (1999);Reducing the decent work deficit: A global chalke(®p01); Working out of poverty

(2003).

% sSee http://www.ilo.org/gea. And in particulémplementing the Global Employment Agenda:
Employment strategies in support of decent worksitn” documentILO, 2006.
* See http://www.ilo.org/employment.
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Abstract

Trade unions have always played an important molthé determination of labour
standards. This activity can be argued to increageut and welfare of a country. This
paper presents a theoretical framework represeatwgrld consisting of the North and
the South where labour standards in the North atebg trade unions. There are no
unions in the South implying suboptimal work stamida Global integration of these
countries can imply a reduction in work standardshie North. Moreover, when trade
unions are established in the South, the NortHudneg northern unions, tends to lose
out. Quantitatively, these effects are small androempensated for by gains in the
South. The existing empirical literature tendsupgort our findings.

JEL codes: J51,J81,F 16, F 21

Keywords: occupational health and safety, tradensjiinternational trade, welfare
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Executive Summary
Background

There is a widespread public perception in indakpéd countries that
globalization can lead to a deterioration of labeonditions. The claim is that rich
countries that open their borders to trade with BBd to poor countries are forced to
reduce their labour standards in order to keep itlp the increased competition. This
would lead to what has been called a "race to thiim" in labour standards. The role of
unions in this context has received significaneértibn in the public debate. By using
their information advantage and group leveragegnsicontribute to the strengthening of
labour standards with positive spill-overs on indibal welfare and economic benefits.
Unions support for stronger labour standards, hewes also considered undesirable by
some if it is expected to contribute to a lossahpetitiveness.

How do trade and FDI flows and union activities interact?

International trade and foreign direct investméidlj can be expected to be among
the determinants of employment and labour conditiboth for industrialized countries
and for developing countries. Trade unions andrthargaining behaviour also affect
employment and labour conditions. How do theserdetants interact and what is the
role of trade unions in a global world? In this eapve analyse this interaction by
focusing on three questions. First, if unions supthee strengthening of labour standards
and are only active in industrialized countrieswhipes this affect international capital
flows between industrialized and developing coestrdnce markets are open for trade
and capital flows? Second, what are the repercussibrelevant trade and capital flows
on labour standards in the industrialized world®d,hwhat will happen if unions also
become active in the developing world and act towahe strengthening of labour
standards in their countries?

We will analyze these questions under the assumpiiat industrialized countries
have higher capital endowments than developing tci@snbefore markets are opened.
We will further assume that unions have an inforamiadvantage when it comes to
evaluating the effect of higher labour standardsvorkers’ health and productivity. On
this basis a theoretical framework is developethis paper that allows for the analysis
of the three questions stipulated above. The misdilen calibrated in order to provide
guantitative estimates for the size of the reledigcts.

Capital flows when unions set high labour standards in industrialized countries

The model predicts that labour standards will ghér in industrialized countries
than in developing countries before they open timgirkets and if unions are only active
in the rich world and the capital stock is higheiindustrialized countries. Once policy
decisions allow for trade and FDI flows, capitall\vifow to the developing world where
rents are higher.

Xi



The repercussions of capital outflows on labour standards in industrialized countries

The model presented in this paper predicts thabualstandards will fall in
industrialized countries as a consequence of thgatautflows triggered by trade and
FDI liberalization. This is the case because thgtaboutflow will lead to a reduction in
workers wage income. Trade unions react to thiseolcing their demands on labour
standards.

In order to evaluate the magnitude of this effelse model is calibrated using
information on occupational health and safety (OHS#andards. In particular,
information on accident rates is used to measur& &dndards. This is an output based
measure and thus a measure reflecting the effelstboiur standards on both workers
health and firms productivity. Our estimates prediat the negative effects on labour
standards in industrialized countries are smalérEwm the extreme case of a reduction of
the capital stock by 20 per cent, the absencedaeo accidents would increase from 2
per cent to 2.15 per cent only.

The repercussions of higher labour standards in the developing world on labour
standards in industrialized countries

If, in the situation described above, unions becawetese in the developing world,
this will according to our model have the effectiediding to further capital flows from
industrialized economies to developing economidss 1S the case because the newly
established unions will demand higher labour stedslaEmployers regard those
standards as a cost in our model. But in our mivdellso the case that higher standards
increase workers health and thus their productiity a consequence, capital flows to
the developing world increase even further becadsecreased productivity in those
countries. This effect will add to the pressurelamour standards in the industrialized
world.

Our estimates predict that an increase of OHS atasdin "the South" to levels
prevailing in "the North" will lead to an additidr&7 per cent increase in capital inflows
to "the South". This induces lower OHS standardsndustrialized countries, but the
effects are minor, i.e. the capital stock and ckang workers’ health result in a GDP
increase of over 6 per cent in developing countVgsrld GDP increases by 0.6 per
cent, but this happens at the expense of a GDRawsxin the industrialized world in the
order of 0.3 per cent.

A race to the middle?

Based on the findings in this paper, the world oclearly benefit from open
markets and the presence of trade unions. Thimigéskioth for countries "in the North"
and countries "in the South". In fact, a countryfmwnany workplaces at which sickness
and downtimes are comparative rarities is an dieadocation for new investments.
Many workers and high productivity of workers inases productivity and thereby factor
rewards for capital owners. The empirical analysesented in this paper demonstrates
the liberalization of trade and capital flows comdd with increased activities of unions
leads to a significant increase of capital flowt® ideveloping countries and to a decrease
in the absentee rates in the same countries. Tibined effect is a significant increase
in productivity with resulting positive effects @DP. In the simple model presented in
this paper, industrialized countries lose from o@=s and increased union activity in
developing countries. They lose in terms of GDP emterms of workers health. The
latter effect is, however, minor. As a consequetice, model in this paper predicts a
"race to the middle" with higher labour standardsdeveloping countries and lower
standards in the rich world. The new "middle" vitiwever tend to be rather close to the
standards observed in industrialized countriesreefte opening up of markets.
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1.

Introduction

There is a widespread public perception in indakted countries that
globalization can lead to a deterioration of labgonditions. The claim is that rich
countries that open their borders to trade with BBd to poor countries are forced to
reduce their labour standards in order to keep iilp the increased competition. This
would lead to what has been called a "race to tiioim" in labour standards.

Empirically, we know little about the effect of tka or FDI on labour standards in
the North (see section 5 below for a detailed disimmn). We do know, however, that
there are considerable international differencesccupational health and safety (OHS)
standards. In industrialized countries, employees protected against excessive
exposure to chemicals and there are exposure limitsadiation protecting medical
personnel and computer users sitting in front &ceeen or using wi-fi. Construction
workers have to wear helmets and are protectechsighilling by safety belts. More
generally speaking, there are many regulationddoceptargeted at guaranteeing safety at
workplaces. But what about developing countries®df are willing to concede a link
between OHS standards and accident rates, thedtiffe is substantial. While in OECD
countries the annual number of work-related fataligents per 100.000 employees is
estimated to lie around 4, occupational accidetatsrase up to 10 for India or China or
even above 20 for other Asian countries or Sub-Bah&frica (Hamaldinen et al.,
2006). When countries compete with each other mternational investments, do these
differences constitute "unfair competition"? Caalgllization potentially degrade labour
conditions in the rich countries?

Given the scarcity of empirical knowledge, this @apmlevelops a theoretical
framework which identifies conditions under whidpital outflows in the form of FDI
reduces labour standards in the North. Based arfrdninework, we provide estimates of
how important the effects of globalization are oH®from a quantitative perspective.
We build on the analysis of Donado and Walde (2049 study how the presence of
unions in a closed economy affects OHS standartieir Tcentral argument is the
informational advantage of a union compared toviddial workers. Given that unions
have many members, they can collect more informatian individuals and thereby are
able to set OHS standards at a level which is Bagberior (given realistic parameter
assumptions) to levels under laissez-faire or wheh by a government. Narrative
evidence from the history of OHS standards supytbitsview.

In the present paper, we carry the analysis forvaat consider the welfare impact
of unions in a globalizing world. We ask three dims: Given endogenous OHS
standards in the North set by unions, how doeséfiect international capital flows?
Next, what are the repercussions of these capidaisfon northern standards? Finally,
what are the effects of rising OHS standards irSiheth?

Our framework is a two-country world with a capitedh North and a capital-poor
South. In addition to having more capital, the Rdras trade unions that set high OHS
standards. In the South, there are initially noonsiand OHS standards are therefore
low. We allow for free trade in the final homogesagpod and capital and analyze the
welfare impact on OHS standards. Capital flows fidorth to South until its marginal
productivity is equal in both regions. As in traalital factor movement models, we find
that the impact of globalization due to a bettguiteh allocation is welfare increasing for
both regions. However, since the capital stockha North is reduced, we also find that
workers’ wage income decreases, and trade uni@t by reducing their demands on
high OHS standards. This has a negative effectafare in the North. This effect goes
beyond the traditional distributional effect caubgdactor movements.



We then consider the impact of globalization whexé unions are introduced in
the South. We show that higher OHS standards sebbthern unions have a positive
welfare impact, as in the autarky case, but it atgplies an increase in the marginal
productivity of capital in the South. This leadseten more capital flowing from North
to South. The impact of globalization due to bettpital allocation is also
unambiguously positive in both regions. In the Nptiowever, unions set even lower
OHS standards, further reducing northern welfarghké South, the higher capital stock
implies that unions increase southern OHS standardgnifying the positive impact of
globalization on southern welfare.

We then ask how strong the two central predictiohour model are from a
guantitative perspective. These predictions ajeFQl inflows into the South increase
when labour standards improve the health of workers (ii) Capital outflows from the
North lead to a reduction of work standards in Narth. Concerning (i), we find
guantities which are far from negligible: If thefetg levels in the South were at the same
level as in the North, GDP in the South would k& p&r cent higher. With respect to (ii),
we find that labour standards in the North do ¥dilen capital flows into the South. But
this effect is small - both when we allow for a ‘avhf globalization had not taken
place"-scenario and when we increase safety inSieth. When the South increases
safety standards, the negative welfare impact enNbrth caused by a reduction in the
northern labour standards is overcompensated fahdéypositive welfare impact in the
South caused by better working conditions. Ovenmathyld welfare increases due to
globalization. Again, with an increase of southesiety levels in line with northern
ones, northern GDP falls by .3 per cent while w@P as a whole would rise by .6 per
cent.

Our paper is related to various strands of theditee. First, there is a policy-
oriented discussion on labour standards and thectefff globalization Srinivasan
(1996, 1998) shows that endogenous labour standailisiaturally differ between
countries with different levels of development -vas find in our analysis - and that
diversity in labour standards is not an argumeriires) free trade. He also states that
labour standards might not be provided efficientlythe presence of some market
failures. Brown, Deardorff and Stern (1996, 1998)vizle a broad overview and argue
inter alia that in the case of market failures, imium safety standards do not
automatically restore Pareto optimality. For aminational trade setup, universal labour
standards will not internalize country-specific fii@encies. We will extend their
arguments and focus more strongly on the issuenafficiencies and internalization.
Elliot and Freeman (2003) are more favourable ttuing labour standards into WTO
trading rules. In his discussion, Maskus (2004kgegrthat "individual enterprise owners
can gain from weak labour rights [...] even if gsmnomy is generally harmed". This is
exactly our starting point and the fundamental agsion we build into our model

A paper which deserves special mention is by Dintgmand Zhao (2007) on child
labour and trade. Their framework is a small opeanemy with a modern and an
agrarian sector. Children are employed only indagearian sector. In their model-based
analysis, they conclude that trade policies or at increase the modern-sector output
reduce the incidence of child labéur

® This literature in turn partially builds on morécmo-oriented analyses of risk and regulation ofaliHabour
standards are an example. An early survey of relsear labour standards is by Dickens (1984). Arekant
recent introduction and overview is by Viscusi (2ZR0~or further related literature, see section 5.

® Much more has been written in this relatively &tmit also very policy oriented literature. Sed.58€.2

’ For a theoretical analysis of South-South competifpotentially) leading to lower standards in gemse of
"race to the bottom - from the bottom", see Chalileanbur (2006).
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Second, our paper is related to the "pro-uniorrditee”. Various authors have
stressed that collective action by workers - in then of unions or other - can be
beneficial to an economy. For examples, see Vigdies9, ch. 11), Malcomson (1983),
Freeman and Medoff's (1984), Booth and Chatterpog), Agell (1999, p. F144),
Brugiavini et al. (2001, ch. 11.2.1), Acemoglu ét @001) and Boeri and Burda (2009).
This literature is presented in more detail in ¢benpanion paper by Donado and Walde
(2011).

There is also a larger literature which analysesrtie of unions in an international
trade setup focusing mainly on wage and welfarecest Examples include Mezzetti and
Dinopoulos (1991), Brander and Spencer (1988), d&ayl999), Zhao (1995, 1998), and
Skaksen and Sgrensen (2001). None of these paers OHS issues into account.
Three recent papers are noteworthy as they alssidamstatic setups with unions and
free international capital flows. Aloi et al. (2008how that workers in the unionized
country oppose international integration and tHatreé are aggregate losses from
integration. Boulhol (2009) shows how capital maiikéegration reduces labour market
rigidities and thereby increases employment. Owyeckannel is the increased bargaining
position of capital owners caused by the improven@rthe outside option resulting
from capital market integration. This mechanisrgiigilar to Eckel and Egger’s (2009)
view where FDI increases firm’'s bargaining powedomestic wage negotiations with
unions. We differ from these approaches by presgraisetup where "unions are good"
in the first place. If unions distort the econorheir impact should be reduced. If they
correct a distortion as in our view, their impauwbsld be welcome.

Finally, there is a huge empirical literature obdar standards and globalization
(very broadly speaking). As the detailed discusaiosection 5 will show, some of these
analyses indirectly support our view, especiallgdiction (i) from above, and none
contradicts it. Unfortunately, at the moment théseno study (to the best of our
knowledge) which explicitly analyses our quantitatprediction (ii) on health effects in
the North.



2.

2.1.

The two-country model

Basic structure

We employ a two-country world model consisting loé tapital-rich North and the
South. Both countries produce a homogenous aggregatdY’ wherei denotes either
North or South. A typical firm produces the quantit by employing capitak‘and
labour I, the latter of which is measured in working houidl. firms use the same
technology with TFRI(s?),

yi=A(sH)f (kL 1), (1)

where capital and labour inputs have the usuallassical effects on output. We assume
that all firms can hire from a spot market. Them @o hiring or firing costs and it does
not take any time to find a worker. Factors arel plaeir value marginal product.

The central focus of this paper is occupationalthesnd safety (OHS) in a global
world. This aspect is reflected in the productioocess via the TFP componetfts’). A
job is safe(r) if a worker is (more) certain touret home in good health after 8 (or more)
hours of work. We capture safer jobs by a highes 0.

Safe workplaces are clearly in the interest ofvibeker, and in many cases, OHS is
also a central concern for employers. More oftemwdver, there is a fundamental
conflict of interest since OHS measures are cobtly.modelling purposes, we go to the
extreme and exclude firms from any benefits rasglfrom higher safety. We capture
safety costs by letting OHS measures reduce AP 0, where throughout the paper
subscripts denote partial derivatives. Given thet sparket assumption, a sick worker
would simply be replaced by a new healthy worker.

Utility of workers increases in consumptiad and healthz(s") but with a
decreasing slope. We assume that better safetyunesasimprove healthz: > 0. The
utility function is given by

ut = u(ci,z(si)). (2)

On the aggregate level, consumption equals outpet Y and labour demantf
equals labour supply,

L= Z(Si) N, (3)

whereN! denote potential employment (also measured inshaond assumed to be fixed)
multiplied by the share(si) of time workers are healthy and can actually wdfkre
safety, implying more health, implies higher labeupply in each country.

We finally turn to trade unions. Trade unions carrate at the country, sectorial or
firm level. They played a very important historigale in setting OHS standards. We



assume here that unions operate at the firm lewdy. dDue to the spot market
assumption, there is no attachment of workers é¢cfitm. Hence, membership of firm-
level unions is just as volatile as employmenthat firm. As a consequence, the union
only cares about the overall well- being of thavorkers in this particular firm. Given
historical examples of union behaviour in what meer OECD countries and preferences
of households in (2), unions not only care abobola incomew'l’, but they also care
about a worker’s health(s'). The union’s utility function increases in bottgaments
and reads

vl = v(wili,z(si)). (4)

Labour income of union members depends on the marigew’ and on labour
demand’ as chosen by the firm. Depending on the importatzehed to each of these
two objectives, the union might be called incomierated or health-oriented.

Our model assumes that workers are entirely igniabout the health implications
of jobs: job choice is based purely on the wageal gmi the employer. We see this
complete ignorance as a short-cut to a more eltdabtaarning setup. The justification
for this assumption is simple: When new technol®diecome available, workers and
often society as a whole do not know enough abaténtial side effects. Health
implications may only become apparent over the f@nm and workers might simply
not have the time to learn about these implicatibmsontrast, trade unions consisting of
a large number of workers have access to many \aig@ns about jobs, can collect this
information and can therefore learn more easilycajoture this idea in the simplest way,
we assume that unions have perfect information tatfai health implications of jobs.
They are therefore in a position to set the opti@ids levef

2.2.  Occupational health and safety

Nowadays, health and safety standards in OECD desnare by and large
regulated by government agencies. Historically kipgga however, worker movements
or trade unions played a very important role. Tigisstill the case for developing
countries today where governmental institutionsrereas strong as in OECD countries.
There is also evidence that unions in developedtci@s still play an important role
when it comes to the implementation of statutorySOstandards. Weil (1991, 1992)
shows that OHS standards are better enforced iprésence of unionized workers. In
the case of new technologies or new evidence dftheaplications, physical working
conditions are one important issue which trade nsiand management still negotiate
over today (Millward et al., 1992, pp. 249-254). o the historical and current
importance of unions for OHS in OECD countriesthie following we will talk about
OHS setting as an activity which maximizes theitytiflunction (4) of the union. One
could also think of (4) as the objective functidracovernment agency which took over
unions’ role of taking care of OHS settihg.

8 For a full elaboration of this view, see Donadd &vialde (2011).

° The analogy would not work entirely if governmagencies take an economy-wide approach to OHS in
contrast to our firm-level unions. If the governrmeagency is structured according to industriesadetg
standards are very industry-specific, however, theranalogy would work. It would clearly be ofargst to
look at OHS setting also from a political-econonoyp of view.
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We now ask what the OHS standard in the North wbeldf standards are set by (i)
a firm-level union/government agency and, as refeepoints, (ii) by a central planner
focusing on output and (iii) by a central plannecusing on welfare. For later purposes,
we (iv) also calculate the interest-rate maximisigS level. The respective objective
functions and the optimality conditions are summediin tab. 1. For a derivation of
optimality conditions, see app. B.

Table 1. Optimal occupational health and safety levels in the North
agent obj ective function

consumption plannes‘ C(s) =Y(A(s),K — A(s),z(s)N) + r*(s)A(s) (a)
welfare planners? U(s) = U(C(s), z(s)) (b) ()

firm-level union:s? v(s) = v(wl(s), z(s)) (c)

capital ownerss® r[K — A(s)] + r*(s)A(s) (d)

optimality condition
A A

[GYA teraT| €as = [EYL t &Ly | Eos (a)
U rA TA (6)

€yc [GYA + €a 7] €as = [EUCGYL + €y, + [€ycerL + €uyl v | €z (b)

Evwi€1a€as = Epz€zs (c)

€ra€as = ErL€zs (d)

For readability, all elasticities throughout thigper are defined as positive
guantities. Only the OHS elasticity of TFP requiaesines sign in its definition,

0A's dox
€as = — 5=, and e, = 5% for all xy # As. (7)

North-South capital flows are denoted &y and the equilibrium interest rate is denoted
by 711,

The optimality condition (6¢) of firm-level uniorgiven the objective (5¢) implies
that firm-level unions look at the wage only ankketéhe aggregate capital stock as given.
The central planner in a two-country world does &esv take into account that more or
less OHS standards imply more or less capital.daiition to this, income is no longer
given by domestic production but by domestic preidmcplus foreign capital income -
which is consumptiorC(s) in (5a). The welfare planner has structurally sane
objective function (5b) as in the closed economiyireds to take international capital
flows into account. The objective function of capibwners in (5d) adds domestic
capital income to foreign capital income.

12 Maybe one should not talk about flows in a statarlel. Strictly speaking) is the stock of capital installed
in the South but owned by the North.

' When we want to stress that a variable or pararbefengs to the South, we denote it by an astétiskEor
the North, we use nothing, as in tab. 1, whichreefe the North only. In this sense, in section Rstands for
either nothing or this asterisk.



The left-hand sides (LHS) of the optimality conalits in (6) show the costs and the
right- hand sides (RHS) the benefits of an increagsbe safety level from each agent’s
perspective. In all three conditions the costsinatg from a reduction of TFP caused by
an increase in the safety level, but the variabféscted are different. In fact, a lower
TFP implies in condition (6a) a lower consumptidridue to a reduction in both and
), in condition (6b) a lower welfar&d (due to a reduction in consumption), and in
condition (6c¢) a lower union’s utility (due to a reduction in the firms’ labour demand
l). For example, the LHS of condition (6b) has aigtitforward interpretation: A one-
per cent increase in the safety level reduces & 8nd thereby output by ,€45 per
cent and the world interest rate by,e,s per cent. Multiplying these terms with the
consumption elasticity of welfarey;, yields the percentage reduction in welfare due to
lower consumption. The second term is weighted ®&jAY implying that the negative
impact on consumption via a reduction in capitabme is greater, the more important
capital income*A is relative to outpuy.

The benefits on the RHS of all three conditiongiodte from an improvement in
the health level z of the labour force. A highegrllie level implies in condition (a) a
higher consumptior€ (due to an increase in bothand#), in condition (6b) a higher
welfare U (due to an increase in consumption), and in cardiféc) a higher union’s
utility v (since better health has a direct positive impadhe union’s utility). Again, the
RHS of (6b) has a simple interpretation: A one-pent increase in the safety level
increases the health level of the labour forcesimgi output byey, €,, per cent and the
world interest rate by;; €, per cent. Multiplying these terms with the constiomp
elasticity of welfaregy ¢, yields the percentage increase in welfare cabgea higher
consumption. Moreover, terms two and fogy, €, andey,€,,7A/Y, on the RHS of (b)
show that better health also has a direct posigact on welfare.

To conclude, the trade-off for capital owners id)(& easy to understand. The LHS
shows the losses due to lower TFP, the RHS shosvgdins in the North due to more
healthy workers. Both losses and gains affect abpivners through the equilibrium
interest rate.

2.3.  Equilibrium

The North can carry out FDI and trade the final bgeneous good with the South.
In autarky, the South has a lower capital stockgagrita and safety levels are lower as
well. For simplicity and without losing any insighte consider the southern safety level
to be exogenous. As the law of one price holds auithbarriers to trade, the single
determinant for capital flows are internationalfeli€nces in the marginal product of
capital. Using the aggregate version of technoldgyand the equilibrium on the labour
market (3), the marginal product of capital in Marth is given by

df (K —A,z(s)N)

aK -1 (8)

r=r(s,K—A) = A(s)

whereK is the endowment of the capital stock in the NartdA are North-South capital
flows. As this expression shows, OHS standardsave an ambiguous effect on the
interest rate: If the safety level is too low, ¢apobwners are in favour of more safety
since they see the overall positive effect of eattworkers. If the safety levelis too
high, the TFP-reducing effect is stronger thanlaheur-supply effect.



Figure 1.

Equilibrium on the world capital market requiresuelify of the factor rewards for
capital,

r(s,K—A)=r(s",K*+4), (9)

where an asterisk denotes southern variables. ddusition determined, given the
exogenous autarky endowmeitandK ™, an exogenous southern safety leveand the
endogenous safety leval in the North, i.e.A = A(s). The latter continues to be
determined by unions in the North as described@goy. (An equilibrium in our setup is
therefore given by (9) and (6¢). These two equatidetermine two endogenous
variables: capital flowa from North to South and safety levelin the North*?

Autarky equilibria N; and S; and world equilibria I//; with free capital flows

The equilibrium on capital markets is plotted ig.fi.. The horizontal axis shows
the northern capital stock from the left and thetlsern from the right such that the total
length of the horizontal axis reflects world endoewinwith capitalK + K*. The vertical
axis on the left shows the northern interest rdite,one on the right the interest rate in
the South. Capital demand curves plot loci whickeghe interest rate as a function of
capital used in the North and South, respectively.

12 Keepings exogenous simplifies the exposition. It becometogenous if we assume that an equation in
analogy to (6c) would hold for the South as welk Would then have a setup where unions do not act
strategically. One could also study North-South gsto explain why international union cooperatioroften
failed in the past.



2.4.

Why are unions needed?

Let us stress in this section the importance ofonmiby comparing a union
equilibrium to two alternatives. One is a setup rgh&orkers can sign contracts on both
the wage and safety levels. Another one consistsnedian voter setup. We will see in
both cases that the absence of information shaabmut job characteristics implies
suboptimal equilibria. Only unions and their colieg and sharing of information can
lead to a Pareto-optimal factor allocation.

2.4.1. The suboptimal decentralized economy

This section shows that the decentralized equilibris efficient if we allow for
compensating differentials under perfect informatio a closed economy. In an open
economy, the compensating-differentials equilibriusn only efficient for a small
economy that is not able to influence the inteoral interest rate when setting different
safety levels. For a big open economy that is &biafluence the international interest
rate when setting different safety levels, the louim might not be efficient. For an
economy where there is imperfect information, teeetralized economy is inefficient,
both for the closed, small or large open economy.

As in our setup all firms have the same safety lletleere is nothing to be
compensated for. The maximization problem of tha fis however different: Profits are
m=A(s)f(k,l) —rk —wl. They are maximized subject to a worker indiffeen
condition u(c, z(s)) = uy implying that the wage-safety bundie, s) offered by the
firm must be at least as good as the one offereghbyher firm. Consumption if working
at this firm is given by = wz(s)n + k, wherew is the hourly wage paid in this firm,
z(s)n is the total number of hours a worker can workegiwafety standardsin this
firm, and k is non-labour income which is independent of whire worker works.
Given that there is no reason for the firm to offere to the worker than just his outside
option u,, the inequality becomes an equality and the Lagisanassociated with this
problem readst = 7 + A[u(wz(s)n + k, z(s)) — uo]. The first-order conditions with
respect t, [, w ands are

Afy = T
Af; = w,
Au.zn = [, (10)

AMu.wzsn + u,z] —Af.

The first two equations determine capital and labioput. The third and the fourth
jointly with the constrainu(c,z(s)) = u, determine the multipliet, the wage, and the

safety level in this firm. Eliminating, writing y,A for A¢f, and rearranging gives the
equation determining the safety level in this firm

zn
U [yAAsT + WZS‘I’l] +u,z; = 0. (11)

This condition is the firm-level counterpart of thptimality condition that results if a
social planner chooses a safety level that maxsnmeefare in a closed economy, which
can be written as



Uy[YyAg + Y,z,N] + Uz, = 0. (12)

Comparing (11) and (12) makes clear that aggregatii) gives (12) since at the
aggregate level =Y,zN = L, andw =Y;. In other words, in a closed economy under
perfect information, the compensating-differentiedgiilibrium is efficient.

In an open economy, the condition that maximizeaneis given by
UclYyAg + Y ZoN| + [T4Ag + T zgN]A] + U,zg = 0. (13)

Comparing (11) and (13) makes clear that aggregdfit) only gives (13) for a small
economy that is not able to influence the worlceiest rate when setting different
safety levels, that is, whefy = 0 so that?y A + 7,z;N = 0. This implies that for a small
open economy, the compensating-differentials duuilin is efficient under perfect
information.

If the economy is big enough and is able to infaeethe world interest rate when
setting different levels, then the compensatinéedéntials equilibrium (12) is not
efficient. The reason for this is that at the flewel # is taken as given but at the country
level the central planner could influen&eOnly the central planner is able to exploit his
market power at the international level when chogsiifferent safety levels.

If we make the empirically convincing assumptioratttworkers are not fully
informed of the health implications on the job, #fficiency would break down also for
a closed and small open economy. Without adequditemation about the job, the
workers could not base their decision on the camtit(c, z(s)) = u,. They would only
look at the income effect, i.e. only consider tytilirom consumptionu(c). Utility
effects of safety standards would then be neglemmeldthe economy would be inefficient
even before integration and the introduction oéiinational capital flows.

2.4.2. The median voter economy

Let us now ask whether allowing individuals to veteuld resolve the inefficiency
due to the absence of information. If we introdbe¢erogeneity at the individual level
into our model, individuals would prefer differestfety levels. One possibility to
introduce this heterogeneity is to differentiateiwduals along their relative factor
endowment as in Alesina and Rodrik (1994),

5 /N
Y ki/K

Wheren; andk; are the labour and capital endowment of individuahd N andK are
aggregate labour and capital. It can be showntligabptimal safety level of individual
depends on his relative factor endowmentthat iss; = s(g;). Capital-rich individuals
prefer a different safety level than labour-ricdiinduals. A policy maker that seeks to
maximize the number of votes commits to a safetgll¢hat corresponds to the safety
level preferred by the median voter (see app. A)sTs the median safety level of the
distribution ofs(a;).
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There are two interesting polar cases. The prafesadety level of a pure capitalist
(n; = 0) is equal to the safety level preferred by the tehiolders at the country level,
that iss™ = sR. The preferred safety level of a pure “labourig@t; = 0) is equal to the
safety level preferred by the union confederattbat iss™ = sV. These considerations
suggest that the safety level preferred by the amedoter is bounded betweef and
sV, that iss™ € [sR,sV].

The problem with the voting mechanism consistshia fact that an appropriate
aggregation of preferences requirermedvoters. Even if voters were homogeneous
and thereby agreed on the appropriate safety lthay},would still agree on the "wrong"
safety level, i.e. on the inefficient safety leasl they would still not be able to evaluate
the health effects of certain jobs. Allowing peofdesote while leaving them uninformed
does not help.

What would help is a mechanism where voting impdiearing of information at the
same time. The government should be seen as aitutiosi which first provides
information and then lets individuals vote. If thigas the case, if the government
collected information instead of the unions, oriert could a voting scheme imply
efficiency. Voting per se, however, does not makiens obsolete.

11



3. OHS under trade and capital flows

Let us now analyse the effects of "globalizatidre, international capital flows, on
safety standards and thereby on output and welfare.

3.1. Capital flows in a two-country world

Thinking of a scenario where countries are in d&ytand then open up for capital
flows, let us assume first that countries in aytadiéfer only in their per-capita capital
stock. There are no union activities and safetgleware identical and low. When the
initial capital endowment before capital flows isan as drawn in fig. 1, factor rewards
in the South af, are higher than in the North At. With free capital flows, the new
world-equilibrium point is al¥; where capital flows from the North to the Southaof
total volume ofp; imply an equalization of return to capital.

Are capital flows from the North to the South alistgr description of reality? It is
well-known that the US as one of the richest coestin the world is one of the biggest
recipient of foreign investments. When capital #oim "all" countries in the world are
analysed, capital flows from the North to the Sdudim the 70s to the mid 80s, reverses
subsequently and flows South to North from the efnithe 90s (Prasad et al., 2006, chart
2). If the focus is on FDI, however, capital alwdlgsvs from North to South (chart 4). If
the world excluding the US is analysed, capitab flisws from North to South (chart 3).
Lane and Milesi-Ferretti (2007, fig. 9) make a $émipoint: Net foreign assets (i.e.
accumulated flows) are positive for industrializzmintries and negative for the US and
emerging and developing countries. Capital flonssrfrNorth to South are therefore a
realistic view of the world if the focus is on F@Vhich comes the closest to our variable
A in this long-run static equilibrium) or if the fas is on industrialized countries other
than the US?

Second, if we introduce trade unions in the Ndith, autarky safety level is higher
than without unions. Let us assume this OHS lewelsdnot respond to changes in the
capital stock. This holds for the firm-level unibrihe union’s objective function (4) has
a Cobb-Douglas structure. As long as this OHS leveiot beyond the capital-return
maximizing point (i.e. as long a¥ < s® from (6)), the capital demand function moves
up fromr; tor,. As has been discussed after the expressiondantrginal productivity
of capital in (8), capital owners are actually avéur of higher safety levels as long as
this has a positive effect on capital rewards. tlBigrwith the same initial capital
distribution, the starting points are néyandN, and the new world-equilibrium point is
W,. Capital flows from the North to the South are nlewer and amount td, only.
Higher (but not too high) safety levels reduce tmutflows from the North.

When we return to the realistic situation where lthe@nd income are bad
substitutes? safety standards fall after capital outflows. Star from N, andS; as
before, capital outflows will lead to a “temporamguilibrium atW,. Falling OHS levels
reduce the northern capital demand functiomtand the final equilibrium point i#/;.
Capital outflows are larger due to the fall in Old8els in the North but still lower than
in a situation without any northern OHS standaf@snerally speaking, this contradicts
the often stated view that capital flows to whewndards are lower. If standards are so
low that marginal productivity of capital suffecgpital will stay in the North.

131f one focuses on gross flows, it is even moresappt that North-South flows are very relevant. i@ap
outflows from the US from 1960 to 2007 are on agera.8 times higher than (absolute) net flows (BE2(8).
 This corresponds to a negativén our CES utility function further below in (203ee Donado and Walde
(2010, sect. 5.3) for a proof.
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3.2. Capital flows and Welfare

Let us now turn to the welfare effects of interoaél capital flows. Welfare in both
countries in (5b) is a function of consumption &ea@lth. In the North, endogenous OHS
standards and therefore health are a function of capitavfipz(-) = z(s(K — A)). In
the South, health*(s*) is exogenous due to exogenous safety lexel€onsumption in
the North is given by domestic production plus tapincome from abroad/ + r*A,
while in the South it is domestic production mirapital income paid to foreign capital
owners in the Northy* — r*A. Making the dependence of consumption on cagials
A explicit, we obtain and expression related to,5(a)

C=Y(A(s(K —D),K — A z(s(K— A)N) + r*(K* + A)A, (14)
C*=Y"(A*(s*),K*— A, z"(s*)N) — r*(K* + A)A, (15)

We see that capital flowa affect the northern consumption level through THi&
capital stock, labour supply and the northern ageincome. For the South, only the
southern capital stock and the interest paymerdsaffected. Computing the welfare
effects of capital flows then gives (see app. D.1)

dUu i i ds ds
TN Uclr* —r + Al + UcYs — + Uzzsﬁ,

S oA (16)

du* 17
dA :_UE*TA*A>O, ( )

where again subscripts denote partial derivatiesg.r, is the change in the southern
interest rate due to capital inflow into the South.

Capital flows influence northern welfare throughe tliclassic channel”, the
“efficiency channel” and the “health channel”. Thrst term in (16) starting witl is
the classic channel which says that if the southeanest rate™ does not react to capital
flows from the North (that is, ifyA = 0), there are welfare gains as long as the foreign
interest rate is larger than the domestic oriex(r). This is the well-known condition
for gains from capital mobility. However, if a sita amount of capital has already
flowed out and the southern interest rate falls wingore capital flows (that is, if
raA < 0), there might not be gains from additional capftalvs. In fact, in a two-
country world, welfare-maximizing capital flows sHd stop before the domestic interest
rate equals the foreign ofie.As the gains from higher capital rewards abroad
compensate for the losses from the fall in foraigpital rewards when capital flows just
start, we conclude that, overall, there are gaims finternational capital flows.

The second ternij.Y; ds/dA, can be called the "efficiency channel”. If tharpier
in the North maximized output and set OHS standarisl tosY, this term would be

15 This effect is familiar from the literature onénhational factor flows in two-country worlds ortie case of
large open economies. So far, however, we have lnegole to find a reference. We are grateful togkre
Meckl for discussion of this point.
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zero,Y; = Y,A; + Y z,N = 0. The negative TFP effect of safety (the expresgjoh)
would just be compensated for by the positive latsupply effecty; z;N. If, however,
OHS standards were below the output-maximizingtgafg that is ifY; > 0, and noting
that an outflow of capital reduces the safety l€9e)/dA < 0, as discussed after fig. 1),
a further reduction of caused by capital outflows would increase ingdficies in the
North and thereby reduce output.

The final term in (16l,z; ds/0A relates more to trade unions and their impact on
higher OHS standards. The closer the union-setys#gel is to the social welfare-
maximizing levelsY, the higher the social welfare is. If the uniofesalevel is lower
thans?, that is, ifU, > 0, any reduction in safety levels (due to capitaflows) reduces
welfare. Consequently, the welfare effect of redu®&lS standards is negative.

Combining all three channels, capital flows inceeasrthern welfare due to a more
efficient factor allocation but reduce welfare snkess capital implies lower OHS
standards which were already too low before cafidals. This reduction has a negative
effect on efficiency and health per se. Welfarengdhrough capital flows are therefore
reduced by negative OHS effelts.

For the South, however, the welfare effects areminmguously positive. For each
unit of capital flowing into the country, it payket local marginal product. Hence, the
termr — r* we see in (16) is zero in (17). It benefits, hoareyrom the reduction of the
domestic interest rate caused by inflow§,< 0. There is no health channel as safety
standards are invariant.

18 Clearly, if one believes that OHS standards acessive, i.e. above sU, capital outflows implying
reduction of safety levels would imply welfare gaitaused by capital flows per se and by reduced OHS

standards.
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4.

4.1.

Trade unions in the South

This section is motivated by the general discussibout the desirability of trade
unions and their role in a global world. Given catition between the North and the
South, can the North afford to have "old-fashionadtitutions like trade unions? Do
"modern global times" not require unions to be mbed in order to make a country
more "competitive"? Or should governments ratharoarage trade union activities in
the South as well?

In order to address these questions, we now asktiewesults obtained so far are
affected if trade unions are also introduced in feuth. What are the welfare
consequences for the North, the South, and thedvemdnomy and how would northern
trade unions react to this?

International capital flows and OHS

We stipulate that an increased presence of tramasim the South would increase
southern safety levels. If we assume that this el is still lower than the interest-
maximizing southern safety level (that issif< s®'), an increase in the southern safety
level will increase the capital demand curve frghto r; (see fig. 1). Capital owner are
better off. Of course, the question arises whgkes trade unions to help capital owners
to increase their returns from investment. Howetlee, answer is simple: In a society
with few economic institutions and no well-functiog financial systems, each capital
owner is basically an entrepreneur who owns his bwmm OHS standards imply costs
but there are no institutions which would allow italpowners to coordinate their
activities and credibly jointly increase safety ds Firms are caught in a prisoners’
dilemma. The need for higher safety levels is mumessing for workers as they are
physically affected by negative health effects. ¢¢ereven though each individual firm
in the South will be opposed to higher OHS starglacdpital owners as a group will
gain.

For an invariant safety level in the North (agdire Cobb-Douglas case for union
preferences (4)), this implies that the equilibriomaves fromi, to W, and the flow of
capital to the South increases frakp to A,. For the empirically most relevant bad-
substitution case (i.€. < 0 in the parametric version below in (20)), capdatflows to
the South reduce safety levels in the North. Iegafevels were below the interest rate
maximizing levels?, capital demand in the North would be reduced frgito r, and the
equilibrium would move froniW; to Ws. Capital outflows from the North would increase
from A; toAg.

At first glance, it might be surprising that intraang trade unions in the South can
increase capital inflows to this country. But, iIFF losses are not too large, northern
investors simply profit from a healthier labourderin the South. This idea is supported
by empirical evidence. For example, Alsan et &l0@ find that an improvement in a
population’s health increases gross FDI inflowdaw- and middle-income countries.
More directly, Flanagan (2006) finds a significaegative correlation between fatal job
accident rates and FDI inflows. See sect. 5 forendwtails. If trade unions can play a
similar role in the South today as they playeddmisally in what are now OECD
countries, trade unions can be good for the haalthgrowth of a developing country.
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4.2. Global unions and welfare

What are the welfare implications if trade unionsthe South increase southern
safety levels? Preservingg as an exogenous quantity, welfare effects foNbgh and
South are (see app. D.2),

dUu . 0s ds
go = Ucto B+ UcYs oo+ Uzzs o,

(18)

dU* . . . ur L e (19)
ds* = _UC"rs*A + UC*YS* + US*ZS*'

These conditions look similar to those in (16) &hd) where the effects of capital
flows were analysed. In fact, term one in (18) esponds to the classic channel above.
In contrast to above, however, we start from aagrated world economy with = r*
and capital flows are now induced by changes inhewo OHS standards. However,
this term is now positive since we are making tlaigible assumption that the southern
safety levek* is lower than the interest-maximizing safety les2l. The second term is
the efficiency channel and the third term is theecti health channel. More safety in the
South has a positive effect on interest paymentsdzluces output and health levels in
the North.

We saw above that capital flows increase northepifane but falling OHS
standards can reduce these welfare gains. Whainemeare on balance? First of all, an
increase in southern safety increases interest el on previous investmentssince
re > 0. As opposed to (16), the classic channel heresleadains for the North: Higher
s* increases returns for investors as higher labopply in the South increases marginal
productivities of capital in the South (by morertHawer southern TFP would reduce it).
The second, efficiency, channel is negative if shéety level in the North is below its
output-maximizing level (i.eY; > 0) and if more safety in the South implies capital
outflows from the North and thereby a reductionsafety levels in the North, i.e.
ds/ds* < 0. The third channel does not bring good news ferNorth either: If OHS
standardss and thereby the average health level fall, welfaills through this health
channel as well.

For the South, two new terms as compared to (1peap The second and third
term can easily be identified as the efficiency hadlth channels in the South. Term one
is negative; terms two and three are positive: $hath loses out due to higher interest
payments to the North but gains from efficiencyngain production caused by higher
OHS standards and from health per se.
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S.

5.1.

Quantitative findings

Our model makes two central qualitative predictidis=DI inflows increase when
labour standards improve health/ productivity ofrkess so that returns to capital
investment increase. (i) Capital outflows from tNerth lead to a reduction of work
standards in the North. The purpose of this sedaio offer a quantitative picture of
these predictions.

How strong are these effects? Before we do so, henveve offer a brief overview
of related empirical work. This will allow us to fpaur findings into a broader context
and draw more convincing conclusions about therakbgtiestion posed in the title of our

paper.

There is relatively good empirical support for dust prediction. The second
prediction will sound controversial to many. Whep ook at existing empirical work,
however, there is no study which contradicts oerwand there are some who indirectly
support itt’

The effects of standards

The empirical literature can be classified into thlee standards are used as an
explanatory variable or whether standards are texipdained. When standards are used
as explanatory variables, one can inquire intceffect e.g. on trade patterns. The OECD
(2000) provides a summary of various studies. Thelg whether labour standards
influence or "bias" trade patterns in any way. Whhere are some surprising findings
(higher standards reduce exports of skill-intensigeods), it is not always
straightforward to draw conclusions from theseifigd. See Brown (2000) for a detailed
appraisal.

One can also analyse the effects of standards énFfhagan (2006, p. 135 and
tab. A6.3) points out that "with one exception,dab conditions in a country are not
significantly correlated with the country’s shafermvestment inflows. The exception is
job safety: other things equal, investment shareslaver in countries with relatively
high fatal job accidents rates." Other labour séadsl (like right for collective bargaining
etc.) have basically no effect.

A study which doemot explicitly use standards as an explanatory vegiabl
undertaken by Alsan et al. (2006). They find engpirievidence that an improvement in
a population’s health increases gross FDI infloavéotv- and middle-income countries.
They measure population health by life expectaitye study is useful for our question
as a simple (yet conditional) conclusion can bewdrdrom it. If standards have a
positive effect on life expectancy (something oneuld expect), better standards
increase FDI.

" Before we proceed, it is worth pointing out that eo not take the huge empirical literature onettfiects of
trade on wages, relative wages or unemploymentaotount. While this might sound obvious, some
commentators conclude that trade cannot have anteaffi standards as it has no effect on the wagetste.
We believe that conclusions of this type are nallyesupported by evidence.
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5.2. Determinants of standards

Generally speaking, the empirical literature firidat there are no harmful effects
caused by trade or FDI on labour standards in thahS We did not find any explicit
analysis of the effects on northern countries.

5.2.1. The child labour literature

In the child-labour literature, Edmonds and Pavd@iB06) find that countries that
trade more have less child labour. They attribhi® rielationship to the positive effect of
trade on income. Levine and Rothman (2006) havecdiés very similar findings.
Neumayer and Soysa (2005) find that the effectif iE just as positive as trade. This
effect is confirmed by Davies and Voy (2009). Thigygests that globalization is not so
bad for the South after all.

Davies and Voy (2009) use data from the ILO on labfmrce participation of
children aged 10-14 as their dependent variableeyTfind in their regressions,
instrumented, pooled or not, that FDI has a negathignificant or a negative
insignificant effect on child labour. The effectcoenes insignificant when income is
added as an explanatory variable. As income ishyhgjggnificant in basically all of their
regressions (tables 1 to 3), child labour seemseta poverty problem but not an FDI
problem. They conclude that FDI is a good instrutmtencombat child labour as FDI
increases income.

5.2.2. Informal discussions of labour standards

There is a huge literature which discusses labtamdsrds and the effects of
globalization in an informal way. This literatuevery informative and full of details but
cannot be used as a test for our model. An exddlroduction to issues surrounding
labour standards and trade is provided by Basal €2003). Aspects related to "races to
the bottom" are discussed in this book by Singl®982@art 11, ch. 2). OECD (2000) has a
short informal section on "race to the bottom". igas informal discussions stress that
competition under perfect information limits firmgossibilities for reducing labour
standards. It is acknowledged that this might nold hin second-best economies.
Historical evidence concerning the US seems to estgthat there was a race to the
bottom concerning child-labour before 1938.

Elliot and Freeman (2003, p. 126) conclude theiaitkd description of various
case studies by stating that "trade pressure apdniives from consumers and
governments can lead to improved labour standardkDCs". In this sense, trade
combined with the right incentives is beneficial $tandards as well.

5.2.3. Investigating standards more directly

Turnbull and Wass (2007) provide a careful analydfisvarious case studies
concerning the effect of reforms in ports. Theyuarghat "globalization [...] brought in
its wake a marked deterioration in dock workergn® and conditions of employment.”
They find that reforms generally worsen workers'rking conditions. These results are
not derived, however, by standard econometric aigly

The most informative analysis is undertaken by &dmm (2006). He uses various
measures for standards as dependent variables. ifokyde "weekly hours", "life
expectancy” or "child labour" but also "fatal aaas" (on the job). As reported in tab.
A3.3, GDP per capita significantly reduces fatatidents (and also child labour or
weekly hours). These results are less strong, hemyevhen additional institutional

18



variables are added as explanatory variables &3al4), at least for fatal accidents. In a
panel analysis with fixed effects (tab. A4.1), tinede share and a measure of "open
policy" has a negative impact on fatal accidentstotiunately, the complete results of
regressions including GDP per capita and opennessumes are not reported. One could
conclude, however, that trade and higher GDP peitacaeduces job injuries and
improve standards. This is similar to the findifigsFDI and trade on child labour cited
above.

This positive conclusion is in line with Flanagamkelf who, generally speaking,
draws a very positive picture about the link betwé&ade and standards. He also finds,
however, that firms in import-competing sectorghia North tend to reduce (or at least
do not increase) labour standards. (The sameadsfdrusome firms in export-processing

zones.) He also states (p. 85) that "more operetrady be threatening the working
conditions of some workers in industrialized coia#t.

5.3.  Our quantitative predictions
We now return to our two-country world and calilerétso that various targets are
met. We then use this calibrated version in ordeartalyse the effects of international
capital flows on northern safety and the effectarabns in the South.
5.3.1. Calibration

Functional forms and first-order conditions

We now assume a CES structure for the utility fiomcof the union,
v = {y[wil* + [1 - ylz(s)*}"7, (20)
and a Cobb-Douglas production function for firms,
y' =AY (W) @

The link between safety and TFPA(s) and the share(s) of the healthy workforce is
assumed to follow

A(s) = be™®S, z(s) =1—qe X5, (22)

The parameteb gives the upper bound to TFP which is obtainedeurmkro safety
measuress(= 0). The elasticity of TFP with regard to safety &ptured byp. Similarly,

q captures the share of sick individuals in an ecgnwithout safety measures apds
the response elasticity with respectt@ptimal safety levels for these functional forms
are special cases of the general results in (6peangrovided in tab. 2.

19



Table 2. Optimal safety levels for specific functional forms

optimality condition
X
o€ =GR SC:ln[(1+(1—a)¢)q] @)
X FA
T
€z |1+ (23)
sU ?_1—(” e YrJA (b)
s €uc [1 t €y
€pz(sY) 1) ]
s? sV = n [<1 * Epwi (SY) 0C¢ 1 (c)
X

The (firm-level) union safety level shows that firen-level union takes aggregate
guantities as given, both in a closed and in amamnomy. It is remarkable that the
expression for the consumption maximizing safetglg® is also identical to the one of
the closed economy. Whether a planner maximizeswuoption in a closed economy
(where consumption is identical to output) or itwa-country world, the planner always
chooses the same levef. Note that this consumption maximizing health les is
identical to the interest-rate maximizing lewdi. This is mainly due to the Cobb-
Douglas structure of the production function.

Parameter values

Given these functional forms, we can now calibmtemodel. As we would like to
understand the implications of various policy eipents, we need an initial equilibrium
which reflects the real world in a quantitativelyfficiently good way. Our initial
equilibrium should satisfy four targets. It showiplay (i) a reasonable endogenous
sharez(sV) of healthy workers in the North, (ii, iii) GDP lels in the North and South
which represent relative economic importance anda(isharez(s¢) of healthy workers
under the consumption planner which satisfigs) > z(s¥). This makes sure that trade
unions do have some effect in increasing safetgléesbove the level desired by each
individual firm. Unions do not succeed, howeverpimshing the safety level all up the
way to the consumption-maximizing level. We beli¢kis to be a plausible outcome of
some deeper political-economy mechanism where fantsfirm-level unions determine
safety levels.

The desired quantities for these targets are showlme upper left part of tab. 3. In
the European Union, 2 per cent of working dayslese due to health issues related to
work (Parent-Thirion et al., 2007, Table 7.3), is") =.98. Relative economic
importance of the North and the South is capturedditingY equal to the GDP of the
average G7 country arid to the population-weighted mean of China and fidi@ur
calibration therefore captures the effect of indigg capital markets of the average of
China’s and India’s economies with the capital metslof the average G7 country. We
achieve target (iv) by setting(s¢) at .99.

We further set various parameters at levels whighespond to observations in the
data. This group appears in the upper right coafigab. 3. Taking into account that
accident rates in non-industrialized countriesdare 6 times higher than in industrialized
countries (Hamalainen et al., 2006), the abseneede to accidents is, s/ 2% =

18 All nominal data is in 2006 PPP US$. All datagiken from World Bank (2008).
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10% in the South and thereforg® =.9. The parametey will determine (see the
discussion after (22)) the share of healthy workgnen there are no safety measures at
all. If we are willing to assume that high accideountries (i.ez = .9) are countries
with close to no safety measures (ke= 0), we can concludg = .1 from (22). The
output elasticityx for capital is standard and does not need fudisgussion. Population
size N in the North is normalized to unity and populatisize N* in the South
corresponds to the ratio of the population sizetoha plus India to the population size
of the G7 countries.

Parameters which are not reported in the table ¢ggrgA and K + K*. The
parameterg andy from (22) matter only as their ratid = ¢/y to be discussed below.
The parameted is set equal te-1 (which is the bad-situation case often referred to
above) and does have only minor effects on parameteequilibrium properties. The
world capital stock was set to 300 which givesasomable interest rate of 4.9 per cent.

We hit our targetg(s?),Y,Y* andz(s®) by calibrating the parametebsb*,y and
® = ¢/y, taking equilibrium equations (9) and (6c) fronb.tdl of our model into
account. The parameters are shown in the lowecdefter. For a summary of calibration
equations, see app. E.5.

Table 3. Calibrating the free capital flow equilibrium (see text for details)
endogenous quantities to be matched parametensdther data
z(s?) Y Y* z(s%) z* q a N*
980 38,008 5,800 .990 90 .10 .33 2422
722
calibrated parameters equilibrium quantities
K—A
b b* u
Y ¢/x &Y z(s”)
6.10 .81 .96 .0067 84.3% .997

The calibrated values are in the range one woutg&x Relative TFP between the
North and South implied by andb*, is maybe a bit larger than usual; if differenges
education and experience levels between worketiseiNorth and South are taken into
consideration, however, relative TFP would fall &d®tome closer to standard ratios.
The parameter with a relatively high valueyishe weight attached by unions to labour
income.

In the resulting equilibrium, 84.3 per cent of therld capital stock is used in the
North. The health level of a welfare maximizing rplar would be 99.7 per cent i.e. it
exceeds the output-maximizing level by 0.7 per.cent
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5.3.2. Quantitative globalization effects on northern safety

We can now provide an estimate of how much safetiré North fell (or rose) due
to globalization. We know the stock of wealfd for countryi held abroad from
estimates by Lane and Milesi-Ferretti (2007). Weambcomparable capital stockd in
G7 countries from AMECO (2010). Wheff is positive, we assume that the capital
stock in a hypothetical closed economy wouldKdet+ F!. This is clearly an extreme
view where any unit of capital invested abroadrie anit lot at home (there is evidence
on the aggregate level supporting this assumpses, Desai et al., 2005). We see the
implied estimate for the loss of safety due to gl@ation as an upper bound. The true
value probably lies below the one we report. Fountdes whereF! is negative,
globalization implied an inflow of capital, improdehe domestic health level and the
hypothetical closed economy would be endowed Witlonly.

In both cases, we can compute the hypotheticaiysmeelsihy P in this hypothetical
closed economy with a hypothetical capital stock &' (whenF' is negative) and
K'+ F' (whenF! is positive) by using expression (6¢) for the fiewel union. By
computingsihy P using (6¢) with the hypothetical capital stock, eain the safety level

in such a non-globalized closed economy. The diffee betweensihyp and the
percentage of healthy workers as given in the @ataused .98 above in tab. 3 in our EU
average) is the gain or loss caused by globalizatio

When looking at the ratio of = (K' + FY)/K' for G7 countries (excluding Japan
for data inconsistency reasons) from 1991 to 2004ries from 82.2 per cent (i.e. there
is an inflow due to globalizatiorf! < 0) for Canada in 1991 to 105.9 per cent for
Germany in 1991, where capital flows out. For &iags whergw < 100%, globalization
actuallyimprovedhealth levels in the North as capital flowed irfte tountry. Starting
from our 98 per cent health level under globalaatirom tab. 3, the range we attribute
to globalization extends from an increase in thathdevel in the North from 97.85 per
cent without international capital flows to 98 pent (the Canadian case) and a decrease
from 98.04 per cent to 98 per cent (the German)case

These results are cleanhery small and negligible. Even a reduction of the dpi
stock by 20 per cent leads to an increase in tlenass rate from 2 per cent to 2.15 per
cent only. The main reason for this very low cdgitack-to-health elasticity is the fact
that the North is very close to the social optimuétnthis point, the slope of health with
respect to the capital stock is very low. As ouinegtes are an upper bound, we can
conclude that northern inhabitants should not weory much about negative effects of
capital outflows on northern health standards.

Let us now contrast these health effects with Giétes due to globalization. GDP
changes as the flows of capital affect the cagitatk itself and the change in safety
standards which in turn affects TFP and health. GE&eases for Canada by 0.05 per
cent as the inflow of capital increases OHS stadglain Germany, TFP increases by
0.01 per cent. The strong inflows of capital imply increase of GDP in Canada of 7.7
per cent while it drops by 1.9 per cent in Germ&ny.

¥ This is only indicative, as any welfare measureid@epend on income which is better measured b GN
rather than GDP.

22



5.3.3. The quantitative effects of southern unions

Qualitatively, we have seen that the North tend$os® out due to higher OHS
standards in the South, northern unions are defymitorse off and only the South seems
to gain. Should OHS standards in the South theimdreased? We can provide a more
convincing answer to this question by quantifyifge teffects. Starting from the
equilibrium in tab. 3, our policy experiment consisf increasing the Southern level
from .9 to the northern level of .98. Put diffelgntbsence rates decrease in the South
from 10 per cent to 2 per cent.

The implied capital flows from the North to the 8owonstitute the "real test" for
our calibration as these flows should be consistétit the estimates of Alsan et al.
(2006). They find that every additional year okliéxpectancy implies a 9 per cent
increase in FDI inflows to low- and middle-incomauatries. Average life expectancy in
their sample is 64.6 years, i.e. one can tranglatadditional year into #00/65% =
1.5% increase in hours worked. Increasing hours wofkaa 90 per cent to 98 per cent
in our counter-factual experiment corresponds tanarease of approx. 9 per cent (not
percentage points), i.e. an increas@ Af.5 = 6 additional years in life expectancy. Such
a change should imply an increase of inflows6af9% = 54%. As $1 of inflows
amounts to an increase of domestic investment gothe aggregate level, see Desai et
al., 2005) and investment to capital stock ratias around 10 per cent, a 54 per cent
increase in inflows implies a 5.4 per cent incraasie capital stock. Hence, our policy
experiment where we increase southern health sliames90 per cent to 98 per cent
should imply an increase of the southern capitadisby 5.4 per cent.

We find that our capital flows amount to a 6.7 pent increase in the southern
capital stock, i.e. they are very consistent whk findings of Alsan et al. (2008)
Concerning health effects, international capitalvif imply a decrease in safety levels
in the North which imply that the sharés) of time individuals are healthy decreases by
0.006 per cent. GDP in the North decreases by [0e2%ent and increases in the South
by 6.3 per cent implying an increase of world GBP.per cent. Put differently, rising
OHS standards in the South do have a theoretidahdiua practical negative effect on
work standards in the North. Similarly, higher $mrh standards do reduce domestic
production in the North, but only by a negligiblen@unt. In contrast, southern
production increases considerably, leading to aralvincrease in world output.

More systematically, we can decompose the chargyésdlaws,

AY  A(D)K*[zN]*™ _ADK [2]1‘“
Y ~ A(2)K%[zN]t-¢ T A(2) K |z
where a tilde denotes the value after the increa§#HS standards in the South. TFP in
the North increases by 0.002 per cent, the cagitalk decreases by 0.87 per cent and
health decreases by 0.006 per cent. All of thissagdto the reported drop of GDP by
0.29 per cent. For the South, the GDP increase3op& cent decomposes into a drop of
1.1 per cent for TFP, an increase of 6.7 per aantdpital and an increase of 9 per cent
for health.

20 We did try to calibraté so that the flows would match the ones in the datetly. Whilek does have an
effect on the flows, it is much too small to beekeint here.
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5.3.4. What does this tell us?

Given our brief survey of the empirical literatued given our quantitative results,
what do we learn from this? Concerning our firstdiction about FDI inflows, our
findings are in line with the findings of Flanagé006) and (indirectly) Alsan et al.
(2006) concerning the effects of standards as eapday variables for capital inflows.
We provide a theoretical setup which offers a gmesexplanation for their findings that
lowering fatal job accident rates and increasifg déixpectancy increases FDI. The new
condition we identify for these findings to be thetacally consistent says that OHS
standards in the South are lower than the inteststmaximizing safety levaFR. If this
is the case, any improvement increases inflow of. Dsome countries have well-
functioning institutions and the safety level igs# tos?, the effect of an increase in
OHS standards - while it could still increase weadfamight reduce FDI inflows.

Let us turn to the second strand of the literatngaiiring into the determinants of
standards (mainly in the South). According to atup, it is no surprise to find no effect
of trade and FDI in the South if the South lackstitntions which face and solve a
health-wage trade-off as modelled here for the INort(4). It would be very interesting
to look at the effects of FDI outflows on safetytie North: our second prediction
claims that an outflow of capital in the North reds standards in the North. If we
translate this into an empirical statement, we ngedbe careful about "outflow of
capital". Our model really predicts that a reductio the capital stock in the North
(keeping TFP constant) reduces standards in ththNéfe therefore wouldiot expect
that large FDI outflows reduce standards if the éstic capital stock does not change.
Similarly, large FDI outflows even with a reductiohthe domestic capital stock would
not reduce standards according to our model, if thera simultaneous TFP increase
which keeps labour income constant as in (4). Gh@uld therefore be taken when
trying to identify the effects of FDI outflows omital stocks and wages.

Evaluating the second prediction given that we hsgen here that effects are
probably very small and that FDI flows relativestocks are also very small, we would
conclude that globalization is bad for labour stdd in the North - but only in a
marginal sense. If globalization acts through thanmels that we have looked at here,
there is no need for big concerns.
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6.

Conclusion

There are three questions we pose in this papeat V8hhe effect of international
differences in occupational health and safety (OBt@hdards on international capital
flows? What is the effect of these capital flowe.(i'globalization") on OHS standards
when the latter are endogenous? How does a ritamadards in the South affect northern
standards and international capital flows?

International differences in OHS levels caused ladeé unions setting high
standards in the North can lead to more or lesgatap the North relative to a situation
where unions are absent. If unions in the Northraoelerate, i.e. their safety standards
are below optimal safety standards of capital owmerdo not exceed them too much,
capital flows to the South will be reduced (compat@ an economy without unions) as
some level of health is better than none and makgiroductivities of capital are higher
with unions. Clearly, if unions put a lot of empizasn health or even when the social
planner maximizes welfare, some capital will beveini out of the country due to high
OHS standards - but still less than in a laissee-feconomy. Capital outflows from the
North to the South reduce safety standards in th¢hiN

When unions become active in the South and ristheou standards, output in the
world as a whole will rise and so will welfare. Taeare strong distributional effects,
however, and the North might lose out, as will msién the North. These distributional
effects point to the potentially beneficial effedf side payments from unions in the
South to unions in the North. If this cooperatican de achieved, Pareto gains from
globalization should be possible.

The quantitative analysis has shown that the etfesttegrating capital markets on
northern standards is not too high. A 1 per cedtucgon of the northern capital stock
would lead to an increase in the sickness levdesd than one tenth of a percentage
point. Globalization effects on OHS standards tgtodhe channel we look at do
therefore not provide an argument against globiébiza The gains from higher OHS
standards in the South for the South, however, @abe neglected. To the extent that
collective action via unions can push southern Gitéhdards, this is desirable for the
South and the world as a whole. The losses in tbghNcaused by further capital
outflows are again negligible and are by far overgensated by gains in the South.

The paper has various shortcomings which can becore in future work. Capital
is not produced in our static model and is theestuighly rivalrous between the North
and the South. In this sense, the effects presesatddr neglect positive growth effects
which would result from higher health levels in ®auth. A dynamic analysis could take
this into account and probably draw an even morimigtic picture of higher safety
levels in the South. Second, what happens if unémasallowed to set or bargain wages?
Is the positive effect of better OHS standardshim $outh undone by the labour supply
distortion? Third, how do strategic interactionsween a union in the North and one in
the South with endogenous safety levels in botmut@s affect our conclusions? Fourth,
and maybe most importantly, the theoretical andhtitzdive assumption that equilibrium
safety standards (set by unions or a governmemtcgpare lower than standards which
maximize returns to capital owners should be foated in a way which allows for
empirical testing. All of this is left for future avk.
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Appendix

The appendix is available upon request.
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