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Abstract
In this paper we explore how paying a living wage in global supply chains might affect
employment and carbon emissions: Sustainable Development Goals 8 and 13. Previous work
has advocated using wage increases for poorer workers to increase prices for wealthier
consumers, thereby reducing consumption and associated environmental damage. However,
the likely effects of such an approach remain unclear. Using an input-output framework
extended with income and demand elasticities, we estimate the employment and carbon effects
of paying a living wage to Brazilian, Russian, Indian and Chinese (BRIC) workers in the
Western European clothing supply chain. We find negligible effects on carbon emissions but a
substantial increase in BRIC employment under 3 different scenarios of consumer behaviour.
Changes in Western European consumption lead to small decreases in global carbon emissions
and BRIC employment. However, the increase in BRIC wages leads to increases demand in
BRIC. This increased demand leads to additional production which largely cancels out the
carbon savings and generates net increases BRIC employment. We conclude by arguing that
paying higher wages in global supply chains represents a good but not sufficient step towards
achieving the Sustainable Development Goals.

1. Introduction
The starting point of this paper is that sustainable development requires two
simultaneous but potentially conflicting actions: that rich people buy less and poor people buy
more. Put another way, sustainability requires real economic growth in poorer countries and
lower material consumption in wealthier countries. The potential for conflict here comes from
the interconnected nature of the global economy: all else equal, a reduction in consumption in
wealthier parts of the world might damage growth prospects in poorer parts of the world.
We can frame our concerns in terms of the Sustainable Development Goals. In order to
meet Goal 13 (Climate Action), limits on consumption are almost inevitable. Continued
economic growth and a 2 degree warming limit can only be achieved through a rate of
technological de-carbonisation that is entirely unprecedented (Jackson, 2017). Consequently,
we do not think that it is prudent to rely on technological innovation alone. Some reduction in
consumption is likely to be needed, particularly in the richest economies. The catch-22 of the
Sustainable Development Goals is that actions that help us avert ecological crisis may also risk
our social goals. The tension comes from the fact that economic growth and job creation in
poorer countries is currently tied to demand in wealthy countries (e.g. Alsamawi et al., 2014,
Simas et al., 2014). Consequently, reducing consumption in wealthy countries risks destroying
jobs and worsening poverty (Goals 8 and 1), even as it reduces greenhouse gas emissions.
Therefore, to meet the Sustainable Development Goals we have to seek out approaches
that actively attempt to meet multiple goals simultaneously; to find some way to reduce carbon
emissions whilst also providing decent jobs for all. In short, approaches to sustainable
development must enable the richest economies to reduce their impacts while improving living
and working conditions in less affluent countries (Tukker et al., 2008, Jackson, 2011).

In this paper we explore the potential for supply chain living wages to play such a role.
It has been suggested that increasing the wages of workers in less affluent countries could
contribute to both social and environmental sustainability (Clift et al., 2013, Mair et al., 2016).
The core idea here is that passing the wage increases onto consumers in the richer countries
should reduce consumption and in this way reduce carbon emissions (Goal 13). At the same
time, paying higher wages will increase the income of workers, helping to raise them out of
poverty (Goal 1). However, these assertions are highly contested. There are several ways in
which consumers might respond to price increases. Will they reduce their clothing
consumption, reduce other types of consumption, or a mix of both? Different consumer
responses might have different impacts on employment and carbon emissions, but there is very
little evidence to suggest whether we should expect these to be net positive or net negative in
terms of sustainability.
In this paper we contribute the first systematic analysis of the sustainability impacts of
fairer wages in global supply chains. We do this by modelling the carbon and employment
effects of an increase in the wages of workers in Brazil, Russia, India, and China (BRIC) within
the Western European clothing supply chain. Our model incorporates a range of different
consumer responses. In all cases we find that despite reductions in Western European
consumption, employment in the BRIC countries increases overall. This is because the higher
wage rates stimulate an increase in local demand and this generates more jobs than are lost
from the reduction in Western European spending. However, this same dynamic reduces the
effectiveness of the intervention in terms of carbon emissions: increased spending in BRIC
largely cancels out the carbon savings associated with reduced consumption in Western
Europe. These results highlight the importance of economic geography, particularly the
importance of the relative carbon and employment intensity of a dollar in different parts of the
world.

2. Higher wages and their relationship to sustainability
In this section we elaborate on the debates that motivate our paper. First we introduce
the concept of a living wage, then we highlight recent work in the Industrial Ecology and
Sustainable Fashion literatures that argues raising wages could be good for both the
environment and our social goals. Finally we link this to debates in the economics literature
over the effect of wage increases on employment.
2.1 Fair and Living Wages
All proposals that aim to increase wages to a ‘fair’ level share a longstanding ethical
concern with the conditions of work. This concern is older than modern sustainability debates:
in 1881, Engels wrote that “A Fair Day's Wages for a Fair Day's Work… has now been the
motto of the English working-class movement for the last fifty years”. And we can trace the
roots of modern debates even further back. For example, in Book V of The Wealth of Nations
Adam Smith (1776) writes that workers need to be able to afford certain goods in order to live
with dignity, and argues that the cost of these goods needs to be factored into wage levels. The
same sentiment underlies the modern concept of ‘living’ wages (Clary, 2009).
A living wage is the amount a worker needs to earn in order to be able to afford a decent,
but not luxurious standard of living (Pollin et al., 2008). Estimates of living wages represent a
quantified measure of fairness based on normative judgements around what constitutes a
‘decent’ life (Mair et al., 2017). As a result, estimates of living wages vary over time and space.
For example, in The Wealth of Nations Smith (1776, Book V, Chapter II, Part II) argues that
the ability to afford a linen shirt and leather shoes were defining characteristics of a socially
acceptable life in 18th century England. While more recent studies in the UK also discuss
clothing, this is now in the context of being able to afford multiple outfits from low cost shops,
and school uniforms (Davis et al., 2018).

In relatively poor countries, living wages often imply a substantial wage increase for
many workers. For garment workers in apparel supply chains (who often live and work in
countries much poorer than the countries where the clothes they make will be sold), living
wages are roughly equal to around a doubling of workers’ wages (Pollin et al., 2004, Miller
and Williams, 2009, Mair et al., 2017).).
In this study we use the living wages estimated by Mair et al., (2017). Interested readers
are directed there for a more extensive discussion of the precise definition of fairness being
used. In brief, Mair et al., (2017) estimate living wages for Brazil, Russia, India and China.
Importantly, their estimates include an allowance so that a worker can support dependents, and
is able to make savings (providing financial security). Also, they add in the cost of labour taxes
in each country, to ensure that the worker’s pay is sufficient for a better than subsistence life
after taxes.
2.2 Higher wages for sustainability: Industrial Ecology and Sustainable Fashion
Recent work in Industrial Ecology combines the moral arguments for living wages
with an environmental argument: that improved labour conditions could reduce the
environmental burden of consumption. This position was developed by Clift et al., (2013),
building on work by Girod and de Haan (2009, 2010). Girod and de Haan find that some Swiss
consumers choose to buy higher quality goods rather than more of them. Because these higher
quality goods have higher unit prices, consumers with quality-oriented spending patterns also
spend less on high emission consumption items. Consequently, they have relatively low carbon
footprints. Clift et al. (2013) extended this by arguing that ‘quality’ could be redefined to mean
products with more socially equitable supply chains. The key argument is that improving
working conditions in a variety of ways, including higher wages, could lead to higher unit
prices, reducing levels of consumption in affluent countries whilst simultaneously improving

the livelihoods and working conditions of workers in less affluent countries. This argument is
taken up by Mair et al., (2016) who suggest that a ‘better-rather-than-more’ strategy could be
used to make clothing supply chains more equitable and reduce levels of consumption.
Clothing serves as an interesting case study because the tensions between the social and
environmental aspects of sustainability are highly visible in its supply chains. Clothing
production is a substantial contributor to greenhouse gas emissions (Mair et al., 2016), solid
waste (Claudio, 2007), and water use (Muthu et al., 2012). However, the clothing industry has
historically been at the forefront of economic development, bringing increases in both wages
and employment in some of the poorest economies in the world (Keane and Willem te Velde,
2008). More recently, changes in global trade agreements have led to consolidation of
production in clothing supply chains and this benefitted a few major producers at the expense
of smaller (and often poorer) nations (Moazzem and Sehrin, 2016). Indeed, China is the big
winner here: in 2017 it supplied more than 30% of global apparel exports, while its nearest
competitor, Bangladesh, supplied only 7% (ITC, 2018). In addition, the process of economic
development associated with the clothing industry is not unproblematic. It has historically been
driven by retailers chasing the lowest production costs. As a result, global clothing supply
chains face systemic issues including very low wages, unsafe working conditions and human
rights abuses (Pickles et al., 2015, Mair et al., 2017). Perhaps because of these issues, there is
a line of thought in the sustainable fashion literature that also pursues a ‘better rather than more’
approach to sustainability based on better wages.
One such strand of work coming out of sustainable fashion is focused on alternative
business models, built around the purchasing and selling of fewer higher value and higher
quality clothes. With her concept of ‘Slow Fashion’, the designer and academic, Kate Fletcher
(2007, 2010, 2015) argues that to be sustainable, fashion requires a wholesale shift in our

relationship with clothing. Rather than consuming fashion, Fletcher argues that we should try
to remove fashion from a purely commercial framing. This (in part) means producing, buying
and discarding less, and doing more repair work. It also means rethinking how we value
clothing. The combination of these ideas gives rise to a system in which clothes might still be
manufactured in factories, but where workers are paid fairly, clothes priced more highly and
kept for longer. The connection to ‘better rather than more’ ideas from industrial ecology is
through the belief that value and quality can be increased by paying workers fair wages and
generally improving working conditions (Fletcher, 2014, Jung and Jin, 2014).
In both Industrial Ecology and Sustainable Fashion, raising wages in clothing supply
chains aims to overcome the tension between development and environmental damage. In this
paper we consider whether this is feasible. To date the evidence either way is limited,
particularly in relation to global supply chains.
2.3 Two understudied dynamics: Multipliers and Consumer Responses to Price
Increase
There are major gaps in our understanding of the economic mechanisms that drive the
environmental and social impact of wage increases. On the one hand there is simply very little
research on the environmental impact of wage increases. On the other hand, the employment
impact of minimum wage increases is one of the most researched empirical questions in
economics. Most empirical studies find that increasing the minimum wage has a negligible
impact on employment (Schmitt, 2015, Broecke et al., 2017). But despite the relative consensus
around this finding, there is little consensus on the mechanisms that cause it (for example,
Hirsch et al., 2015, and Heise, 2017 offer two competing explanations). Consequently there is
a need to explore the dynamics through which wage increases might impact the wider economic
environment (Neumark, 2017). This need is even more acute if we are to understand initiatives
that are broader than local minimum wages: while there is lots of research on minimum wages,

there is very little on extra-legislative wage increases in the context of global supply chains
(Mair, 2016).
As a starting point, we can turn to the debates around raising the wages of ‘sweatshop’
workers. Coakley and Kates (2013) identify two dynamics that have been insufficiently
explored in assessments of sweatshop wages and employment:
1. Interactions between wages, prices and consumer behaviour: The increase in wages
increases the cost of production, increasing affluent country prices. In turn, consumers in
affluent countries may reduce or restructure their consumption. The choices they make will
affect carbon emissions and employment in different ways.
2. Employment multiplier effects: The wage increase gives sweatshop workers additional
income, which they then spend, potentially generating additional employment. From an
environmental perspective, we should note that this may also deliver higher carbon
emissions in the producing country.
The outcomes of these dynamics will have a major effect on any sustainability assessment of
proposals to increase sweatshop wages. But there has been very little research on either of these
two dynamics, and less on their potential interactions.
The partial nature of this evidence base can be seen in research that examines the impact
of wage increases on prices and subsequent effects on affluent country consumption. Several
studies estimate that paying sweatshop workers in apparel supply chains a ‘living wage’
(equivalent to around twice their usual wage) would result in only a small price increase
(typically 2-7%) for consumers (e.g. Pollin et al., 2004, Miller and Williams, 2009). However,
these studies do not systematically examine potential consumer responses to the price increase.
Rather, they rely on reference to ‘willingness to pay’ studies. Often, such studies suggest that

many consumers are willing to accept a premium for socially responsible goods (Tully and
Winer, 2014). But this is not always the case (Prasad, 2004, Hiscox and Smyth 2006).
Perhaps more importantly though, just because consumers are willing to pay the
increase in prices, does not mean there would be no side effects of them doing so. Consumers
have constrained budgets, and so to accommodate price rises they either have to purchase fewer
clothing goods, or reduce spending in other sectors of the economy. Depending on how
consumers accommodate the price increase we might expect very different social and
environmental consequences. Therefore a key focus of our model will be on the impacts of a
range of consumer responses.
There is also a lack of evidence around employment multiplier effects. Kates and
Coakley (2013) raise employment multipliers to support their argument for increasing
sweatshop wages. They contend that those who oppose increases in sweatshop wages have
ignored the potential existence of such a multiplier. In a response article, two prominent critics
of raising sweatshop wages, Sollars and Englander (2016), confirm that this is the case. Indeed,
we are only aware of that one study that considers employment multipliers in a sweatshop
context. Magruder (2013) provides both theoretical and econometric evidence to show that
employment in Indonesia increased following implementation of a minimum wage. We are not
aware of any work looking at ‘carbon multipliers’ in this context.
In the following section we build a model to begin to explore the changes in affluent
consumer spending, and carbon and employment multipliers. The model also allows us to
explore first order interactions between the two mechanisms.

3. Modelling Framework
As a first attempt to explore the dynamics of consumer response and employment
multipliers, we opt for a relatively transparent and simple model framework. We assume

constant proportions of labour hours, capital, and intermediate goods with respect to physical
output, no constraints on the factors of production, no relocation of capital and that production
instantaneously meets demand. We also assume that directly impacted firms and retailers
increase their profit margins in response to the wage increase, and that firms spread their
increased costs across all their goods. While some of our assumptions mark a clear departure
from reality, they allow us to isolate (see Mäki, 2009) the two causal mechanisms of most
interest:
1. The effect on employment, income and carbon emissions of changes in the volume and
composition of Western European consumption: A core assumption in our model is that
a price increase associated with the living wage will result in some restructuring of
consumer spending because consumers have constrained budgets. We model the impacts
of three alternative responses that Western European consumers might have to the clothing
price increases. Each scenario assumes a different level and mix of changes in the
consumption of clothing goods and other goods based on a variety of literatures.
2. The effect on employment, and carbon emissions of changes in the volume and
composition of global demand (respending effects): The second core assumption of our
model framework is that because of the interconnected nature of the economy, changes in
Western European demand arising from the change in clothing price will affect the income
of workers around the world. In turn this will influence global consumer demand.
Therefore, our model explores the ways that income outside Western Europe might impact
employment and carbon emissions.
To further simplify the modelling, we only consider changes in the wages and prices within the
Western European clothing supply chain. The wages and prices of all other goods are assumed
to remain constant.

Figure 1 is a schematic overview of the Modelling Framework. Each of the next four
sections describes a part of the schematic in more detail.
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3.5

Figure 1 Schematic of the modelling framework and where its component parts are discussed.

3.2 Price Increase
The first step in the modelling process is to estimate the change in Western European
clothing prices. To do this we use living wage estimates by sector for Brazil, Russia, India and
China (BRIC) in an input-output price model. Input-output price models have been used to
elsewhere to study the price effects of minimum wages (MaCurdy, 2015, Saari et al., 2016). In
the general case, the price model defines a relationship between changes in the components of
value added, and changes in the price of output from each sector in the economy (Miller and
Blair, 2009),
∆𝐩 = ∆𝐯′(𝐈 − 𝐀)−1

(1)

Here, and throughout this paper, bold lower case letters are vectors and bold uppercase letters
are matrices. Therefore, ∆𝐩 is the relative price increase by sector, ∆𝐯′ is the row vector of
changes in the unit cost of value-added by sector, 𝐀 is a matrix of technical coefficients, where
each column represents the production requirements of a sector, and (𝐈 − 𝐀)−1 is the Leontief
inverse, describing the interactions between different economic sectors. The logic of equation
(1) is that increases in either the cost of labour or the return on capital are passed along as price
increases at every stage of the supply chain.
We estimate the change in value added via a two-step process. First, we estimate the
change in in labour cost as the difference between the labour compensation vector from the
World Input-Output Database (see section 3.6) and the living labour compensation vector from
Mair et al., (2017). We then estimate the change in returns to capital, taking this as a proxy for
profits. We assume that the firms directly affected by the wage increase wish to maintain the
same ratio between labour compensation/return to capital before and after the wage increase.
Therefore, ∆𝐯′ is equal to ∆𝐰 ′ + ∆𝐫 ′ :
∆𝐩 = (∆𝐰 ′ + ∆𝐫 ′ )(𝐈 − 𝐀)−1

(2)

where, ∆𝐰 ′ is the change in the unit cost of wages ∆𝐫 ′ is the change in the given by:
∆𝐫 ′ = ∆𝐰 ′ ⨂𝐝𝐱̂ −𝟏

(3)

where ⨂ denotes entrywise (element by element) multiplication, 𝐝 is a vector made by dividing
the elements of the return to capital vector by elements of the labour compensation vector
(before the wage change), and 𝐱̂ is the diagonalised vector of output by sector.
Multiplying the original Western European consumer demand bill by the relative price
change (∆𝐩) we can estimate the change in the Western European clothing demand bill, ∆𝐘𝑤𝑐 ,
before retail margins, transport margins and net taxes (i.e. the change in the value of demand
at basic prices):
̂ 𝐘𝑤𝑐
∆𝐘𝑤𝑐 = ∆𝐩

(4)

̂ is the diagonalised vector of relative price changes, and 𝐘𝑤𝑐 is the matrix of
where ∆𝐩
household expenditure from the world input-output table (see section 3.6), with elements
corresponding to clothing consumption in Western Europe left with their original values, and
all other elements set to zero. Consequently, ∆𝐘𝑤𝑐 contains the changes in Western European
expenditure and zeros.
To estimate the final change in consumer prices we add in additional changes in retail,
wholesale, and transport margins and net taxes (i.e. we convert from basic to purchaser’s
prices). This is important because, as Miller and Williams (2009) note, changes in labour costs
further down the supply chain are likely to increase the intermediate costs of retailers and
therefore affect their net taxes and profit margins. As a result, the change in the final consumer
price is greater than the change in labour costs alone.

Therefore, we estimate ∆𝐟𝒘𝑐 , a vector showing the Western European clothing final
demand bill in each of our Western European countries after incorporating proportional
adjustments in taxes and retail margins,
∆𝐟𝒘𝑐 = ((𝐃∆𝐘𝑤𝑐 ) ⨂ 𝐌)𝐢

(5)

where 𝐃 is a matrix converting ∆𝐘𝒘𝑐 from the WIOD classification to the Classification of
Products by Activity (CPA)1, 𝐌 is a matrix converting from basic to purchaser’s prices
(Appendix B), and 𝐢 is a vector of ones and zeros used as a summation function. The new
Western European final demand bill for clothing is then,
∗
𝐟𝒘𝒄
= ∆𝐟𝒘𝑐 + 𝐟𝒘𝑐

(6)

where 𝐟𝒘𝑐 is the original Western European clothing final demand bill in purchaser’s prices in
the CPA classification system. The percentage price change in clothing consumption for each
of the Western European countries (𝐠 𝒘𝑐 ) is found by dividing each entry in ∆𝐟𝒘𝑐 by the original
consumer expenditure on clothing in the respective country. In matrix symbolism we have:
𝐠 𝒘𝑐 = ∆𝐟𝒘𝑐 ⊘ 𝐟𝒘𝑐

(7)

3.3 Western European Clothing Demand Effect
The Western European clothing demand effect describes how the changes in Western
European demand for clothing goods impacts on our indicators. Combining the percentage
clothing price increase in each of the Western European countries (𝐠 𝒘𝒄 ), with own-price
elasticities of demand for clothing in each Western European country we can estimate the
change in expenditure for clothing in Western Europe (∆𝐣𝒘𝒄 ),

1

We convert to CPA because WIOD provides final demand data at both purchasers and basic prices in the CPA

classification allowing us to convert between the two price concepts. See Appendix B for more detail.

∗
∆𝐣𝒘𝒄 = 𝐠 𝒘𝒄 ⊗ 𝛗𝒘𝒄 ⊗ 𝐟𝒘𝒄

(8)

where 𝛗𝒘𝒄 is a vector of the own price elasticities for Western European clothing by country,
and 𝐟𝒘𝒄 is the vector of the expenditure of Western European clothing by country following
the wage increase in BRIC and ⊗ represents element-by-element multiplication. The own price
elasticity values vary by scenario.
∆𝐣𝒘𝑐 is the change in expenditure for the COICOP clothing category valued at
purchaser’s prices in Western Europe. To use this for impact analysis we convert ∆𝐣𝒘𝑐 into the
WIOD classification at basic prices using bridge matrices (Appendix B). This gives us ∆𝐲𝑤𝑐 ,
a vector of the change in Western European expenditure on clothing goods valued at basic
prices in the WIOD classification following the BRIC living wage price increase.
∆𝐲𝑤𝑐 is used as an input to a price adjusted quantity input-output model.
̂∗ (𝐈 − 𝐀∗ )−𝟏 ∆𝐲𝑤𝑐
𝐞𝒘𝒄 = 𝐮

(9)

where: 𝐞𝒘𝒄 is a vector of the effects that occur due to changes the final demand bill in either
labour compensation or employment or carbon emissions caused by the change in Western
European demand for clothing goods following the BRIC living wage price increase;
̂∗ (𝐈 − 𝐀∗ )−𝟏 is a matrix of impacts per unit of final demand, as is as usually found in
𝐮
environmentally or socially extended input-output analyses (Miller and Blair, 2009). The only
difference is that the impact intensities (𝐮∗ ) and technical coefficients (𝐀∗ ) are derived from
economic output and transaction parameters that reflect the new price of clothing following the
̂∗ (𝐈 − 𝐀∗ )−𝟏 is given in Appendix C
living wage increase in BRIC. The derivation of 𝐐∗ = 𝐮
and follows Choi et al., (2010) in using the price index described above to make the relevant
adjustments. For each of the three output measures we estimate a different 𝐞𝒘𝒄 vector, based
on different impact intensity vectors (𝐮∗ ).

3.4 Western European Non-Clothing Demand Effect
To estimate the percentage change in demand for non-clothing goods in Western
Europe (∆𝐉𝒘𝒐 ), we multiply the cross-price elasticities of demand with respect to clothing
(𝚿𝒘𝒄 ) for 8 consumption categories2 by the clothing price increase,
∆𝐉𝒘𝒐 = 𝐆𝒘𝑐 ⨂ 𝚿𝒘𝒄 ⊗ 𝐅𝒘𝒐

(10)

where 𝐆𝒘𝑐 is a matrix made by repeating 𝐠 𝒘𝑐 8 times and 𝐅𝒘𝒐 is the final demand bill for all
Western European non-clothing goods in purchaser’s prices. As with the own price elasticities
of demand the cross-price elasticities of demand with respect to clothing (𝚿𝒘𝒄 ) vary by
scenario (see section 3).
As above, we then convert ∆𝐉𝒘𝒐 to the WIOD classification and to basic prices. This
gives us ∆𝐲𝑤𝑜 , a vector of Western European demand for non-clothing goods following the
BRIC living wage price increase in the Western European clothing supply chain. ∆𝐲𝑤𝑜 can be
used as an input to a standard quantity input-output model for impact assessment,
𝐞𝒘𝒐 = 𝐮
̂ (𝐈 − 𝐀)−𝟏 ∆𝐲𝑤𝑜

(11)

where: 𝐞𝒘𝒐 is a vector of impacts (changes in labour compensation, employment or carbon
emissions) resulting from the change in Western European demand for non-clothing goods
following the BRIC living wage price increase and 𝐮
̂ (𝐈 − 𝐀)−𝟏 is the matrix of impacts per unit
of final demand. Note that we do not use the price adjusted quantity input-output model as the
price of goods in all supply chains other than Western European clothing are assumed to remain
constant.

2

As defined by Meade et al., (2011): Food Beverages and Tobacco; Gross Rent, Fuel and Power; House

Furnishings; Medical Care; Transport and Communication; Recreation; Education; Other.

3.5 Global Respending Effect
The global respending effect describes how the changes in Western European demand
drive changes in global demand, which have their own impacts. Most obviously, we would
expect a change in the demand of the BRIC countries where total income is likely to change
substantially as a result of both the changes in wage rates and the change in Western European
demand. However, we would also expect some changes in demand in other countries due to
the interconnected nature of the global economy.
To estimate these effects, we make two simplifying assumptions. First we assume that
percentage changes in labour compensation are equivalent to the resulting change in income.
Second we assume that there is no change in income in Western Europe. These assumptions
allow us to multiply the percentage change in labour compensation in the Non-Western
European countries (𝐇𝒈 , derived from equations (9) and (11)) by the relevant income
elasticities of demand (𝚽𝒈 ),
∆𝐉𝒈 = 𝐇𝒈 ⨂ 𝚽𝒈 ⊗ 𝐅𝒈

(12)

where 𝐅𝒈 is the Non-Western European final demand bill. Note that, unlike for Western
European price elasticities of demand, the elements of 𝚽𝒈 are constant between scenarios
(taken from Muhammad et al., 2011).
Finally, as for the previous two effects we convert ∆𝐉𝒈 to WIOD classification and basic
prices. This gives us ∆𝐲𝑔 , a vector of the change in all non-Western European final demand
following the BRIC living wage price increase in the Western European clothing supply chain.
Put another way, ∆𝐲𝑔 is the final demand associated with non-western European incomes
estimated in equations (9) and (11). It does not include higher order effects as this would require
a dynamic model. This can be used as an input to the standard quantity input-output model,

𝐞𝒈 = 𝐮
̂ (𝐈 − 𝐀)−𝟏 ∆𝐲𝑔

(13)

where: 𝐞𝒈 is a vector of impacts (changes in employment or carbon emissions) resulting from
the change in Non-Western European demand following the BRIC living wage price increase
in the Western European clothing supply chain.
3.6 Data
Our framework is built around the global multi-regional input-output model described
in Mair et al., (2016, 2017). We use the same country classification system. Living wage
estimates are taken from Mair et al. (2017). All input-output data comes from the World InputOutput Database (Timmer et al., 2015). All other data sources are described in the text below.
All data are for 2005, as these are the only available sectoral, comparable, living wage estimates
available for the BRIC countries.
3.7 Scenarios
For the analysis we simulate 3 scenarios of Western European consumer responses to
the price increase associated with paying BRIC workers in Western European Clothing supply
chain a living wage. The first two scenarios, Slow Fashion and Willing to Pay draw on a
different expectations of consumer behavior that are grounded in the industrial
ecology/sustainable fashion and labour economics literatures respectively. They are designed
to reflect consumer reactions to the increased clothing costs associated with fairer wages, that
different groups consider plausible and desirable. The third scenario, Business as Usual, uses
statistical descriptions of consumer behavior, and assumes that the ‘fairness’ element to this
price increase does not factor into consumer decision making. By comparing all three scenarios
of consumer behaviour we aim to address a range of literatures and approaches to the problem
at hand.

Table 1 shows the characteristics that are shared between all the scenarios. These
assumptions primarily serve to isolate the effects of the causal factors we are most interested
in. Although some are quite strong, we believe that they serve a useful purpose in simplifying
the model and allowing us to focus only of the mechanisms of particular interest. However,
they do limit the generalisability of our results.
Table 1 Characteristics shared across all scenarios
Characteristics Shared Across all Scenarios
All scenarios see the same wage increase for workers in BRIC. This is approximately equal
to a doubling of the average BRIC wage.
~12.5% price increase, resulting from the paying BRIC workers in the Western European
clothing supply chain a living wage (including profit margin increases for directly impacted
firms, wholesalers, and retailers).
At the aggregate (COICOP) level, all cost increases are passed to the final consumer in their
entirety (full price pass-through).
Consumers face a general increase in clothing prices at the COIOP level, rather than at the
individual country-sector level. This can be interpreted either as retailers spreading the price
increase evenly across all their goods, rather than passing increases on at the garment level,
or as constant consumption technology.
Constant production technology (i.e. no returns to scale or substitution between inputs).
Unconstrained factors of production (i.e. no limits on labour, capital or natural resources).
The same income elasticities of demand for the non-Western European countries.

Slow Fashion: The key characteristic of our Slow Fashion scenario is that shifts in
consumer preferences lead to consumers spending approximately the same amount of money,
but purchasing fewer physical goods. This scenario is the one most closely linked to the idea
of ‘better rather than more’ as discussed in section 2. The following quote from the designer
Kate Fletcher (2008, P. 173) captures the spirit of this scenario:
“Garments are still mass produced, but they are done so in supplier factories that
pay living wages and maintain high standards…Quality normally comes at a price
… slow fashion pieces will cost substantially more than they do today… This will

result in us buying fewer high value, slow-to consume products and bring key
resource savings”
In essence, Slow Fashion should represent what might happen if consumers decide to buy
fewer, more expensive clothes in a conscious effort to lead more sustainable lives.
To operationalise Slow Fashion in our model, we set Western European own-price elasticity
of demand with respect to textiles and clothing goods values as -1. This means that Western
European nominal spend on textile and clothing goods remains constant, while the physical
quantity of textile and clothing goods drops proportionally with the price increase. As Western
European consumers accept the complete price increase and fund this by purchasing fewer
clothing goods, there is no Western European non-clothing effect in this scenario (cross-price
elasticity values are set to zero).
Willing to Pay: The key assumption of Willing to Pay is that consumers will accept
the price increases and will not reduce the quantity of textiles and clothing goods that they
demand. Where Slow Fashion drew from the industrial ecology and sustainable fashion
literatures, Willing to Pay draws from past work in labour economics which has tended argue
that consumers will be willing to pay a premium for sweatshop free goods (e.g. WRC, 2005,
Tully and Winer, 2014). However, (as discussed in 2.3) such studies have not included
systematic examination of such a response. Willing to Pay is a first attempt to think about how
the willingness to pay more for clothing goods might spillover into other consumption areas.
Willing to Pay is modelled by setting Western European own-price elasticity of
demand with respect to clothing goods to 0. However, we assume Western European
consumers have fixed budgets and so will have to reduce spending in other categories in order
to finance their increased expenditure on clothing goods. We treat the increased expenditure
on clothing goods as analogous to a decrease in real disposable income (following Chitnis et

al., 2013, and Chitnis et al., 2014). This allows us to use income elasticity of demand values
in the relevant matrix of elasticities in the model framework. The Western European income
elasticities of demand are taken from Muhammad et al., (2011).
Business as Usual assumes no substantial deviation from estimated consumer
responses to historical price changes. Therefore, whereas the previous scenarios assumed a
shift in consumer preferences (Slow Fashion) or that consumers respond differently to price
increases motivated by concern for workers than to other price increases (Willingness to Pay),
Business as Usual assumes that historical consumer responses to price changes are a good
approximation of how consumers would react to the proposed living wage price change. In this
way Business as Usual offers a kind of baseline scenario, assuming no special change in
consumer behaviour.
To model Business as Usual, we take the Cournot-uncompensated own-price and
cross-price elasticity values for 9 consumption categories3 from Meade et al. (2011) and
Muhammad et al. (2011) respectively. On average, the Western European own-price elasticity
of demand for textiles and clothing goods is approximately -0.7, while the cross-price elasticity
values vary between -0.006 and -0.02.

4. Results
This section presents key results from our analysis. First we present the estimated price
increase, then how this price impacts jobs and carbon emissions in the three scenarios, before
breaking the net employment and carbon impacts into their component effects. A full list of
model outputs can be found in Appendix A.

3

Food Beverages and Tobacco; Clothing and Footwear; Gross Rent, Fuel and Power; House Furnishings; Medical

Care; Transport and Communication; Recreation; Education; Other.

4.1 Price Increase
Figure 2 shows that paying BRIC workers in the Western European clothing supply
chain a living wage rate would have added 45 Billion USD to the Western European clothing
final demand bill, assuming full pass-through of cost increases at every stage of the Western
European clothing supply chain and proportional increases in retail, wholesale, and transport
margins, and net taxes. This is equal to ~ 12.5%, of Western European Clothing Demand in
2005.

Figure 2 Western European final demand bill after the living wage is applied (left) and before living
wage is applied (right). All values are in Market Exchange Rates

4.2 Net Changes in BRIC employment and Global Carbon Emissions
For each scenario, Figure 3 shows how BRIC employment changes relative to that
which was supported by the 2005 Western European clothing supply chain. Likewise, Figure
4 shows how global carbon emissions change relative to global carbon emissions embodied in

the 2005 Western European clothing supply chain. BRIC employment increases in all three
scenarios, while global carbon emissions remain roughly constant. On the other hand, there is
a substantial difference between the two indicators BRIC employment varies between 36% and
60%, while global carbon emissions vary between -0.5% and -2%.

Figure 3 Total change in BRIC employment (*relative to the BRIC employment supported by the 2005 Western
European clothing supply chain), as a result of paying BRIC workers in the Western European clothing supply
chain a living wage and passing all costs through to Western European consumers in three scenarios. Figures
account for the impact of changes in Western European consumption (Western European clothing demand and
non-clothing demand effects) and the impact of changes global consumption (global respending effect).

Figure 4 Total change in global carbon emissions (*relative to the carbon emissions embodied in the 2005
Western European clothing supply chain) caused by paying BRIC workers in the Western European clothing
supply chain a living wage and passing all costs through to Western European consumers in three scenarios.
Figures account for the impact of changes in Western European consumption (Western European clothing
demand and non-clothing demand effects) and the impact of changes global consumption (global respending
effect).

4.3 Explaining the Change in BRIC Employment
In all scenarios the large increase in BRIC employment is caused by the global
respending effect. Figure 5 shows how each of the three effects (Western European clothing
demand, Western European non-clothing demand and global respending) contributes to the net
increases in BRIC Employment. The changes in Western European clothing consumption
(Western European Clothing effect) reduce employment in BRIC by around 10% in both Slow
Fashion, and Business as Usual. There is no Western European clothing effect in Willing to
Pay as physical consumption remains constant. Changes in Western European non-clothing

consumption (Western European non-clothing effect) reduces employment in BRIC by less
than 5% in all scenarios. Conversely, changes in global expenditure (global respending effects)
increase BRIC employment (compared to BRIC employment previously supported by Western
European clothing consumption) by approximately substantial amounts in all scenarios: 36%
in Slow Fashion, 59% in Willing to Pay, and 38% in Business as Ususal.

Figure 5 How the three effects (WEU clothing, WEU non clothing, global respending) influence BRIC employment
*relative to the BRIC employment supported by the 2005 Western European clothing supply chain in our three
scenarios. BRIC=Brazil, Russia, India, China; WEU= Western Europe, OEU= Other Europe, OAC= Other Affluent
Countries, OLAC = Other Less Affluent Countries.

We see the big employment multiplier effects in BRIC because the living wage shifts
spending power from a location that generates comparatively few BRIC jobs, to a location that
generates substantial numbers of BRIC jobs. Most of the change in global demand is an
increase in BRIC spending. In all scenarios, the net effect of paying BRIC workers in the
Western European clothing supply chain a living wage and then passing all costs through to
Western consumers is to substantially increase BRIC labour compensation (relative to the
BRIC labour compensation provided by the 2005 Western European clothing supply chain)
(Figure 6; Table 2). Moreover, a dollar spent in Western Europe generates fewer jobs within
BRIC than a dollar spent directly in BRIC itself. Furthermore, we would expect a dollar spent
in BRIC to stimulate substantial economic activity within BRIC, and to purchase more goods

than a dollar in Western Europe, because price levels in BRIC are lower than in Western
Europe.

Figure 6 Total change in BRIC Labour Compensation (*relative to the BRIC labour compensation
provided by the 2005 Western European clothing supply chain) caused by paying BRIC workers in the
Western European clothing supply chain a living wage and passing all costs through to Western
European consumers in three scenarios. Figures account for the impact of changes in Western
European consumption (Western European clothing demand and Western European non-clothing
demand effects). Note that unlike other figures, respending is not accounted for here.

Table 2 Change in Labour compensation relative to that provided by the 2005 Western European Clothing supply
chain by world region in each scenario BRIC=Brazil, Russia, India, China; WEU= Western Europe, OEU= Other
Europe, OAC= Other Affluent Countries, OLAC = Other Less Affluent Countries. Figures account for the impact
of changes in Western European consumption (Western European clothing demand and Western
European non-clothing demand effects). Note that respending is not accounted for here.

BRIC
WEU
OEU
OAC
OLAC

Slow Fashion

Willing to Pay

Business as Usual

74%
-9%
-10%
-11%
-11%

96%
-25%
-4%
-14%
-7%

77%
-16%
-8%
-14%
-7%

The Western European Clothing and Non-Clothing effects have only limited impacts
on BRIC employment because the changes in Western European demand are only small. This
is a result of the relatively small price increase which averaged 12.5% across the Western
European countries, which is then combined with elasticities of demand. The lowest elasticity
of demand valued used was -1 (Slow Fashion), all other elasticities of demand values were
greater than -1. Consequently, the largest possible reduction in Western European demand in
our model is 12.5% in Slow Fashion, with Willing to Pay and Business as Usual seeing
smaller reductions in demand by definition.
4.4 Explaining the Change in Carbon Emissions
The relatively small changes in global carbon emissions are also the result of the global
respending effect. Figure 7 shows how each of the three effects contribute to the total change
in carbon emissions. The global respending effect has the largest influence, increasing carbon
emissions by between 10% (Slow Fashion) and 16% (Willing to Pay) in all scenarios. In all
scenarios the combined Western European Clothing and Western European Non-Clothing
effect reduces carbon emissions by between -10% (Slow Fashion) and -15% (Willing to Pay).

Figure 7 How the three effects (WEU clothing, WEU non clothing, global respending) influence global carbon
emissions *relative to the carbon emissions embodied in the 2005 Western European clothing supply chain in
our three scenarios.

There are several reasons why we might expect the global respending effect to cancel
out the carbon savings coming from reduced Western European consumption. These all
concern the relative spending power and carbon intensity of BRIC consumption vs Western
European clothing consumption. Table 3 shows that the only region to see increases in carbon
emissions is BRIC. This makes sense, because BRIC was the only region to see an increase in
income (Table 2). In addition, a dollar has more spending power in BRIC to than a dollar in
Western Europe, and so we would expect a dollar of spending in BRIC to be more carbon
intensive than a dollar spent in Western Europe. Furthermore, the largest carbon savings come
from reductions in Western European clothing consumption (Figure 7), a category known to
be less carbon intensive than other consumption categories (Tukker and Jansen, 2006, UNEP,
2010). Conversely the BRIC workers who receive additional money are assumed to spend this
across all 9 consumption categories. Consequently, the average carbon intensity of their
consumption is likely to be greater than the average carbon intensity of Western European
clothing consumption.
Table 3 Change in Carbon emissions relative to those embodied in the 2005 Western European Clothing supply
chain by world region in each scenario. BRIC=Brazil, Russia, India, China; WEU= Western Europe, OEU= Other
Europe, OAC= Other Affluent Countries, OLAC = Other Less Affluent Countries.

Slow Fashion

Willing to Pay

Business as Usual

BRIC
WEU
OEU
OAC
OLAC

15%
-9%
-17%
-11%
-13%

29%
-29%
-5%
-8%
-2%

16%
-17%
-17%
-14%
-13%

5. Discussion
5.1 Evidence for employment and carbon multipliers
The principal result from this analysis is evidence supporting the idea of employment
and carbon multipliers associated with paying higher wages to workers in poorer countries.
These multipliers have substantial potential for offsetting both the unemployment effects and
carbon savings associated with any decreases in consumption that result from higher wages.
All our scenarios find that paying living wages in BRIC increases BRIC income, despite
reductions in Western European consumer spending. Spending of this income leads to an
overall increase in employment and negligible net changes in carbon emissions (holding all
else equal).
In both cases the key to our result is the global nature of the model, and the impacts of
economic geography. In fact the central mechanism of our model is a simple one: the
purchasing power of one dollar is very different in Western Europe than in BRIC, as are the
relative labour and carbon intensities of that dollar. The result is that in a global supply chain
the a wage increase in poorer parts of the world will have a much smaller impact on consumer
prices in wealthy parts of the world than it will have on the relative income of the workers
whom receive it. In turn, this suggests that such wage increases are likely to stimulate more,
rather than less, consumption at the global scale.
There is a caveat to this point which is about the decisions made by firms and the power
they wield. That a large wage increase leads to a small price increase is true for aggregate

consumption categories: doubling wages in BRIC (and allowing for increases in profit
margins), will only lead to a 12.5% price increase in the total clothing final demand bill.
However, the cost of individual garments may increase by much more than this. If firms choose
to pass on the increased costs on a garment by garment basis, consumers may respond
differently than our results suggest (though this is not strictly certain, as even with substantial
price increases such goods could conceivably remain the cheapest on the market). Our
scenarios all assumed that firms would pass the price on via an increase in their general price
level. It is worth emphasising two things First, this depends partly on whether firms feel they
are able to do so, which will depend on the extent to which they engage in price based
competition. Second, the effect the wage increase has on workers and the environment, is likely
to depend on the choices made by firms (Schmitt, 2015).
Our findings are significant for two reasons. First, there is debate over the existence of
the employment multiplier effect if sweatshop wages are increased (Coakley and Kates, 2013,
Sollars and Englander, 2016). Second, the global respending effect leads to an overall increase
in environmental impacts, due the enhanced development in BRIC. The question is: to what
extent does the global respending mechanism within our model have real world credibility?
The employment multiplier from wage increases has some limited precedent in the
literature. Drawing on the work of Hall and Cooper (2012), Schmitt (2015) includes “increases
in demand” in his list of potential channels of adjustment for higher minimum wages in the
USA. Additionally, Magruder (2013) examines data from 1990s minimum wage increases in
Indonesia and finds evidence that the minimum wage increases in Indonesia increased full time
waged employment by creating additional demand in Indonesia.
There is also evidence to suggest that our model misses mechanisms that might enhance
the actual impact of respending on both BRIC employment and global carbon emissions. Our

model treats all outputs from a given sector as homogenous. However, in reality there are
differences in the production technology of goods for export and for domestic markets (e.g.
Jiang et al., 2015). Studies that distinguish between the production for domestic markets and
production for exports, typically find that production for domestic markets generates more
employment, more value added and more carbon emissions than goods for export. For example,
research on China finds that exports generate less domestic value added and less employment
than production for domestic markets, because production for domestic markets in China use
substantially fewer imported intermediate goods than production for exports (Chen et al.,
2012). Moreover, this discrepancy is even greater in processing exports of which make up a
major part of China’s involvement in the clothing supply chain (Pun Ngai, 2007; Chen et al.,
2012). Likewise, Dietzenbacher et al., (2012) show that distinguishing between processing
exports and normal production reduces the carbon footprint of Chinese exports.
5.2 Implications for supply chain living wages as sustainable development strategy:
good but not sufficient.
The finding that respending effects have only negligible effects on global carbon
emissions is potentially problematic for the idea that more equitable distributions of income
can constitute a sustainable consumption strategy (Fletcher, 2008, Clift et al., 2013) because
the sustainable development goals require dramatic decreases in emissions. Our finding
suggests that the rebound effect is a relevant consideration in evaluating global redistribution
schemes. What we call respending is effectively a macro-economic rebound effect where an
action intended to reduce environmental damage frees up money to be spent elsewhere in a
way that either completely or partially negates the environmental savings (Druckman et al.,
2011).
However, there are two caveats to be made here. First, a key driver of our results is our
choice of case study: the clothing supply chain. Clothing is a relatively low carbon intensity

consumption category (Tukker and Jansen, 2006, UNEP, 2010). If we were to repeat this study
using a more carbon intensive sector, such as food, it is possible that we may see a substantial
decrease in emissions. However, clothing is also relatively labour intensive, and so the net
gain/loss is not completely clear. The second caveat may be more important: once we account
for equity the case for increasing wages in global supply chains as part of the sustainable
development goals is substantially strengthened.
In fact we would suggest that paying higher wages in global supply chains does look
like a good first step toward the sustainable development goals once equity is taken into
account. At the top of this paper we argued that in order to meet the sustainable development
goals we need initiatives that reduce the impact of affluent country consumption, in order to
make space for increased consumption in poorer countries. In our analysis the increase in
emissions all occurred within BRIC itself. There is a case to be made that per capita carbon
emissions should be allowed to increase in BRIC in order to create a more equitable sharing of
the global carbon budget (Elzen et al., 1992, Pan et al., 2015). From this perspective, our
finding of negligible net changes in carbon emissions but substantial increases in BRIC
employment may well suggest that global redistribution via wages is in line with the sustainable
development goals. Put another way, all of our scenarios lead to substantial increases in BRIC
employment relative to that originally supported by Western European consumption of clothes
for no net gain in carbon emissions (relative to those originally attributable to Western
European clothing consumption). Therefore, we are seeing substantial social benefit for a
relatively low carbon cost. The issue is not that paying higher wages is incompatible with the
sustainable development goals, just that it isn’t enough on its own.
One possible alternative is for developing and emerging economies is to ‘leapfrog’ from
their current production and consumption systems to more sustainable ones (Tukker, 2005,

Schäfer et al., 2011). The premise of these arguments is that developing countries are not yet
as locked in to unsustainable systems as developed countries, and in many cases are going
through a period of investment in infrastructure that will shape the future of the society. This
provides a leverage point to make future production and consumption more sustainable. If
supply chain living labour compensation is part of a suite of initiatives including some that
reduce the environmental impact of BRIC production and consumption, then the increased
carbon associated with respending effects could be substantially reduced.
It is also interesting to note that there was relatively little difference across all indicators
between our slow fashion scenario and our business as usual scenario. This potentially indicates
two things. First, as above, our slow fashion scenario was too narrowly defined. The literature
on slow fashion typically emphasises additional “quality” gains leading to greater (perceived)
durability and therefore potentially larger reductions in real consumption than we modelled
(Clark, 2008, Lundblad and Davies, In Press). On the other hand, it suggests that living wage
strategies can be employed with relatively little need to bring consumers on board. That is, the
‘business as usual’ scenario suggests that current behaviours would be sufficient to increase
BRIC employment at relatively low carbon cost.
5.3 Limitations and Future Research
Finally, it is worth commenting on the limitations of this analysis. Taken at face value,
the scenarios we consider are highly specific, focusing on the simplified scenario that Western
European firms will enforce living wages on their own accord, pass all associated costs to
consumers and that their suppliers will not change their production technology. The first
problem here is that it is very difficult to enforce wages in the supply chain, no matter what
country the work is located in. For example, Bernhardt et al. (2008) provide an interesting
overview of research finding numerous wage violations in apparel factories in the United States

of America, while Rani and Belser (2012) estimate that 33% of all waged workers in India
2009-2010 received less than the minimum wage. The second problem is that the examples we
have of living wages being paid in clothing supply only extend as far as garment factories
chains (McMullen et al., 2014, Egels-Zandén, 2015).
Secondly, it is conceivable that firms would respond differently than we assume. Our
analysis showed that price increases would be likely to lead to reductions in consumption,
unless there was a substantial deviation from our Business as Usual scenario. There are
therefore incentives for firms not to pass costs through to consumers and instead to try to
maintain physical sales. Similarly, the channels of adjustment framework (Schmitt, 2015,
Hirsch et al., 2015) proposes multiple ways firms respond to labour cost increases of which
price pass through is only one. Different firm responses would change our analysis, with effects
on all indicators. Future research could expand the simple framework presented here and
examine the impacts of different firm level choices.
Lastly, the assumption of constant production technology is suspect. In the literature
there are typically two views held to be more likely than constant production technology. First,
proponents of minimum and living wages argue that efficiency wage models of the labour
market are most relevant and that workers on minimum or living wages will be more productive
and therefore firm output will increase, dampening unemployment effects (for example, Arnold
and Hartman, 2005). Conversely, opponents of living wages tend to argue that the living wage
removes the incentive to produce in low wage countries by making automated processes more
attractive (Powell and Zwolinski, 2012). Both these issues are interesting and important, but
beyond the scope of this paper. However, we would point out that in both cases the labour
productivity gains would have to be very large in order to override the effect of substantially
increased income and demand from those workers whose wages do increase.

6. Conclusions
In this paper we used an input-output framework to explore how paying supply chain
living wages might impact on the sustainable development goals. More specifically we
estimated how paying BRIC workers in the Western European clothing supply chain a living
wage would impact carbon emissions and employment. This constitutes the first systematic
exploration of living wages as a strategy for sustainable development.
The most striking result of our analysis is the large employment multiplier effect. Our
model estimated that respending of the additional income from the living wage payments, could
generate substantial additional employment in BRIC. The central mechanism driving this is
that a dollar has much greater purchasing power in Western Europe than in BRIC. This implies
that in a global supply chain a wage increase in poorer parts of the world is likely to increase
wages by more than it reduces consumption. In turn, this suggests that such wage increases are
likely to likely to increase net consumption levels and support more jobs overall. While our
paper is not conclusive evidence of the presence of the employment multiplier effect, but our
results do add suggest that respending effects could be important and require further
investigation.
Our interpretation of our results is that overall, initiatives to improve the social
conditions of workers in the clothing supply chain are likely to redistribute environmental
impacts more equitably, rather than reduce them. First, there are only likely to be marginal
reductions in the environmental impact of affluent consumption as a result of increasing supply
chain wages. We estimated that Western European clothing prices would increase by only
around 12.5%. This is a relatively small price increase for a doubling of BRIC wages and a
commensurate increase in profit margins. We would expect to lead to relatively small
reductions in Western European consumption across a range of consumer responses.

Consequently, we would also expect reductions in the carbon footprint of Western European
clothing following payment of the living wage to BRIC workers to be of a similar magnitude.
Moreover, just as there is an employment multiplier effect in our model, there is also a carbon
multiplier effect. This carbon multiplier cancelled out the reductions in carbon emissions
coming directly from decreases in affluent country consumption. No net decrease in total
carbon emissions suggests that the net environmental benefits of paying increased wages for
developing country workers are limited if they are not adopted as part of a suite of sustainability
policies. Therefore, payment of supply chain living wages is a useful but not sufficient step
toward sustainability.

Acknowledgements
We would like to thank Matthew Leach, and Arnold Tukker for helpful comments on
an earlier version of this paper. The paper also benefitted greatly from the comments of two
anonymous referees. This work was supported by a joint grant from the UK's Economic and
Social Research Council and Natural Environment Research Council, grant number
ES/J500148/1, and the ESRC funded Centre for the Understanding of Sustainable Prosperity,
grant number ES/M010163/1.

References
Alsamawi, A., Murray, J. and Lenzen, M. (2014) 'The Employment Footprints of Nations',
Journal of Industrial Ecology, 18, pp. 59-70.
Arnold, D. and Hartman, L. (2005) 'Beyond sweatshops: Positive deviancy and global labour
practices', Business Ethics: A European Review, 143, pp. 206–222.
Bernhardt, A., Boushey, H., Dresser, L. and Tilly, C. (2008) 'An introduction to the “glovesoff” economy', in Bernhardt, A., Boushey, H., Dresser, L. & Tilly, C. (eds.) The Gloves-Off
Economy: Workplace Standards at the Bottom of America's Labor Market: ILR Press, pp. 129.
Broecke, S., Forti, A. and Vandeweyer, M. (2017) 'The effect of minimum wages on
employment in emerging economies: a survey and meta-analysis', Oxford Development
Studies, 45(3), pp. 366-391s.

Chen, X., Cheng, L., Fung, K., Lau, L., Sung, Y., Zhu, K., Yang, C., Pei, J. and Duan, Y. (2012)
'Domestic value added and employment generated by Chinese exports: A quantitative
estimation', China Economic Review, 23(4), pp. 850-864.
Chitnis, M., Sorrell, S., Druckman, A., Firth, S. and Jackson, T. (2014) 'Who rebounds most?
Estimating direct and indirect rebound effects for different UK socioeconomic groups',
Ecological Economics, 106, pp. 12-32.
Chitnis, M., Sorrell, S., Druckman, A., Firth, S. K. and Jackson, T. (2013) 'Turning lights into
flights: Estimating direct and indirect rebound effects for UK households', Energy Policy,
55(0), pp. 234-250.
Choi, J.-K., Bakshi, B. R. and Haab, T. (2010) 'Effects of a carbon price in the U.S. on
economic sectors, resource use, and emissions: An input–output approach', Energy Policy,
38(7), pp. 3527-3536.
Clark, H. (2008) 'Slow + Fashion: An Oxymoron or a Promise for the Future?', Fashion Theory:
The Journal of Dress, Body & Culture, 12(4), pp. 427-446.
Clary, B. (2009) 'Smith and Living Wages: Arguments in Support of a Mandated Living Wage',
The American Journal of Economics and Sociology, 68(5), pp. 1063-1084.
Claudio, L. (2007) 'Waste Couture: Environmental Impact of the Clothing Industry',
Environmental Health Perspectives, 115(9), pp. A449–A454.
Clift, R., Sim, S. and Sinclair, P. (2013) 'Sustainable consumption and production: quality,
luxury and supply chain equity', in Jawahir, I., Sikdar, S. & Huang, Y. (eds.) Treatise on
Sustainability Science and Engineering: Springer, pp. 291-309.
Coakley, M. and Kates, M. (2013) 'The Ethical and Economic Case for Sweatshop Regulation',
Journal of Business Ethics, 117(3), pp. 553-558.
Davis, A., Hirsch, D., Padley, M. and Shepherd, C. (2018) A Minimum Income Standard for
the
UK
2008-2018:
continuity
and
change.
Available
at:
https://www.jrf.org.uk/report/minimum-income-standard-uk-2018 (Accessed: 22/09 2018).
Dietzenbacher, E., Los, B., Stehrer, R., Timmer, M. and G, d. V. (2013) 'The Construction of
World Input–Output Tables in the WIOD Project', Economic Systems Research, 25(1).
Dietzenbacher, E., Pei, J. and Yang, C. (2012) 'Trade, production fragmentation, and China's
carbon dioxide emissions', Journal of Environmental Economics and Management, 64(1), pp.
88-101.
Druckman, A., Chitnis, M., Sorrell, S. and Jackson, T. (2011) 'Missing carbon reductions?
Exploring rebound and backfire effects in UK households', Energy Policy, 39(6), pp. 35723581.
Druckman, A. and Jackson, T. (2009) 'The carbon footprint of UK households 1990-2004: A
socio- economically disaggregated, quasi- multi- regional input- output model', Ecological
Economics, 68(7), pp. 2066-2077.

Egels-Zandén, N. (2015) ' The Role of SMEs in Global Production Networks A Swedish
SME’s Payment of Living Wages at Its Indian Supplier', Business & Society, pp. 1-38.
Elzen, M. D., Janssen, M., Rotmans, J., Swart, R. and Vries, B. D. (1992) 'Allocating
constrained global carbon budgets: inter–regional and inter–generational equity for a
sustainable world', International Journal of Global Energy Issues, 4(4), pp. 287-301.
Engels, F. (1881) A Fair Day's Wages for a Fair Day's Work,
https://www.marxists.org/archive/marx/works/1881/05/07.htm (Accessed: 24/04 2018).
Fletcher, K. (2007) 'Slow Fashion', The Ecologist.
Fletcher, K. (2008) Sustainable fashion and textiles: design journeys. UK Earthscan.
Fletcher, K. (2010) 'Slow Fashion: An Invitation for Systems Change', Fashion Practice: The
Journal of Design, Creative Process & the Fashion Industry, 2(2), pp. 259-266.
Fletcher, K. (2015) 'Other Fashion Systems', in Fletcher, K. & Tham, M. (eds.) The Routledge
Handbook of Sustainability and Fashion. Abingdon and New York: Routledge, pp. 1524.
Gouma, R. 2015. RE: Email exchange, WIOD valuation matrices. Type to Mair, S.
Girod, B. and de Haan, P. (2009) 'GHG reduction potential of changes in consumption patterns
and higher quality levels: Evidence from Swiss household consumption survey', Energy Policy,
37(12), pp. 5650-5661.
Girod, B. and De Haan, P. (2010) 'More or Better? A Model for Changes in Household
Greenhouse Gas Emissions due to Higher Income', Journal of Industrial Ecology, 14, pp. 3149.
Hall, D. and Cooper, D. (2012) How raising the federal minimum wage would help
working families and give the economy a boost. Issue Brief No. 341. Washington, DC:
Economic Policy Institute, http://www.epi.org/files/2012/ib341-raising-federal-minimumwage.pdf (Accessed: 02/02/2016).
Harrison, A. and Scorse, J. (2010) 'Multinationals and Anti-Sweatshop Activism', American
Economic Review, 100(1), pp. 247-73.
Heise, A. (2017) Reconciling facts with fiction: Minimum wages in a post-Keynesian
perspective. Discussion Papers, Zentrum für Ökonomische und Soziologische Studien,
https://www.econstor.eu/bitstream/10419/168030/1/895926792.pdf (Accessed: 13/02 2018).
Hirsch, B., Kaufman, B. and Zelenska, T. (2015) 'Minimum Wage Channels of Adjustment',
Industrial Relations, 54(2), pp. 199-239.
Hiscox, M. J. and Smyth, N. F. (2006) Is there consumer demand for improved labor
standards? Evidence from field experiments in social labeling. Department of Government,
Harvard
University.
Available
at:
http://dev.wcfia.harvard.edu/sites/default/files/HiscoxSmythND.pdf (Accessed: 26/05/2015.

IEA (2015) CO2 Emissions
From Fuel
Combustion Highlights
2015,
http://www.iea.org/publications/freepublications/publication/CO2EmissionsFromFuelCombu
stionHighlights2015.pdf (Accessed: 29/01/2016).
ITC (2018) List of exporters for the selected product in 2017 Product : 62 Articles of apparel
and
clothing
accessories,
not
knitted
or
crocheted.
Available
at:
https://www.trademap.org/Country_SelProduct.aspx?nvpm=1|||||TOTAL|||2|1|1|2|1||2|1|
(Accessed: 27/09 2018).
Jackson, T. (2011) 'Societal transformations for a sustainable economy', Natural Resources
Forum, 35(3), pp. 155-164.
Jackson, T. (2017) Prosperity Without Growth: Foundations for the Economy of Tomorrow.
2nd edn. London and New York: Routledge.
Jung, S. and Jin, B. (2014) 'A theoretical investigation of slow fashion: sustainable future of
the apparel industry', International Journal of Consumer Studies, 38(5), pp. 510-519.
Keane, J. and Willem te Velde, D. (2008) The role of clothing and textile industries in growth
and
development
strategies:
Overseas
Development
Institute,
http://www.odi.org/publications/2493-role-clothing-textile-industries-growth-developmentstrategies (Accessed: 10/08/2014).
Lundblad, L. and Davies, I. (In Press) 'The values and motivations behind sustainable
fashion consumption', Journal of Consumer Behaviour.
MaCurdy, T. (2015) 'How Effective Is the Minimum Wage at Supporting the Poor?', Journal
of Political Economy, 123(2), pp. 497-545.
Magruder, J. (2013) 'Can minimum wages cause a big push? Evidence from Indonesia', Journal
of Development Economics, 100(1), pp. 48-62.
Mair, S. (2016) Better Rather Than More? Exploring the sustainability implications of paying
a living wage in the Western European Clothing Supply Chain. PhD, University of Surrey, UK.
Mair, S., Druckman, A. and Jackson, T. (2016) 'Global Inequities and Emissions in Western
European Textile and Clothing Consumption', Journal of Cleaner Production, 132, pp. 57-69.
Mair, S., Druckman, A. and Jackson, T. (2017) 'Investigating fairness in global supply chains:
applying an extension of the living wage to the Western European clothing supply chain', The
International Journal of Life Cycle Assessment.
Mair, S., Druckman, A. and Jackson, T. (2017) 'Fairness and Globalization in the Western
European Clothing Supply Chain', in Murray, J., Malik, A. & Geschke, A. (eds.) The Social
Effects of Global Trade: Pan Stanford (In Press).
Mäki, U. (2009) 'MISSing the world. Models as isolations and credible surrogate
systems', Erkenntnis, 70(1), pp. 29-43. .
McMullen, A., Luginbühl, C., Nolan, K., Crabbé, C. and Ajaltouni, N. (2014) Tailored Wages,
http://www.labourbehindthelabel.org/campaigns/itemlist/category/294-report
(Accessed:
29/05/2014).

Meade, B., Regmi, A., Seale, J. and Muhammad, A. (2011) New International Evidence on
Food Consumption Patterns: A Focus on Cross-Price Effects Based on 2005 International
Comparison
Program
Data,
http://www.ers.usda.gov/publications/tb-technicalbulletin/tb1937.aspx (Accessed: 05/05/2015).
Miller, D. and Williams, P. (2009) 'What price a living wage? Implementation issues in the
quest for decent wages in the global apparel sector', Global Social Policy, 9(1), pp. 99-125.
Miller, R. and Blair, D. (2009) Input output analysis, foundations and extensions. New Jersey:
Prentice-Hall.
Moazzem, K. G. and Sehrin, F. (2016) 'Economic Upgrading in Bangladesh’s Apparel Value
Chain during the Post-MFA Period: An Exploratory Analysis', South Asia Economic Journal,
17(1), pp. 1-21.
Muhammad, A., Seale, J., Meade, B. and Regmi, A. (2011) International Evidence on Food
Consumption Patterns: An Update Using 2005 International Comparison Program Data,
http://www.ers.usda.gov/publications/tb-technical-bulletin/tb1929.aspx
(Accessed:
05/05/2015).
Muthu, S. S., Li, Y., Hu, J. Y. and Mok, P. Y. (2012) 'Quantification of environmental impact
and ecological sustainability for textile fibres', Ecological Indicators, 13(1), pp. 66-74.
Neumark, D. (2017) The Employment Effects of Minimum Wages: Some Questions We need to
Answer. NBER Working Papers, http://www.nber.org/papers/w23584 (Accessed: 13/02 2018).
Pan, X., Teng, F., Tian, Y. and Wang, G. (2015) 'Countries’ emission allowances towards the
low-carbon world: A consistent study', Applied Energy, 155, pp. 218-228.
Pickles, J., Plank, L., Staritz, C. and Glasmeier, A. (2015) 'Trade policy and regionalisms in
global clothing production networks', Cambridge Journal of Regions, Economy and Society,
8(3), pp. 381-402.
Pollin, R., Burns, J. and Heintz, J. (2004) 'Global apparel production and sweatshop labour:
can raising retail prices finance living wages?', Cambridge Journal of Economics, 28(2), pp.
153-171.
Pollin, R., Brenner, M., Wicks-Lim, J. and Luce, S. (2008) A Measure of Fairness: The
Economics of Living Wages and Minimum Wages in the United States. USA: Cornell
University Press.
Powell, B. and Zwolinski, M. (2012) 'The Ethical and Economic Case Against Sweatshop
Labor: A Critical Assessment.', Journal of Business Ethics, 107, pp. 449-472.
Prasad, M., Kimeldorf, H., Meyer, R. and Robinson, I. (2004) 'Consumers of the World Unite
A Market-based Response to Sweatshops', Labor Studies Journal, 29(3), pp. 57-79.
Pun Ngai (2007) 'Gendering the dormitory labor system: production, reproduction, and migrant
labor in south China', Feminist Economics, 13(3-4), pp. 239-258.
Rani, U. and Belser, P. (2012) 'The effectiveness of minimum wages in developing countries:
The case of India', International Journal of Labour Research 4(1), pp. 45-66.

Saari, M., Rahman, M., Hassan, A. and Habibullah, M. (2016) 'Estimating the impact of
minimum wages on poverty across ethnic groups in Malaysia', Economic Modelling, 54, pp.
490-502.
Schmitt, J. (2015) 'Why does the minimum wage have no discernible effect on employment?',
Industrial Relations: A Journal of Economy and Society, 54(4), pp. 547-581.
Simas, M., Golsteijn, L., Huijbregts, M., Wood, R. and Hertwich, E. (2014) 'The “Bad Labor”
Footprint: Quantifying the Social Impacts of Globalization', Sustainability, 6(11), pp. 75147540.
Smith, A. (1776) An Inquiry into the Nature and Causes of The Wealth of Nations: Marxists
Internet Archive, https://www.marxists.org/reference/archive/smith-adam/works/wealth-ofnations/ (Accessed: 21/03 2018).
Sollars, G. and Englander, F. (2016) 'Sweatshops: Economic Analysis and Exploitation as
Unfairness', Journal of Business Ethics, pp. 1-15 (In Press).
Timmer, M., Dietzenbacher, E., Los, B., Stehrer, R. and de Vries, G. (2015) 'An Illustrated
User Guide to the World Input–Output Database: the Case of Global Automotive Production',
Review of International Economics, 23, pp. 575–605.
Tukker, A., Emmert, S., Charter, M., Vezzoli, C., Sto, E., Munch Andersen, M., Geerken, T.,
Tischner, U. and Lahlou, S. (2008) 'Fostering change to sustainable consumption and
production: an evidence based view', Journal of Cleaner Production, 16(11), pp. 1218-1225.
Tukker, A. and Jansen, B. (2006) 'Environmental Impacts of Products: A Detailed Review of
Studies', Journal of Industrial Ecology, 10(3), pp. 159-182.
Tully, S. M. and Winer, R. S. (2014) 'The Role of the Beneficiary in Willingness to Pay for
Socially Responsible Products: A Meta-analysis', Journal of Retailing, 90(2), pp. 255-274.
UNEP (2010) Assessing the Environmental Impacts of Consumption and Production: Priority
Products and Materials, http://www.unep.fr/shared/publications/pdf/DTIx1262xPAPriorityProductsAndMaterials_Report.pdf (Accessed: 05/04/2014).
WRC (2005) (Workers Rights Consortium) The Impact of Substantial Labor Cost Increases on
Apparel
Retail
Prices.
Globalization
&
the
Workplace
219,
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1206&context=globaldocs
(Accessed: 27/05/2015).

Appendix B: Moving Between Classification Systems and Price Concepts
The World Input-Output Database (WIOD) uses a modified form of the NACE
(Statistical Classification of Economic Activities in the European Community) industrial
classification system to describe economic transactions. Conversely, household consumption
is usually recorded in the COICOP (Classification of Individual Consumption According to
Purpose) classification system. Moreover, WIOD data is valued at basic prices, while consumer
expenditure is valued at purchaser’s prices. We examine household consumption of clothing
goods, as defined by COICOP, and integrate an input-output model with various demand
elasticities based on COICOP expenditures at purchaser’s prices. Therefore, we require
coherent translation between the two classification systems and price concepts.
B.1 Converting Between Classification Systems
To convert between classification systems we follow Druckman and Jackson (2009)
and Mongelli et al., (2010) in using bridge matrices. We do not convert directly between NACE
and COICOP but instead use an intermediary classification (Classification of Products by
Activity (CPA)), when going from NACE to COICOP and vice versa (because we will use
CPA to convert between price concepts). We need a bridge matrix for each transition.
The mechanics for estimating each bridge matrix all follow the basic process used to
transform Supply-Use Tables (SUTs) to symmetric input-output tables (Dietzenbacher et al.,
2013, Miller and Blair, 2009). For example, to move from CPA to NACE we use the World
SUTs from WIOD. The world supply table is best visualised as partitioned matrix with a NACE
(industry) classification for the rows and a CPA (product) classification for the columns. Where
the partitions on the diagonal show the domestic (within country) supply of products from each
industry, and the off-diagonal partitions (which would represent import/exports) are zero:

𝐕=

𝐕𝒂
𝟎

𝟎
𝐕𝒃

(B-1)

Where superscript letters are countries.
𝐭
We then post multiply this by a partitioned vector, = 𝐭 𝒂 , in which each partition shows
𝒃

the total use of the domestically produced products (i.e. total use in CPA):

𝐁 = 𝐕𝐭̂ −𝟏

(B-2)

Where, 𝐁 is a NACE by CPA matrix where each element of the partitions on the diagonal
indicates the share of domestic output of given product that is produced by a given industry.
This is well established as the fixed product sales structure transformation method (see Miller
and Blair (2009) and Dietzenbacher et al (2013) for more).
The other bridge matrices all follow similar processes, taking a matrix showing flows
from one classification to another and post-multiplying by the inverse of output in the relevant
classification system.
The only exception is that to estimate CPA to COICOP (𝐂) and vice versa (𝐑) we use
the CPA/COICOP conversion table from the United Kingdom Office for National Statistics
(UK ONS, 2016). As this table is much more detailed than either the WIOD database or our
elasticity parameters we aggregate from 104 products to 59 and from 36 COCIOP categories
to 9. As this type matrix is rarely released by national statistical offices (Mongelli et al., 2010)
we assume that every country has the same conversion from CPA to COICOP as the UK. To
estimate CPA to NACE (𝐁) and vice versa (𝐃) we use data from the WIOD world SUTs.

The difficulty of the move from COICOP to CPA is that the single COICOP category
of clothing becomes several CPA categories and then several NACE categories. As the living
wage price shock effects some CPA/NACE categories more than others, the relative shares in
the respective bridge matrices are changed. As a result, we also estimate price adjusted bridge
matrices for COICOP to CPA (𝐑 ∗ ) and CPA to NACE (𝐁∗ ).

B.2 Converting Between Price Concepts
While the bridge matrices translate between classification systems, we also need to
convert between price concepts. In the modelling framework, NACE data is always in basic
prices and COICOP data is always in purchaser’s prices. However, the CPA classification
functions as an intermediary between the two price concepts. CPA is used as an intermediary
because in the world use tables WIOD provide an estimate of household demand for each
country4 in CPA at both basic and purchaser’s prices. From this information we derive a
matrix, 𝐌, in which each element in a given column is the ratio of basic to purchaser’s prices
for household demand from that CPA category. To convert household demand from basic
prices to purchaser’s prices we take the entrywise (elementwise) product of the demand matrix
(in CPA) and 𝐌. To convert from purchaser’s prices to basic prices we do entrywise division
of the demand matrix by 𝐌.
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Appendix C: Derivation of the price adjusted input-output model.
The price adjusted input output model is estimated by updating the transactions table
and gross output vector from the World Input-Output Table so that it’s elements reflect a
change in price, in our case the ‘new’ price of labour under the living labour compensation
counterfactual. This updated table can then be used to estimate an input-output model in the
usual way. This process follows Choi et al. (2010), who estimate the impacts of a carbon tax
in the United States Economy.
To update the transactions table (𝐙) so that it reflects the living labour compensation
rate we multiply it by the price index estimated in the main paper in equation (3),
̂∗ 𝐙
𝐙∗ = 𝐩

(C-1)

Likewise, to estimate how the living labour compensation rate would have been reflected in
gross output we multiply it by our price index,
̂∗ 𝐱
𝐱∗ = 𝐩

(C-2)

We then estimate the price adjusted Leontief inverse,
−𝟏

𝐋∗ = (𝐈 − 𝐙∗ ̂
𝐱 ∗ )−𝟏

(C-3)

and the price adjusted impact vector,
̂∗ −𝟏
𝐮∗ = 𝐟𝐱

(C-4)

From which we can derive 𝐐∗ , the matrix of impacts per unit of final demand,
̂∗ 𝐋∗
𝐐∗ = 𝐮

(F-4)
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