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Abstract A regression model which investigates the relationship between loca-

tional choice of multinational enterprises (MNE) and environmental sustainabil-

ity in host countries as the determinant of foreign direct investments (FDI) has

been suggested. The following proxies are proposed for analysis of the environ-

mental sustainability: variables measuring environmental damage, efficiency of

natural resources’ employment, availability of renewable resources and, finally,

governmental ability to maintain a fair distribution of resources. Swedish FDIs in

73 countries worldwide have been examined using a dataset provided by Statistics

Sweden. According to the study, 83.2% of variation in the dependent variable,

FDI, can be explained by the profitability of investments. The empirical evidence

also indicates that environmental sustainability has little impact on foreign inves-

tors and that most investment location decisions are not made on the basis of

environmental sustainability criteria, at least as it represented by proxies chosen

in the paper.

Keywords Foreign direct investments (FDI) • Environmental sustainability •

Pollution haven hypothesis • Pollution halo hypothesis • Return on invested

capital (ROIC)

Introduction: Research Problem and Purpose

Foreign direct investments (FDI) play an increasingly significant role in the modern

economy. In 2015, global FDI flows jumped by 38% to USD 1.76 trillion, their

highest level since the global financial crisis of 2008–2009. Looking ahead, FDI

flows are expected to decline by 10–15% during 2016. This reflects the fragility of

the global economy with its persistent weakness of aggregate demand, elevated

geopolitical risks and a slump in multinational enterprises’ (MNE) profits. Over the
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medium term, however, global FDI flows are projected to resume growth in 2017

and to surpass USD 1.8 trillion in 2018 (UNCTAD 2016).

Analysis of the determinants of FDI has already received much attention in the

literature. Existing studies suggest that macroeconomic and political issues, insti-

tutions, labour costs, human capital, financial and trade openness, country sizes and

natural resources, taxes and investment climate in beneficiary countries are all

important factors. Empirical evidence, however, in favour of the above suggested

determinants often remains ambiguous (Blonigen and Piger 2011; Goswami and

Haider 2014). Several factors have been found to have both negative and positive

effects; this indicates an eventual lack of robustness and a limited predictive power

of regression models (Kok and Ersoy 2009). Many studies emphasise the open-

ended character of this research field, and they suggest that more effort needs to be

invested in the systematisation and testing of existing hypotheses to reflect the

priorities for FDI decision-making in different regions and countries. Furthermore,

additional variables that have not yet been properly investigated may also signif-

icantly affect the inflow of FDI.

Sustainability as a possible determinant of FDI has started to attract attention

of researchers. The concept of sustainable development was launched in 1987

when the World Conference on Environment and Development (WCED) defined

the term as a development that meets the needs of the present generation without

compromising the ability of future generations to meet their own needs (WCED

1987). The International Union for Conservation of Nature and Natural

Resources (IUCN) proposed three main pillars of sustainable development:

social, environmental and economic (IUCN 1980). In September 2015, the

United Nations Summit adopted the 2030 Agenda for Sustainable Development

together with Sustainable Development Goals (SDGs) to be achieved over the

next 15 years.

The SDGs carry significant implications for future investments worldwide, includ-

ing a much larger contribution by MNE through FDI. UNCTAD has estimated that

achieving the SDGs by 2030 in developing countries alone will require investment in

the range of USD 3.3 trillion to USD 4.5 trillion annually (UNCTAD 2016).

Academic scholars stress the importance of MNE for integrating the SDGs in

international investment decision-making and to make FDI to strictly observe the

principles of sustainable development (Voica et al. 2015). At the same time,

theoretical issues regarding interaction between FDI and the environment of the

host countries are far from being settled.

One of the most contentious issues debated today in connection with FDI

activities is whether intercountry differences in environmental regulations are

turning poor countries into “pollution havens” for foreign investors. The pollution

haven hypothesis (PHavenH) predicts that owing to the liberalisation of trade and

FDI, firms which are active in pollution-intensive sectors and operate in countries

adopting more restrictive environmental policies will transfer production abroad

and serve the domestic markets from these new foreign plants (see, e.g. Copeland

and Taylor 2003). However, while theoretical studies converge in predicting such a

shift, empirical evidence has been mixed.
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Studies testing the PHavenH by considering intercountry FDI location choice

often do not find robust support for the prediction (Smarzynska Javorcik and Wei

2004). The findings of Dean et al. (2009) regarding the location choice of FDI

within China support PHavenH for ethnically Chinese capital in industries that are

highly polluting but not for investors from high-income countries.

Mixed evidence is also provided by studies on intra-country FDI location choice,

analysing whether differences in environmental stringency across sub-national

units affect the spatial allocation of FDI within a country. Eskeland and Harrison

(2003) examined the pattern of industrial country FDI across industries within

Mexico, Venezuela, Morocco and Cote d’Ivoire but found little evidence to support
PHavenH. In contrast, studies focusing on the location of investment in the United

States found evidence consistent with the PHavenH (List et al. 2004). These US

studies argue that lack of evidence for PHavenH in research articles may be due to a

failure to account for endogeneity and measurement error. On the other hand, the

behaviour observed in the United States may not characterise FDI flows into

developing countries, the focus of concern in the PHavenH (Blonigen and Wang

2005).

A significant part of the research done in this respect has found little evidence

for widespread, systematic pollution haven effects; nevertheless, the hypothesis

that stricter regulation may, in some given conditions, shift the FDI location still

cannot be completely rejected (Golub et al. 2011). Sanna-Randaccio and Sestini

(2012) suggested that stricter climate legislation does not lead to relocation of FDI

in capital-intensive sectors in the short term. In the long-run, however, total

relocation becomes a feasible option, especially for a smaller country with limited

market size and when unit transport cost is not high, thus supporting reasonable

expenditure for moving the plant to alternative destinations with less strict

legislative climates.

The pollution halo hypothesis (PHaloH), by way of contrast, assumes that FDI

spreads best environmental management practices and technologies and contributes

to the improvement of the environment. According to Gallagher and Zarsky (2007),

FDI determines three types of greening effects: transfer of clean technologies, by

achieving more efficient and less polluting compared to domestic production;

technology leapfrogging, by transferring technologies to control pollution; and

spillovers to domestic firms, by transferring best practices in environmental man-

agement towards affiliates, domestic competitors and suppliers. Some cross-

sectoral econometric studies support the hypothesis that foreign firms are, on

average, cleaner than domestic firms after controlling for age, size and productivity

of plant (Dardati and Tekin 2010).

Researchers also suggest that FDI, through the adoption of new technologies and

the promotion of innovation and efficiency, helps to create a low-carbon economy

(Tamazian et al. 2009). MNE, for example, promote environmentally friendly

practices in countries with weak regulations by implementing high industrial

standards such as ISO 14001 (Zeng and Eastin 2012). Tamazian et al. (2009)

found that the increase in FDI inflows is associated with lower levels of CO2

emissions, because FDI inflows encourage research and development investments.
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These, in turn, possibly lead to higher technological energy-related efficiency and

therefore to lower emissions.

Zheng et al. (2010), testing the hypothesis concerning the relationship between

FDI and ambient air pollution across major Chinese cities, found that those cities

featuring higher per capita FDI flows have lower pollution levels. Witkowska

(2011) examined the potential impact of foreign investors’ activities in the Czech

Republic, Poland and Slovakia. The research results show that as yet there has been

no empirical evidence that FDI has a particularly negative impact on the natural

environment in these new EU member states. This study is less conclusive as the

absence of such a negative effect does not directly support PHaloH.

A review of the literature suggests that economic theory is ambiguous regarding

the question of whether FDI is positive or negative concerning environmental

sustainability, as concluded by Yue et al. (2016). The first group of problems in

the research field investigating relationships between FDI and environmental issues

has been created by weak measures of environmental quality and stringency and by

insufficient data for estimating variation in degree of response to different environ-

mental variables (Dean et al. 2009). Another group of problems emerges from the

introduction of drastic simplifications in modelling, resulting from attempts to

endogenise both location and policy decisions (e.g. Ikefuji et al. 2016). Golub

et al. (2011) stressed that the absence of a clear definition of theoretical concepts

in the research field constitutes a serious problem and concluded that “the contri-

bution of FDI to the environment is potentially large but largely ignored so far”

(p. 33).

This paper attempts to fill some of the gaps in the research field by proposing a

theoretical model which investigates the relationship between the locational choice

of MNE and environmental sustainability in host countries where environmental

sustainability proxies are assessed as determinants of FDI. In our study, we examine

Swedish FDI using a dataset provided by Statistics Sweden for the period

2003–2014. The value of Swedish FDI amounted to SEK 2824 billion at the

end of 2014, which is approximately 72% of Swedish GDP (Golubeva 2016). A

Swedish foreign assets portfolio is relatively diverse, enabling a search to be

conducted for general patterns that explain foreign investments made by a

particular developed country (Sweden) in the global arena. The study sample

covers 73 countries.

Theoretical Model, Method and Definition of Variables

A multiple regression model has been applied to test the ability of suggested

independent variables to explain the behaviour of the dependent variable, FDI. We

restrict the study of sustainability to an environmental factor. Firstly, economic and

social peers in connection with FDI have already been attracted by many researchers,
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while investigations of environmental sustainability are still rare. Furthermore, there

is some evidence that the most important influence comes from the environmental

pillar followed by social and economic pillars (Voica et al. 2015).

Several authors suggested that foreign investors are influenced by the profitabil-

ity of the project (Kok and Ersoy 2009; Kinda 2010; Mottaleb and Kalirajan 2010;

Golubeva 2016). In accordance with standard economic textbooks, Nnadozie and

Njuguna (2011) defined profit (Π) as the difference between revenues (R) and costs
(C). Given that total revenue is a product between quantity of goods (Q) and its

corresponding price (P), Π may be expressed as:

Π ¼ Π P;Q;Cð Þ, where ∂Π=∂P > 0; ∂Π=∂Q > 0 and ∂Π=∂C < 0 ð1Þ

Furthermore, total cost is a combination of the input costs (IN), operational costs
(OP) and hidden costs (HD). Input costs are defined as the costs of different factors
of production such as land, labour, raw materials and electricity; operational costs

include financial and transaction costs, while hidden costs involve, for example, the

monetary costs of applying for a licence to start a business.

It is reasonable to assume that profits are maximised in a country where foreign

investors can operate their businesses at low cost and produce at full scale with

competitive market prices. Therefore, variables which determine profit can also

determine the FDI flows into a country. The equation for FDI will be:

FDI ¼ f P;Q; IN;OP;HDð Þ ð2Þ

The equations assume that foreign investors prefer to invest in countries where

they can produce large amounts of goods at lower costs. We apply return on the

invested capital (ROIC) as a measure of profitability of FDI.

Several researchers have argued that the profit-related incentives for investors do

not generally work unless they are appropriately combined with other incentives

that improve the general investment climate (Athukorala 2009).

The introduction of environmental sustainability variables into the model is

handled in a manner similar to the previous studies of Liu (2006), Wang et al.

(2011), Voica et al. (2015), Peng et al. (2016) and Yue et al. (2016).

Compared to previous articles, which applied a rather restricted number of

variables, this study extends the search to multiple groups of proxies representing

the concept of environmental sustainability. These include variables measuring

environmental damage (greenhouse gases emission, air pollution), efficiency of

natural resources’ employment (GDP per energy unit), availability of renewable

resources (electricity and freshwater) and a government’s ability to maintain a fair

distribution of resources (Government Effectiveness Index and Rule of Law). The

majority of independent variables chosen for regression analysis are represented by

objective data, but two variables are represented by indices (Government Effective-

ness Index and Rule of Law). These indices are assigned scores that are used as

criteria to rank different countries and are a perception-based data source.
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The following equation is proposed for assessing the impact of various environ-

mental sustainability factors on FDI:

FDI (Model 1)¼ α + β1 (ROIC) + β2 (GDP per energy unit) + β3 (Greenhouse gases
emission) + β4 (Air pollution) + β5 (Renewable electricity) + β6 (Renewable freshwa-
ter) + β7 (Government effectiveness) + β8 (Rule of law) + ɛ, where α is a constant, β1 –
β8 are vectors of parameters to be estimated and ɛ is the stochastic error term.

The paper goes a step further by removing the profitability factor from the

regression model. The revised model (Model 2), with the indicator of ROIC, is as

follows:

FDI (Model 2)¼ α + β1 (GDP per energy unit) + β2 (Greenhouse gases emission)

+ β3 (Air pollution) + β4 (Renewable electricity) + β5 (Renewable freshwater) + β6
(Government effectiveness) + β7 (Rule of law) + ɛ.

Finally, we investigate whether determinants of FDI and return on these invest-

ments, ROIC, can be explained by the same environmental sustainability factors.

ROIC becomes the dependent variable, while independent variables previously

chosen as determinants remain the same. Model 3 is therefore developed as follows:

ROIC (Model 3) ¼ α + β1 (GDP per energy unit) + β2 (Greenhouse gases

emission) + β3 (Air pollution) + β4 (Renewable electricity) + β5 (Renewable

freshwater) + β6 (Government effectiveness) + β7 (Rule of law) + ɛ.
FDI is defined as an investment involving long-term control by a foreign direct

investor of 10% or more of the foreign enterprise resident within a different

economy (UNCTAD 2015). The value of Swedish FDI abroad is defined as.

FDI¼ E + LC + CC – LL – CL + P + IL + OH; where E – total equity; LC – long-

term claims; CC – current claims; LL – long-term liabilities; CL – current liabil-

ities; P – directly-owned properties abroad; IL – parent company investment loans;

OH – overseas homes.

In the study, as the dependent variable, we use data about FDI stock per country

(average for 2003–2014 in million SEK). Direct investment can vary considerably,

but for a small country like Sweden, large individual transactions may have a

substantial impact on the development of assets going abroad on a year-on-year

basis. Averaging allows us to address the long-term implications of foreign stocks

mitigating cyclic investment activity.

Income on Swedish direct investment assets abroad, ROIC, is defined as ROIC

¼ R +W + CL – CG – T + I; where R – income after net financial items; W – write-

downs (net) included in R; CL – capital losses included in R; CG – capital gains

included in R; T – tax in Swedish-owned companies abroad; I – interest on parent

company investment loans.

The data for profitability was provided by Statistics Sweden for 2007–2014.1

Definitions of variables and descriptive statistics are summarised in Table 1.

1We performed regression analysis applying FDI stock average as a dependent variable for the

periods 2003–2014 and 2007–2014, leaving the other independent variables unchanged. There is

no material difference which can lead to disparity in conclusions when results for the two periods

2003–2014 and 2007–2014 are compared.
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The 73 countries included in the analysis are (in alphabetical order) Algeria,

Argentina, Australia, Austria, Bahamas, Belgium, Bosnia and Herzegovina,

Botswana, Brazil, Bulgaria, Canada, Chile, China, Colombia, Croatia, Cyprus,

Czech Republic, Denmark, Ecuador, Egypt, Estonia, Finland, France, Germany,

Greece, Hong Kong, Hungary, Iceland, India, Indonesia, Ireland, Israel, Italy,

Japan, Kazakhstan, Kenya, Korea (South), Latvia, Lithuania, Luxembourg,

Malaysia, Mexico, Morocco, the Netherlands, New Zealand, Norway, Panama,

Peru, the Philippines, Poland, Portugal, Romania, Russia, Saudi Arabia, Serbia,

Sierra Leone, Singapore, Slovak Republic, Slovenia, South Africa, Spain,

Sri Lanka, Switzerland, Taiwan, Thailand, Turkey, Ukraine, the United Arab

Emirates, the United Kingdom, the United States, Uruguay, Venezuela and

Vietnam.

A stepwise methodology has been chosen to present the empirical results so that

only statistically significant variables are presented in the model. Stepwise regres-

sion implies that we add sequentially independent variables that are statistically

significant.

Table 1 Definition of variables and descriptive statistics

Theoretical

concepts Definition of variables

Time

period Mean Std. deviation

Swedish FDI FDI stock per country in MSEK Average

2003–2014

29679.22 63361.255

Return on

capital

Return on capital in MSEK Average

2007–2014

3049.47 5826.359

GDP per unit

of energy

used

GDP per unit of energy use is

the PPP GDP per kilogramme of

oil equivalent of energy use

Average

2007–2013

9.7970 3.80155

Greenhouse

gas emission

Total greenhouse gas emissions

(kt of CO2 equivalent)

Average

2007–2012

563748.71 1534685.360

Air pollution Population-weighted exposure

to ambient PM2.5 pollution

Average

2010–2014

21.5241 19.02665

Renewable

electricity

Renewable electricity output (%

of total electricity output)

Average

2007–2012

26.9016 26.35701

Renewable

freshwater

Internal renewable resources

(billion cubic metres)

Average

2007,

2012, 2014

470.7911 1024.04807

Government

effectiveness

index

Measures quality of public ser-

vices; ranges from 0 (lowest) to

100 (highest rank)

Average

2007–2014

69.3771 22.67760

Rule of law Measures quality of contract

enforcement, property rights,

police, courts; ranges from

0 (lowest) to 100 (highest rank)

Average

2007–2014

65.4756 25.68195

Source: Author’s calculations, Statistics Sweden, World Development Indicators Metadata, The

Worldwide Governance Indicators project

N, number of observations ¼ 73
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Empirical Results

Table 2 summarises the empirical results for Models 1–3. Collinearity statistics are

satisfactory. The VIF value being equal to 1 indicates that the independent variables

are not strongly correlated with one another. The Durbin-Watson statistic measur-

ing autocorrelation, where successive residuals are correlated, ranges between 1.7

and 2.2, indicating no or very minor autocorrelation.

In our multiple regression, R square for Model 1 as a predictor of FDI is 83.2,

which means that 83.2% of variation in the dependent variable, FDI, is explained by

the profitability of investments (ROIC). Furthermore, we did not find any evidence

that the proxies used for the analysis of environmental sustainability are statistically

significant determinants of Swedish FDI. When the profitability factor was removed

from the regression model, then the rule of law and greenhouse gases emission

appeared to be statistically significant determinants via a stepwise inclusion. R

square for Model 2 decreased from 83.2% to 29%. During the next step of analysis,

ROIC became the dependent variable, while independent variables previously

chosen as determinants remained unchanged. We found that the rule of law and

greenhouse gases emission are statistically significant determinants of profitability

of investments with R square of 26.2%.

The regression coefficients of greenhouse gases emission are very low in both

Model 2 and Model 3. The average amount of increase in FDI (in MSEK) for a

1 unit increase in greenhouse gases emission (kt of CO2 equivalent) is 0.013 (equal

to 13,000 SEK) for Model 2 and 0.001 (equal to 1000 SEK) for Model 3. For these

Table 2 Summary of the empirical results

Model

Unstandardised

coefficients

Sig.

VIF

collinearity

R

square

Durbin-

WatsonB Std. error

Model 1

(Constant) �572.067 3458.739 0.869

Profit_MSEK 9.920 0.529 0.000* 1.000 0.832 1.742

Model 2

1 (Constant) �41306.017 18481.336 0.029

Rule_of_law 1084.148 263.012 0.000* 1.000 0.193

2 (Constant) �52466.040 17833.735 0.004

Rule_of_law 1143.771 249.272 0.000* 1.006

Greenhouse_gas 0.013 0.004 0.003* 1.006 0.290 1.900

Model 3

1 (Constant) �2926.636 1732.031 0.095

Rule_of_law 91.272 24.649 0.000* 1.000 0.162

2 (Constant) �4071.354 1648.692 0.016

Rule_of_law 97.388 23.045 0.000* 1.006

Greenhouse_gas 0.001 0.000 0.001* 1.006 0.262 2.184

Source: Author’s calculations; *Significant at 1%
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two models, empirical data supports PHavenH, suggesting that FDI is positively

related to higher pollution levels in countries chosen as their investment destina-

tions. More important, however, is the discovery that proxies for environmental

sustainability lack statistical significance as soon as ROIC is incorporated into the

analysis.

In summary, the empirical results of the regression analysis suggest a decisive

role of return on capital in predicting FDI. When the profitability factor is

included in the regression, only 16.8% of the variation in FDI stock is due to

other sources such as random error or variables outside this analysis. The study

therefore provides additional support for the literature highlighting the impor-

tance of profitability as a determinant of FDI (Kok and Ersoy 2009; Kinda 2010;

Golubeva 2016). The results of this study also suggest that variables associated

with environmental sustainability have little impact on the stock of Swedish FDI

in 73 countries worldwide.

Only when the profitability factor has been removed from the regression do two

variables – the rule of law and greenhouse gases emission – become statistically

significant determinants. The predictive power of the model decreases alongside the

removal of the profitability factor. It seems that further investigation is required in

order to understand how to incorporate the requirements of environmental sustain-

ability into the profitability goals pursued by MNE.

The empirical evidence suggests that the rule of law has a significant impact on

foreign investors. Transparency, accountability and predictability in the design and

implementation of investment and environmental policies and regulations can be an

important step in stimulating FDI. Due to the importance of the rule of law for

foreign investors, the possible union of two goals – raising FDI and promoting

sustainability – may be achieved through enhancing environmental legislation. This

conclusion is consistent with the findings of Golub et al. (2011) who suggested that

the lack of predictable and transparent regulations (including environmental regu-

lations) has deterred FDI in a number of countries.

Conclusions

The International Chamber of Commerce (ICC), the world business organisation,

believes that investment, broadly, and FDI, specifically, can play a critical role

towards realising the SDGs. The Addis Ababa Action Agenda – agreed in July 2015

– places a significant emphasis on mobilising private finance in order to support

implementation of the SDGs. Investment, specifically FDI, is a key tool for business

involvement in sustainable development (ICC 2016). FDI can potentially play a

very important role for two reasons. Firstly, the scale of FDI and its significant

growth over recent decades makes it a crucial source of financing. Looking at

climate change-related financial flows from developed to developing countries,

Buchner et al. (2011) note that FDI is the largest source of financing across all

public and private sources. Secondly, whereas trade has largely indirect effects, FDI

Environmental Sustainability as a Determinant of Foreign Direct Investments. . . 23



has the potential to transfer environmentally friendly industries, technology and

know-how that directly contribute to environmental progress.

Foreign investors, having multiple options, will seek the best investment oppor-

tunities – those with the best prospects for returns on investment and with the lowest

perceptions of risk. The empirical evidence of our study shows that most invest-

ment location decisions are not made on the basis of environmental sustainability

criteria, at least as they are represented by the proxies chosen in this paper.

Environmental variables are eventually a small element in these international

investment decisions. While the debates regarding the pollution haven or halo

hypothesis continue, the current reality might be that businesses, including MNE,

are just beginning to take on board the implications of the post-2015 development

agenda.

With the SDG targets agreed only in 2015, it is unsurprising that indicators are

not yet reflected in the current FDI portfolio of MNE. Neither are policies and

processes to encourage further sustainable investment yet in place. It is interesting,

however, that one of the policy pillars formulated for investing in sustainable

development is related to well-established legal systems (ICC 2016), and the

importance of this factor has been supported by our study.

The balance of evidence also suggests that governments must be proactive in

capturing the economic, social and environmental benefits of FDI; supportive

public policies are required to ensure a reunion between environmental sustainabil-

ity and the profitability of particular investment projects.
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