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ABSTRACT
In the 2011 paper “Corporation Reputation and Firm Performance: Empirical
Literature Evidence” by Ronald Chibuike Iwu-Egwuonwu, the author performed
empirical studies on corporate reputation with emphasis on how it can help organizations
achieve strong competitive advantage, enhance stock market performance as well as
performance values on other measures. Firms today compete in a fast globalized
environment where tangible assets are no longer the drivers of growth and profits.
Instead, cultivating a strong reputation is essential for multinational corporations (MNCs)
to enhance financial performance. A decade ago, MNCs were much more focused on the
bottom line and sought out third world countries as suppliers with low marginal cost and
low material/labor costs. Has there been a shift recently? Do MNCs today care more
about their reputation than high bottom line profits? In this thesis, I will attempt to
answer that question by looking at the effects of environmental measures on U.S.
imports.
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Chapter 1. Introduction
You’ve all heard the phrase: “a reputation takes decades to build but seconds to destroy.” For
multinational companies (MNC), a good corporate reputation can lead to customer preference over
company’s products with similar cost and quality, the ability to charge a premium for products, and
the company’s increased value in the financial marketplace. Research has shown that reputation as an
intangible asset can generate sustained competitive advantage for companies and bring wealth
encapsulated in goodwill (Iwu-Egwuonwu, 2011). Suppliers are more trusting in the firm’s ability to
pay, government regulators will be less inclined to punish the firm if it trips up along the way, and
potential employees will be more likely to work for a firm with a good reputation (Harrison, 2009).
In fact, A US survey by Burson-Marsteller found that 95% of chief executives surveyed believed
that corporate reputation plays an important or very important role in the achievement of business
objectives (Harrison, 2009). An equally important factor to MNCs rather than reputation is the bottom
line earnings. Earnings is the fundamental driver of a company’s stock price. There will not be a
reputation left to protect when a company faces bankruptcy because it cannot generate profits. When
globalization took off in the late 20th century, countries became more interdependent economically
with high volume of cross-border movement of goods, services, capital and technology. To stay
competitive, MNCs outsourced internationally where cheap labor and material costs allowed for
tremendous profits. Many of them struggled with corporate social responsibility especially when news
of child labor sweatshops, factory fires, and environmental climate change splashed across the front
pages of newspapers. At the heart of the issue, MNCs chose less legal culpability and low marginal
cost over their reputation.
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In the basic industrial organization concept, MNCs structured the supplier base as a legally
independent entity from the parent company, and the suppliers could subcontract to second or even
third tier suppliers in order to lower the marginal cost. For example, Nike moved to Indonesia, China,
and Vietnam where protective labor laws were poorly enforced and cheap labor is abundant (Global
Exchange, 2011) in the 1980s. Nike did not own any of the factories where its shoes were produced.
Instead, it contracted the work to various factory owners (Nike FAQs, 2011). When workers
demanded rights and benefits, Nike factories closed and moved to a different location that would
enable them to continue operating at a low cost (Sage, 1999). According to Nike, it is in the business
of "marketing" shoes, not making them. Throughout the 1990s, Nike denied sweatshop claims under
the attitude that because it did not own the factories, it does not control what goes on in there. In
November of 2012, retail giant Wal-Mart also faced a similar issue. The fire at Bangladesh’s Tazreen
garment factory killed more than 100 people because the facility did not have enough fire escapes.
When Wal-Mart was contacted, the response was that it did not know the clothes were being made in
the Tazreen factory. Both Nike and Wal-Mart put their reputation on the line in order to achieve lower
marginal cost and less legal culpability. Was that the right thing to do? One thing is certain: there is a
high cost to pay for losing reputation - the support of stakeholders. Exxon’s share price plunged 20%
after the Exxon Valdez incident (Harrison, 2009).
There are two ways that a country can source: related party trade and contracted (nonrelated party
trade) for imports. Related party trade is defined in Section 402(e) of the Tariff Act of 1930, which
includes import transactions between parties with various types of relationships including “any person
directly or indirectly, owning, controlling or holding power to vote, 6 percent of the outstanding voting
stock or shares of any organization (Department of Commerce, 2010).” Nonrelated party trade
excludes trade by U.S. companies with their subsidiaries abroad as well as trade by U.S. subsidiaries
2

of foreign companies with their parent companies (Department of Commerce, 2010). In other words,
companies are trading with subcontractor suppliers.
To answer the question of where the MNCs in the United States source in a specified industry, I
will calculate the Related Party Trade Ratio (RPTratio), which is the related party trade for imports
over the sum of the related and nonrelated party trade for imports. If the ratio is more than 50%, then
the MNCs are trading more with suppliers in whom they take ownership. If the ratio is less than 50%,
then the MNCs have more contracted suppliers.

𝑅𝑃𝑇𝑟𝑎𝑡𝑖𝑜 =

Related Party Trade
Related Party Trade + Nonrelated Party Trade

For U.S. goods trade in 2011, related-party trade accounted for about 48.3 percent ($1,056.2 billion)
of consumption imports ($2,186.9 billion), nonrelated party trade accounted for 50.3% ($1,130.7
billion) of the total imports. The difference of 1.4% is non-reported – so it’s inconclusive whether they
are related or nonrelated.
Figure 1.1 Related Party Goods Trade 2011

Source: http://www.census.gov/foreign-trade/Press-Release/2011pr/aip/related_party/rp11.pdf
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If the U.S. imports for consumption are broken down for the top ten countries, it is evident that
China, a country that’s known for high pollution, has a RPTratio for 2011 is 28%, with a value of
$111,599 million. Comparing to other top ten related party countries, China has the least percentage,
by far. Furthermore, China is the only country in the top ten with a RPTratio of less than 50%.
Table 1.1 U.S. Imports for Consumption from Selected World Areas and Top Ten Countries 2011

Source: http://www.census.gov/foreign-trade/Press-Release/2011pr/aip/related_party/rp11.pdf
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Looking at the environmental performance index by Yale University, China ranks the lowest
(Table 1.2). There’s a trend that a country with a lower environmental performance (high EPI rank)
has the least percentage of related party trade (Figure 1.2). This could be the case that a country with a
lower environmental performance probably has less stringent environmental regulations. Therefore
corporations do not need to take ownership in the suppliers (less legal culpability) or to monitor
suppliers’ impact on the environment. MNCs will employ suppliers who are more likely to subcontract
to lower tiers with cheaper labor costs.
Table 1.2 EPI Rank for Top Ten Related Party Countries in 2011
Country

EPI Rank

Country

EPI Rank

Canada

37

Ireland

36

Mexico

84

Saudi Arabia

82

China

116

South Korea

43

Japan

23

United Kingdom

9

Germany

11

France

6

http://epi.yale.edu/dataexplorer/countryprofiles
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Figure 1.2 Scatterplot of EPI Rank vs RPTratio

To solve the economic issue of reputation versus low marginal cost and legal culpability, I will
analyze if multinational corporations in the United States acknowledge their reputation by looking at
the change in import patterns, if at all, when environmental factors are considered. If positive
environmental factors promote MNCs to have related party importing from countries, then I can
conclude that MNCs do care about their reputation more than lower marginal costs.

6

Chapter 2. Literature Review
Corporate Reputation:
What is the definition of corporate reputation? There are many definitions of corporate reputation.
One that’s all-encompassing is defined as observers’ collective judgment of a corporation based on
assessments of the financial, social and environmental impacts attributed to the corporation over time
(Barnett, et al.,2006).
What are the components of corporate reputation? The components of corporate reputation vary.
The most commonly described are the ten components of corporate reputation cited by Schwaiger, in
his 2004 study entitled “Components and Parameters of Corporate Reputation - An Empirical Study.”
They are as follows:
1. Quality of employees: the very foundation of high reputation resides in the quality of staff
organizations’ hire, the depth of their motivation and their talents. How these employees are
treated and the quality of their workplace behavior seep out into the public domain and thus
affect the reputation or otherwise which an organization will be associated with.
2. Quality of the management: the public likes well-managed organizations that can also
boast of high-quality managers with clear vision for the future. Organizations that harbor
management people or executives who cut corners often end up on the liability side of
corporate reputation because with time their flanks burst open irretrievably.
3. Financial performance: when an organization has built itself to become financially strong,
has a record of long term profitability and clear growth prospects, its reputation will increase.
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4. Quality of products and services: organizations add notches to their reputation by offering
verifiable very high quality products and services. In fact, high quality goods and services
offered by organizations may well be the beginning of the journey to earning sustained
reputation.
5. Market leadership: organizations that have plotted their growth paths well to become
market leaders are admired. This admiration builds into a cluster of intangible assets for the
organization.
6. Customer orientation or focus: the care an organization lavishes on its customers translates
into values that add up to build a fortress of reputation for itself. Organizations are therefore
better off building strong commitment to their customers.
7. Attractiveness or emotional appeal of the organization: when people feel good about an
organization for reasons that have to do with the good perception people have of it, such an
organization can be said to have emotional appeal. Thus, organizations should continually
rework their strategies so as to continue to enjoy this asset.
8. Social responsibility: it is rewarding for organizations to recognize social responsibilities
and support good causes in the society. These things don’t go unrewarded.
9. Ethical behavior: when an organization behaves ethically, it is admired, respected and
accepted as an epitome of trust. This adds a lot of good reputation to its image.
10. Reliability: the organization that stands behind its products/services and provides
consistent service is perceived and taken to be reliable. It is noteworthy that all the above ten
measures are directly influenced by the quality of governance found in organizations.
8

Wang, and Smith in their 2008 work entitled “Does Corporate Reputation Translate into Higher
Market Value?” identified the components of corporate ethical behavior that can produce reputation as
good treatment of employees, care of the environment, and honest financial reporting. Exploring the
environmental impact of corporate reputation in this thesis will cover two of the components: social
responsibility and ethical behavior.
How do you measure corporate reputation? Currently there isn’t a “standard” measurement of
corporate reputation. The four most common ways are Fortune’s AMAC (America’s Most Admired
Companies) ranking restricted to US firms; Fortune’s GMAC (Global Most Admired Companies)
ranking of the Global 500 divided into 24 industries and 13 countries; the third measurement model is
used by the German ManagerMagazin that rated the top 100 German companies; and the fourth
method is the Harris – Fombrun Reputation Quotient that focuses on six pillars (emotional appeal,
product & services, financial performance, vision & leadership, workplace environment and social
responsibility).
Manfred Schwaiger in his 2004 paper “Components and Parameters of Corporate Reputation – An
Empirical Study” devised a plan to measure corporate reputation in aspects that were not considered in
existing measurement tools. The author split corporate reputation into two dimensions, a cognitive
component called competence and an affective one called sympathy. Cognitive procedures are often
described as information-processing tasks, i.e., information selection, perception and evaluation, as
well as building preferences and decision-making. The sympathy aspect is emotionally dominated with
feelings and sentiments, and a sort of personal appreciation of how a company is and what it does. The
author used the set of 21 explanatory items (Appendix 2.1) to create a representative data base. A
series of three computer-assisted telephone interview studies was conducted. The survey was
administered to 300 respondents in each of three countries – Germany, Great Britain, and the United
9

States – for a total of 900 respondents, evaluating four companies: Allianz (Financial Services and
Insurance), BMW Group (Car manufacturer), E.ON (Power Supplier) and Lufthansa (Airline). The
result was a sample of 3,296 company evaluations, which was split into two subsamples, an
exploration sample sized n = 1651 and a validation sample sized n = 1646. The author then used a
Multiple Indicator Multiple Causes (MIMC) model to construct four indices – quality, performance,
responsibility and attractiveness as exogenous variables of corporate reputation (Appendix 2.2). The
resulting formative indicators as shown in Appendix 2.2 are bundled to indices, followed by an OLS
estimation to determine the influence of these indices on corporate reputation. Using the
aforementioned exogenous/independent variables, multiple linear regression analysis was done to
explain sympathy and competence as dependent variables. As shown in Table 3.1 below,
responsibility, attractiveness, and quality show a positive influence on sympathy, but performance has
a negative influence for both the subsamples.
Th results indicate that focusing on performance or profit aspects causes a loss of sympathy.
Intuitively, consumers may regard a profit-oriented company as a top company, but they most likely
will not feel any emotional closeness towards that firm. Responsibility (social responsibility such as
taking care of the environment) has the most positive impact on the sympathy part of corporate
reputation (has a coefficient of 0.345). The coefficients for quality, performance, and attractiveness are
0.257, -0.114, and 0.303 respectively. On the other hand, competence is driven by quality,
performance, and attractiveness, the coefficients are 0.622, 0.268, 0.102, but it is dampened by
responsibility, coefficient of -0.114. This means that taking over social responsibility and taking care
of environmental issues makes the company loved but not necessarily a target for investors.
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Table 2.1 Factors that affect Corporate Reputation

Source: Schwaiger (2004)

Schwaiger’s model suggests that social responsibility such as taking care of the environment has a
huge positive effect on the sympathy part of the corporate reputation, and a little negative effect on the
competence part of the corporate reputation. Therefore my hypothesis is that caring for the
environment has a net positive effect on corporate reputation as a whole. I plan to build on this model
by analyzing if good environmental health attracts related party trade. If so, then multinational
corporations that import with a related party from a country whose environmental health value is high
care about their reputation more than they care about the marginal cost/legal culpability.
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Chapter 3. Methodology – Ordinary Least Square (OLS) Regression
To find how changes in countries’ Environmental Performance Index (EPI), an environmental
health measure, affect the Related Party Trade between the United States and other countries, I assume
related party trade and total trade are influenced by many similar factors, but in different degrees. The
𝛽̂ s means different coefficients of the same variables for related party trade and total trade. I’m using
two fixed-effect variables, industry and time (as denoted by α).

RPTi,c,t = α
�0i + α
�0t + 𝛽̂ 1EPIc,t +𝛽̂ 2GDPCAPc,t+….+𝜀̂i,c,t
TTi,c,t = α0i + α0t + β1EPIc,t +β2GDPCAPc,t+….+εi,c,t

i = Industry; c = Country; t = Time
RPT = Related Party Trade
TT = Total Trade
EPI = Environmental Performance Index
GDPCAP = GDP per Capita
I then take the natural log of both equations to suppress any outliers and also to cancel out any
common unknown factors that affect both RPT and TT when we subtract the two equations to find the
RPTratio.
lnRPT i,c,t = α
�0i + α
�0t + 𝛽̂ 1lnEPIc,t + 𝛽̂ 2lnGDPCAPc,t+….+𝜀̂i,c,t
lnTTi,c,t = α0i + α0t + β1lnEPIc,t + β2lnGDPCAPc,t+….+εi,c,t

R1: ln RPT i,c,t - lnTTi,c,t = (α
�0i - α0i) + (α
�0t - α0t) + ( 𝛽̂ 1 - β1) lnEPIc,t + ( 𝛽̂ 2 - β2) lnGDPCAPc,t +(𝜀̂i,c,t - εi,c,t )

ln RPT i,c,t - lnTTi,c,t is the lnRPTratio or ln

RPTi,c,t
TTi,c,t
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.

The above coefficients (α
�0i - α0i), (α
�0t - α0t), ( 𝛽̂ 1 - β1), and ( 𝛽̂ 2 - β2) are the differences between the

related party trade and the total trade. If the coefficient is positive, this indicates that the variable (for
example EPI) has more influence on the related party trade than the total trade (𝛽̂1> β1). If the

coefficient is negative, this indicates that the variable (for example EPI) has less influence on the
related party trade than the total trade (𝛽̂1< β1). In other words, the coefficient is the difference in
elasticity of RPT and TT with respect to the independent variable.

The data sample consists of 104 countries, ranging from Albania to Zimbabwe. The current
availability of EPI reports is for the years 2006, 2008, and 2010. I am using the United States import
data from those respective three years for the 105 countries for the EPI regression. Aside from the
general picture of EPI on the RPTratio, I am breaking down the environmental health measure into air
and water perspectives. Does lower air pollution or better water quality contribute more to related
party trade? Are MNCs in the United States likely to source from places with lower air pollution and
high water quality? For the 2006 EPI reports, the air and water measurements are given as Water
Resources and Air Quality. For years 2008 and 2010, they are given as Air_H (Air Pollution effects on
Human), Air_E (Air Pollution effects on Nature), Water_H (Water effects on Human), and Water_E
(Water effects on Nature). Detailed explanation of these variables will be in the Data section. Because
of the discrepancy in how water and air were measured, I will only use 2008 and 2010 data for the
following regressions.
The new equations are as follows:
�0i - α0i) + (α
�0t - α0t) + ( 𝛽̂ 1 - β1) lnAir_Hc,t + ( 𝛽̂ 2 – β2) lnAir_Ec,t
R2: lnRPTratio = (α

+ ( 𝛽̂ 3 – β3) lnGDPCAPc,t + (𝜀̂i,c,t - εi,c,t )
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R3: lnRPTratio = (α
�0i - α0i) + (α
�0t - α0t) + ( 𝛽̂ 1- β1) lnWater_Hc,t + ( 𝛽̂ 2- β2) lnWater_Ec,t
+ ( 𝛽̂ 3 – β3) lnGDPCAPc,t +(𝜀̂i,c,t - εi,c,t )

Air_H = Air Pollution effects on Human
Air_E = Air Pollution effects on Nature
Water_H = Water effects on Human
Water_E = Water effects on Nature
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Chapter 4. Data
The Environment Performance Index by the Yale Center for Environmental Law and Policy offers
a composite index of current national environmental protection efforts. The first pilot index started in
2006, and each report is published every two years. The EPI focuses on measurable outcomes that can
be linked to policy targets and tracked over time. The EPI builds on measures relevant to two core
objectives: 1. reducing environmental stresses to human health - the Environmental Health objective;
and 2. protecting ecosystems and natural resources -the Ecosystem Vitality objective. The quantitative
metrics underlying the EPI encompass 25 indicators. For each indicator, a relevant long-term public
health or ecosystem sustainability goal is identified (Appendix 3.1). The indicators serve as a gauge of
long-term environmental policy success. For each country and each indicator, a proximity-to-target
value with a range of 0 to 100 is calculated based on the distance from a country’s current results to
the policy target. The higher the value, the closer it is to the long-term public health or ecosystem
sustainability target. The EPI score is the weighted average of the indicator values (Appendix 3.1).
Air_E, Air_H, Water_E, and Water_H are air and water indicators contributing to the final EPI value
(Appendix 3.1).
Air_E consists of regional ozone and sulfur dioxide emissions. Both have a target of 0 in their
respective units. Air_H consists of urban particulates (target of 20 ug/m3), indoor air pollution (target
of 0%) and local ozone (target of 0 exceedance above 85 pbb). Water_E consists of water quality
(target of 100%), and water stress (target of 0% territory under water stress). Water_H consists of
adequate sanitation and drinking water, both with a 100% target. This means that the higher the Air_E,
Air_H, Water_E, and Water_H number (on a scale of 1-100), the closer it is to its target.
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There are a total of 20 North America Industry Classification System (NAICS) that I have gathered
the import data. These 20 NAICS match the available pollution intensity data, which is used later in
the Results section to explain any patterns in the significance of coefficients:
Table 4.1 Description of North America Industry Classification System (NAICS)
NAICS

Description

NAICS

Description

311

Food & Kindred
Products

326

Plastics & Rubber
Products

312

Beverage & Tobacco
Products

327

Nonmetallic Mineral
Products

313

Textiles & Fabrics

331

Primary Metal
Manufacturing

314

Textile Mill Products

332

Fabricated Metal
Products, NESOI

315

Apparel & Accessories

333

Machinery Except
Electrical

316

Leather & Allied
Products

334

Computer & Electronic
Products

321

Wood Products

335

Electrical Equip,
Appliances & Compnts

322

Paper

336

Transportation
Equipment

324

Petroleum & Coal
Products

337

Furniture & Fixtures

325

Chemicals

339

Misc Manufactured
Commodities

Source: U.S. Census Bureau
I’ve also included the GDP per capita in the OLS regression equation due to the high positive
correlation between the EPI and the GDP per capita (Figure 4.1). In particular, overall EPI scores are
higher in countries that have a per capita GDP of $10,000 or higher (Yale Center for Environmental
Law and Policy). There’s a similar positive correlation between GDP per capita and air measures
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(Air_H, Air_E) as well as water measures (Water_H, Water_E). The data is only for 2008 and 2010
for these two measures. See Appendix 5.2 for exact correlation numbers.
Figure 4.1 Scatterplot of EPI vs GDPCAP

Figure 4.2 Scatterplot of Air_H vs GDPCAP
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Figure 4.3 Scatterplot of Air_E vs GDPCAP

Figure 4.4 Scatterplot of Water_H vs GDPCAP

Figure 4.5 Scatterplot of Water_E vs GDPCAP
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Chapter 5. Results
Building on Schwaiger’s model, my hypothesis is that caring for the environment has a net positive
effect on corporate reputation as a whole. Therefore multinational corporations should conduct more
related party trade with countries that have more effective environmental regulations. Evidence
suggests developed countries scoring low on air pollution and high on water quality, which contributes
to high EPI measure (see Appendix 3.1). Most developed countries have well established
environmental laws. In a 1995 working paper entitled “Environmental Regulation and Development: a
Cross-Country Empirical Analysis” by Mody, et al., the authors found that there is a characteristic
progression in development. Poor agrarian economies focus first on natural resource protection. With
increased urbanization and industrialization, countries move from initial regulation of water pollution
to air pollution control. Therefore we can infer that high EPI measure, low air pollution, and high
water quality are results of effective environmental regulations. To test my hypothesis whether or not
environmental measures affect related party trade more than total trade (nonrelated party trade), I run
all three regressions as outlined in the previous Methodology section.
H0: independent variable (EPI, AP, or WQ) is not statistically significant to predict the dependent
variable (RPT Ratio)
Ha: independent variable is statistically significant to predict the dependent variable
The null hypothesis states that the coefficient of the independent variable is 0, meaning that the
independent variable affects related party trade and total trade the same way. If the p-value is greater
than alpha of 5% or 10%, then we failed to reject the null hypothesis. If the p-value is smaller than
alpha, then we reject the null hypothesis. In other words, the independent variable has a greater effect
on related party trade than total trade. A brief rundown of the descriptive statistics (Table 5.1) shows
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the mean EPI measure for 104 countries in the sample is 68.51 and a standard deviation of 12.79, with
the highest being 95.5. This reveals that there is no country in the sample scoring full score of 100.
The average RPTratio is 0.27147, which means on average, MNC in the United States conducted more
non-related party trade than related party trade with the 104 countries. It’s also interesting to note that
there are countries with zero related import to the U.S., and others with zero non-related import to the
U.S.
Table 5.1 Descriptive Statistics for Regression 1
Variable

n

Year

Mean

Std Dev

Min

Max

5175 2008.035

1.637036

2006

2010

Related Import (US$)

5175 4.38e+08

2.90e+09

0

7.29e+10

Nonrelated Import (US$)

5175 4.04e+08

2.11e+09

0

6.00e+10

NAICS

5175 325.2381

9.101038

311

339

EPI

5175 68.51314

12.7864

36.3

95.5

GDP per Capita (US $)

5175 12649.28

11880.01

200

51586.21

RPTratio

5175 .2714716

.2874555

0

1

The descriptive statistics, Table 5.2, for the second and third regression (only 2008 and 2010)
displays very similar results as the previous Table 5.1. Namely MNCs in the United States on average
conducted more non-related party trade with the 104 countries (mean RPTratio is 0.2771). Unlike the
previous EPI measure, there are countries with perfect score in air pollution effect on humans and
water effect on humans. The air pollution effect on nature and water effect on nature are not far from
the maximum number of 100 for a few countries as well.
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Table 5.2 Descriptive Statistics for Regressions 2 and 3
Variable

n

Year

Mean

Std Dev

Min

Max

3386 2009.004

1.000141

2008

2010

Related Import (US$)

3386 4.53e+08

2.93e+09

0

7.29e+10

Nonrelated Import (US$)

3386 4.19e+08

2.21e+09

0

6.00e+10

NAICS

3386 325.2381

9.101038

311

339

Air_E

3386 68.69406

24.97314

21.44

99.8

Air_H

3386 77.09988

23.33988

.06

100

Water_E

3386 69.51651

17.63249

14.6

99

Water_H

3386 72.32349

25.9991

0

100

GDP per Capita (US $)

3386 12869.79

12001.12

200

49358.83

RPTratio

3386 .2771486

.2876834

0

1

Regression 1 results (Table 5.3 below) shows the coefficient for lnEPI is positive (0.8490073)
when regressed on the dependent variable lnRPTratio. This means the difference in elasticity of
dependent variables RPT (Related Party Trade) and TT (Total Trade) with respect to EPI is positive.
In other words, the elasticity of RPT with respect to EPI is greater than the elasticity of TT with
respect to EPI. So a percentage change in EPI will affect RPT more than it does for TT. With a p-value
of 0.000, we comfortably reject the null hypothesis at an alpha of 0.05 that lnEPI is not statistically
significant to predict the lnRPTratio.
Regression 2 results (Table 5.3) shows the coefficient for lnAir_H is negative (-.2710934) when
regressed on the dependent variable lnRPTratio. The coefficient for lnAir_E is also negative (21

.220582). This means the differences in elasticity of dependent variables RPT and TT with respect to
Air_H and Air_E separately are negative. In other words, the elasticity of RPT with respect to Air_H
or Air_E individually is less than the elasticity of TT with respect to Air_H or Air_E respectively. So a
percentage change in Air_H or Air_E will affect RPT less than it does for TT. This suggests that if
Air_H or Air_E measure goes up (better environment), the resulting effect on the TT number is greater
than the RPT number. With a p-value of 0.000, we comfortably reject the null hypothesis at an alpha
of 0.05 that lnAir_H is not statistically significant to predict the lnRPTratio. With a p-value of 0.099,
we reject the null hypothesis at an alpha of 0.10 that lnAir_E is not statistically significant to predict
the lnRPTratio.
Regression 3 results (Table 5.3) shows the coefficient for lnWater_H is positive (.0779884)
when regressed on the dependent variable lnRPTratio. The coefficient for lnWater_E is also positive
(.5697883). This means the differences in elasticity of dependent variables RPT and TT with respect to
Water_H and Water_E separately are positive. In other words, the elasticity of RPT with respect to
Water_H or Water_E individually is more than the elasticity of TT with respect to Water_H or
Water_E respectively. So a percentage change in Water_H or Water_E will affect RPT more than it
does for TT. With a p-value of 0.000, we comfortably reject the null hypothesis at an alpha of 0.05 that
lnWater_E is not statistically significant to predict the lnRPTratio. On the contrary, lnWater_H is
insignificant to predict the lnRPTratio.
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Table 5.3 OLS Regression for the overall effects of lnEPI, lnAir_H, lnAir_E, lnWater_H, and
lnWater_E on lnRPTratio

lnGDPCAP
lnEPI
R2= 0.1852
lnGDPCAP
lnAir_H
lnAir_E
R2= 0.1834
lnGDPCAP
lnWater_H
lnWater_E
R2= 0.1855

Coefficient
.361479
.8490073

Standard Error
t
.0291735
12.39
.1825983
4.65

P> |t|
0.000*
0.000*

.5034191
-.2710934
-.220582

.0308753
.0567211
.1334662

16.30
-4.78
-1.65

0.000*
0.000*
0.099**

.3706887
.0779884
.5697883

.0331064
.066471
.0904901

11.20
1.17
6.30

0.000*
0.241
0.000*

Note: lnRPTratio is the dependent variable. n=4211. *Significance at 5%; **Significance at 10%. Regressions with air and
water measures are for years 2008, 2010 only.

The overall regressions of EPI, air, and water measures on the dependent variable lnRPTratio give
a mixed message. My original hypothesis was that MNCs in the United States will conduct more
related party trade with countries with better performance on environmental measures because such
measures affect related party trade more than the total trade. Therefore multi-national corporations
(MNC) in the U.S. care more about their reputation than marginal cost. However, that does not seem
to be the case for the variables Air_H and Air_E, where the difference in elasticity is negative.
Furthermore, the insignificance of the variable lnWater_H means that it affects RPT and TT in the
same degree. Maybe a break down into each NAICS will provide answers.
The results from Table 5.4 shows that lnEPI is significant (alpha of 5% and 10%) in predicting
lnRPTratio for the following industries: 311 - Food & Kindred Products, 313 - Textiles & Fabrics, 315
- Apparel & Accessories, 326 - Plastics & Rubber Products, and 339 - Miscellaneous Manufactured
Commodities. The coefficients of lnEPI in the aforementioned industries are all positive, which means
that the elasticity of RPT with respect to EPI is greater than the elasticity of TT with respect to EPI. So
a percentage change in EPI will affect RPT more than it does for TT.
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From the same table, we can see that the natural log of Air measures (lnAir_H and lnAir_E) is
significant (alpha of 5% and 10%) in predicting lnRPTratio for the following industries: 312 Beverage & Tobacco Products, 313 - Textiles & Fabrics, 322 - Paper, 325 - Chemicals, 327 Nonmetallic Mineral Products, 331 - Primary Metal Manufacturing, and 337 - Furniture & Fixtures.
The coefficients of air measures (lnAir_H and lnAir_E) in the aforementioned industries are all
negative, which means that the elasticity of RPT with respect to air measures is less than the elasticity
of TT with respect to air measures. Although from the previous regression a percentage change in
Air_H and Air_E affects TT more than RPT, it is noteworthy to mention that when broken down by
NAICS, there are some industries that show insignificance of the coefficients, which suggests that the
air measures affect RPT and TT about the same degree.
The natural log of water measures (lnWater_H and lnWater_E) is significant (alpha of 5% and 10%)
in predicting lnRPTratio for the following industries: 311- Food & Kindred Products, 312 - Beverage
& Tobacco Products, 314 - Textile Mill Products, 315 - Apparel & Accessories, 316 - Leather &
Allied Products, 326 - Plastics & Rubber Products, 327 - Nonmetallic Mineral Products, 332 Fabricated Metal Products, NESOI, 333 - Machinery Except Electrical, 336 - Transportation
Equipment, and 339 - Misc Manufactured Commodities. The coefficients of water measures
(lnWater_H and lnWater_E) in the aforementioned industries are all positive except for 314 and 316.
The positive coefficients mean that the elasticity of RPT with respect to water measures is more than
the elasticity of TT with respect to water measures. The negative coefficients for 314 and 316 explain
that a percentage change in Water_H and Water_E respectively will affect RPT less than it does for
TT.
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In the above regression analysis, why do some industries show significance and some do not? I
will compare the coefficients with their respective pollution intensity for each NAICS to see if a
pattern exists. I will first look at EPI with total pollution intensity (PI), air measures with percentage of
pollution to air (PIAir) over total PI, and water measures with percentage of pollution to water
(PIWater) over total PI. I will use the pollution intensity data (see Appendix 5.1) from the 1994
“Industrial Pollution Project System” paper by Hettige, Martin, Singh and Wheeler. The toxic
pollution intensity by medium (air, water, and land) with respect to total value of output is measured
by pounds/1987 US$ for every 4-digit International Standard Industrial Classification (ISIC) code
(Appendix 5.2). I converted the ISIC code to the 3-digit North America Industry Classification System
(NAICS) and used the lower bound pollution intensity values. Calculating the simple average yields
the pollution intensity (pounds/1987 USD) by medium per each NAICS.
From Figure 5.1 below, we can see that the industries showing significance (bolded coefficients)
have relatively low pollution intensity overall. The x variable (PI) explains about 10.3% of the
variations in the y variable (coefficient/difference in elasticity). A percentage change in EPI will affect
related party trade more than it does for total trade. We can infer that when environmental measure
(EPI) rises in percentage terms in these industries, the number of related party trade increases in
percentage terms is more than the number for nonrelated party trade in the form of total trade
decreases in percentage terms (EPI is positively correlated with related party trade and negatively
correlated with nonrelated party trade – See Appendix 5.2). This result validates my hypothesis that
for lower polluting industries, MNCs in the United States care about reputation more than marginal
costs/legal culpability.
Looking at Figure 5.2, we are using lnAir_H coefficients because they are the significant ones. The
x variable (PIAir) explains about 6.4% of the variations in the y variable (coefficient/difference in
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elasticity for Air_H). For the one industry, 325, both the coefficients for lnAir_H and lnAir_E show
significance. However I am only using the lnAir_H coefficient to maintain consistency. We can see
that the industries showing significance (bolded coefficients) have relatively higher pollution intensity
to air. The percentages of PIAir over total PI for the significant industries are as follows: 58.66%,
76.83%, 80.42%, 32.86%, 49.15%, 22.07%, and 58.24%. The range for the %PIAir is from 19.29% to
85.22%. The industries with lower percentages 325 – Chemicals (32.86%) and 331 - Primary Metal
Manufacturing (22.07%) all have pollution intensity to land as the major source of total pollution
intensities. The significant coefficients are all negative, meaning that a percent change in Air_H
affects a percentage change in TT more than it does for RPT. We can infer that when environmental
measure (Air_H) rises in percentage terms in these industries, the number for nonrelated party trade in
the form of total trade rises in percentage terms is more than the number of related party increases in
percentage terms (Air_H is positively correlated with nonrelated party trade and related party trade –
See Appendix 5.2). Although this theory contradicts my hypothesis, it’s noteworthy to point out on
there are many other industries with medium to high percentage of pollution intensity to air having
insignificant coefficients. Furthermore, almost all the coefficients in Air_E are insignificant, meaning
that there are many more industries where a percentage increase in an air measure does not affect
nonrelated party trade any more differently than it does for related party trade. Therefore we can make
a possible guess that MNCs in the United States for the most part care about their reputation when
importing from a lot of the industries.
I’m using the coefficients of lnWater_E for the scatterplot against the percentage of pollution
intensity to water because that’s where most of the coefficients show significance. For the industries
where both lnWater_E and lnWater_H coefficients show significance, I’m using the lnWater_E
coefficient to maintain consistency. There is one industry 314 - Textile Mill Products where only the
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lnWater_E coefficient shows significance. I will disregard this to maintain consistency as well. The x
variable (PIWater) explains about 0.16% of the variations in the y variable (coefficient/difference in
elasticity for Air_H). We can see that the industries showing significance (bolded coefficients) have
relatively lower pollution intensity to air. The percentages of PIWater over total PI for the significant
industries are as follows: 4.28%, 7.53%, 1.65%, 1.21%, 0.20%, 1.55%, 9.08%, 0.65% and 0.34%. The
range for the %PIWater is from 0.20% to 14.33%. Pollution intensity to water is the lowest among the
3 mediums (air, land, water) across all the NAICS. A percentage change in Water_E affects related
party trade more than total trade for all the industries except for 316 - Leather & Allied Products
(coefficient is negative). We can infer that when environmental measure (Water_E) rises in
percentage terms in these industries, the number for related party trade increases in percentage terms is
more than the number for nonrelated party trade in the form of total trade increases in percentage
terms (Water_E is positively correlated with related party trade and nonrelated party trade – See
Appendix 5.2). This result validates my hypothesis that for lower polluting industries, MNCs in the
United States care about reputation more than marginal costs/legal culpability. The exception of
negative coefficient for the Leather & Allied Products is unexplained because it is not the one with
highest nominal value of PIWater.

28

Figure 5.1 Scatterplot of Total Pollution Intensity vs lnEPI Coefficients

Figure 5.2 Scatterplot of Percentage of Pollution Intensity to Air vs lnAir_H Coefficients
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Figure 5.3 Scatterplot of Percentage of Pollution Intensity to Water vs lnWater_E Coefficients
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Chapter 6. Limitations
There are two major limitations in this thesis. First, the pollution intensity data is not up to date. The
most recent one that I could find is from the 1987 and for the United States. The late 80’s predates the
social responsibility/clean environment movement. Therefore the PI measures are higher than what it
would be today. Since this thesis analyzes United States imports from 104 countries, the most accurate
pollution intensity data would be the average of all the pollution intensity measures for all 104
countries in the sample. The results might be different if we compare the coefficients and the new
average of 104 countries’ pollution intensity data to find a pattern and explain why the coefficients of
lnEPI, lnAir_H, lnAir_E, lnWater_H, and lnWater_E is significant in some industries but not in others.
The second limitation is that for the pollution intensity measures, I took a simple average of the subindustries of each NAICS industry to get one single number. Realistically, the pollution intensity for
each industry should be a weighted average calculation based on sales of the subcategories. Such
detailed sales data from 1987 is not readily available. Not weighting each subcategory based on the
importance of sales may have skewed the PI for each industry. The PI for the industry could be higher
or lower depending on if the most selling sub-industries have a higher or lower PI. For example,
industry 100 consists of 2 sub-industries: 100A and 100B. 100A has a pollution intensity of 4300
pounds/US$ and 100B has a pollution intensity of 200 pounds/US$. The sale figure for 100A is
$600,000 a year, and $1.5 million for 100B. If we take the simple average of PI, we get (4300 +
200)/2 = 2250 pounds/US$. However, the weighted average of PI is ($600,000/$600,000+$1.5
mil)*4300 + ($1.5mil/$600,000+$1.5mil)*200 = 1371.43 pounds/US$. Therefore we have
overestimated the PI for industry 100. This could be the reason why when we compared the
significant coefficients to the PI, %PIAir, %PIWater, the pattern is always industries that have
relatively low or high pollution intensities with several unexplainable exceptions.
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Chapter 7. Conclusion
For Multinational Companies in the United States, the tradeoff between corporate reputation and
marginal cost/legal culpability may never be explicitly explained. However, from our empirical
analysis, it is evident that MNCs do care about reputation when environmental factors are considered.
These environmental factors are the Environmental Performance Index (EPI), Air_H (air pollution
effect on human), Air_E (air pollution effect on nature), Water_H (water effects on human), and
Water_E (water effects on nature). In the overall big picture of EPI, the elasticity of related party trade
(RPT) with respect to EPI is greater than the elasticity of total trade (TT, essentially nonrelated party
trade) with respect to EPI. So a percentage change in EPI will affect RPT more than it does for TT.
We can infer that when environmental measure (EPI) rises in percentage terms, the number of related
party trade increases in percentage terms is more than the number for nonrelated party trade in the
form of total trade decreases in percentage terms (EPI is positively correlated with related party trade
and negatively correlated with nonrelated party trade – See Appendix 5.2). For the overall big picture
of air measures (Air_H, Air_E), the elasticity of RPT with respect to Air_H or Air_E individually is
less than the elasticity of TT with respect to Air_H or Air_E respectively. So a percentage change in
Air_H or Air_E will affect RPT less than it does for TT. We can infer that when air environmental
measures rises in percentage terms, the number for nonrelated party trade in the form of total trade
rises in percentage terms is more than the number of related party increases in percentage terms (air
measures are positively correlated with nonrelated party trade and related party trade – See Appendix
5.2). However, when broken down by the 20 industries, there are many other industries with medium
to high percentage of pollution intensity to air having insignificant coefficients. Furthermore, almost
all the coefficients in Air_E are insignificant, meaning that there are many more industries where a
percentage increase in an air measure does not affect nonrelated party trade any more differently than
it does for related party trade. Therefore we can make a possible guess that MNCs in the United States
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for the most part care about their reputation when importing from a lot of the industries. For the
overall big picture of water measures (Water_E, Water_H), the elasticity of RPT with respect to
Water_H or Water_E individually is more than the elasticity of TT with respect to Water_H or
Water_E respectively. So a percentage change in Water_H or Water_E will affect RPT more than it
does for TT. We can infer that when water environmental measure rises in percentage terms, the
number of related party trade increases in percentage terms is more than the number for nonrelated
party trade in the form of total trade decreases in percentage terms (EPI is positively correlated with
related party trade and negatively correlated with nonrelated party trade – See Appendix 5.2).
Ultimately, Schwaiger model suggests that caring for the environment has a net positive effect on
corporate reputation as a whole. Since 2006, we can see that multinational corporations in the United
States conduct more related party trade as the environmental performance index for importing
countries increase. Therefore multinational corporations in the United States care more about their
corporate reputations than marginal costs.
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Appendix
Appendix 2.1

Source: Schwaiger (2004)
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Appendix 2.2

Source: Schwaiger (2004)
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Appendix 3.1

Source:http://sedac.ciesin.columbia.edu/repository/epi/data/2008EPI_mainreport_july08.pdf
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Appendix 4.1
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Source: Hettige, Martin, Singh and Wheeler (1994)
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Appendix 5.1 Pollution Intensity by NAICS
NAICS
311
312
313
314
315
316
321
322
324
325
326
327
331
332
333
334
335
336
337
339

To Air
43.70
111.05
1872.32
853.42
416.28
1762.44
1338.19
1012.25
502.98
2779.85
764.19
412.53
1986.72
689.52
309.16
732.25
309.23
956.75
399.78
494.79

To Land
173.17
64.00
504.82
131.50
567.60
4235.55
470.64
240.13
1345.63
5158.14
181.59
413.75
6784.03
316.92
180.17
660.59
488.34
563.17
261.60
242.03

To Water
9.69
14.26
59.77
16.52
16.48
73.36
302.63
6.31
28.75
520.95
1.93
13.05
233.12
4.77
48.86
6.47
5.19
9.98
25.08
2.53

Source: Hettige, Martin, Singh and Wheeler (1994)
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Total
226.56
189.31
2436.91
1001.45
1000.36
6071.34
2111.46
1258.69
1877.35
8458.94
947.70
839.33
9003.86
1011.20
538.18
1399.31
802.76
1529.90
686.46
739.35

Appendix 5.2 – Correlation Matrix

epi
epi
air_h
air_e
water_h
water_e
gdp_capita
imp_rel
imp_non

air_h

air_e water_h water_e gdp_ca~a imp_rel imp_non

1.0000
0.5939 1.0000
0.5074 -0.0533 1.0000
0.7062 0.7236 0.1111 1.0000
0.3043 0.1700 -0.0463 0.1872
0.5046 0.6650 -0.1807 0.6608
0.0537 0.0734 -0.0572 0.0714
-0.0099 0.0113 -0.1118 -0.0059
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1.0000
0.3627
0.0478
0.0461

1.0000
0.1167
0.0502

1.0000
0.6521

1.0000
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