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Jolanta Mazur

Editorial

I am pleased to welcome you to the International Journal of Management and Econom-
ics, issue number 50. To celebrate reaching the half way mark to issue number 100, in the 
current issue we enclose articles exemplifying our interdisciplinary approach and inter-
national perspective. The papers are written by authors from three continents, i.e. North 
America, Africa and Europe. They represent three American universities, two Nigerian 
ones, one university from Dubai, two universities from Poland and one German HEI. 
The subjects covered are embedded in economic and management disciplines, offering 
micro-, meso- and macro- approaches to relevant economic issues.

We begin with papers addressing international or intercultural research problems. 
The first is about European financial stability and the role of the European Banking Un-
ion. This is followed by work concerning transfer pricing and the market consequences 
of customers’ cultural differences. The final article in this group discusses the post 2008 
crisis international activities of state-owned enterprises and sovereign wealth funds. The 
last two articles, though based on a single country data, provide a foundation for future 
international comparisons.

The first article, “The Asymmetric Implementation of the European Banking Union 
(EBU) Consequences for Financial Stability” written by Uwe Vollmer considers the possible 
negative consequences of asymmetric economic integration on financial stability in Eu-
rope. It focuses on the European Banking Union’s lack of success in attracting EU states 
outside the Eurozone, and discusses reasons for these countries’ wait and see approach.

The second paper titled “Experimental Evidence on Transfer Pricing” by Quoc H. Tran, 
Rachel T. A. Croson, and Barry J. Seldon compares individual behavior with theoretical 
transfer pricing predictions. The researchers found out that individuals do not choose 
optimal transfer prices, though their choices more closely align to optimal levels with 
experience. Moreover, by comparing behaviors under varying conditions (wholly versus 
partially-owned subsidiaries, different tariff and tax rates) they conclude that transfer 
prices are responsive to relative tax and tariff rates, as well as ownership proportions. 
These results should be of interest to policy makers developing anti-avoidance measures.

The third article on “Culture-Laden Imports: International Market Entry and Cul-
tural Taboos” by William David Brice, Edward Chu and Wayne Jones, empirically tests 
American market responses to a Spanish life-sized baby doll designed to be breast-fed, 
which was selected for its strongly culture-laden product features. The authors compare 
the responses of students from two culturally different regions (California and Arcansas), 
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two contrasting college majors, different genders, and different ethnicities. The results show 
a strong overall non-acceptance of the toy in all respondent groups, but with significant 
differences between groups.

The next paper discusses “Internationalization by State-owned Enterprises (SOEs) 
and Sovereign Wealth Funds (SWFs) after the 2008 Crisis”. It was written by Marta Götz 
and Barbara Jankowska. While detecting (post) crisis trends in the international activ-
ities of state-owned enterprises and sovereign wealth funds, the authors found that the 
economic crisis did not motivate state-owned enterprises to internationalize. Local state 
interventions were more concerned with domestic issues, while international expansion 
plans were put on hold. At the same time, a more selective approach towards investors 
and adopting host state oversight of incoming FDI was observed, as was directing state 
controlled funds to domestic uses.

The fifth paper titled “Corporate Governance and Financial Performance Nexus: Any 
Bidirectional Causality?” by Ibrahim S. Alley, Blessing O. Oligbi and Abimbola L. Adebayo 
studies the relationship between corporate governance and financial performance and 
also the direction of causality between the two phenomena. The authors applied the VEC 
model to analyze panel data on selected listed firms in Nigeria. Their analysis confirmed 
the significant influence of corporate governance on companies’ performance. At the same 
time they also demonstrated unidirectional causality in the relationship in question. This 
suggests that financial performance did not significantly affect corporate governance.

The final work by Honorata Nyga-Łukaszewska titled “Selected Issues in Innovation 
in the Energy Industry. The Case of Poland” discusses the link between energy efficien-
cy/renewables and innovation by examining the application of selected energy-related 
innovations in that country. According to the analysis of OECD data covering the period 
2009–2014, Poland performed well in selected energy-related innovations.

I hope that the variety of approaches and subjects considered in the current issue will 
interest many readers.
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The Asymmetric Implementation  
of the European Banking Union (EBU): 

Consequences for Financial Stability

Abstract

EU Member States outside the Eurozone are hesitating to enter the European Banking 
Union (EBU) and to establish “close cooperation” in bank supervision with the ECB. This 
paper analyzes the consequences of such asymmetric integration for financial stability 
in Europe. It argues that the main obstacles against establishing close cooperation are 
a lack of voting rights and insufficient access to the fiscal backstop provided by the Euro-
pean Stability Mechanism (ESM). The paper presents arguments as to why international 
cooperation in bank supervision could be welfare improving, if multinational banks are 
dominant. It also discusses suitable reform options for making it more attractive for EU 
Member States to begin a close cooperation with the ECB.

Keywords: multinational banking, capital requirements, bank resolution, regulatory arbitrage
JEL: G38, G21, F36

Introduction

European economic integration is proceeding distinctly asymmetrically. So far, only 
19 of 28 Member States of the European Union (EU) have introduced the Euro as their 
national currency. Seven EU Member countries will join the European Monetary Union 
(EMU) in future. The two remaining countries, Denmark and the UK, may opt-out and 
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will probably never enter the EMU. None of the EU member countries outside the Euro-
zone have joined the European Stability Mechanism (ESM), although some have ratified 
the fiscal compact and have included a debt brake into their constitutions (see Table 1).

The European Banking Union (EBU) is a further step in the integration process which 
has not yet been followed by all EU Member states. Member countries of the European 
Monetary Union automatically also become members of the EBU, while EU Member 
countries outside EMU are not eligible to join the EBU. However, these countries may 
– after notification of a request to the European Central Bank (ECB) – establish “close 
cooperation” with the ECB and participate in the mechanisms offered by EBU [European 
Central Bank, 2014a].

Bulgaria and Romania intend to enter the EMU – and thus also the EBU – as soon as 
possible, but a date is currently not foreseeable. Denmark also intends to establish “close 
cooperation” with the ECB, although it will not join the Eurozone [Danmarks Nationalbank, 
2014a, 2014b]. In contrast, Sweden and the UK have decided not to enter the European 
Banking Union in any case. The remaining four countries, namely Croatia, the Czech 
Republic, Hungary, and Poland, have to fulfil the Maastricht convergence criteria and 
must enter the European Monetary Union. However, they are currently adopting a “wait 
and see” approach with respect to EBU and leaving it open as to whether or not and when 
they will establish “close cooperation” with the ECB.

TABLE 1. Integration of EU-9 (Non-Eurozone) Member Countries

Country European Monetary 
Union (EMU) Fiscal Compact European Stability 

Mechanism (ESM) 
European Banking 

Union (EBU) 
Bulgaria No Yes No Admission likely
Croatia No No No “Wait and see“
Czech Republik No No No “Wait and see“
Denmark Opt-out Yes No Admission likely
Hungary No Partially No “Wait and see“
Poland No Partially No “Wait and see“
Romania No Yes No Admission likely
Sweden No Partially No Opt-out
United Kingdom Opt-out No No Opt-out

S o u r c e :  European Commission [2013a]; European Parliament-Directorate General for Internal Policies [2013]; European 
Central Bank [2013].

Conventional economic wisdom sees financial integration as having both stabilizing 
and destabilizing effects on financial markets [Allen et al., 2011]. The stabilizing effects 
stem mainly from the fact that banks may be able to diversify their asset portfolios across 
borders and thus are better able to absorb country-specific shocks. The destabilizing effects 
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result from increased risk-taking and financial contagion, because regional shocks may 
spread quickly across financial markets. As financial integration deepens, it is expected 
that the stabilizing effects will outweigh the destabilizing ones, but only provided financial 
integration is complete and symmetric.

Under incomplete or asymmetric financial integration, however, the destabilizing 
effects could become more important.2 This became evident during the recent financial 
crisis in Europe when highly integrated interbank markets coexisted with still fragmented 
markets for retail banking. This mismatch in financial market integration had several 
consequences. First, due to insufficient competition within the banking sector, “related 
lending” continued to dominate and local banks used their improved access to interbank 
lending to increase lending to favoured domestic sectors such as real estate. Second, as 
banks did not increase their long-term lending from abroad, the composition of their 
foreign liabilities became short-term and debt-based. They thus depended excessively on 
foreign interbank lending, which could quickly dry up at the first sign of distress. Finally, 
as foreign liabilities were not equity-based, banks could not share the subsequent losses 
with other jurisdictions. When the crisis started, the cost of repairing their balance sheets 
devolved largely on their domestic fiscal authorities, and this resulted in the infamous 
bank-sovereign nexus [Draghi, 2014].

In this paper, we do not consider fragmented financial product markets, but focus 
on the consequences of incomplete regulatory integration within a common market. In 
particular, we are interested in the consequences of the asymmetric implementation of 
the EBU for financial stability in Europe. We know from other policy areas, such as envi-
ronmental policy, that cross-border economic activities cause substantial coordination 
problems between jurisdictions, and provide a reason for the creation of a supranational 
regulator. Cross-border financial activities are particularly relevant between the Eurozone 
and the four Central and East European countries outside EBU (subsequently called CEE 
countries, CEECs, or “opt-in countries”). Here, the domestic banking sector is dominated 
by multinational banks which offer financial services mostly through subsidiaries [Allen 
et al., 2011; Beck et al., 2013; Davas, Wolff, 2013]. We focus on two types of coordina-
tion failures that result from “regulatory arbitrage” and from the difficulties of resolving 
a multinational bank. These failures endanger financial stability, because they could lead 
to a “race to the bottom” in bank supervision and to “ring-fencing” in bank resolution.

Since the EBU has only just started to operate, it is not possible to present direct evidence 
on the consequences of the asymmetric implementation for financial stability in Europe. 
We thus have to take a different approach and use the results of the existing theoretical 
literature on the nexus between national bank regulation, cross-border financial flows, 
and financial stability. While this literature is not calibrated to the EBU, it nevertheless 
provides some arguments as to why the delegation of responsibilities in bank supervision 
to a supranational body makes sense, in particular with respect to the opt-in countries. These 
arguments, however, must be balanced against some difficulties faced by opt-in countries, 



Uwe Vollmer 10

when stablishing close cooperation with the ECB. We discuss such difficulties below. Here, 
the Polish position is of particular significance, not only because Poland is the largest 
economy among CEECs, but also because the other countries, Hungary in particular, will 
follow the Polish decision, in order not to endanger the competitiveness of the domestic 
banking sector [Kisgergely, Szombat, 2014].

The remainder of the paper is structured as follows. The first section describes the 
central elements of the European Banking Union. The second section presents the main 
reasons why some countries at present are hesitating to enter the EBU. The third sec-
tion discusses possible consequences of this decision for financial stability within the EU. 
The fourth section considers which institutional changes might be capable of increasing 
the attractiveness of EBU for the opt-in countries. The final section concludes.

Key Elements of the European Banking Union (EBU)

The European Banking Union consists of a “Single Rule Book” and three additional 
elements [International Monetary Fund, 2013]. They comprise:
• the “Single Supervisory Mechanism” (SSM) of the ECB;
• the “Single Resolution Mechanism” (SRM) for systemically important financial insti-

tutions (including the “Single Resolution Fund“, SRF, financed by a bank levy); and
• the “European Deposit Insurance System” (EDIS).

The Single Rule Book is actually not part of the EBU since it applies to all 28 Member 
States of the European Union. It codifies unified rules for bank supervision and obliges 
every EU Member State to legislate national bank resolution schemes. Moreover, it 
mandates all member countries to set up a national bank resolution fund and a national 
deposit insurance fund as well.

The purpose of the three main pillars of the EBU is firstly to transfer national super-
visory competences to the European level, in particular to the European Central Bank 
(ECB), and secondly to merge national bank resolution and deposit guarantee funds 
into a single European fund. These measures are mandatory for all EBU Member States, 
but EU Member States outside the Eurozone may establish “close cooperation” with the 
ECB; the decision is taken by the ECB. In the case that “close cooperation” is established, 
the non-Eurozone country automatically becomes a member of both the SSM and the 
SRM. The precondition for such an “opt-in” is that the country has previously adapted 
its national banking laws and in particular, has allowed its bank regulatory authorities 
to cooperate with the ECB. After establishing “close cooperation”, member states must 
provide the ECB with all information on the supervised banks established within their 
territory. Furthermore, the relevant national competent authorities must adhere to any 
instructions, guidelines or requests issued by the ECB. After three years, an opt-in country 
may terminate the close cooperation; termination by the ECB is possible any time.
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The first pillar of the EBU is the “Singe Supervisory Mechanism” (SSM), which allocates 
supervisory responsibility for all systemically important banks within the Eurozone from 
the “National Competent Authorities” (NCAs) to the ECB. The SSM covers all large banks 
with total balance sheet assets exceeding 30 bn. Euros or more than 20 percent of the GDP 
of their home country (at least 5 bn. Euros). In any case, the ECB must directly supervise 
at least the three largest banks in every member country. In addition, banks that receive 
financial assistance from the European Stability Mechanisms (ESM/ESFS), and multi-
national banks with cross-border activities, can also be declared systemically important 
and thus supervised by the ECB. Smaller and less significant banks are still supervised by 
National Competent Authorities. The SSM is thus comparable to the Eurosystem, a system 
of supervisory authorities, comprising the ECB and the national supervisors [Deutsche 
Bundesbank, 2013; European Commission, 2013b; European Central Bank, 2014b].

Within the SSM, micro-prudential decisions are prepared by the “Supervisory Board”, 
which is part of the European Central Bank. The Supervisory Board comprises of the 
President of the ECB, the Vice-President, four more representatives of the European 
Central Bank, and a representative of national competent supervisory authorities from 
each Member State participating in the SSM. Formally, decisions are taken by single 
majority; each member has one vote, but that of the President is decisive in cases of a tie 
of votes. The Supervisory Board, however, is not the ultimate decision-making body of 
the ECB; the Supervisory Board’s draft decisions are presented to the Governing Board 
of the ECB and be considered as adopted only if the Governing Council does not object 
within a specified period of time.3

The “Single Resolution Mechanism” (SRM), the second pillar, came into operation 
in early 2015. Basically, a bank resolution scheme allows supervisors to remove property 
rights from bank owners and to reorganize or liquidate the bank before balance-sheet 
insolvency has occurred. This is expected to help avoid contagion and reduce systemic 
costs after a bank failure. The SRM consists of two parts, an “institutional framework” 
and a “financial fundament” [European Commission, 2014b]. The institutional framework 
comprises a bank resolution authority (“Single Resolution Board”, SRB), a fully independ-
ent authority of the European Union and financed by contributions from the banking 
sector.4 Upon notification from the ECB that a bank is failing or likely to fail, the Board 
will prepare and implement the restructuring or resolution of the ailing institution. The 
Board also decides whether resources from the “Single Resolution Fund” are to be used 
for resolution. The Board is responsible for all banks supervised by the European Central 
Bank, i.e., all systemically important banks and all multinational banks. The resolution 
of smaller banks has to be carried out by the national resolution authorities, which also 
assist the SRB in fulfilling its tasks.5

The “Single Resolution Fund” (SRF) forms the financial fundament of the resolution 
mechanism. The SRF is part of a statutory “bail-in mechanism”, which follows a specific 
pecking order, when it comes to financing bank resolutions. This is intended to prevent 
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tax-payer money from being used for bank resolution. If a bank gets into financial dif-
ficulties, its shareholders and subordinated and senior creditors will be called on first 
to bear the cost of winding up the troubled bank. Their contribution must cover at least 8 
percent of the bank`s total balance sheet assets. Certain liabilities, such as legally guaran-
teed deposits and secured debt, however, are exempt from the bail-in. This also holds true 
for interbank claims which represent a large part of cross-border financial flows within 
Europe [Deutsche Bundesbank, 2014].

The Single Resolution Fund will be used only after the liability cascade and the 
bail-in mechanism have ended. Without private loss-sharing, the contributions from the 
resolution fund are limited to five percent of the bank`s total balance sheet assets. The 
Fund will be built up within eight years and be administrated by the SRB. The ultimate 
capacity will comprise 1% of all insured deposits, which will amount to 55 bn. Euros 
given the current state of total deposits within the Eurozone. The Fund will be financed 
by a bank levy which has to be paid by all banks within the European Banking Union. 
As long as the common European Resolution Fund has not yet been implemented, the 
financial fundament of SRM starts with a system of national resolution funds which 
are financed by national bank levies. Starting in 2016, these levies will be transferred 
to national compartments within the SRF, where they will be merged progressively into 
a single mutualized fund; lending between the national funds will be possible [European 
Commission, 2014a; Narodowy Bank Polski, 2014].

The “Single Resolution Board” also prepares the resolution of multinational banks, 
comprising a bank holding company and (domestic and foreign) subsidiaries. Two alter-
native resolution strategies can be used, namely a single-point-of-entry (SPE) resolution 
or a multiple-point-of-entry (MPE) resolution. Under the former approach, the resolution 
procedure is executed by the authority of the country where the multinational bank`s 
holding company is located. The resolution procedure is carried out top down that is 
beginning with the holding company, independently from where the problems originate. 
In such cases, the financial burden is carried by stakeholders of the home-country where 
the bank holding-company is located. In contrast, under a multiple-point-of-entry (MPE) 
approach, the authorities from the host country of the multinational bank`s subsidiaries 
are in charge of the resolution procedure. This implies that stakeholders in the host-coun-
tries where the subsidiaries are located carry the financial burden [Faia, Weder di Mauro, 
2015]. The EBU basically stipulates the application of the SPE approach for multinational 
bank located within EBU Member States. If the resolution of a multinational bank with 
subsidiaries located in countries outside EBU becomes necessary, the SPE approach 
could also be used, if the NCAs from all countries agree. If this is not the case, the MPE 
approach is applied.

The “European Deposit Insurance Scheme” (EDIS) represents the third pillar of EBU.6 
Within the European Union, bank deposits up to 100.000 Euros are currently insured by 
national deposit insurance schemes (DGS). They will gradually (step-by-step) be transferred 
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into a common single deposit guarantee scheme. This scheme will evolve in three steps, 
starting with a reinsurance scheme which will last until 2020. During the re-insurance 
phase, a national DGS can access EDIS funds only after its own resources are exhausted, 
and the EDIS will provide extra funds only up to a certain level. During a co-insurance 
phase starting in 2020, the EDIS would become a progressively mutualized system, meaning 
that a national scheme would not be required to exhaust its own funds before accessing 
EDIS funds. As of 2024, the EDIS will fully insure national deposit guarantee schemes 
[European Commission, 2014b].

Impediments to EBU Membership

As mentioned before, four EU Member States are currently reluctant to establish “close 
cooperation” with the ECB. The main reasons are in particular, insufficient voting rights 
and a lack of access to the fiscal backstop provided the European Stability Mechanism 
(ESM) [Kisgergely, Szombat, 2014; Narodowy Bank Polski, 2014].
• Micro-prudential decisions within EBU are taken by the ECB`s Governing Council, 

where the non-Eurozone countries have no voting rights. Decisions taken by the ECB`s 
Governing Council about a bank from an opt-in country have to be reconfirmed by 
the country`s national supervisory authority. If the national authority objects, it may 
inform the ECB that it will not be bound by the decision and give the reasons why it 
does not agree. Close cooperation has to be terminated immediately, if the National 
Competent Authority objects to the Governing Council`s decision; after termination, 
the National Competent Authority is no longer bound to the decision. A suspension 
of the decision and continued participation in the Supervisory Board is not possible.
 Once close cooperation with the ECB is established, an opt-in country would entirely 
lose supervisory control over the three largest domestic banks and over the domestic 
subsidiaries of foreign-owned multinational banks. They will be supervised by the 
“Supervisory Board” (including representatives from opt-in countries) and the ECB 
Governing Council (without representatives from opt-in countries). In the case of 
Poland, that means around two thirds of the Polish banking sector (in terms of bank 
assets) would be supervised by the ECB [International Monetary Fund, 2015]. In turn, 
however, an opt-in country will partly gain control over the headquarters of foreign 
multinational banks and is authorized to send delegates to the “joint supervisory teams”.

• National Competent Authorities in principle retain the responsibility for macro-pru-
dential policies, but the ECB may specify more stringent measures from the harmonized 
macro-prudential toolkit. In particular, the ECB may apply higher countercyclical 
capital buffers for minimum capital ratios than those set by national authorities 
and demand more stringent measures aimed at reducing systemic risk. Moreover, 
the ECB has to be informed in advance if a National Competent Authority intends 
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to introduce a new macro-prudential instrument; the national authority must consider 
suggestions and objections of the ECB regarding the calibration of these tools. On the 
other hand, a National Competent Authority is entitled to propose to the ECB that it 
applies more stringent macro-prudential tools, in order to address specific problems 
in the financial system.
 An opt-in country may in consequence expect tightened macro-prudential supervi-
sion, if the ECB considers this as appropriate from the viewpoint of the whole Euro-
zone, even if this is not reasonable from the viewpoint of the competent supervisory 
authorities from opt-in countries. While this kind of “one size fits all-problem” exists 
in principle for all Member States of the EBU, it is particularly pressing for banks from 
the opt-in countries. They do not have access to liquidity assistance from the ECB 
or from the EMS which is open only to banks from Member States of the Eurozone.

• Notwithstanding the fact they are not full members of the EBU, banks from the 
opt-in countries have to pay “ex-ante” contributions to the European Bank Resolution 
Fund, which became fully operational in 2016. It will be used to finance the costs of 
a bank-resolution procedure. As mentioned before, the fund will be built up over 
a period of eight years to reach a target level of at least 1% of the covered deposits of 
all credit institutions authorised in all the participating member states. Contributions 
remain with the Single Resolution Fund, even if an opt-in country decides to terminate 
close cooperation with the ECB. In this case, opt-in countries are entitled to demand 
repayments, but the SRF decides about the timing and the size of repayments. If 
repayments are delayed, the opt-in country could be forced to build up a new national 
resolution fund within a short period of time, in order to be able to execute a necessary 
domestic bank resolution procedure.

• Banks in CEECs dispose of only small amounts of “bail-in-able” debt, which could be 
used in the event of a bank liquidation. Therefore, authorities in opt-in countries wish 
to have better access to the fiscal backstop provided by the ESM which is, however, 
possible only for Eurozone member countries. Non-Eurozone opt-in countries are 
not eligible for direct bank recapitalization from the ESM. In addition, banks from 
an opt-in country do not automatically receive access to Euro liquidity through, for 
example, currency swaps with the ECB.
From the perspective of most opt-in countries, these concerns are only party coun-

terbalanced by the advantages of EBU membership, which may result from the higher 
professional reputation of the ECB as a supervisory authority. This argument, however, 
may not weigh much, because the mechanisms used under EBU will have to establish 
their own credibility [Kisgergely, Szombat, 2014].
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Consequences for Financial Stability

Given such concerns against full EBU membership in some EU Member countries, 
it is necessary to consider the consequences of an asymmetric integration for financial 
stability in Europe. Of course, financial markets in most EU Member States outside the 
European Banking Union are rather small, with the UK being a notable exception, so that 
potential distortions might not be overwhelmingly large. On the other hand, as already 
mentioned, multinational banks dominate banking sectors in the four CEE countries 
under consideration, so that the need for harmonization is larger than for other countries 
within the EBU [Allen et al., 2011; Beck et al., 2013; Davas, Wolff, 2013; Narodowy Bank 
Polski, 2014].

FIGURE 1.  Foreign banks as percent of total number of banks in Croatia, Czech 
Republic, Poland, Hungary, and the Euro area (2005-2012)

Note: A foreign bank is a bank where 50 percent or more of its shares are owned by foreigners.
S o u r c e :  World Bank, retrieved from FRED, Federal Reserve Bank of St. Louis https://research.stlouisfed.org/fred2/series/ 
accessed: May 10, 2016.

Figure 1 presents the share of foreign banks in the total number of banks in Croatia, 
the Czech Republic, Poland, Hungary, and (as a benchmark) in the Euro area. Multina-
tional banks are far more dominant in CEE countries than in the Eurozone. It is further 
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illustrated by Table 2 which exhibits banks` cross-border assets as the percentage of total 
bank assets for six CEECs. On aggregate, 70% of all bank assets are cross-border claims, 
with 65% from foreign subsidiaries and the rest from branches. Parent banks of the over-
whelming majority (60%) of subsidiaries, are located in the EBU area.

TABLE 2.  Cross-border assets as percent of total assets in the banking sectors of CEE 
countries (end of 2014)a)

Country Cross-border 
assets Branches Subsidiaries

Subsidiary parent bank location

Euro area EU outside 
Euro area Non EU

(1) = (2) + (3) (2) (3) = (4) + (5) + (6) (4) (5) (6) 
Bulgaria 77% 7% 71% 58% 12% 1%
Czech R. 88% 10% 78% 77% 0% 1%
Croatia 80% 0% 80% 78% 0% 2%
Hungary 45% 7% 39% 37% 0% 2%
Poland 66% 2% 64% 58% 0% 6%
Romania 69% 9% 60% 55% 2% 4%
Total 70% 5% 65% 60% 1% 4%

a) All percentage numbers refer to total bank assets; numbers are sometimes subject to rounding errors.
S o u r c e :  Hüttl and Schoenmaker [2016].

The literature offers two major lines of argument as to why an incomplete regulatory 
integration may endanger financial stability when multinational banks are dominant. 
The first line of argument focusses on the fact that multinational banks react elastically 
to differences in national regulatory frameworks and can easily, by cross-border mergers 
or de-novo (greenfield) investments in foreign subsidiaries or branches, select their reg-
ulatory standard as they wish.7 In this situation, competition in bank regulation could be 
welfare-detrimental, in comparison with a cooperative solution where bank supervision 
is by a multinational regulator.8 The “classic” argument is provided in Dell`Ariccia and 
Marquez [2006], who consider macro-prudential policies in the form of setting minimum 
capital requirements. They argue that competition between national regulators could lead 
to a “race to the bottom”, resulting in lower capital standards in comparison with those 
set by a multinational regulator9. The reason is that national regulators do not take into 
account the external benefits of higher capital requirements in terms of a larger stability 
of foreign financial markets. A multinational regulator, in turn, would internalize such 
international spill-over-effects. In addition, national regulators might set lower capital 
requirements in order to increase the profitability of domestic banks. This could cause 
a “competition in laxity”, also resulting in capital requirements that are too low, thus 
endangering financial stability.
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This argument is supplemented by Holthausen and Rønde [2005], who consider the 
voluntary exchange of information between regulators in two countries where banks offer 
financial services through branches. In the model, the authorities have only one disposable 
policy instrument, this time bank closure policies, instead of setting minimum capital 
requirements. National supervisors are interested only in the welfare of their own country 
and disregard that of the other country. As long as the preferences of the national super-
visors do not coincide perfectly, they do not reveal all the necessary information to the 
authority in the other country.10 This imperfect exchange of information prevents reaching 
a first-best closure policy. Rather, some banks are left open when they should be closed 
(“Type I” mistake) and vice versa (“Type II” mistake). The banks react to these imperfect 
closure policies and choose the country where supervisors are less inclined to close them. 
If the interests of the supervisors become more aligned, more detailed information can be 
exchanged and the welfare resulting from the closure decision increases.

Another point in favor of multinational bank supervision is made by Acharya [2003], 
who analyzes the joint design of two regulatory instruments, minimum capital require-
ments together with bank closure policies. He shows that a cross-border harmonization 
of capital requirements is beneficial only if the other instrument is also standardized. 
Otherwise, spillovers from more lenient authorities to less lax regimes would occur. With 
uniform capital ratios, domestic banks with less forbearing regimes compete on domestic 
markets with foreign banks from more lenient regimes, which can take greater risks. This 
reduces domestic bank profits and forces domestic regulators to adopt greater forbearance 
in order to prevent market exit. In consequence, regulators in different countries converge 
to the lowest level of forbearance or apply different capital adequacy ratios to compensate 
for differences in laxity. Uniform capital requirements across nations are thus only desir-
able if supervisors maintain different closure policies. An incomplete (or asymmetric) 
harmonization of regulatory policies may therefore be more harmful for welfare than 
no international harmonization at all.

All papers mentioned above make a strong case for a common regulatory framework 
and a single bank supervisory mechanism, envisaged as the first key element of EBU. 
In addition, Hardy and Nieto [2014] analyse, in a cross-border context, the interaction 
between deposit insurance and prudential bank supervision. They show that uncoor-
dinated policies tend to yield too little supervision and too much deposit insurance. In 
particular, countries tend to provide too little prudential supervision, because they do 
not take account of the benefit to other countries. To compensate, countries provide more 
generous deposit guarantees than would be first best. In contrast, full coordination of 
prudential supervision and deposit guarantees would result in the highest level of safety 
and soundness and involve the lowest provision of deposit guarantees.

Within the European Union, deposits up to 100,000 Euros per person and bank are 
currently covered by statutory deposit insurance. Local politicians, however, can easily 
enlarge this limit at their own discretion in order to prevent a bank run.11 While this makes 
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domestic banks safer, it increases the vulnerability cause depositors react by transferring 
their funds to such accounts. The result could be a race to the bottom, whereby politi-
cians from all countries increase deposit insurance coverage or, in addition, terminate 
all bail-in rules. Knowing that limits to deposit insurance coverage will be cancelled ex 
post, depositors and banks no longer consider them as credible ex ante. This will lead ulti-
mately to excessive risk-taking by banks, thus endangering financial stability. In contrast, 
the single deposit insurance scheme terminates this behavior, since local politicians lose 
access to common guarantee funds.

The second major line of arguments in favour of a delegation of bank regulatory powers 
to a supranational regulator focuses on the resolution of multinational banks. Special bank 
resolution schemes offer bank regulators a new instrument for handling the failure of banks 
and of bank-holding companies that are regarded as “too-big-to-fail”. Such schemes became 
necessary, because ordinary insolvency procedures often need too much time, inhibit 
any pre-emptive intervention and imply a suspension of payments to creditors, which is 
not applicable in the case of a bank. Special bank resolution procedures allow regulators 
to intervene in the business of a bank before balance-sheet insolvency has occurred.

Beck et al. [2013] analyze how the organizational structure of multinational banks 
influences the incentives of a national bank regulator to open a bank resolution proce-
dure. They consider a multinational bank which raises equity and deposits and invests 
proceeds into risky assets. The bank is financed partially by foreign equity and foreign 
deposits and holds foreign assets as well. Before the returns on the bank’s assets materialize, 
a supervisor decides to intervene in the bank or allows the bank to continue. Beck et al. 
[2013] show that a national regulator’s incentive to intervene is distorted whenever the 
bank does not hold the same shares in foreign equity, foreign deposits, and foreign assets. 
In particular, the national supervisor’s incentive to intervene and resolve a weak bank 
increases with the foreign equity share and decreases with the share of foreign deposits and 
foreign assets. The reason is that the gains from letting the bank continue accrue to equity 
holders, while the costs accrue to debt holders. These distortions, however, disappear if 
the decision on whether or not to intervene is taken by a multinational supervisor, such 
as the SRB within the European Banking Union, who cares about combined welfare of 
domestic and foreign stakeholders.

Special bank resolution procedures allow bank regulators to inject additional capital 
in order to keep the bank open and to preserve its franchise value. The natural way to recap-
italize a bank is to use a bail-in procedure, whereby the debt instruments are converted 
into equity capital and used to cover the bank`s losses. In the case of a multinational bank, 
however, regulators have to decide ex ante whether the bail-in procedure is applied at the 
level of the global bank holding company (as is the case in an SPE procedure) or at the 
level of the local subsidiaries (as under the MPE approach). Under the SPE procedure, the 
loss-absorbing capacity of debt holders is shared across jurisdictions. In contrast, under 
MPE resolution, each regulator draws upon the loss-absorbing capacity of creditors within 
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its own jurisdiction. As long as regulators can fully commit to cooperate during the bank 
resolution procedure, SPE is the efficient resolution mechanism, since it needs a lower 
loss-absorbing capacity than the MPE approach. The reason is that regulators under the 
SPE approach are allowed to make transfers between bank subsidiaries that are located 
in different jurisdictions [Bolton, Oehmke, 2015].

The drawback, however, is that the SPE approach is not ex-post incentive-compatible, 
because regulators may opt-out from the cooperative solution and instead, start a national 
resolution scheme (or “ring-fence” their domestic subsidiaries), once the resolution 
procedure has begun.12 This is more likely whenever the expected cross-jurisdictional 
transfers are asymmetric and applies especially to those regulators who expect to make 
a large inter-jurisdictional transfer. Since the SPE approach is not incentive-compatible ex 
post, it is also not credible ex ante, as long as regulators cannot firmly commit to making 
payments during resolution. To overcome this problem, the transfer of resolution authority 
from the level of single jurisdictions to a supranational body, as stipulated in the European 
Banking Union, is a suitable device for realizing the full benefits from an SPE resolution 
procedure [Bolton and Oehmke, 2015; Faia and Weder di Mauro, 2015].

Viewed from this perspective, it makes sense to delegate the resolution decision to the 
Single Resolution Board, which comprises representatives from all countries concerned. 
The Board will probably be able to use the SPE approach for resolving a multinational 
bank from Member States of the EBU. In cases of resolving a multinational bank with 
subsidiaries from an opt-in country, however, the SPE approach will be followed, only if 
all National Competent Authorities involved agree. If not, MPE resolution will be used, 
which implies that larger loss-absorbing capacities are needed (Deutsche Bundesbank 2014).

An alternative way to recapitalize a multinational bank would be the injection of capital 
from a resolution fund. Such a recapitalization is straightforward in a national setting, 
provided that the social benefits of the recapitalization (in terms, for example of preserving 
financial stability) exceed the cost. In the case of a multinational bank, however, coordination 
failures may occur, because cross-border recapitalizations create positive externalities. If 
financial burden-sharing is negotiated ex post, i.e., after the resolution-sharing has begun, 
host-countries have an incentive to understate their share of the problem, in order to have 
a smaller share in the recapitalization costs. In the end, only the regulator of the home 
country is left with the decision, and has to fund the recapitalization of the failing bank. 
That leads to an under-provision of recapitalizations, i.e., to excess liquidations of financial 
institutions that should be better rescued [Freixas, 2003; Goodhart, Schoenmaker, 2009].

In order to overcome such coordination failures, ex-post negotiations should be 
substituted by an ex-ante mechanism for fiscal burden-sharing, i.e., the introduction of 
a bank resolution fund financed with proceedings from an ex ante bank levy [Goodhart 
and Schoenmaker, 2009; Walther and White, 2015]. If the sharing agreement is binding 
and credibly implemented, it tends to solve the coordination failure. It improves the effi-
ciency of the recapitalization policy, as both externalities in the home country and the 
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host countries are taken into account when the bank recapitalization decision is made 
at the supranational level. The problem of socially insufficient recapitalization decisions 
remains, only for multinational banks doing sizable business outside the European Union. 
Goodhart and Schoenmaker [2009] also differ between two types of bank resolution 
schemes, a “general scheme” funded collectively by all participating countries (“general 
burden sharing”), and a location-specific scheme, funded only by the countries where the 
assets of the multinational bank are located (“specific burden sharing”). They show that 
the second one is preferable, because it aligns a country`s benefits with its contribution 
to the recapitalization cost and involves no international transfers.

The EBU follows these recommendations insofar as it mandates the build-up of 
a frontloaded resolution fund; its size, however, will be only 55 bn. Euros and probably 
much too small to finance a recapitalization of even a medium-sized multinational bank. 
Moreover, the EBU applies “general burden sharing” because the “Single Resolution Fund” 
will be financed with contributions from all Member States. This implies that some ex 
post burden sharing is needed, and this applies if a multinational bank with subsidiaries 
from a non-EBU Member States will be involved.

Reform Options: How to Increase the Attractiveness  
of the EBU?

The theoretical banking literature provides a strong case in favor of the delegation 
of regulatory powers to a multinational regulator. It is beneficial from the perspective of 
all EU member countries in total. It is less clear, however, how potential gains from EBU 
membership are divided between “ins” and “opt-ins” of the European Banking Union. 
Some information can be gained from Schoenmaker and Siegmann [2013; 2014] who 
calculate how the efficiency gains from the EBUs bank resolution instrument are divided 
between participating countries. For that purpose, they calculate a country`s contribu-
tion to the European Bank Resolution Fund which depends mainly on the country`s size 
in terms of GDP and population. In addition, they estimate a country`s potential return 
from bank resolution if a systemic bank collapses and has to be recapitalized from the 
bank resolutions fund.

Using this method, countries without systemic banks naturally receive a negative 
net return from the European bank-resolution instrument, while countries with a large 
banking sector have a positive net return. Schoenmaker and Siegmann [2013; 2014] find 
that among the current 19 Eurozone member countries, Spain and the Netherlands are 
the largest net beneficiaries and receive the largest positive net returns. Germany, France, 
and Italy, on the other hand, receive negative returns and are net contributors. If one 
assumes counterfactually that all EU Member States would participate in EBU, the UK, 
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Sweden and Denmark also belong to the winners, while all CEECs are net contributors, 
with Poland bearing the largest potential loss among CEE pre-in countries.13

Given these results, one might ask what reform options exist, which make it more 
attractive for opt-in countries to establish close cooperation with the ECB and to apply 
the EBU institutions before the adoption of the Euro. Three reform options can be con-
ceived. The first would be the transfer of supervisory decision-making authority within 
the ECB from the Governing Council to the General Council which currently meets four 
times a year. The General Council consists of the ECB President, the Vice-President 
and the Governors of the National Central Banks of all EU Member countries. It deals 
with subjects that concern both the Monetary Union and the other EU Member States. 
Opt-in countries are thus also represented in the General Council, which is currently 
regarded as a transitional body within EMU.

A transfer of supervisory decision-making authority would hence imply that repre-
sentatives of the opt-in-countries take part in the supervisory decision-making process. 
This, however, also holds true for those EU Member States, such as Sweden and UK, 
which have already decided not to enter the EBU in any case. A transfer of supervisory 
decision-making to the ECB`s General Council would also imply that decisions concerning 
banks within EBU countries are taken partly by representatives from countries outside 
EBU. It thus seems rather improbable that such a transfer of decision-making rights would 
currently find a political majority within the European Union.

A second reform option would be allowing an automatic payback of payments made 
to the resolution funds, if an opt-in country decides to terminate the “close cooperation” 
with the ECB. As mentioned above, an opt-in country may claim repayment of contri-
butions to the Single Resolution Fund, but the Single Resolution Board will decide about 
the size and the timing of repayments. The alternative would be an ex ante agreed-upon 
repayment rule, which currently does not exist within EBU, because the SRF has only 
just started to operate. Such a rule, however, must be incentive-compatible. In particular, 
it has to make sure that opt-in countries do not terminate close cooperation if payments 
to banks in other Member States have to be made. To prevent such behavior, it is con-
ceivable to follow the proposal made in Goodhart and Schoenmaker [2009] and to apply 
specific burden-sharing to the resolution process of banks14. A burden-sharing agree-
ment, however, must be credible, and thus has to be more than a mere memorandum of 
understanding which is not legally binding. It has to be incorporated into resolution plans 
which could include a burden-sharing mechanism for central banks (liquidity support) 
and ministries of finance (capital support). The burden-sharing would then be agreed on 
through an institution-by-institution basis [Avgouleas, Goodhart, Schoenmaker, 2013].

A final reform option could be providing opt-in countries with access to payments 
from the European Stability Mechanism (ESM) and offering them a fiscal backstop. This 
would allow opt-in countries to recapitalize ailing banks with minimal bail-in-able capital, 
without having to rescue domestic fiscal resources. Access to the ESM`s financial capacities 
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is possible, however, only for EU Member States which have ratified the fiscal compact and 
introduced a “tax brake” into their constitutions. Without such a step, Eurozone Member 
States will hardly give Non-Eurozone Member States access to ESM, because of fears that 
ESM financial capacities could be used in order to fight a fiscal crisis which is not caused 
by a crisis in the banking sector.

It currently seems that there is no realistic reform option available which is attractive 
enough for opt-in countries to give up the “wait and see” approach and to enter EBU. It 
is thus rather unlikely that the four CEECs will establish close cooperation with the ECB 
in the near future, given the presently stable financial sectors in these countries. This could 
change, however, if the current Member States of the EBU intensify their cooperation and 
unify their positions, resulting in a marginalization of opt-in countries within the ECB 
and the European Union. In that case, opt-in countries would be pressed to reconsider 
their “position in respect of joining” if they still want to be involved in the ECB’s internal 
decision-preparation forums [Kisgergely, Szombat, 2014].

Conclusions

The purpose of the current paper was to analyze the possible consequences of the 
asymmetric economic integration for financial stability in Europe. We focused on the 
European Banking Union, which will not been implemented in the EU Member States 
outside the Euro area. We described the main elements of EBU and presented the reasons 
why some of the EU countries outside the Eurozone hesitate to join the Banking Union, 
but rather follow a wait and see approach. Since the EBU is a very recent institution, there 
is little evidence on its functioning. Rather, we presented some arguments as to why an 
asymmetric integration might have destabilizing effects on financial markets. Currently, 
we do not see any reform options which make it more attractive for the opt-in countries 
to establish close cooperation with the ECB.

One should not consider the above analysis as a general plea in favor of the European 
Banking Union, because it has several drawbacks and misconceptions. One problem 
results from possible conflicts of interest between the ECB`s role in banking supervision 
and in monetary policy. It cannot be ruled out that the ECB will make its interest rate 
decisions dependent on the financial situation of supervised banks. Moreover, the incen-
tive effects of the bank levy are not fully understood in the literature. Finally, the Single 
Resolution Fund and the European Deposit Insurance System might create moral hazard 
and incentives for banks to take additional risks.15 Nevertheless, given the existence of 
EBU, the fact that important countries with a significant share of cross-border financial 
flows stand outside the Banking Union, creates some additional problems because it 
endangers financial stability. Seen from this perspective, the arguments presented here 
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should be regarded as another criticism of the EBU, which failed to integrate all relevant 
political actors into the common regulatory framework.

A remaining question is how the “wait and see” approach currently taken by the 
opt-in countries will influence the chances of these countries entering the European 
Monetary Union. Of course, opt-in countries are committed to fulfill the Maastricht 
convergence criteria and to adopt the Euro as national currency; membership in the 
Eurozone will then automatically also imply membership in the EBU. The question is 
whether the quick establishment of “close cooperation” with the ECB will accelerate the 
country`s entry into the monetary union.

While this is inevitably difficult to assess, it is rather likely that the decision to enter EMU 
is a political one and only marginally influenced by the decision of National Competent 
Authorities to enter the EBU. This verdict might change, however, if financing conditions 
become drastically different for Banking Union Member Countries and for outsiders, or if 
domestic credit institutions have to face significant competitive disadvantages in relation 
to other interbank transactions, while their oversight-related costs are roughly the same. 
This may exert institutional pressure on CEEC`s decision-makers to reconsider their 
current position towards EBU membership [Kisgergely, Szombat 2014].
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Notes

1 Author’s e-mail address: vollmer@wifa.uni-leipzig.de
2 This is already known from the literature on interbank markets. See, e.g., Allen and Gale [2000a].
3 This period is usually no longer than ten working days; in case of emergency, the period is 48 hours. 

See Narodowy Bank Polski [2014].
4 The SRB is located in Brussels and has a staff of around 250. The board operates in two sessions. 

The executive session makes preparatory and operational decisions for resolving individual banks; partic-
ipants are the chairperson of the board, the four permanent members and representatives of the national 
authorities where the bank is established. In the plenary session, individual resolution cases are decided 
if the support for a bank exceeds 5 bn. Euros.
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5 After the SRB has made a proposal regarding to a single resolution case, a silent procedure is 
foreseen to allow the European Commission or the European Council to decide whether or not the SRB`s 
proposal is followed. The resolution scheme will enter into force only if neither of these institutions has 
raised any objections within 24 hours. In case of objection, the SRB has to modify the resolution scheme 
within eight hours [Deutsche Bundesbank 2014].

6 EDIS is currently only an issue within a proposal made by the European Commission. Some 
National Governments have raised concerns about the current proposal.

7 For evidence, see Focarelli and Pozollo [2005], Müller and Uhde [2013].
8 This literature on the relationship between regulatory competition and financial stability should 

not be confused with the literature on the relationship between competition in the banking sector and 
financial stability. See, e.g., Allen and Gale [2000b].

9 A “race to the bottom” is also analysed in Agai [2015], who considers regulatory arbitrage by banks 
which can in reality choose their regulators by relocating their headquarters. For empirical evidence on 
the existence of a “race to the bottom” in US banking, see Buch and DeLong [2008], Carbo-Valdene et al. 
[2012], Houston et al. [2012], Onega et al. [2014], Karolyi and Taboada [2015], and Temesvary [2015]. 
For evidence on Europe, see Aiyar, Calomiris, and Wieladek [2012], Bremer and Fratzscher [2015], or 
Reinhardt and Sowerbutts [2015].

10 A case in point for an insufficient exchange of information between national supervisors from 
Belgium and the Netherlands was the resolution of Fortis Bank in 2008. See Beck et al. [2013].

11 In October 2008, the German Minister of Finance Peer Steinbrück and Chancellor Angela Merkel 
declared a blanket guarantee for all deposits with German banks.

12 For evidence on such ring-fencing activities, see Cerutti et al. [2014]
13 Croatia is not included in the sample. Interestingly, those countries which, for political reasons, 

will definitively not enter EBU, namely Sweden and the UK, would be the largest beneficiaries. See Schoen-
maker and Siegmann [2013b].

14 Such a specific burden-sharing agreement was agreed upon in 2010 by the banking authorities 
in the Baltic and Nordic countries. Under this scheme, the ministries of finance share the costs of a possible 
bank failure, according to a burden-sharing key, which reflects the spread of the bank`s assets over the 
different countries. See Beck et al. [2011].

15 Bertola et al. [2014] and Vaubel [2013] provide critical assessments of EBU. See also Vollmer 
[2015].
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Introduction

Transfer pricing has been a topic of growing academic research in economics since 
the pioneering works of Hirshleifer [1956, 1957], Gould [1964], and Horst [1971, 1973]. 
Transfer prices affect firms’ after-tax profits, as well as countries’ revenues [United Nations 
Conference on Trade and Development, 1999]. Differences between countries’ tax and tariff 
rates create opportunities for tax arbitrage by multinational enterprises (MNEs) through 
the use of transfer prices for goods and services traded among subsidiaries. Recent stud-
ies suggest that a major fraction of income shifting is through the use of transfer prices, 
especially in MNEs with intangible property holdings [Clausing, 2003; Gruber 2003]. 
For example, a recent article in Forbes [2016] reported that Google has been asked to pay 
$ 1.8 billion in back taxes to the French government due to their transfer pricing practices.

In response, governments around the world have sought to limit profit shifting activities 
of MNEs by introducing tougher transfer pricing regulations [e.g. Ernst and Young, 2010; 
Beer, Loeprick, 2015]. In 2009, the U. S. Census Bureau reported that related-party trade 
accounted for over 40 percent of total goods – or over 2.5 trillion dollars – traded in mar-
kets [U. S. Census Bureau News, 2010]. Bernard et al. [2005] reported that 77 percent of 
imports and 93 percent of exports traded by MNEs were intra-firm trade. Tax-motivated 
transfer pricing practices are an important determinant of government revenues, which 
also makes transfer pricing a political issue. Recently, the United States has undertaken 
an effort to close tax loopholes, especially the practices of transfer pricing. The number 
of countries that impose transfer pricing rules has risen sharply, from 16 in 1995 to 59 
in 2007 [Silverman et al., 2008].4

However, the size of the problem may be overstated for two reasons. First, early 
research concerning transfer pricing typically assumed that foreign subsidiaries were 
wholly owned by domestic MNEs and would price goods traded across tax jurisdictions 
to minimize their tax outlays. In practice, however, many subsidiaries are less than wholly 
owned. The Benchmark Survey conducted by the Bureau of Economic Analysis finds that 
20% of MNEs’ subsidiaries are partially owned [Mataloni, Fahim, 1996]. Under conditions 
of partial ownership, profit shifting to a foreign subsidiary may not be as beneficial as it 
would be under conditions of total ownership. Even if the foreign subsidiary faced lower 
corporate taxes, the MNE would only capture part of those increased profits.

The size of the problem may also be overstated for a second (behavioral) reason. We 
have very little data on how firms set transfer prices as compared with the profit-maxi-
mizing transfer price that could be selected. Much of the literature discusses the methods 
that should, in principle, be used for setting transfer prices.5 (See Tang [1997] for a review 
of these methods).6 However, we know very little about how firms actually set transfer 
prices, and whether tax revenue is indeed being lost at predicted levels.
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In this paper we use an incentivized economics experiment to investigate how indi-
viduals set transfer prices under conditions of partially and wholly owned subsidiaries. 
We test both point predictions and comparative static predictions transfer pricing models. 
Our results are consistent with theoretical predictions that there are, indeed, conditions 
under which profits are not shifted to the lower-taxed jurisdiction.

This paper thus makes two important contributions. First, by comparing behavior with 
theoretical predictions it provides a test of whether (and when) individuals set transfer 
prices optimally. Second, by comparing behavior under conditions of full and partial 
ownership it provides evidence on the impact of policy interventions (like regulating 
ownership proportions by MNEs) on tax revenues overall.

Literature Review

Original models of transfer pricing calculated optimal transfer prices treating subsid-
iaries as if they were wholly owned by the same enterprise [e.g., Horst, 1971, 1973; Eden, 
1983, 1998]. Subsequent research derived optimal transfer pricing in situations where 
a foreign subsidiary was not wholly owned [Kant, 1988; Gabrielsen, Schjelderup, 1999]. 
Optimal prices can be quite different when ownerships are not wholly-owned

Enterprise-level data are proprietary and extremely difficult to access, hence, we have 
limited empirical evidence about the transfer prices enterprises actually set. Although 
some empirical work has been done [e.g. Grubert, Mutti, 1991; Hines, Rice, 1994; Collins 
et al., 1998; Desai et al., 2006], most studies use aggregate, industry-level transfer prices 
or survey data collected by the Bureau of Economic Analysis to estimate the magnitude 
of income shifting to lower-tax countries. Others [e.g. Clausing, 2003; Richardson et al., 
2013; Dharmapala, Riedel, 2013] use a more direct approach by constructing data on 
export/import prices to estimate the magnitude of tax-motivated transfer prices. Unfor-
tunately, these analyses do not allow a comparison between decisions and theoretical 
predictions at the enterprise level. Furthermore, they follow Horst [1971] in assuming 
that the subsidiaries are wholly owned, although 20 percent of MNEs’ subsidiaries are 
partially owned [Mataloni, 1996].

The enterprise-level data that do exist rely almost exclusively on surveys rather than 
observational data [e.g. Abdalla, 1989; Eden, 1998; Tang, 1994]. Surveys typically elicit 
the methods used by various enterprises to determine transfer prices (i.e. comparable 
uncontrolled prices, cost plus, retail price, and comparable profits), but do not test whether 
the prices set are optimal, given the ownership structure, tax and tariff rates, and other 
conditions.

We take a new approach by designing experiments that capture the assumptions of basic 
transfer pricing models motivated by Horst [1971] (complete ownership) as well as Kant 
[1988] (partial ownership). We examine the impact of ownership fraction of subsidiaries, 
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relative tax rates between countries, and the tariff rate of the importing subsidiary. Our 
experimental design allows us to test both the point predictions and comparative statics 
of the models.

As far as we know this is the transfer pricing analysis that compares behavior to the 
prediction of wholly owned and partially owned subsidiaries as well as point predictions 
of optimal transfer prices. Some previous works by accountants [e.g. Avila, Ronen, 1999; 
Dejong et al., 1989; Chalos, Haka, 1990; Kachelmeier, Towry, 2002] deal with different 
issues of transfer prices, namely which method of transfer pricing measures subsidiaries’ 
performance best (negotiated transfer price, comparable uncontrolled prices, cost plus, 
retail price, comparable profits, etc.). But none of these experiments allow the ownership 
proportion to vary and none take into consideration the impact of governmental policies 
in the form of varying tax rates and tariff rates. These issues are the subject of our inquiry.

Experimental Design, Parameters, and Hypotheses

In this section we describe the market conditions, parameters, and market organization 
used in our experimental design. In standard transfer pricing models, profit from sales 
in the home country is separable from profit from sales in a foreign country. We thus 
treat the home subsidiary’s profit from domestic sales as exogenous and consider in the 
experimental design only the profit that the home subsidiary makes by exporting to the 
foreign subsidiary. We further assume a constant marginal cost in the home subsidiary’s 
cost function equal to 25.7 tH , tF , τ , RF , and  k  are home tax rate, foreign tax rate, tariff 
rate, foreign subsidiary revenues and ownership proportion, respectively. The enterprise’s 
problem is to choose the output of the foreign subsidiary, sF, the export/import quantity, 
m, and the transfer price, θ, to maximize its profit. Then the pre-tax profit for the home 
subsidiary is

 πH =θm− 25m  (1)

Kant [1988, p. 164] points out, this problem can be considered in two stages. First, the 
enterprise maximizes its profit with respect to θ (the transfer price) and obtains θ as 
a function of sF and m. For experimental implementation, we set the inverse demand 
function in the foreign country as

 pF = 75− sF  (2)

where sF is the quantity sold by the foreign subsidiary.The total cost of the foreign sub-
sidiary is
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 CF = sF −m( )2 + 1+τ( )θm  (3)

The profit of the foreign subsidiary is

 π F = RF −CF  (4)

Then the enterprise’s net global profit will be

 π E = 1− tH( ) πH + kπ F( ),  (5)

assuming that tH > tF and the enterprise is credited with this tax by the home tax authority.
In the Horst [1971] model, if the foreign subsidiary is wholly owned (k = 1) and tH > tF, 

the MNE maximizes global net profit by setting the transfer price, θ, as low as possible; 
in our parameterization, the MNE sets θ = 25 to be consistent with international trade law, 
where a price below average cost is considered dumping. On the other hand, if the subsid-
iary is partially owned with 0.5< k <1 and  k 1+τ( )<1, Kant [1988] shows that the MNE 
should set the transfer price θ as high as possible, so that θ =θMax = RF − sF

2( )/ 1+τ( )m[ ].  
This effectively transfers all the profits from the subsidiary back to the parent company. 
In this manner, the parent company appropriates all the profit from its partially-owned 
subsidiary. In either case, if tF > tH then the enterprise’s net profit will be

 π E = 1− tH( )πH + 1− tF( ) kπ F  (6)

Our first experiment involves testing the predictions of transfer pricing models under 
conditions of whole and partial ownership. We use a 2x2 experimental design, varying the 
ownership fraction (whole versus partial) and the relative tax rates (tH > tF versus tH < tF). 
The design and theoretical predictions are illustrated in Table 1.

TABLE 1. First 2x2 experimental design

tH > tF

home > foreign tax rate
tH < tF

home < foreign tax rate

k = 1
Wholly-owned θ = 25 θ = RF − sF

2

1+τ( )m[ ] = 89.88

k = 0.6
Partially-owned

θ = RF − sF
2

1+τ( )m[ ] = 89.88 θ = RF − sF
2

1+τ( )m[ ] = 89.88

S o u r c e :  own elaboration.
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Our first experiment tests point predictions in these four conditions (H1) and the 
extent to which individuals converge to the optimal transfer price over time. We also test 
the comparative statics predictions; that ownership proportion matters if the home tax 
rate is higher than the foreign tax rate – but not otherwise (H2) – and that the tariff rate 
matters if the ownership proportion is partial, but not if it is wholly owned (H3).

Our second experimental design again varies the ownership structure, but also varies 
the tariff rate. Optimal transfer prices for different ownership structures and tariff rates 
are depicted in Table 2.

TABLE 2. Second 2x2 experimental design

τ = 0.05
Tariff = 5%

τ = 0.40
Tariff = 40%

k = 1
tH > tF

θ = 25 θ = 25

k = 0.6
tH < tF

θ = RF − sF
2

1+τ( )m[ ] = 89.88 θ = RF − sF
2

1+τ( )m[ ] = 226.35

S o u r c e :  own elaboration.

We again test point predictions (H1) and convergence over time in this experimen-
tal design. In addition, we test the comparative static prediction that tariff rates matter 
for partially owned subsidiaries but not for wholly owned subsidiaries (H4). Our final 
hypothesis tests whether transfer prices are higher for partially owned subsidiaries than for 
fully owned subsidiaries, and whether this difference is larger for higher tariff rates (H5).

In the experiment we assume that the decision-maker chooses the profit-maximizing 
quantity to transfer (m) and the resulting optimal output (sF). We thus focus on the transfer 
pricing decisions of the participants.

Experimental Implementation

The experiment was run at the Center for Behavioral and Experimental Economic 
Science laboratory at the University of Texas at Dallas. The experiment was programmed 
and run in z-tree. Our experimental design, described above, involves two 2x2 designs, 
yet yields only six distinct treatments (note that the first column of each table involves 
identical parameters and predictions). We utilized both a within- and between-subjects 
design in our experiments. Subjects were randomly placed in either wholly or partially 
owned treatment (between subject). Subjects in the wholly owned treatment experi-
ence low home tax, low tariff (tH < tF tH < tFand  τ = 0.05), high home tax tax, low tariff (tH > tF  



Experimental Evidence on Transfer Pricing 33

tH > tFand  τ = 0.05), and high home tax, high tariff (tH > tF and tH > tF  and  τ = 0.40) treatments in that order. 
Subjects in the partially owned treatment experience low home tax, low tariff (tH < tF and 

tH < tFand  τ = 0.05), high home tax, low tariff (tH > tF and tH > tFand  τ = 0.05), and low home tax, high tariff 
(tH < tF and tH < tFand  τ = 0.40) treatments in that order.

The experiments were conducted over five sessions in the spring of 2010 at the CBEES 
lab of the University of Texas at Dallas. Participants were predominantly undergraduate 
students enrolled during the spring semester of 2010. For each session we recruited 
12 participants, but in one session only 11 attended; thus, we had a total of 59 participants. 
Participants were randomly placed in the wholly or partially owned treatment. For runs 
with a wholly owned subsidiary there were 29 participants. For the runs with a partial-
ly-owned subsidiary, there were 30 participants.

The instructions were entirely computerized, and described the parameters of the 
problem including market demand, production costs, taxes, and tariffs (referred to in the 
instructions as a “handling cost”), and the ownership fraction of the subsidiary. Each 
participant made 60 pricing decisions; 20 in each of three treatments. After each decision, 
participants were informed of the resulting profit from each of their two subsidiaries, and 
in total. Participants earned an average of $ 15, including a $ 5 show-up fee, for a one-hour 
experiment.

After the participants completed the experiments they were asked to complete a sur-
vey, which elicited their attitudes about Multinational Enterprises and the U. S economy. 
These results were used as controls in our analysis. The survey also included measures of 
participants’ cognitive ability, using the Cognitive Reflection Test (CRT) introduced by 
Frederick (2005).8

Table A1 in the appendix describes the demographic details of our sample. Average 
age was 21 and almost 70 percent of participants in both treatments were born in the U. S. 
There were no statistical differences in the demographics of the participants in the two 
treatments.

We found no significant differences in the responses to any of our survey measures 
or the CRT between treatments, as shown in Table A2 in the appendix.

Experimental Results

H1: Individuals choose optimal transfer prices

Our first hypothesis is that individuals will choose optimal transfer prices. Our data 
clearly reject the hypothesis for all six treatments; individuals do not choose optimal trans-
fer prices in general although, as we will see, their choices do converge toward optimal 
as they receive feedback. Table 3 summarizes the average transfer prices chosen and the 
t tests comparing those prices with those predicted.



Quoc H. Tran, Rachel T. A. Croson, Barry J. Seldon34

TABLE 3. Summary statistics and t-tests

Mean price
(standard error)

All periods

t-statistic
(vs. optimal) 

Mean price
(standard error)
last 15 periods

t-statistic
(vs. optimal) last 

15 periods
Wholly-owned k = 1
tH > tF and τ = 5%
Optimal price = 25

31.04
(0.65) 

9.30* 29.97
(0.19) 

25.59*

tH < tF and τ = 5%
Optimal price = 89.85

78.24
(2.05) 

–5.66* 82.81
(0.56) 

–12.54*

tH > tF and τ = 40%
Optimal price = 25

48.70
(1.60) 

14.82* 46.56
(0.79) 

27.46*

Partially-owned k = 0.6
tH > tF and τ = 5%
Optimal price = 89.85

78.39
(1.66) 

–6.90* 82.54
(0.49) 

–14.96*

tH < tF and τ = 5%
Optimal price = 89.85

79.89
(1.28) 

–7.77* 82.05
(0.61) 

–12.78*

tH < tF and τ = 40%
Optimal price = 226.35

172.51
(3.66) 

–14.72* 180.44
(1.52) 

–30.11*

* 5% level
S o u r c e :  own elaboration.

Mean transfer prices are clearly different than those predicted (p < 0.01 for all six 
treatments). The results remain robust even after dropping the first five periods, suggest-
ing that the deviation from optimal behavior is not simply caused by initial confusion.

As shown in Table 3, in the wholly owned treatment with tH > tF and τ = 0.05 the mean 
transfer price chosen by participants is too high. This difference is largest with the high 
tariff (τ = 40 percent) treatment. This error is reversed in the partially-owned treatment, 
where the mean transfer price is lower than the predicted one. On the other hand, in treat-
ments where tH < tF and τ = 0.05 mean transfer prices are lower in both treatments (wholly 
owned and partially owned) than those predicted. These errors improve after the first 
five periods, but the direction of the errors does not change (i.e., either subjects continue 
to choose a transfer price larger or smaller than the optimal value).

A more sophisticated analysis compares outcomes and predictions while accounting 
for learning over time. This method, proposed by Noussair, Plott, and Riezman [1995] 9, 
examines whether transfer prices chosen converge (or asymptote) to the prediction. The 
regression model is

yit = B11D1 1/ t( )+B12D2 1/ t( )+B13D3 1/ t( )+B1iDi 1/ t( )+…

 B21D1 t −1( )/ t +B22D2 t −1( )/ t +B23D3 t −1( )/ t +B2iDi t −1( )+… u , (7)
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where yit is the transfer price for treatment i in period t, B1i is the origin of possible con-
vergence process for the treatment i, Di is a dummy variable that takes a value of 1 for 
treatment i and 0 otherwise. Thus B11, B12, and B13 refers to origin of the transfer price in 
treatment tH < tF and τ = 0.05, tH > tF and τ = 0.05, tH > tF and τ = 0.40 respectively for the 
wholly-owned treatment. B2i is the asymptote of the transfer price for treatment i. Thus 
B21, B22, and B23 are the asymptotic transfer prices for those treatments. We estimated this 
equation for both treatments (wholly owned and partially owned) in our experiment. 
Table A3 (in the appendix) reports the estimated coefficients using all twenty periods of the 
treatment. Table A4 (in the appendix) reports the results after we drop the first five periods 
to investigate the convergence process after the participants have had some experience.

We again find that choices in each of the six treatments differ significantly from opti-
mal, although the coefficients are relatively close. These results are robust to dropping the 
first five periods, as shown in Table A4, in the appendix.

This first set of tests compared behavior against theoretical predictions. The next set of 
tests examined the comparative static predictions resulting from the experimental design.

H2: Ownership matters if home taxes are higher than foreign taxes but not otherwise.

We compared transfer prices between wholly and partially owned cases, chosen by 
the participants in the treatments where tH < tF and the treatments where tH > tF. Figure 1 
presents the average prices in the relevant treatments, while Table 4 summarizes the rel-
evant data and statistical tests.

As predicted, when tH > tF average initial transfer prices are quite different between 
partially and wholly-owned treatments; in all periods, average transfer prices are lower 
in the wholly-owned treatment than in the partially-owned treatment, as predicted 
(p < 0.01, t-test), and as seen in Table 4 (the dark triangles and the dark squares in Fig-
ure 1). In contrast, when tH < tF, the transfer prices chosen initially are not different from 
each other as predicted (p = ns, t-test), and as seen in Table 4 (the empty triangles and 
the empty squares in Figure 1).

H3: Relative tax rates matter more if ownership is complete than if it is partial.

We next tested hypothesis H3 by comparing the effects of tax rates using tH < tF and  
tH > tF treatments between wholly and partially-owned cases. Note that this is a  within-subject 
test, since all participants did both treatments (tH < tF and tH > tF).
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FIGURE 1. Comparing wholly-owned and partially-owned treatments
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S o u r c e :  own elaboration.

TABLE 4. Wholly-owned vs. partially-owned t-tests

Differences
in transfer prices t-statistic p-value

H0: θk = 1 – θk = 0.6 = 0

tH < tF and τ = 5%. –0.15
(0.46) 

–0.33 0.75

H0: θk = 1 – θk = 0.6 = 0

tH > tF and τ = 5%. –48.85**
(1.83) 

–26.74 < 0.01

** 1% level
S o u r c e :  own elaboration.

The graph in Figure 1 confirms a tax rate effect when the subsidiary is wholly owned 
(dark and light squares) but not when it is partially owned (dark and light triangles). 
The analysis presented in Table 5 confirms that if the subsidiary is wholly owned then 
the mean transfer prices are significantly different from each other (p < 0.01, t-test). 
However, they are not significantly different if the subsidiary is partially owned (p = ns, 
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t-test). This result confirms our hypothesis H3 and is consistent with the comparative 
static predictions of the theory.

TABLE 5. Relative tax rate and ownership

Z-stat p-value Binomial test P=0.5
Wholly-owned k = 1
H0: θ1 – θ2 = 0.
tH < tF vs. tH > tF,
and τ = 5%.

3.92* < 0.01 < 0.01

Partially-owned k = 0.6
H0: θ1 – θ2 = 0.
tH < tF vs. tH > tF,
and τ = 5%.

–1.64 .10 0.50

* 5% level
S o u r c e :  own elaboration.

H4: Tariff rates affect the transfer price if the ownership proportion is partial, but not if it 
is complete.

FIGURE 2. Comparing tariff rates
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S o u r c e :  own elaboration.
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Figure 2 depicts the average transfer prices throughout all twenty periods in the low 
tariff (τ = 5%) and the high tariff (τ = 40%) treatments for wholly-owned and partially-owned 
treatments. Table 6 reports the Z and the binomial tests for the fourth hypothesis. Since 
these treatments are within subject design, the binomial test is a more appropriate test 
than the t-test.

The statistical tests in Table 6 and graphs in Figure 2 only partially support the hypoth-
esis. If ownership proportion is partial, the transfer prices under different tariff rates 
are indeed statistically different (p < 0.01, t-test, binomial test), as predicted. However, 
transfer prices also differ if ownership is complete (p < 0.01, t-test, binomial test), which 
is not consistent with the hypothesis. As can be seen in Figure 2, the differences between 
treatments are in the correct direction, with partial ownership (solid and empty circles) 
being farther apart than full ownership (solid and empty squares).

H5: Individuals learn to choose optimal transfer prices

Our fifth hypothesis is that transfer prices will converge to optimal over time. The 
graphs in Figure 3 and Figure 4 depict the average absolute deviation of chosen transfer 
price from the optimal transfer price in each of the conditions. Inspection of these figures 
suggests that behavior does converge toward the optimum. Individuals may learn to choose 
optimal prices through experience; one can see that error systematically decreases over 
time in all treatments.

TABLE 6. Tariff rate and ownership

Z-stat p-value Binomial test P=0.5
Wholly-owned k = 1
H0: θ1 – θ2 = 0.
tH < tF and τ = 5%.
vs. tH < tF, and τ = 40%.

3.80 < 0.01 < 0.01

Partially-owned k = 0.6
H0: θ1 – θ2 = 0.
tH > tF and τ = 5%.
vs. tH > tF, and τ = 40%.

–3.92 < 0.01 < 0.01

S o u r c e :  own elaboration.
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FIGURE 3. Absolute deviation from optimal value (partially-owned k=0.6)
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S o u r c e :  own elaboration.

FIGURE 4. Absolute deviation from optimal value (wholly-owned k=1)
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S o u r c e :  own elaboration.
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TABLE 7. Regression analysis (absolute deviation from optimal price as dependent var)

Model 1 Model 2 Model 3 Model 4 Model 5

Period –2.55**
(0.44) 

–3.09**
(0.43) 

–3.25**
(0.44) 

–3.26**
(0.44) 

–3.41**
(0.54) 

Period2 0.08**
(0.01) 

0.10**
(0.02) 

0.12**
(0.02) 

0.12**
(0.02) 

0.12**
(0.02) 

Wholly-owned 4.30
(4.28) 

–17.23**
(5.97) 

–21.61**
(6.11) 

–21.51**
(6.16) 

Low home tax 27.30**
(3.30) 

11.27**
(3.47) 

11.02**
(3.59) 

11.51**
(3.73) 

High tariff rate (1=40% and 0=5%) 54.79**
(8.00) 

40.57**
(8.48) 

40.32**
(8.10) 

40.81**
(8.07) 

Wholly-owned*period 0.59^
(0.31) 

0.59^
(0.31) 

0.69*
(0.32) 

Low home tax*period –0.68**
(0.16) 

–0.68**
(0.16) 

–0.69**
(0.17) 

High tariff *period –0.86^
(0.45) 

–0.85^
(0.45) 

–0.86^
(0.45) 

Cognitive test (1 out of 3 correct) –7.96
(8.12) 

Cognitive test (2 out of 3 correct) –17.16^
(9.13) 

Cognitive test (3 out of 3 correct) –21.18*
(8.26) 

Cognitive test * Period No No No No Yes
Include Demographic No No Yes Yes Yes
Include Survey Question No No No Yes Yes
Log likelihood
F

–16634.55
27.91

–16590.42
21.64

–16578.56
14.43

–16553.90
10.10

N 3540 3540 3540 3540 3540

** 1%, * 5%, and ^ 10% level.
S o u r c e :  own elaboration.

To provide statistical support for our hypothesis, we ran a panel regression model with 
random effects for each participant. We pooled responses in the two treatments (wholly 
owned and partially owned). Table 7 reports the results of the model

 yit = βiXit +γ iZit +εit , (8)

where yit is the absolute deviation from the optimal value at time t for participant i, 
t = 1,..., T, and i = 1,..., N. X comprises variables of interest, i.e. treatments and cognitive 
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ability, and Z is a vector of control variables, which includes individual demographics and 
survey answers. The constant term was omitted to enable us to jackknife standard errors 
to correct for bias due to the treatment pooling.

Over all treatments, the absolute deviation from the optimal value decreased over time 
but at a decreasing rate (β = –3.41, p < 0.01). This result is robust even after controlling 
for demographics and other individual-level variables. Participants in the wholly-owned 
treatment deviated less from the optimal than those in the partially-owned treatment  
(β = –21.51, p < 0.01). In the low tax (tH < th and low tariff (τ = 5 percent) treatment, par-
ticipants tended to learn more quickly compared to the high tax and high tariff treatments 
(β = 40.81, p < 0.01).

The interaction of period with low tax treatment was marginally significant. This 
means that over time, participants perform better in the low tax and/or high tariff rate 
treatments relative to the high tax and low tariff treatments. Additionally, participants 
in the wholly-owned treatment perform better relative to the partially-owned treatment 
(β = –21.51, p < .01).

One possible explanation of variation is our subjects’ cognitive ability. We coded par-
ticipants who correctly answered at least two out of the three questions correctly on the 
CRT as having high cognitive ability. While these individuals deviated less from optimal 
than others (β=–21.18, p< 05), these differences do not interact with period, suggesting 
that individuals of different cognitive abilities learn at the same rate.

Conclusion

This study provides the first controlled test of transfer pricing decisions. We find that 
while individuals often set transfer prices that deviate from the optimal, they learn from 
experience and decisions converge quite closely to optimal levels over time. Additionally, 
we compared behavior under conditions of full and partial ownership, varying relative 
tax rates, and varying tariff rates. These comparisons allow us to offer policy prescriptions 
informed by behavioral responses to policies, as well as by theoretical predictions.

We find that individuals are responsive to changes in tax and tariff rate, as predicted. 
Individuals set a low transfer price when the foreign tax rate is larger than home tax rate 
and the reverse is true when the home tax rate is smaller than the foreign tax rate under 
the wholly-owned treatment. And the transfer price does not change significantly when 
subsidiary ownership is partial. However, they are also responsive in settings we did 
not predict, such as when foreign country has a high tariff rate. Theory predicts that for 
wholly-owned subsidiary, transfer prices should only be responsive to the tax-tariff dif-
ferential. But in our result when the tariff rate is high individuals set a high transfer price 
as compared to when the tariff rate is low. This suggests that tariff rates play a significant 
role in MNE strategy when setting transfer prices.
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More generally, the results from our experiments provide additional supporting 
evidence to existing literature on income shifting by MNEs through the use of transfer 
pricing. While individuals do not choose optimal transfer prices, their choices converge 
close to the optimal transfer price with experience. Hence, the magnitude of income 
shifting estimated in our study is substantial compare to the previous literature where it 
was estimated to be minimal.

Given our results, anti-avoidance measures by policy makers might be desirable. If 
policy makers want to restrict profit shifting by MNEs then it would be helpful to pay close 
attention to subsidiaries’ ownership structures as well as the tax and tariff rates differential.

Notes

1 Author’s e-mail address: Quoc.tran@bridgew.edu(corresponding author).
2 Author’s e-mail address: croson@uta.edu
3 Author’s e-mail address: seldon@utdallas.edu
4 The OECD is counted as one country in these totals.
5 Governments are interested in monitoring transfer prices to ensure that they receive tax reve-

nues due to them under the existing tax code and may challenge transfer prices if they believe they are 
set in a way that allows the enterprise to evade taxes. A universal standard is that transfer prices should 
reflect the price that might arise if the units were independent firms; this is the so-called “arms-length 
standard”.

6 All of the various methods attempt to mimic the arm’s-length standard as closely as possible given 
the characteristics of the goods, service, or intellectual property inherent in the asset being exchanged.

7 This does not conflict with the original model in Horst [1971] and Kant [1988]. The foreign 
subsidiary will have increasing marginal costs.

8 The CRT test has been used as a measurement of cognitive abilities in studies of ability and 
overconfidence [Moore, Healy, 2008], anomalous preferences [Benjamin, Brown, 2006], winner’s curse 
[Casari, Ham, Kagel, 2007], and time and risk preferences [Frederick, 2005]. The CRT has been shown 
to be positively correlated with the Scholastic Achievement Test (SAT) and the American College Test 
(ACT), [Frederick, 2005].

9 See Noussair, Plott, Riezman [1995] for a more detailed explanation of the model.

References

Abdallah, W. M. (1989), International Transfer Pricing Policies: Decision-Making Guidelines for Multinational 
Companies, Westport, Connecticut,Quorum Books.
Avila, M., Ronen, J. (1999), Transfer-Pricing Mechanisms: An Experimental Investigation, International Journal 
of Industrial Organization,17 (5), pp. 689–715.
Associated Press, How Do Foreign Tax Havens Work?, Dallas Morning News, May 7, 2009, p. 15A.



Experimental Evidence on Transfer Pricing 43

Beer, S., Loeprick, J. (2015), Profit shifting: drivers of transfer (mis) pricing and the potential of counter measures, 
International Tax and Public Finance, 22 (3), pp. 426–451.
Benjamin, D. J., Sebastian, B. (2006), Who is “Behavioral? Cognitive Ability and Anomalous Preferences” NBER 
Working Paper.
Bernard, A. B., Bradford, J., Schott, P. K. (2006), Importers, Exporters, and Multinationals: A Portrait of Firms 
in the U. S. that Trade Goods, NBER Working Paper.
Camfferman, K., Cooke, T. E. (2004), The Profits of the Dutch East India Company’s Japan Trade, Abacus, 40 (1), 
pp. 49–75.
Casari, M., Ham, J. C., Kagel, J. H. (2007), Selection Bias, Demographic Effects, and Ability Effects in Common 
Value Auction Experiments, The American Economic Review, 97 (4), pp. 1278–1304.
Chalos, P., Haka, S. (1990),Transfer Pricing under Bilateral Bargaining, Accounting Review, 65 (3), pp. 624–41.
Clausing, K. A. (2003),Tax-Motivated Transfer Pricing and US Intrafirm Trade Prices, Journal of Public Eco-
nomics, 87 (9), pp. 2207–2223.
Collins, J., Kemsley, D., Lang, M. (1998), Cross-Jurisdictional Income Shifting and Earnings Valuation, Journal 
of Accounting Research, 36 (3), pp. 209–229.
Dejong, V. D., Forsythe, R., Kim, J., Uecker, W. C. (1999), A Laboratory Investigation of Alternative Transfer 
Pricing Mechanisms, Accounting Organizations and Society, 14, pp. 41–64.
Desai, M. A., Foley, C. F., Hines, J. R. (2006), The demand for tax haven operations, Journal of Public Economics, 
90 (3), pp. 513–531.
Dharmapala, D., Riedel, N. (2013), Earning shocks and tax-motivated income-shifting: Evidence from European 
multinationals Journal of Public Economics, 97, pp. 95–107.
Eden, L. (1983), Transfer pricing policies under tariff barriers, Canadian Journal of Economics, 16 (4), pp. 669–685.
Eden, L., Rugman, A. M. (1985), The Microeconomics of Transfer Pricing, Multinationals and Transfer Pricing, 
New York, St. Martin’s Press, pp. 13–46.
Eden, L. (1998), Taxing Multinationals: Transfer Pricing and Corporate Income Taxation in North America, 
Toronto, University of Toronto Press.
Frederick, S. (2005), Cognitive Reflection and Decision Making, The Journal of Economic Perspectives, 19 (4), 
pp. 25–42.
Gabrielsen, T. S., Schjelderup, G. (1999), Transfer Pricing and Ownership Structure, Scandinavian Journal of 
Economics, 10 (4), pp. 673–88.
Gould, J. R. (1964), Internal Pricing in Firms when There are Costs of Using an Outside Market, Journal of 
Business, 37 (1), pp. 61–67.
Grant, R., Grantley, T., Roman, L. (2013), Determinants of transfer pricing aggressiveness: Empirical evidence 
from Australian firms, Journal of Contemporary Accounting & Economics, 9, pp. 136–150.
Hirshleifer, J. (1956), On the Economics of Transfer Pricing, Journal of Business, 29 (3), pp. 172–184.
Hirshleifer, J. (1957), Economics of the Divisionalized Firm, Journal of Business, 30 (2), pp. 96–108.
Grubert, H., Mutti, J. (1991), Taxes, Tariffs and Transfer Pricing in Multinational Corporate Decision Making, 
Review of Economics and Statistics, 73 (2), pp. 285–93.
Hines, J. R., Rice, E. M. (1994), Fiscal Paradise: Foreign Tax Havens and American Business, Quarterly Journal 
of Economics, 109 (1), pp. 49–82.
Horst, T. (1971), Theory of the Multinational Firm: Optimal Behavior under Differing Tariff and Tax Rates, 
Journal of Political Economy, 79 (5), pp. 1059–1072.
Horst, T. (1973), The simple analytics of multinational firm behaviour, in: M. B. Connoly, A. K. Swoboda (eds.), 
International Trade and Money, George Allen and Unwin, London, pp. 72–84.



Quoc H. Tran, Rachel T. A. Croson, Barry J. Seldon44

Kachelmeier, S. J., Towry, K. L. (2002), Negotiated Transfer Pricing: Is Fairness Easier Said than Done?, The 
Accounting Review, 77, pp. 571–593.
Kant, C. (1998), Foreign Subsidiary, Transfer Pricing and Tariffs, Southern Economic Journal, 55 (1), pp. 162–170.
Mataloni, R. J., Jr., Fahim-Nader, M. (1996), Operations of U. S. multinational companies: preliminary results 
from the 1994 benchmark survey, Survey of Current Business, 76 (12), pp. 11–37.
Moore, D. A., Healy, P. J. (2008), The Trouble with Overconfidence, Psychological Review, 115 (2), pp. 502–517.
Sheppard, L. (2010), Transfer Pricing as Tax Avoidance, available at: http://www.forbes.com/2010/06/24/tax-fi-
nance-multinational-economics-opinions-columnists-lee-sheppard.html?boxes=Homepagechannels
Silverman, J., Gracon, T. B., Houston, D. (2008), Improving Transfer Pricing Risk Management in High-Tech-
nology Companies, KPMG White Paper, 2nd edition.
Su, J. (2016), France Wants Google To Pay $ 1.8 Billion in Back Taxes: Reports, Forbes (Feb. 24).
Tang, R. (1994), Transfer Pricing in the 1990 s, The United Nations Library on Transnational Corporations: 
Transfer Pricing and Taxation, Routledge.
Tang, R. Y. W. (1997), Intrafirm Trade and Global Transfer Pricing Regulations, Westport, Connecticut, Quorum 
Books.
United Nations Conference on Trade and Development (1999), Transfer Pricing. New York and Geneva: United 
Nations.
U. S. Census Bureau News. (2010), U. S. Department of Commerce, Washington D. C.



Experimental Evidence on Transfer Pricing 45

Appendix

TABLE A1. Subject demographic statistics

Variable Wholly owned treatment Partially owned treatment t-stat
Age 20.79 21.13 –0.43
Gender (Male=1) 48% 70% –1.71
Born in the U.S (yes=1) 72% 67% –0.47
Marital status (single=1) 100% 97% –0.98
Student status: 1.03 1 –0.02
Freshmen 21% 3%
Sophomore 38% 33%
Junior 34% 34%
Senior 7% 40%
Job status: 1.69 2% 0.50
Not working 48% 50%
Temporary job 34% 23%
Full time job 18% 27%
Ethnicity: 5.28 5.43 –0.27
African American 7% 7%
East Asian 17% 17%
Middle Eastern 7% 0%
Hispanic 0% 3%
Pacific Islander 3% 0%
South Asian 28% 27%
White 28% 40%
Other 10% 7%
N 29 30

S o u r c e :  own elaboration.
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TABLE A2. Survey summary statistic

Variable Wholly 
owned

Partially 
owned t-stat

Should U. S companies be allowed to outsource their jobs to a foreign 
country? (yes=1) 

0.83 0.77 0.57

Should foreigners be allowed to own a large portion of U. S companies? 
(yes=1) 

0.62 0.77 –1.21

In your opinion what is the overall effect of globalization on the U. S 
economy? (1=small, 7=large) 

3.69 3.80 –0.29

What is the overall effect on the U. S economy of foreign companies' 
activities in the U. S? (1=small 7=large) 

3.86 3.53 1.04

How large is the overall effect on the U. S economy of foreign 
companies’ activities in the U. S? (1=small 7=large) 

5.28 4.97 0.93

Have you ever lived overseas? (yes=1) 0.38 0.23 1.21
Cognitive Reflection Test (0=none correct 3=all correct) 1.48 1.50 0.06
None correct 7 7
One correct 9 8
Two correct 5 8
Three correct 8 7
N 29 30

S o u r c e :  own elaboration.

TABLE A3. Transfer price convergence analysis

Wholly-owned treatment
Coefficients Model predictions 95% Conf. interval

B11
46.32**
(5.47) 89.85 35.70–57.61

B12
39.83**
(5.47) 25 29.10–50.56

B13
70.39**
(5.47) 25 59.65–81.12

B21
85.21*
(1.82) 89.85 81.64–88.78

B22
29.11*
(1.82) 25 25.54–32.68

B23
43.94*
(1.82) 25 40.36–47.51

R-sq = 0.74
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Partially-owned treatment
Coefficients Model predictions 95% Conf. interval

B11
53.05*
(6.89) 89.85 39.53–66.57

B12
63.22*
(6.89) 89.85 49.70–76.73

B13
134.38*

(6.89) 226.35 120.87–147.90

B21
83.94*
(2.29) 89.85 79.44–88.44

B22
83.55*
(2.29) 89.85 79.05–88.04

B23
180.87*

(2.29) 226.35 176.37–185.37

R-sq = 0.88

** 1% and * 5% level
B11, B12, and B13 refers to the origin of the transfer price in treatment tH < tF, τ = 0.05, tH > tF, τ = 0.05, and tH > tF, τ = 0.40 respec-
tively and B21, B22, and B23 are the asymptotic transfer prices for those treatments.
S o u r c e :  own elaboration.

TABLE A4. Transfer price convergence analysis (last 15 periods)

Wholly-owned treatment

Coefficients Model predictions 95% Conf. interval

B11
30.74*

(42.17) 
89.85 –51.99–113.46

B12
40.22*

(42.17) 
25 –42.51–122.94

B13
36.38*

(42.17) 
25 –46.34–119.11

B21
87.81*
(4.34) 

89.85 79.30–96.33

B22
28.98*
(4.34) 

25 20.47–37.50

B23
47.55*
(4.34) 

25 39.03–56.06

R-sq = 0.76
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Partially-owned treatment

Coefficients Model predictions 95% Conf. interval

B11
27.74*

(51.53) 
89.85 –73.36–128.83

B12
67.80*

(51.53) 
89.85 –33.29–168.89

B13
88.32*

(51.53) 
226.35 –12.77–189.42

B21
87.27*
(5.31) 

89.85 76.86–97.67

B22
83.96*
(5.31) 

89.85 73.55–94.37

B23
189.29*

(5.31) 
226.35 178.87–199.70

R-sq = 0.90

* 5% level
B11, B12, and B13 refers to the origin of the transfer price in treatment tH < tF, τ = 0.05, tH > tF, τ = 0.05, and tH > tF, τ = 0.40 respec-
tively and B21, B22, and B23 are the asymptotic transfer prices for those treatments.
S o u r c e :  own elaboration.
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Abstract

This empirical study investigates American market responses to a Spanish product 
that is strongly culture-laden and may violate cultural taboos. Surveys were conducted 
in two contrasting US universities in Arkansas and California. Contrasting student majors 
were also chosen: Art and Business. The product is a life-sized baby doll, designed to be 
breast-fed rather than bottle-fed, which highlights the benefits and normality of breast-
feeding babies. Although this product is popular in its original European market, US 
media accounts suggested strongly negative morality-based American reactions. This 
study found a strong overall non-acceptance of this product in all groups, but with sig-
nificant differences between groups. Results quantify the market reaction and illuminate 
its cultural basis by comparing responses between two culturally different regions, two 
contrasting college majors, different genders, and different ethnicities. In doing so, this 
study helps to break new ground in the international marketing of culture-laden products.
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Introduction

This is a study of US market acceptance and non-acceptance of a Spanish doll import, 
called Bebe Gloton in Spain and Breast Milk Baby in the US, which is produced and 
distributed by Berjuan, S. L. of Alicante, Spain. Berjuan Toys sold over two million Bebe 
Gloton dolls in Europe [Chicago Tribune, 2011] and after a testing period starting in 2009 
introduced the doll as Breast Milk Baby in male, female, and three different ethnic versions 
at the end of 2011. The doll has been the subject of some commentary and controversy 
in the US media. Commentator Bill O’Reilly denounced the doll on his Fox News show 
and numerous other stories in the media expressed aversion to the product [CBS News, 
2012]. This US negative reaction, in the face of strong acceptance by Europeans, indicates 
a cultural taboo response in the US [Tews, 2014].

It might be commonly assumed that products such as toys and dolls that are used 
worldwide would not elicit strong taboo-related reactions; and most baby-doll-related 
negative reactions have centered on ethnicity issues. This may be the first baby-doll product 
to elicit a reaction related to sexuality issues. Importing a product into a culturally different 
market may easily violate cultural taboos, which are not generally talked or written about. 
The importing firm may therefore be unaware of them until after the transgression has 
already been committed. This study attempts to quantify the cultural reaction, if any, to this 
product by comparing responses in two culturally different regions of the US. Gender 
differences will be analyzed, as will differences between two contrasting college majors: 
Art and Business. Ethnicity will also be examined for differences in responses. Thelen 
[2003] found that although antecedents of consumer ethnocentrism may be significant 
for a nation as a whole, they are actually significant in some but not all sub-cultures. This 
implies that there may be significant differences in product acceptance or non-acceptance 
between the different regions and groups surveyed here. Charting these differences, if any, 
would be of importance to planning the marketing of culture-laden products.

Cultural Taboos and Product Acceptance

The international spread of US products and the ideas and attitudes embodied in US 
movies have supplanted traditional patterns in some countries to patterns more like those 
in the US. In some countries, this spread has engendered a degree of anti-American feelings. 
Cultural closeness to the US is associated with a greater degree of Americanization and 
the basic process underlying the spread of other cultures should be similar [Craig, 2009]. 
Activities by foreign firms will gradually result in the introduction of foreign products 
and ideas that may eventually become fully part of the home culture.
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Culture is the collective programming of the mind that differentiates groups of peo-
ple [Hofstede, 2001]. Americanization is accepted in some countries as a manifestation 
of globalization and resisted in others as an attack on traditional values [Craig, 2009]. 
Products contribute to culture because they contain cultural meaning [McCracken, 1986]. 
Interpretation of products is linked to the values and beliefs of a culture. Culture is mani-
fested in the values and norms governing objects used in everyday life and, in marketing, 
attention is focused on the impact of culture on individual purchasing behavior. Product 
ownership may define membership in a lifestyle as well as a cultural group’s values, attitudes 
and beliefs. Wearing a headscarf may denote a value of modesty in addition to a belief 
in Islam. Cultural norms not only shape attitudes, lifestyles and products that characterize 
a particular culture. They also block the acceptance of contrary attitudes, lifestyles and 
products that characterize other cultures. [Craig, 2009].

Taboo advertising involves topics that have a culturally forbidden status. It causes 
offence by violating cultural norms [Sabri, 2012a, 2012b]. Some products are more objec-
tionable than others but Beard [2008] states that offensive themes will shock more than 
the advertised products. Studies of taboo products have shown that advertising them can 
not only be controversial. They can also be completely unacceptable [Fahy et al., 1995; 
Waller, 1999] However, advertisers increasingly use cultural taboos to attract attention 
and promote brand recognition [Pope, Voges, Brown, 2004].

Studies show that there is an optimum degree of taboo-arousal in advertising that can 
attract maximum attention, and that humor mitigates the negative effects of the taboo 
while increasing attention and recall [Cline, Kellaris, 2007; Madden, Weinberger, 1982]. 
There is a limit to the positive effect of using a taboo tactic, above which it becomes coun-
terproductive. Advertisers must find the optimum level of taboo to receive the strongest 
attention and recall [Sabri, 2012b].

Additionally, different markets will respond differently to the same product address-
ing the same taboo. P&G’s line of feminine sanitary products are advertised in the US 
with humorous and cheeky slogans such as “Outsmart Mother Nature” or “Have a Happy 
Period”, but in much more conservative Singapore, where this might shock, the approach 
is to softly encourage young women to talk openly to each other on its social-networking 
web site while also providing health tips and debunking myths surrounding the subject 
[Cheng, 2009]. Parry et al. [2013] found that public reactions to shock advertising differed 
according to whether it was provided by not-for-profit or for-profit organizations. They 
also noted that reactions differed by the religion and gender of the audience.
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Hypotheses

There is a multitude of anecdotal and statistical evidence that Arkansas culture, being 
part of the American bible belt and a center of religious fundamentalism in the US, is 
much more conservative than California culture [Bolton, Ledbetter, 1983; Roof, 2007]. The 
initial assumption is that this doll product will be accepted more by the less conservative 
California survey respondents.

H1: Arkansas respondents will show significantly greater rejection of the Bebe Gloton doll 
than California respondents.

Similarly, it is commonly assumed, with some statistical support, that Art students 
are more socially progressive than average and that Business students are more socially 
conservative than average [Douglas, Lamber, 1990; Van de Werforst, Kraaykamp, 2001]. 
Therefore, Business majors will show significantly greater rejection of the Bebe Gloton 
doll than do Art majors.

H2: Business majors will show significantly greater rejection of the Bebe Gloton doll than 
Art majors.

It is thought that women will respond more favorably to products that promote social 
aspects unique to their gender and progressive causes in general [Emmenegger, Manow, 
2014]. In masculine cultures such as the U. S. there is a large degree of value differenti-
ation between males and females [de Mooij, Hofstede, 2002]. Therefore, it is predicted 
that male respondents will show significantly greater rejection of the Bebe Gloton doll 
than do female respondents.

H3: Male respondents will show significantly greater rejection of the Bebe Gloton doll than 
female respondents.

There is no anecdotal or statistical evidence to assume that some ethnic groups will 
reject the Bebe Gloton doll more than others.

H4: No ethnic group will show a significantly greater rejection of the Bebe Gloton doll 
than other ethnic groups.

Methods

A survey instrument was administered to a total of 242 respondents on two college 
campuses, the University of Arkansas at Little Rock (UALR) and California State Univer-
sity Dominguez Hills (CSUDH). Data collection was conducted on an person-to-person 
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basis, both randomly to Business and Art majors at the entrances to their respective 
departments and in-class to senior-class students in the same departments. Thus, there 
was not a response-rate issue. Excluding responses with incomplete data, a total of 
144 Business students and 89 Art students were surveyed: 45 Business at UALR and 99 at 
CSUDH; 41 Art at UALR and 48 at CSUDH. Respondents were divided into 91 Male and 
142 Female: 30 Male at UALR and 61 at CSUDH; 56 Female at UALR and 86 at CSUDH. 
77 respondents were Hispanic, 71 European-American, 41 African-American, 14 Asian 
American, 21 Non-American, 5 other, and 4 were unidentified.

The survey instrument showed a photo of the Bebe Gloton doll product in its original 
packaging, and detailed the product’s attributes and intended method of use. This was 
followed by demographic questions and a section on the respondent’s reactions to the 
product (see survey in Appendix).

The instrument asked if there was anything “immoral” about the product if it was 
intended for a 5-year-old girl; if the respondent would allow their presumed 5-year-old 
girl to “play” with the product; and finally if they would “buy” the doll. The variable Play 
was chosen to be the measured dependent variable because it was the response with the 
least restrictive interpretation.

Due to the fact that the collected data were nominal, cross tabulation studies were 
conducted to test for independence between factors. Before studies were performed, cases 
with incomplete information were removed. Consequently, study results were based on 
the number of cases indicated in Tables 1 and 2.

TABLE 1. Respondent demographics

Total Male Female Art Art M Art F Business Bus M Bus F
UALR 86 30 56 41 13 28 45 17 28
CSUDH 147 61 86 48 16 32 99 45 54
Total 233 91 142 89 29 60 144 62 82

S o u r c e :  own elaboration.

TABLE 2. Respondent ethnicity

Hispanic-American 77
European-American 71
African-American 41
Asian-American 14
Non-American 21
Other American 5
Total 229

S o u r c e :  own elaboration.
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Results

The cross tabulation results (see Table 3) show significant differences on several var-
iables with the choice to allow a child to play with the Bebe Gloton doll. School, Major 
and Ethnicity all varied significantly, with School having the greatest significance. The 
differences in School validates the assumption that Arkansas and California have different 
cultures; the differences between Majors show the importance of respondent self-selection 
into career groupings, and Ethnicity differences again show the importance of cultural 
attitudes. Overall results for Gender (all gender combined from both locations) did 
not show statistically significant results.

TABLE 3. Cross tabulation results (Pearson Chi-Square)

No of cases Value df Asymp. Sig. (2-tailed) 
School with Play 233 7.245 1 0.007**
Major with Play 233 4.552 1 0.033*
Gender with Play 233 0.933 1 0.334
Ethnicity with Play 229 15.132 6 0.019*

Note: *, and ** denote statistical significance at 5%, and 1% levels (2-tailed), respectively.
S o u r c e :  own elaboration.

H1 asserted that Arkansas respondents would show significantly greater rejection of 
the Bebe Gloton doll than would California respondents. Only 70 percent of Arkansas 
respondents would not allow their child to play with the doll compared with 83 percent 
of California respondents who rejected the doll for their children (see Table 4). It was 
found that the variable School did significantly differ with regard to the variable Play, 
with a Pearson Chi-Square of 0.007. Although the difference was significant, contrary 
to expectations, Arkansas accepted the doll more than California, and thus H1 is not 
supported.

H2 asserted that Business majors would show significantly greater rejection of the 
Bebe Gloton doll than would Art majors. 84 percent of Business majors would not allow 
children to play with the product compared to 69 percent of Art majors. The two groups 
were very close in terming the doll immoral at 60 percent for Business and 58 percent for 
Art (see Table 4 below). It was found that the variable Major did significantly differ with 
regard to the variable Play, with a Pearson Chi-Square of 0.033; thus H2 is supported.

H3 asserted that Male respondents would show significantly greater rejection of the 
Bebe Gloton doll than would female respondents. Results showed that 80 percent of 
Females would not allow children to play compared to 75 percent of Males. Additionally 
64 percent of Females considered the product immoral compared to only 52 percent of 
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Males (see Table 4 below). The survey results showed Females rejecting the doll more than 
males, contrary to expectations, and it was found that the variable Gender did not signif-
icantly differ with regard to the variable Play, with a Pearson Chi-Square of 0.334; thus 
H3 is not supported as far as all Males vs. all Females.

TABLE 4. Tabulated results by gender and major

Total Male Female Art Business Male 
Art

Female 
Art

Male 
Business

Female 
Business

UALR Results N 89 31 58 43 46 14 29 17 29
Immoral? Yes 53% 39% 60% 58% 48% 19% 66% 35% 55%

No 37% 48% 31% 35% 39% 77% 28% 47% 34%
Allow to Play? Yes 27% 35% 22% 35% 20% 43% 31% 29% 14%

No 70% 61% 74% 60% 78% 50% 66% 71% 83%
Would Buy? Yes 15% 23% 10% 19% 11% 21% 17% 24% 3%

No 83% 74% 88% 77% 89% 71% 79% 76% 97%
CSUDH Results N 153 64 89 53 100 18 35 46 54
Immoral? Yes 63% 58% 66% 58% 65% 50% 63% 61% 69%

No 26% 28% 25% 28% 25% 28% 29% 28% 22%
Allow to Play? Yes 13% 14% 12% 15% 12% 17% 14% 13% 11%

No 83% 81% 84% 75% 87% 72% 77% 85% 89%
Would Buy? Yes 7% 6% 7% 8% 6% 6% 9% 7% 6%

No 91% 91% 91% 89% 92% 94% 86% 89% 94%
Combined Results N 242 95 147 96 146 32 64 63 83
Immoral? Yes 59% 52% 64% 58% 60% 47% 64% 54% 64%

No 30% 35% 27% 31% 29% 38% 28% 33% 27%
Allow to Play? Yes 18% 21% 16% 24% 14% 28% 22% 17% 12%

No 78% 75% 80% 69% 84% 63% 72% 81% 87%
Would Buy? Yes 10% 12% 8% 13% 8% 13% 13% 11% 5%

No 88% 85% 90% 83% 91% 81% 81% 86% 95%

S o u r c e :  own elaboration.

However, it was found that Business Females showed significantly greater rejection of 
the doll than Art Males, with a Pearson Chi-Square of 0.021. No other combination showed 
significant differences: a Pearson Chi-Square of 0.492 for Art Females vs. Art Males, 0.065 
for Art Females vs. Business Females, 0.440 for Art Females vs. Business Males, 0.178 for 
Art Males vs. Business Males, and 0.309 for Business Females vs. Business Males. Thus H2 
can be said to be partially supported as Business (Females) showed significantly greater 
rejection than did Art (Males). At the same time, H3 is not supported – although partially 
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reversed – in that Females (from Business), contrary to expectations, rejected the doll 
significantly more than Males (from Art).

H4 asserted that no ethnic group would show a significantly greater rejection of the 
Bebe Gloton doll than would other ethnic groups. The total combined response not allow-
ing children to play with the doll was 78 percent, with 59 percent stating the product was 
immoral. Responses by four ethnic groups and a fifth category of non-American ranged 
from a high of 86 percent, for not allowing to play, to a low of 57 percent: 86 percent 
for Hispanics, 76 percent for European-Americans, 75 percent for African-Americans, 
71 percent for Asian-Americans, and 57 percent for non-Americans. Determination of 
immorality ranged from a high of 66 percent to a low of 48 percent: 66 percent for  Hispanics, 
64 percent for African-Americans, 54 percent for European-Americans, 50 percent for 
Asian-Americans (although this statistic cannot be considered representative due to the 
small number of Asian-American respondents), and 48 percent for non-Americans. It was 
found that the variable Culture did significantly differ with regard to the variable Play, with 
a Pearson Chi-Square of 0.019. Contrary to expectations, there is a clear ethnic cultural 
disparity in the results (see Table 5 below) thus H4 is not supported.

TABLE 5. Tabulated results by ethnicity

Total Euro – Am African 
– Am

Hispanic 
– Am

Asian 
– Am Non – Am

Combined Results N 242 72 44 83 14 21
Immoral? Yes 59% 54% 64% 66% 50% 48%

No 30% 35% 27% 22% 43% 43%
Allow to Play? Yes 18% 22% 18% 8% 29% 43%

No 78% 76% 75% 86% 71% 57%
Would Buy? Yes 10% 11% 11% 7% 1% 29%

No 88% 88% 84% 93% 86% 67%

S o u r c e :  own elaboration.

Discussion

Initial assumptions were that Art students were more socially progressive than 
Business students, females would have greater acceptance of a female-oriented prod-
uct than males, and that California students would be more socially progressive than 
Arkansas students (which is usually identified as a socially conservative culture). It was 
assumed that breast-feeding is considered to be a progressive feminist cause, and that 
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progressives would therefore show greater acceptance of this doll product than social 
conservatives would.

The survey results do not most of these assumptions. As can be seen in Table 1, there 
is overwhelming CSUDH non-acceptance of this breast-feeding doll for 5-year-olds. 
A similar non-acceptance was found in Arkansas, however, Arkansas disliked it much 
less. 83 percent of CSUDH respondents would not allow children to play with the doll 
compared to only 70 percent at UALR and this difference was found to be statistically 
significant. Likewise, 63 percent of California respondents considered the product to be 
immoral compared to only 53 percent of Arkansas respondents.

Major questions are now raised about whether this doll truly represents progressive 
or conservative values; if there might be a stronger core of progressives at UALR than 
at CSUDH; or if there is greater public awareness and acceptance of the breast-feeding 
movement in Arkansas than in California.

At both campuses, Art favored the doll more than Business, which supports the 
idea that a breast-feeding doll (and the associated breast-feeding movement) represents 
progressive values; however, Males accepted the doll more than Females in both Art and 
Business. Male Art students proved to be the most tolerant towards the doll and Female 
Business students the most intolerant (and the difference between them was statistically 
significant). Additional questions that arise include: whether “because” the doll touches 
strongly on Female issues that Females reject the doll more than Males. Are Art Males 
somewhat more “liberal” than Business students AND less “progressive” than Female 
Art students; and therefore more tolerant than Females? Social commentators often 
claim that “progressives”, being further from the mainstream, are more intolerant than 
centrist “liberals”.

A supporting aspect to this view is that a number of respondents thought the doll was 
immoral because it was “Sexist”. These comments were only made by CSUDH Art Females, 
which serves to support the initial assumption of CSUDH Female Art progressivism.

Ethnic background showed results that did not support H4. CSUDH Hispanics dis-
liked the doll much more than any other group followed by European-Americans and 
African-Americans. Non-Americans at both campuses favored the doll far more than any 
other group or category (36% at CSUDH “would let play” and 18% “would buy”; 55% at 
UALR “would let play” and 45% “would buy”). It has been claimed that American society 
is fundamentally socially conservative with a strong puritan bent and these results give 
some preliminary support to that as well as to the idea that this product carries with it 
cultural values that trespasses on a strong American taboo. Note that the small number 
of Asian-American respondents is a limitation of this result. Further data should be 
collected among different American ethnicities and from outside of the US to bring this 
into greater focus.

In terms of marketing, these numbers could represent a strong, although small, US niche 
market if those accepting the product have as much passion about it as the non-acceptors. 
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Overall, a solid 10 percent indicated they would buy the doll if they had a daughter, with 
15 percent indicating this at UALR and 7 percent at CSUDH. Although 29 percent of the 
non-Americans would buy, indicating that perhaps the US has a socially conservative 
culture, an overall 10 percent potential market share could be a solid basis for importing 
this product, especially if a target market can be identified keeping in mind that these 
results indicate Hispanic-Americans would purchase the doll at far lower percentages than 
other groups. The disparities between genders, college majors, and ethnicities give support 
that no one national US culture exists and that imports which seem to be rejected might 
have success if the market is segmented to find an accepting subculture [Thelen, 2003].

The survey’s data and comments also offer some prescriptive implications in that it 
clearly identifies an American “moral” issue having to do with sexualization of children. 
While this issue may not be objectively logical from the standpoint of some other cultures, 
such as that of the product’s Spanish origin, it obviously fits with US cultural attitudes. 
One possible marketing response, based on the literature and this survey’s data, could be 
to change the design of the halter-top that accompanies the doll to make it more modest. 
Perhaps it can be eliminated entirely if another means can be found to activate the doll’s 
electronic functions. In addition, the literature suggests that marketing products with 
sexual overtones can best be done with both an educational approach as well as the use 
of humor to defuse any negative cultural connotations [Cheng, 2009].

Implications for Research

This study finds that even when a foreign product import faces an overwhelming 
negative cultural response, some acceptance can be found in cultural subgroups. This 
acceptance may be as passionate as the disapproval when that disapproval is based mostly 
on cultural attitudes. This is so because cultural attitudes vary widely between subcultures 
and even within the same nation. The implication is that products which are culture-laden 
need to be matched with the appropriate subculture.

Further research is necessary to identify exactly what cultural attributes makes a dif-
ference between the genders, college majors, and ethnicities surveyed here. The small 
number of non-American respondents had a very different reaction than all of the US 
groups. Larger numbers of American ethnic respondents should be sampled. Similar 
groups should be surveyed in Spain, where this product originates, as well as in other 
countries. In addition, culture items that measure values and beliefs should be attached 
to the survey to more precisely determine what might be the causal factors in the accept-
ance and non-acceptance of this imported product.
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Appendix

Bebe Gloton Doll Survey
The purpose of this survey is to determine market reaction to a new doll imported from Spain. This survey is 
completely anonymous.

A Spanish toymaker has developed a breast-feeding doll that comes with a special halter top its young 
“mothers” wear as they pretend to breast-feed their “babies.” The halter top has daisies containing electronic 
sensors that cover the little girls’ breasts.

The doll, called Bebe Gloton which translates as “gluttonous baby”, makes sucking noises when its mouth is 
in proximity to the halter top sensors as it “feeds.” Like many other dolls, Bebe Gloton can cry, signaling she 
wants more milk and can be burped in the same way a real baby would be.

Please turn the page to answer the survey questions.

1. What is your academic major?  

2. (circle one) Are you: (a) male or (b) female

3. (circle one answer) How old are you?
• Under 18  • 35–39
• 18–24  • 40–49
• 25–29  • 50–59
• 30–34  • 60 or over

4. What do you consider to be your primary culture (circle BEST answer and complete)?
A. Not from America (please name country of origin   )
B. African-American (what is your home state?   )
C. Asian-American (what is your home state?   )
D. European-American (what is your home state?   )
E. Hispanic-American (what is your home state?   )
F. Native-American (what is your home state?   )
G. other American (what culture and home state?   )

5. (circle one) Is there anything immoral about this doll if it is for a 5 year old girl?
Yes   No   Not Sure
If Yes, the moral issue is most related to (circle one):
A. promotes early sexuality
B. could involve the uncovering of breasts
C. breast-feeding is not something to be encouraged
D. other (please state)  
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6. (circle one) If you had a 5 year old daughter, would you let her play with this doll?
Yes   No   Not Sure

7. (circle one) If you had a 5 year old daughter, would you buy this doll for her?
Yes   No   Not Sure
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Introduction

The bottom-up indirect policy of supporting Outward Foreign Direct Investment 
(OFDI) is designed to build capability by creating an environment that stimulates firm 
development [Gorynia et al., 2013, Torres, 2014] and direct public intervention through 
economic diplomacy, liability reducing measures, and enhanced organizational legitimacy 
[Jankowska et al., 2015]. A direct pathway of state supported internationalization is via 
state-owned enterprises (SOEs) or sovereign wealth funds (SWFs). SWFs are defined 
as special purpose investment funds or arrangements owned by the government [WIR, 
2011, p. 14]. As this paper deals with the international aspects of SOE activity, the term 
of state-owned transnational company (SOTNC) should be introduced. UNCTAD 
defines SOTNCs as corporations owned or influenced by the State (minimal required 
stake equals 10% or such legal provisions as the “golden share”). [Bruton et al., 2015]. 
SOTNCs consist of parent companies and their foreign entities – subsidiaries/branches 
that are controlled and/or owned by the national authorities. SOTNCs, unlike SWFs, “are 
not enterprises and are not necessarily governed by the usual corporate mechanisms”. In 
this paper we attempt to assess if SWF and SOTNCs are gaining more ground as major 
players in international business and in FDI flows in the (post) crisis world economy. The 
justification for embedding our research in the period after 2008 is the observed fear of 
the return of protectionism, nationalistic discourse, the revival of state capitalism and, 
hence, also reactivation of SOEs. The structure of the paper is as follows; first we survey 
the available scientific literature concerning the phenomenon of SOEs internationaliza-
tion. We then review UNCTAD World Investment Reports starting with the 2009 “crisis 
edition” to detect certain tendencies as far as SOEs and SWFs foreign investments are 
concerned. The paper concludes by identifying basic challenges posed in this promising 
research area.

State-Owned Enterprises (SOEs) and Sovereign Wealth Funds 
(SWFs) – Entities to be Involved in Internationalization

Global privatization in the former planned economies in the 1980 s and 1990 s is 
manifested by the development of the private sector and decline in the number and 
significance of SOEs [Vickers and Yarrow, 1992, Gorynia, 2007; Estrin et al., 2009]. How-
ever, even after 25 years of transformational changes in the Middle and East European 
countries SOEs still coexist with private firms [Hall, Soskice, 2001: Redding, 2005] and 
are noticeable in other countries that did not go through the transition process. The role 
played by SOEs with regard to the internationalization of the whole economy varies by 
the type of capitalism prevailing in that country [Hall and Soskice, 2001; Amable, 2003; 
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Crouch, 2005]. Musacchio et al., [2015] even claim that SOEs epitomize the varieties of 
capitalism. Besides the wholly owned SOEs there are also majority and minority owned 
firms, as well as companies “only” supported by the State. Given the lack of universally 
accepted definition and mix of interlinkages between the purely private and public spheres, 
one should consider SOEs as hybrid entities combining both types of ownership [Bru-
ton et al., 2015]. There are two main explanations for the existence of SOEs in a market 
economy – market imperfections and ideological and political strategies. In the first case 
SOEs are intended to address inefficiencies in resources allocation that negatively impact 
state welfare. In the second – SOEs are instruments to implement particular state goals. 
The close relationship between the state and business allows the state to treat the SOEs as 
a kind of political booty, and may cause asymmetry of management responsibilities and 
rights that facilitate misguided managerial decisions, and quite often, inefficient allocation 
of investment resources linked to visibly lower SOE efficiency [Choroszczak, 2015]. Vari-
ous studies often quote the factors responsible for such inferior performance as compared 
to private firms, which include soft budget constraints, bureaucratic burden, and higher 
risk and costs tolerance [Kwiatkowski, 2014]. On the other hand, much criticism of SOEs 
concerns the favoritism they enjoy thanks to close relationships with the authorities. The 
empirical analysis conducted by Christiansen and Kim [2014] indicates that, in addition 
to financing advantages, large state-invested enterprises also seem to benefit from an 
unusually favorable position in their home markets. The most frequently cited advantages 
include: outright subsidization (tax exemptions, favorable tax regimes or other in-kind 
benefits); concessionary financing and guarantees (such as credit at below market interest 
rates); other preferential treatment by government (less restrictions, softer disclosure reg-
ulations, permitted non compliance with certain standards); monopolies and advantages 
of incumbency; captive equity (as SOEs’ equity is generally “locked in” and their managers 
are not expected to deliver dividends or other rates of return etc. expected from private 
firms), exemption from bankruptcy rules, and information advantages.

Bearing in mind these SOEs and SWFs features, the question of how they impact 
the internationalization of such entities emerges, particularly concerning their outward 
foreign direct investments.

Study Methodology

In attempting to detect the idiosyncratic features of SOE and SWF internationalization 
we try to avoid any pre-conceptualization of this phenomenon by following the inductive 
approach [Neuman, 2003]. This research method searches for patterns from observation 
and the development of explanations – theories – for those patterns [Bernard, 2011]. It 
rests on the assumption that generalizations and ideas should be developed by observation 
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and data [Neuman, 2003, p. 51] Our chosen analysis can be called narrative description 
with elements of comparison.

To develop a picture of SOE and SWF involvement in international business we combine 
emerging theoretical perspective with secondary data on this issue using World Invest-
ment Reports (WIR) by UNCTAD, which are comprehensive, reliable and comparable.

We then conduct an in-depth review of the above mentioned reports, complemented 
by a review of selected research papers devoted to the internationalization of state-entities. 
Our analysis is qualitative in nature, avoids formulating hypotheses, and is data driven. 
From it, we seek to develop SOE and SWF internationalization OFDI patterns while 
capturing the peculiarities of that internationalization in the aftermath of the 2008 crisis.

Study Results

Internationalization by SOE. Academic Literature Review
Given our research focus on the internationalization of SOEs and SWFs, we review studies 

presenting the SOTNCs i.e. SOEs as players in the global economy. Foreign expansion of 
SOEs is the predominant pathway to internationalize State entities. FDI by SWFs is a more 
specific form of such expansion, in that the State owns a given company indirectly via SWF 
[Cuervo-Cazurra et al., 2014]. Research on the international expansion of SOEs is rather 
scant, and has only recently garnered scholarly interest. The first studies were conducted 
in the 1970 s [Mazzolini, 1979; Vernon, 1979]. The current literature research focus is on 
Chinese MNEs [Chen and Young, 2010; Cui and Jiang, 2012; Duanmu, 2014; Liang et al., 
2014; Meyer et al., 2014; Morck et al., 2008; Pan et al., 2014; Ramasamy et al., 2012; Wang 
et al., 2012; Zhang et al., 2010]. Only a few papers highlight SOE internationalization issues 
in other national economies, such as Spain [Garcia-Canal and Guillen, 2008], Norway 
[Knutsen et al., 2011] or India [Choudhury and Khanna, 2014]. More comprehensive 
studies by Estrin [et al., 2012] revealed that the propensity of SOEs to internationalize 
is, on average, lower than among private firms and that institutional and political factors 
play an important moderating role. Since SOEs operate to fulfill government priorities, 
one may question which (if any) of those priorities impede or facilitate the emergence 
of SOEMNEs. Since SOEs operate in line with the ambitions and goals of politicians we 
can state that only if these ambitions and goals include foreign expansion will this kind 
of entity internationalize.

OFDI by SOEs can reduce export opportunities for domestic firms. The substitution 
of export activities by OFDI operations can lead to a negative balance of payment in the 
domestic SOE market. Using state ownership to improve the employment rate in the 
domestic economy impedes the internationalization of SOEs through OFDI by negatively 
impacting the domestic labor market [Mazzolini, 1980].
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Cahen [2014], however, referring to the Brazilian case, argues that SOE internation-
alization can be fostered by political priorities reflecting the ambitions of state govern-
ments to dominate in particular industries worldwide. These aspirations may not firmly 
rest on conventional wisdom and business logic grounded on risk mitigation and profit 
maximization. Instead, power and dominance goals can be in the forefront, and may 
be reflected in SOEMNEs target markets based on foreign policy priorities, rather than 
country-specific advantages certain markets provide to foreign investors. This is quite 
visible in the case of Chinese firms [Ramaswamy, Yeung, Laforet, 2012]. Internationali-
zation ambitions reflecting non-economic priorities can also be fostered by higher SOE 
resilience to risk, insofar as government funding, resources, and use of political influence 
to shape regulatory frameworks can reduce the risk otherwise associated with international 
business operations. This is particularly the case when SOEs come from countries with 
strong governments [Knutsen, Rygh, Hveem, 2011].

Since SOMNEs operate in organizational settings that (1) differ from the private sector 
in (2) a diversified institutional context, the existing theoretical framework focusing on 
foreign expansion by private entities bears re-examination. The renaissance of the State 
in the aftermath of the 2008 crisis and recently witnessed expansion by state-influenced 
Chinese firms suggests the need for explanations about why SOEs internationalize 
[Choudhury, Khanna 2014; Bass, Chakrabarty, 2014]. Presently, most SOE studies touch 
upon managerial issues and other aspects within national borders. Because the empirics 
of growing foreign expansion by such firms may leave current theory behind real develop-
ments, it is difficult to draw on any particular theory or conceptual approach to organize 
the research on SOEs’ foreign expansion. A novel view on foreign SOE expansion is offered 
by Cuervo-Cazurra et al., [2014] who propose viewing this process through the lenses 
of modified classic theories – agency problem, transaction costs, resource based view, 
resource dependency and the neo-institutional problem of the legitimacy. The relatively 
scant works in this area can be juxtaposed against the fact that “outward FDI activities 
have become part of the diversification policy in many countries, with SWFs, SOEs playing 
a key role” [WIR, 2009, p. 58].

(Post) crisis Tendencies in International Activities of SOEs and 
SWFs. Trend Reviews presented in World Investment Reports

The 2008 crisis is seen by many as a watershed moment for liberalization policies 
worldwide. Countries, particularly those hit by financial turbulences, have become more 
inclined to resort to protectionism measures by increasing the state’s role in the economy 
and by strengthening their SOEs. An early edition of UNCTAD’s World Investment report 
[WIR, 2010, p. xxiv], noted that “governments are playing a greater role in the economy and 
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are giving more direction to investment policy (...) they have become less reticent in reg-
ulating and steering the economy and (...) are moving away from the hands-off approach 
to economic growth and industrial policies and strategies as they often contain elements of 
targeted investment promotion or restriction. State authorities are becoming more active 
in their efforts to integrate domestic companies into global value chains (GVCs)” [WIR, 
2012, p. 101]. Some change has also taken place in host countries, where expectations 
tend to focus more on the quality of investment – “the right types” of investment. The 
trend to also intervene more in the economy by targeting FDI is mirrored in the chang-
ing share of regulatory and restrictive policies as compared to the liberalizing measures 
observed after 2008 [WIR, 2012]. It results from a (post) crisis realization of the multiple 
costs of purely free market forces, but poses the risk that possible regulatory overreaction 
may result in more frequent protectionist approaches discouraging foreign investments.

SWF Performance after 2008
As noted by UNCTAD, since 2005, SWFs have become engaged in cross-border 

mergers and acquisitions. This trend results from higher export surpluses, which enabled 
the generation of impressive foreign-exchange reserves. A number of SWFs have started 
to use FDI as a way to diversify their own asset portfolios after suffering certain losses 
that affected their cross-border M&A due to the 2008 crisis and global decline in stock 
[WIR, 2009, p. xxvii]. However, the crisis impacted foreign investments by SWFs less 
negatively than those by private equity funds. In fact, in 2008 SWFs recorded a rise in FDI 
despite a sharp decline of commodities prices – which are often the backbone of SWF 
financing [WIR, 2009, p. xx]. In 2008 cross-border M&As (being the dominant mode 
of FDI by SWFs) increased by 16%, reaching20 billion USD. Large, subsequent losses 
in SWF investments resulted mainly from a heavy concentration in the financial sector, 
and was exacerbated by concerns in several countries about the perceived non-economic 
character of SWFs FDI. By 2008, foreign acquisitions by SWFs totaled 65 billion USD. 
Although, this level represents only 1.7% of all assets owned by SWFs, FDI is now a much 
larger component of these funds than it used to be [WIR, 2009, p. 27]. FDI by SWFs has 
been targeting developed countries (75% of SWFs’ total FDI outflows) and the finance 
and business sectors. In the 1987–2008 period these two sectors represented 26% and 
15% (by value), respectively, of SWFs’ foreign mergers and acquisitions. This investment 
pattern (with relatively low shares in manufacturing) increased risk [WIR, 2009, p. 28]. 
However, in 2008, SWFs increased investing abroad in such neglected segments as mining 
and or petroleum industries, raising the share of these sectors to more than 20% of total 
SWF FDI flows. This signaled an end to earlier strategies of investing heavily in European 
banks. Although raising funds is not difficult for most SWFS and their long time horizon 
does not require rapid profit generation, the post-2008 crisis affected them as well [WIR, 
2009, p. 28]. Such firms have reduces foreign exposition and “re-routed” funds to domes-
tic economies, as host countries began preventing foreign take-overs by SWFs, invoking 
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security reasons. FDI by SWFs has recently provoked mixed reactions. Though SWFs 
can provide needed capital to crisis stricken economies, their lack of transparency raises 
doubts, if not outright opposition. On the positive note, it can be argued that such fears 
facilitated more cooperation in preventing unfair protectionism and to new initiatives 
requiring greater transparency for SWFs investments. Given the substantial losses of 
foreign reserves suffered by many SWFs after 2008, they are now rather inclined to invest 
domestically and/or help to prevent foreign take-overs of national firms.

Although, the number of SWFs located in more than 40 countries exceeds 50 “there 
is no such thing as an average SWF”. They differ in terms of age, funds available and the 
level of activity. They unprecedented growth in recent years reflects mainly rising oil and 
non-oil commodity prices and fast growing current-account surpluses in their home 
countries, though, they (like other large asset funds) have been adversely affected by the 
2008 crisis. According to estimates their assets dropped by some 30%. Experts believe that 
despite these unfavorable developments SWFs could undertake more FDI in the near future 
[WIR, 2009, p. 29–30]. SWF, in contrast to private equity funds, face less time pressure and 
financial constraints. The effects of such investments done by SWF are difficult to properly 
assess, since they are relatively recent [WIR, 2009, p. 29–30]. Contrary to private equity 
funds and despite lower fund values, in 2009 FDI done by SWFs were higher. in 2009, 
SWFs earmarked nearly 30 billion USD to carry foreign investments (15% more than year 
before), although we see no prevailing behavior among SWFs. Some suspended their FDI 
activities while others embarked on more foreign expansion. It has also become popular 
among SWFs to reformulate their strategies and concentrate on industries less vulnerable 
to financial volatilities. The manufacturing sector became an interesting target, based on 
location [WIR, 2010, p. 15]. Before the crisis, SWFs’ FDI was concentrated in the USA, 
Canada and the European Union. In 2009–2010 Asia became more popular. Increased 
international activities by SWFs’ worried policymakers and the public in host countries 
that such investment could pose threat to national security. To address this issue, SWFs 
themselves started working on improved transparency.

At the end of 2009 UNCTAD identified more than 80 SWFs, assessing their assets at 
5.9 trillion USD [WIR, 2011, p. 14]. The crisis has hit funds with high equity exposure 
particularly hard, whereas SWFs investing predominately in bonds remained relatively unaf-
fected. Total SWFs FDI in 2010 was estimated at 10.0 billion USD, which was a considerable 
decline from 26.5 billion USD in 2009. This unprecedented fall could be explained (in part) 
by the virtual noninvolvement of previously active Gulf region SWFs and by exceptionally 
volatile global financial markets. When the total value of SWF assets (nearly 5 trillion 
USD) is considered, their FDI activity looks rather mediocre. By 2011, FDI reached 125 
billion USD. Though SWF expansion even during the crisis was significant, the relevant 
data must be cautiously evaluated in light of the considerable variation in the estimates 
of their assets which, in turn were impacted by differences in definitions, disclosure pol-
icies, and data availability. SWFs are typically portfolio investors holding mainly liquid 
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financial assets in mature market economies, with FDI constituting just a fraction of their 
investments (accounting in 2011 for 5% of assets and representing less than 1% of global 
FDI stocks). Nevertheless, a growth tendency can be detected starting in 2005 with FDI 
by SWFs in advanced markets growing faster than that in developing countries. By 2012, 
FDI by SWFs reached 20 billion USD (twice as much as the year before). A cumulative 
value of 127 billion USD was directed mainly to the finance, real estate, construction and 
utilities sectors. Geographically, 70% of SWFs’ FDI in 2012 was conducted in advanced 
industrialized countries. In 2012 the assets owned by 73 identified SWFs were valued 
at 5.3 trillion USD. As much as 60% of them were established in the past decade. In the 
years 2003–2012, foreign mergers and acquisitions represented nearly 90% of SWFs FDI. 
This contrasted with the bulk of global FDI, done as Greenfields. Most SWFs FDI targets 
services (70%), though, the growing share of investments in other segments may suggest 
a modification of priorities [WIR, 2012, p. 12]. Seventy percent of FDI carried by SWFs 
are in developed economies, with Europe accounting for more than 60% of inward SWF 
FDI. The declining share of developing and transition countries as FDI receivers may 
suggest modifications of SWFs’ investment strategies, in response to such issues such as 
currency fluctuation, macroeconomic stability, long-term population changes, the threat 
of climate change and issues concerning securing the wealth of the next generation. The 
growing number of countries interested in their own SWFs may imply that their respective 
activity would also include foreign investment. SWFs continue to expand across various 
dimensions – assets, geography and industries. In 2013, FDI flows generated by SWFs 
totaled nearly 7 billion USD and stock reached 130 billion USD [WIR, 2012, p. 19]. In 
2014, SWFs earmarked some 16 billion USD to conduct foreign direct investment – also 
via infrastructure projects [WIR, 2015, p. 15]. According to recent estimates there are 
100 SWFs with assets worth more than 7 trillion USD (10% of the world’s total assets). 
Summing up, it can be stated that internationalization by SWFs has undergone shifts as 
domestic economic conditions, the external environment, policies, and attitudes towards 
them have fluctuated. Moreover, foreign investments by SWFs, though meaningful, are 
small relative to total SWF asset values.

SOTNCs in the Wake of 2008 Crisis
In 2010 there were some 650 SOTNCs with 8,500 foreign affiliates. They make up 

less than 1% of the total population of transnational firms, though, in 2010 the outward 
FDI carried by them equaled some 11% of global FDI [WIR, 2011, p. xiii]. Although they 
constitute a decided minority in the TNC universe, 19 SOTNC rank among the world’s 
100 largest TNCs. Yet, some SOTNCs are most likely only a temporarily phenomenon 
of crisis induced intervention (General Motors, for example). Forty-four percent of 
 SOTNCS are majority-owned; some fully integrated into the State, and other publically 
listed with the State controlling more than 50% of the voting shares. In 42% of SOTNCs, 
the government stake is less than 50% (and 10% had a government stake below than 10%). 
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However, besides outright ownership, state authorities can exert power in other ways; for 
instance, by so-called “golden shares” that give the State the power to constitute executive 
boards and shape strategy. Although 56% of SOTNCs are in developing and transition 
economies, SOTNCS are also popular among developed economies. Obviously, all these 
figures must be read in the context of the host economy – in 2008 China had more than 
150,000 SOEs, whereas France had “only” 900.

In general, the proportion of “transnational” SOEs is low. A common feature is that 
SOTNCs are particularly active in capital-intensive sectors of strategic interest to the home 
economy where a monopolistic position is necessary for achieving economies of scale. 
Around 70% of SOTNCs operate in services – 19% in the financial sector, 16% in trans-
port, storage and communications, and 10% in electricity, gas, and water. More than 20% 
of SOTNCs are active in manufacturing industries – 3% in chemicals and 3% in metals 
and metal products with 9% in the primary sector. The transnationality index of SOTNCs 
is significantly below the same index for TNCs. SOTNCs differ in terms of geographical 
spread, with European operating on average in more than 8 foreign economies while 
those from developing and transition economies are present in 3 to 6 foreign locations. In 
2010, SOTNCs FDI projects totaled 146 billion USD, accounting for approximately 11% 
of global FDI flows. In the period of 2003–2010, more than 60% of FDI projects valued at 
about 10 billion USD were undertaken by SOTNCs coming from developing countries. 
There is no comparable international database on FDI stock possessed by SOETNCs 
but available data show that in 2010 they accounted for less than 6% of global outward 
stock. Judging by the developments of foreign mergers and acquisitions, which have 
been taking place since the 1980 s, SOTNCs as international investors are a rather new 
phenomenon. There is some indication of a pattern concerning the direction of FDI and 
manner of entry: some 60% such SOTNCs foreign acquisition deals targeted developed 
countries; whereas nearly 70% of FDI in developing and transition economies took the 
form of Greenfield projects. Forty percent of SOTNCs FDI projects are allocated in the 
primary sector. Though, the role of purchases versus newly initiated projects differs by 
sectors [WIR, 2011, p. 34]. FDI done by SOTNCs coming from developed economies 
focused on utilities (33%); whereas these stemming from less developed and transitional 
countries focused on extractive sector (37%). This difference derives from the main actors 
involved and respective strategies. In the case of developed economies, SOTNCs are usually 
national utilities that regard FDI as a way to employ unique advantages accruing to the 
firm and induce growth in foreign markets. SOTNCs representing extractive industries 
are widespread in developing economies where they are seen as the way to safeguard nec-
essary natural resources. UNCTAD reports draws attention to the corporate governance 
of SOTNCs. Differences and peculiarities can be spotted not only between countries but 
also with respect to the institutional owner. As many SOEs were created to pursue public 
policy objectives, how they are governed or operate can be complex. In general, multiple 
settings are crucial for the development of SOEs into TNCs. Dimensions that need to be 
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taken into account include: (1) a division between countries with free market policies 
and interventionism; (2) the level of development; and (3) specific government policies 
(industrial, technological, foreign, etc.). Although a certain level of State intervention can 
improve SOEs’ performance, too much intervention may have the opposite effect. Host 
country policies impact scope, size and entry pathways. Objections and concerns about 
SOTNCS usually relate to: lower transparency, potentially inexperienced managers, poor 
relations with other shareholders, lack of public reporting, limited access to information 
(except by the State) which hinders monitoring, limited accountability, and opportunities 
for corruption. Hence, future policy agenda in this respect should tackle concerns about: 
national security; competition (e.g., the FDI threat to domestic “national champion” 
companies; knowledge and technology transfers; and social and environmental standards. 
SOEs, while expected to comply with higher standards, seldom do so – less than 20% 
subscribe to the United Nations’ Global Compact, and 3% adhere to Global Reporting 
Initiative (GRI) standards.

The number of SOTNCs increased from 650 in 2010 to 845 in 2012 [WIR, 2012, p. xiv]. 
They generated foreign direct investment flows of 145 billion USD, accounting for more 
than 10% of all global flows. In 2012 most SOEs that had purchased assets abroad origi-
nated in developing countries. These purchases were driven mainly by the need to acquire 
strategic assets and natural resources. The underlying motive for SOE to go abroad may 
– unlike private firms – not be financial return [WIR, 2012, p. 10]. However, this distinc-
tion is losing validity where hybrid entities are developing in which the private-public 
division is blurred and state exerts influence via subtler methods than majority ownership.

Interestingly, in the recent three decades the trend towards liberalization and privatiza-
tion proceeded in parallel with an increasing outward orientation of SOEs, whose number 
have been declining as their power has been rising. This may be explained by mergers, 
fusions and the creation of national champions in strategic sectors. Properly equipped and 
less financially constrained SOEs have than embarked upon internationalization. Their 
M&A share in total FDI exceeds their share in the total number of TNCs. In terms of 
FDI projects it must be noted that SOTNCs (in contrast to Sovereign Wealth Funds) have 
opted for the Greenfield entry mode. Certain u-turn in this pattern happened in 2009, 
as the value of newly initiated Greenfield projects fell by 50% compared to mergers and 
acquisitions that grew by 8%. The composition of the growing SOE population is under-
going transformation as well. The relative share of developing and transition countries as 
an SOTNC home rose from 53% in 2010 to over 60% in 2012. Seventy percent of SOTNC 
investment were directed towards services (financial services, transportation and commu-
nications, and utilities). In 2013 FDI done by SOTNCs amounted to more than 160 billion 
USD. Their internationalization was observed also in 2014, but has been falling [WIR, 
2015, p. 17]. In 2014 the values of foreign acquisitions declined by nearly 40% (reaching 
69 billion USD) and Greenfields by 18% (to 49 billion USD), respectively. Some SOTNCS 
started consolidating their global presence. GDF Suez (France) launched a divestment 
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program in 2012, leading to significant assets sales abroad. Similar divestment programs 
have been initiated by other advanced economies. Leaving aside economic considerations, 
it must be noted that politically driven policy goals have also affected SOTNCs interna-
tionalization (e.g., more scrutiny of foreign ownership in some strategic sectors). Home 
countries governments have implemented measures that have influenced the FDI activity 
of their state-owned enterprises. In 2010, more than 34% of all SOTNCs (223) originated 
in the European Union [WIR, 2011, p. 8]. Denmark had 36 of such enterprises, France 
– 32, Finland – 21, Germany – 18, Sweden –18 and Poland –17. 27 SOTNCs were located 
in Norway and 11 in Switzerland. Although UNCTAD databases do not allow the precise 
year to year comparisons, they do generally shed light on changes in European SOTNC 
performance. In 2009, 15 of the “30 TOP non-financial SOTNCs ranked by foreign assets” 
come from Europe. In 2012, 10 of the “TOP 15 non-financial SOTNCs” are from Europe. 
In 2013 8 of the “TOP 10 non-financial SOTNCs” were European SOTNCs. An overview 
of changes in the TOP SOTNCs is compiled in Table 1.

TABLE 1. Changes in the TOP SOTNCs

Year SO TNCs Country Government 
stake Industry TNI (%)*

2009 Enel SpA Italy 34.7 Electricity, gas, water 57.2
2009 Volkswagen Group Germany 20.0 Motor vehicles 61.9
2009 GDF Suez France 36.4 Utilities (electricity, gas, water) 56.5
2009 EDF Suez France 84.7 Utilities (electricity, gas, water) 39.0
2009 Deutsche Telecom SA Germany 31.7 Telecommunications 54.1
2009 Eni SpA Italy 30.3 Petroleum 59.2
2009 France Telecom SA France 26.7 Telecommunications 47.0
2009 EADS NV France 22.4 Aircraft 71.9
2009 Vattenfall AB Sweden 100.0 Electricity, gas, water 84.9
2009 Veolia Environment SA France 10.7 Utilities (electricity, gas, water) 66.9
2009 Statoil ASA Sweden 67.0 Petroleum 34.4
2009 Deutsche Post AG Germany 30.5 Transport and storage 68.3
2009 TellaSonera AB Sweden 37.3 Telecommunications 73.3
2009 Renault SA France 18.3 Motor vehicles 50.2
2009 Finmeccanica Spa Italy 30.2 Machinery and equipment 62.7
2012 GDF Suez France 36.0 Utilities 59.0
2012 Volkswagen Group Germany 20.0 Motor vehicles 58.0
2012 Eni SpA Italy 26.0 Oil and gas 63.0
2012 Enel SpA Italy 31.0 Utilities 5.07
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Year SO TNCs Country Government 
stake Industry TNI (%)*

2012 EDF SA France 84.0 Utilities 31.0
2012 Deutsche Telecom AG Germany 32.0 Telecommunication 58.0
2012 Statoil ASA Norway 67.0 Oil and gas 29.0
2012 Vattenfall AB Sweden 100.0 Utilities 72.0
2012 Orange SA France 27.0 Telecommunication 42.0
2012 Airbus Group France 12.0 Aircraft 64.0
2013 Volkswagen Group Germany na Motor vehicles 50.0
2013 Eni SpA Italy na Petroleum 70.0
2013 Enel SpA Italy na Utilities 67.0
2013 EDF SA France na Utilities 49.0
2013 GDF Suez France na Utilities 40.0
2013 Deutsche Telecom AG Germany na Telecommunications 62.0
2013 Statoil ASA Norway na Petroleum 30.0
2013 Airbus Group NV France na Aircraft 72.0

Note: * Transnationality index TNI is calculated as the average of the following three ratios: foreign assets to total assets, foreign 
sales to total sales and foreign employment to total employment.
S o u r c e :  own elaboration based on UCTAD data.

Contrasting the Academic Literature with the WIR Review

Our review of the available literature on SOEs’ international activity and survey of 
UNCTAD reports allow us to discern major tendencies and draw research-oriented con-
clusions. With respect to SWF it is noted that:

 – Their number worldwide has been on the rise since 2008;
 – SWF are mainly seen as policy instruments to address national challenges – demog-

raphy, climate change, intergeneration distribution of wealth, etc.;
 – Their development is associated with current account (CA) performance, in particular 

export surpluses and CA surpluses backed by rising commodity prices created foreign 
exchange reserves that, in turn, enabled new investments abroad in order to diversify 
portfolio assets;

 – SWF have been also hit by the 2008 crisis – mainly via a high concentration in finan-
cial services that brought heavy losses, which have been further aggravated by bad 
publicity in home countries. This has enforced international cooperation and led 
to the development of GAPP; it also instigated the decision to reroute funds towards 
domestic purposes;
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 – FDI carried out by SWF constitutes just a fraction of the assets controlled and owned;
 – A long-term perspective adopted by SWFs would make them less vulnerable to financial 

market volatility, which should stimulate further a rise of their FDI.
With respect to SOEs foreign market activity it is noted that:

 – SOTNCs are a minority among SOEs in general, i.e., a fraction of SOEs worldwide 
can be labeled as state owned transnational company;

 – State stakes in such companies is defined in terms of control rather than ownership;
 – They still are perceived as extensions of their respective Ministries;
 – They tend to be active mainly in services with low TNI;
 – SOEs in the EU come mainly from Denmark, France, Finland and Sweden;
 – SOTNCs from developed countries are usually utilities, and invest abroad to capitalize 

on knowhow and to profit from servicing foreign markets;
 – SOTNCs from developing countries represent mainly primary extractive sectors and 

invest abroad to secure the access to resources;
 – No exceptional impact of the 2008 crisis can be discerned as far as SOE functioning 

is concerned; possible exceptions being bailouts to rescue ailing firms (usually too 
important to fail) and financially stricken firms (General Motors is a good case in point);

 – Corporate governance requires special attention as SOEs are prone to internal man-
agerial conflicts given their ownership structure.
For a summary of the main features of FDI by SWFs and SOEs see Table 2.

TABLE 2. Confronting SOTNCs and SWF with respect to FDI

SWF SOTNCs
Dominating mode of entry

Basic feature of 
international engagement 
via OFDI

Challenges

M&A 

Enormous funds at their disposal, 
though small FDI activity. Foreign 
market presence negligible as 
compared to available resources.

Rightly managed as they resemble 
more profit-oriented private firms, 
but criticized in light of missing or 
inadequate transparency.

Greenfield

Small in number (1% of all TNCs) 
but more important in terms of 
FDI flows (investment by SOTNCS 
account for 11% of all flows).

Poorly managed (internal conflicts 
due to complex ownership structure), 
but less controversial as far as 
transparency is regarded.

S o u r c e :  own elaboration.



Marta Götz, Barbara Jankowska 76

Discussion

Academic papers investigating the issue usually concentrate on SOEs from China 
[Hua Li et al., 2014; Liang et al., 2015]. The international community is concerned with 
non-economic motives guiding the activities of SOEs and SWFs and their acquisitions 
worldwide. “Most of the SWFs have limited reporting on their international activities” 
[WIR, 2015, p. 28]. Regulatory attention started focusing on FDI done by SWFs and SOEs 
since the mid-2000 s and was further strengthened “by the concern that they may pursue 
objectives other than commercial interests (...) and that they receive benefits from their 
governments that put them into a competitive advantage vis-à-vis their private counter-
parts” [Exchange…, 2013, p. 39]. Thus, some advanced countries treated SOEs as a unique 
category of foreign investors. Apparently, this attitude changed as the financial crisis deep-
ened. Undercapitalization and need for foreign capital have made Western governments 
to be more open to foreign sovereign direct investment. Nevertheless, “still very little is 
known about the impact of SWF investments on target firms and recipient economies and 
further study of SWF investments should precede any (overreacted) decision taking in FDI 
regulations” [Exchange …, 2013, p. 3]. Many harsh and suspicious reactions have been 
raised in countries receiving and hosting investment done by SWFs. This approach can 
be explained due to an absence of transparency and concerns about the ultimate goals of 
state-linked entities. [WIR, 2009, p. 29]. In 2007, the G-8 issued a statement that “SWFs are 
increasingly important participants in the international financial system and economies can 
benefit from openness to SWF investment flows” [Group of Eight, 2007]. A year later, the 
European Commission advocated the need to develop a more uniform approach towards 
SWFs to address the controversies and reservations expressed with respect to these entities 
and secure a certain balance between the transparency of their foreign investments and 
open markets [Commission of the European Communities, 2008]. Despite such attempts, 
countries still seek to protect their own economies and adopt country specific measures 
restricting certain FDI or better scrutinizing them – particularly if done in strategic sectors. 
The home countries of many SWFs have responded by undertaking steps to address host 
economies fears. These processes paved in the setting up of the International Working 
Group of Sovereign Wealth Funds (IWG) in May 2008. Members of this group agreed on 
the so-called Santiago Principles – Generally Accepted Principles and Practices (GAPP). 
They state that “the policy purpose of the SWF should be clearly defined and publicly 
disclosed.” [WIR, 2009, p. 84], and advocate improved SWF-host country cooperation if 
a planned investment may have broader macroeconomic consequences. These agreed upon 
principles also envisage that SWFs will clearly define the roles and responsibilities of their 
owners, managers, and shareholders to improve accountability and assure independence of 
their executive boards from policy interference. If countries decided voluntarily to adopt 
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these principles a clear signal of commitment would be sent that would facilitate SWF 
investments and enhance their ability to contribute to the global economy.

Summing up, we can state that the worldwide activity of SWFs and SOEs has been 
gaining increasing attention, particularly after the 2008 crisis. FDI conducted by these 
firms in a volatile global environment seem to be equally welcome and feared. This 
ambiguous attitude in host countries generally reflects the lack of transparency and 
political strategic motives of home governments behind such FDIs. As quoted above, the 
international community has undertaken steps aiming at alleviating these concerns. We 
must now closely watch developments in this area; both real trends as well as regulatory 
initiatives – to better understand SOE and SWFs internationalization and hence to dispel 
or confirm – based on the evidence – current perceptions.

Conclusions

SOEs and SWFs are associated with specific properties, are more attuned to strategic 
considerations than to short-term profitability, and pursue business and non-business 
goals that can be critical for their expansion abroad. Whereas FDI by SWFs remains small, 
SOTNCs are really heavyweights who have so far weathered the financial crisis [WIR, 2009, 
p. 20], albeit ambiguously. Indications of liberalization, dismantling monopolies and more 
privatization coexist with cases of more strident regulation and state interventions. Host 
countries seek to attract “the right” FDI, and have high expectations of foreign investors 
in this regard. However, it turns out that the economic crisis did not lead to the increased 
internationalization of SOEs. Even though more state intervention was observed in some 
national contexts, it was concerned mostly with domestic and not international issues. 
As such it seems that economic troubles made local problems more pertinent than more 
ambitious plans of international expansion, which were put on hold at least for the time 
being. The crisis-induced changes one can spot are: 1) a more selective approach towards 
attracting the right investors or adopting host state oversight concerning incoming FDI 
and 2) a tendency to reroute state controlled funds to domestic uses.

The SOE issue is high on the agenda of the recently concluded Trans-Pacific Partner-
ship (TTP). Its signatories are committed to a level playing field between SOEs and their 
private peers by restricting unfair preferential access to finance or new markets currently 
enjoyed by state entities [Hufbauer, 2015]. Obviously, a transition period and possible 
carve-outs are taken into account, but the TTP imposes discipline on accounting practices, 
the functioning of executive boards, and procurement procedures for foreign firms. In 
the future, scholars, practitioners and decision-makers should be directed to testing the 
efficacy of measures already being taken, and more broadly assessing “how to address issues 
related to SOE and SWF and how to pursue regulatory cooperation” [WIR 2014, p. 120].
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Despite its shortcomings, our study provides a platform for further exploration. This 
pilot investigation has revealed a mismatch between the growing tendency of interna-
tionalization by state-owned or controlled entities and the scarcity of more theoretical 
and conceptual approaches available in the literature that might help design the proper 
enquiry. The UNCTAD reports – currently the seminal empirical source of SOE and 
SWF foreign activity – do not provide data that permit analysis using new conceptual 
approaches to this area. With the exception of studies on Chinese FDI, the academic 
world remains focused on domestic issues posed by state-owned enterprises – being either 
their inefficiencies or the privileged position they enjoy. This contrasts with the observed 
foreign expansions by SOEs and SWFs. Given the strong bias towards SOE internation-
alization in emerging markets, research on the foreign activity of other countries’ SOEs’ 
is needed. Future investigations may also touch upon various institutions affecting SOEs 
performance. Additionally, the difficulties of accessing large samples suggest that such 
qualitative methods as case studies and in-depth interviews applied to grounded theory 
method seem worthwhile. In particular, the multiple-case study approach may yield help-
ful insights [Yin, 1984, p. 23]. The approach developed by Cuervo-Cazurra et al., [2014] 
should constitute the framework shaping the enquiries as it specifically accounts for the 
peculiarities of FDI carried by SOEs. “Non-business” and extraterritoriality aspects of 
such investments should also be taken into account in future works.

Notes

1 Author’s e-mail address: m.gotz@vistula.edu.pl
2 Author’s e-mail address: barbara.jankowska@ue.poznan.pl (corresponding author)
3 Research has been undertaken within the project funded by the National Science Centre allocated 

on the basis of decision number DEC-2014/13/B/HS4/00165 titled “State role in (post-)  crisis European 
economy – policy towards foreign direct investment”.
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Abstract

Most studies on corporate governance recognize endogeneity in the nexus between 
corporate governance and financial performance. Little attention has, however, been paid 
to the direction of causality between the two phenomena, and hence the Vector Error 
Correction (VEC) model, which allows for endogenous determination of the direction of 
causality, has not been widely employed. This study fills that gap by estimating the nexus 
and the direction of causality using the VEC model to analyze panel data on selected 
listed firms in Nigeria. The results agree with the findings of most previous studies that 
corporate governance significantly affects financial performance. Board skills, board com-
position and management skills enhanced financial performance indicators – return on 
equity (ROE), return on asset (ROA) and net profit margin (NPM); in many occasions, 
significantly. Board size and audit committee size did not, and can actually undermine 
financial performance. More importantly, financial performance did not significantly 
affect corporate governance. On the basis of the lag structure of the VEC model, this 
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study affirms unidirectional causality in the nexus, running from corporate governance 
to financial performance, nullifying the hypothesis of bidirectional causality in the nexus.

Keywords: corporate governance, financial performance, bidirectional causality, unidi-
rectional causality, Vector Error Correction model
JEL: C3, D2, D7

Introduction

Corporate governance is a set of codes of conduct for directing and controlling the 
activities of a company and its primary stakeholders [Cadbury report, 1992]. It is designed 
to resolve certain conflicts associated with management and allocation of a corporate 
organization’s resources to achieve set objectives. The efficacy of corporate governance 
measures in minimizing conflicts and engendering corporate financial performance has 
long been a subject of theoretical and empirical studies.

Most studies have focused on unidirectional relationships between corporate gov-
ernance and financial performance, tracing the effects of the former on the latter, and 
not otherwise. Very few studies analyze bidirectional relationships and causality between 
financial performance and corporate governance variables. Invariably, models such as 
the vector autoregressive (VAR) and vector error correction (VEC), which permit such 
analyzes, have not been widely employed in this regard. Earlier studies on the nexus have 
mostly used endogenous regression techniques – e.g. the two (2SLS) and three (3LSLS) 
stage least squares – as well as exogenous regression techniques such as the ordinary least 
square (OLS). These techniques cannot test bidirectional causality between the variables 
of interest. To the best of our knowledge, no study has tested bidirectional causality in the 
nexus between corporate governance and financial performance in Nigeria, using the 
VEC model.

This study therefore analyzes the nexus between corporate governance and financial 
performance variables within the VEC model, with a view to determine bidirectional 
causality between the variables. The model choice is informed by its superiority over the 
ordinary VAR in being able to separate short-term aspects of the relationship from long- 
term components. The analysis is based on the assumption that companies posting huge 
profits may attract shareholders, who may then agitate for corporate governance to protect 
or promote their rights to the company’s resources.

Focusing on five key governance variables (board size, board composition, board 
skills, management skills and audit committee) and three selected indicators of financial 
performance (return on equity (ROE), return on asset (ROA) and net profit margin 
(NPM)), this study establishes that causality runs from some corporate governance 
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measures to financial performance, and not otherwise. These findings agree with earlier 
studies that found a unidirectional relationship; no evidence for bidirectional relationship 
was established. Long run relationships were statistically significant while the association 
between the variables in the short run was not.

The paper is organized as follows. We review the relevant literature, which ranged from 
the theoretical perspectives to empirical evidence. Then, the methodology is described, 
highlighting the theoretical framework adopted and the analytical techniques adopted. 
The final two sections of the paper discuss the study results and present our concluding 
remarks.

Literature Review

Corporate organizations face several organizational problems that undermine both 
operational efficiency and financial performance. These problems, including (but not limited 
to) the agency problem, are ubiquitous and enduring. The desire to solve them undergirds 
the development of corporate governance arrangements, mechanisms, and codes – the 
efficacy of which has been a subject of academic research for many decades. Several the-
ories have been propounded to explain the development of organization problems and 
proposed solutions to them.

Theories of firm formation [Coase, 1937] and property and ownership rights [Coase, 
1960; Grossman, Hart, 1986] concern issues that underlie the separation of asset owner-
ship from management, which inevitably led to the agency problem [Smith, 1776; Berle, 
Means, 1932; Fama, Jensen, 1983] that corporate governance was formed to tackle. The 
firm emerges when there is an opportunity to organize economic activities in a way more 
profitable than the market arrangement. According to Coares’s theory of firm formation 
[1937], a firm grows when it can bypass the market’s arrangement for writing complete 
contracts and organize production activities better than the market. This allows the firm 
to obtain rents that both justify its existence and sustains it. The sharing of the rent between 
the firm’s internal stakeholders – specifically, shareholders and management – creates the 
agency problem, which is exacerbated when ownership is separated from management (as 
many firms are managed on behalf of shareholders by hired managers who are not firm 
owners). Reacting (predictability) to this nonalignment of interests, managers often pursue 
self-aggrandizing financial activities against the interests of the shareholders [Jensen and 
Meckling, 1976; Jensen, 1986].

Consequences of the agency problem include the hold-up problem, suboptimal 
financial performance and corporate failures. These problems may result (at least in part) 
from the inability of firms to write complete contracts due to the huge transaction costs 
involved [Williamson, 1975]. Suggested solutions have been discussed in literature on 
agency theories of the firm [Jensen, Meckling, 1976; Jensen, 1986]. Many of those proposed 
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solutions are contained in corporate governance measures that seek to reallocate residual 
control rights and gains of contractual operations of the firm ex post in favor of asset 
owners [Zingale, 1998].

Jensen and Meckling’s theory of the firm ownership structure [1976] uses agency 
theory to explain the existence of the agency problem, and integrates it with the theory 
of property rights to proffer solutions to the agency problem. The property right theory 
discusses the allocation of the rents generated by the firm between the shareholders 
(principal) and management (the agent) in specified implicit and/or explicit contracts, 
written to guide the modus operandi of the latter -or both – in managing the firm [Coase, 
1937; Alchian, Demsetz, 1972: Jensen, Meckling, 1976; Fama, Jensen, 1983]. These sets 
of contracts led to the formal birth of the modern corporation as a distinct legal entity, 
which serves as a nexus for contracting relationships [Jensen, Meckling, 1976] between 
the stakeholders. The contracts specify the way residual claims on firm assets may be 
divided between stakeholders.

Corporate governance measures, including firm-specified contracts, their monitor-
ing and execution, have been proposed by several theories, and their efficacy has been 
empirically found to improve firms’ short-term performance – in terms of operating profit 
and return on investment- [Bhagat, Bolton, 2008; Sanda, Garba, Mikhailu, 2008; Brown, 
Caylor, 2004; Core, Hothaulsen, Larcker, 1999] – as well as their long- term performance 
– in terms of corporate growth and value [Bebchuk, Cohen, Farrell, 2008; Gompers, Ishii, 
Metrick, 2003].

Measures entrenching the effectiveness of corporate governance in modern corpora-
tions have also been empirically examined; they include board composition, board size, 
CEO duality, board skills and audit committee activities.

The composition of board of directors; that is, the ratio of independent (non-executive) 
directors to executive directors, has been noted by Hermalin and Weisbach [1988] to have 
the capacity of reducing the agency problem. Various studies, however, differ on this, and 
findings are mixed. Hassan and Ahmed [2012] find that board composition negatively 
affects firm performance, while many others – including Daily and Dalton [1992], Bhagat 
and Black [2002] and Hermalin and Weisbach [1998] – find no correlation between board 
composition and firm value (measured by the Tobin’s Q). On the other hand, Liang and 
Li [1999], Brickley, Coles and Terry [1994], Attiya and Robina [2007] and Chechet, Yancy 
and Akanet [2013] all find that board composition has significant positive effects of on 
firms’ financial performance.

Board size, too, influences corporate governance practices in firms and affects financial 
performance. Most empirical studies find a negative relationship between board size and 
firm performance. Lipton and Lorsch [1992], Eisenberg, Sundgren, and Wells [1998], 
Hermalin and Weisbach [2003] and Bennedsen, Kongsted and Nielsen [2006], Ashenafi, 
Khelifa and Yodit [2013], Chechet, Yancy and Akanet [2013] determine that a large 
board size does is not conducive to firm performance and added value. Sanda, Mukaila 
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and Garba [2005] establish that smaller boards positively affect performance, while large 
boards negatively affect performance.

Empirical findings on the effects of audit committee activities on firm performance 
have been mixed. Chechet, Yancy and Akanet [2013] find that audit committee activities 
positively affect financial performance while Ashenafi, Khelifa and Yodit [2013] find oth-
erwise. Studies also disagree on the effects of CEO duality. While Cannella and Lubatkin 
[1993] find a positive relationship between CEO duality and financial performance, Brickley, 
Coles, and Jarrell [1997] document a negative relationship. Dedman and Lin [2002] find 
no relationship at all. Uadiale [2010] documents that while CEO duality positively affects 
equity returns; it negatively affects returns on capital employed.

Most findings on the nexus have been influenced by the methodology and estima-
tion techniques employed [Firth, Rui, 2012]. For example, Agrawal and Knoeber [1996] 
reported that the effects of corporate governance measures are statistically significant 
when individually assessed, which disappear when they are jointly assessed. Moreover, 
most studies employed exogenous regression technique to estimate relationships between 
variables that are largely endogenous. Consequently, regression estimates would be biased, 
inefficient and erroneous.

Studies employing endogenous regression techniques are limited to using two stage 
least squares, 2SLS [Agrawal, Knoeber, 1996] and three stage least squares, 3SLS [Bhaggat, 
Bolton, 2008]. These techniques do not allow the bidirectional relationship between the 
variables to be tested because they strictly designate some variables as dependent (and 
endogenous) and others as independent (exogenous). To test for this type of relation-
ship, models such as vector autoregressive (VAR) models and vector error correction 
(VEC) – where all variables are treated as endogenous – must be employed. In addition 
to allowing for testing bidirectional relationship and (Granger) causality, VEC is supe-
rior to VAR in being able to separately determine short and long run components of the 
relationship. Despite these methodological advantages, it appears that very few works on 
corporate governance nexus have applied the VEC model. Therefore, application of the 
VEC methodology in analyzing the governance-performance nexus in Nigeria, to be best 
of our knowledge, is original.

Methodology

This study investigates the nexus between corporate governance and financial perfor-
mance by analyzing secondary data on selected companies with appropriate econometric 
methods informed by the nature of the variables and the orientation of the theoretical 
framework adopted. The details are discussed in the subsections that follow.
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Theoretical Framework
The Cobb-Douglas production function of Koke [2002] is modified and subsequently 

adopted as the theoretical framework. This model established that firm output is deter-
mined by factor inputs. The proportional relationship between the output and factor inputs 
is termed productivity. The factor productivity, showing by how much inputs translates 
to output, is a function of corporate governance – as the latter determines the efficiency by 
which assets or resources of the companies are utilized in maximizing sales (output) and 
shareholder value. As corporate governance is embodied in some functional structures 
put in place by investors, returns on the entrepreneurial skills used to put in place the 
corporate governance structure are expected. Thus we have:

 Yit = Ait
θKit

αLit
βMit

ϕ  (1)

 Ait = f (CGit )  (2)

 CGit = BS,BC,BSKL,MGTSKL,AC{ }  (3)

 Yit =CGit
θKit

αLit
βMit

ϕ  (4)

Where
Yit = output/sales turnover of firm i at time t; Ait = productivity of firm i at time t
Kit = capital employed in firm i at time t; Lit = labor engaged in firm i at time t
Mit = other materials in firm i at time t; CGit =  corporate governance in firm i at 

time t
BS = board size;  BC = board composition;
BSKL = board skill MGTSKL = management skills
AC = audit committee

In the long run, all factors contributing to production are paid their productivity as 
the Euler’s theorem holds (as shown in equations 5a and 5b below).
Let

MPL =
∂Yit

∂Lit

= βCGit
θKit

αLit
β−1Mit

ϕ = marginal productivity of labor; 

MPK =
∂Yit

∂Kit

=αCGit
θKit

α−1Lit
βMit

ϕ  = marginal productivity of capital 

MPM = ∂Yit

∂Mit

=ϕCGit
θKit

αLit
βMit

ϕ−1  =  marginal productivity of materials used  
in production 
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MPCG =
∂Yit

∂CGit

=θCGit
θ−1Kit

αLit
βMit

ϕ  =  marginal effectiveness of corporate governance 
structures

 Yit ≡MPCG ⋅CG+MPKK +MPLL+MPMM  (5a)

 Y ≡θCGit
θKit

αLit
βMit

ϕ +αCGit
θKit

αLit
βMit

ϕ +βCGit
θKit

αLit
βMit

ϕ +ϕCGit
θKit

αLit
βMit

ϕ  (5b)

Thus, we have

 Y =θY +αY +βY +ϕY  (6)

 Y(1−α −β −ϕ)=θY  (7)

The L. H. S of equation 7 is the net profit, and it is the amount by which the shareholders 
value is increased. This amount is sensitive to the corporate governance which determines 
how much remains after all resources have been paid.4 This amount is the share of sales 
that results from increased efficiency in technological combinations of the other resources, 
due to the effects of corporate governance arrangements, the R. H. S.

Dividing through by sales, Y, we have

 NPM =θ = f (CGit )  (8)

 NPM =1−α −β −ϕ  (9)

 ROA= f (NPM)= f (CGit )  (10)

 ROE = f (NPM)= f (CGit )  (11)

Where
NPM = net profit margin  ROA = return on asset  ROE = return on equity

Empirical Framework
This study assumes that firms, as rational economic agents, always seek to increase 

their profits over time. This assumption is justified because shareholders want to increase 
their wealth, which prompts managers to generate more profits. Thus, the financial perfor-
mance last year, as a yardstick for the current year, influences the financial performance 
this year. Moreover, Koke [2002] showed that previous values of corporate governance 
affect current performance. In addition, financial performance is influenced, in the real 
world, by capital structure [Modigliani, Miller, 1963], and the asset utilization rate.
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Thus we have,

 NPMit =φ0 +φ1NPMit−1 +φ2CGit +φ3CGit−1 +φ4CSit +φ5AURit  (12)

 ROAit =ω 0 +ω1ROAit−1 +ω 2CGit +ω 3CGit−1 +ω 4CSit +ω5AURit  (13)

 ROEit =ψ 0 +ψ 1ROEit−1 +ψ 2CGit +ψ 3CGit−1 +ψ 4CSit +ψ 5AURit  (14)

Where:
AUR  = asset utilization rate  CG  = capital structure

This model is econometrically described as the Autoregressive Distributed Lag (ARDL) 
model. It is endogenous5 and may not be estimated using exogenous regression techniques 
like the Ordinary Least Square (OLS). The endogeneity of the model makes theoretical 
sense, as the corporate governance is not strictly exogenous. It is put in place to enhance 
financial performance, and may not have existed if there was not any profit and possible 
misappropriation by managers in a world where ownership and management are separated.

Model Specification
The ARDL model is reparametrized, following Asteriou and Hall [2007] into a Vector 

Error Correction (VEC) model as follows:

 ΔZt = ϕiΔZt−1
i

8

∑ +λ(FPt−1 − τ iXt−1
i

7

∑ )...................................(15) (15)

where
 Z = (FP,CG,CS,AUR)' ............................(16) (16)

 CG = BS,BC,BSKL,MGTSKL,AC( )' .........................(17) (17)

 FP = NPM ,ROA,ROE{ }.............(18) (18)

 X = (CG,CS,AUR)' ............................(19) (19)

Diagnostics
The statistical properties of data used in this study were assessed using a number of 

diagnostic econometric tests. Descriptive statistical analysis was conducted to determine 
data distribution, while the stationarity properties of the data was ascertained with panel 
unit roots tests – which include the Levin, Lin and Chu (LLC) test and Im, Pesaran and 
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Shin (IPS) tests – are an extension of time series unit roots test, and are mostly based on 
Augmented Dickey Fuller test.

In the presence of unit toots in the data, a panel cointegration test was conducted. Kao 
cointegration test was carried out to examine the existence of the long run relationship 
between the variables.

Data: Measurement and Sources
Financial performance is measured with return on equity (ROE), return on asset (ROA) 

and net profit margin (NPM). ROE is measured as a ratio of net profit after interest and 
tax to shareholders. ROA is measured as a ratio of net profit after interest and tax to asset. 
NPM is measures as ratio of net profit to turnover.

Management skills and board skills are measured as the average qualification of mem-
bers of the management team and board respectively, with “1” used to denote the any 
qualification less than BSc/HND, “2” for BSc/HND, “3” for professional in addition to any 
academic qualification less than MSc, qualification, “4” for MSc and “5” for PhD. Board 
size is measured as the number of board members while board composition identifies 
the number of independent members on the board. Audit committee is measured as the 
number of audit committee members.

Asset utilization rate is measured as a ratio of sales turnover to asset and capital struc-
ture measured as a ratio of debt to shareholders’ fund. Data used for all the variables are 
sourced from the annual reports of the firms employed in the study.

Results

Diagnostic Test Results
The descriptive tests statistics show that the variables reveal significant variation across 

the firm: minima are visibly different from maxima (table 2A in the appendix). The var-
iations justify the use of panel data estimation techniques [Mobolaji, 2008] as they allow 
for more efficient estimation of parameters [Baltagi, 2005].

Not all variables have their data stationary. The Levin, Lin and Chu panel unit roots 
show that not all the variables are of I(0). Those of I(0) are stationary, while those of an 
order higher than I(0) are not (table 3A). The existence of higher orders of integration 
necessitated that cointegration be ascertained. The Kao cointegration tests show that the 
variables analysed under the VEC model are cointegrated (table 4–6A).

Corporate Governance (CG) and Financial Performance (FP)
The results of the analyses show that the relationship between corporate governance 

and financial performance is unidirectional. As the relationship in the VEC model captures 
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the effect of the lag of an explanatory variable on the dependent variable, such a rela-
tionship is that of causality [Granger, 1988]. Hence, causality runs only from corporate 
governance to financial performance, and not the other way. The following subsections 
report, in detail, the relationships between the selected corporate governance measures 
and financial performance indicators.

Corporate Governance and Return on Equity (ROE)
Table 1 shows that only board skills and management skills have long run significant 

positive effects on ROE. These results underscore the importance of dexterity and mana-
gerial prowess of company executives in generating sales and increasing income. Capital 
structure also has positive effects on ROE, indicating that financing options and their 
combination matter to financial performance. Board composition has weak, albeit positive, 
effects on ROE. This shows that an increase in the number of non-executive director on 
board may improve financial performance.

TABLE 1. ROE, CG and other determinants

LONG RUN EFFECTS SHORT RUN EFFECTS
Dependent Variable: ROEt Dependent Variable: ∆ROEt

Variables Co-eff. t-stat Variables Co-eff. t-stat
MGTSKLLt 6.183*** 7.678 ∆MGTSKLL t-1 0.291 0.747
BSKLLt 9.369*** 3.133 ∆BSKLL t-1 0.291 0.747
BCt 0.259 1.347 ∆BC t-1 0.011 0.265
BSt –0.85** 3.445 ∆BS t-1 –0.001 –0.195
ADCt –1.031 –1.594 ∆ADC t-1 0.01 0.047
AURt 0.103 0.187 ∆AUR t-1 0.045 0.328
CSt 1.042*** 7.86 ∆CS 0.013 0.767

EFFECTS OF ∆ROEt

DEP. VAR. ∆MGTSKL t-1 ∆BSKLL t-1 BC t-1 ∆BS t-1 ∆ADC t-1

COEFF. –0.0157 0.006 0.217 –0.237 –0.020
t STAT –0.518 0.293 1.019 –1.1230 –0.5103

** 5% level and *** 1% level
S o u r c e :  authors’ computation.

On the other hand, board size (BS) has negative effects on ROE, showing that the size 
of the board is a burden and what matters is board experience, not size. This results agree 
with Yermack [1996] and Eisenberg, Sundgren, and Wells [1998] who found similar results. 
While the short run effects of corporate governance mechanisms/measures on ROE are 
all statistically insignificant, the sign of the coefficients in the short run relationship are 
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consistent with those of the long run. This shows that the effects of corporate governance 
accumulate over time: the effects may not be immediately perceivable, and may only 
manifest after some time.

Does financial performance engender increased corporate governance? The results 
show that ROE does not significantly influence any corporate governance measures.

This shows that causality only runs in one direction: while management and board 
skills components of corporate governance positively affected or Granger caused ROE, 
the latter neither influenced or Granger caused the former, and other components of 
corporate governance measures.

Corporate Governance and Return on Assets (ROA)
Board skills and board composition components of corporate governance positively 

affected ROA. Unlike its effects on ROE, management skill negatively affected ROA. These 
divergent effects of the same governance measure on different financial performance 
indicators may result from a divergent correlation of the governance measure with the 
denominators of the performance indicators: equity and assets. The divergent effects found 
here is not very dissimilar to Uadiale’s [2010] finding that CEO duality positively affects 
ROE but negatively affects ROCE.

TABLE 2. ROA, CG and other determinants

LONG RUN EFFECTS SHORT RUN EFFECTS
Dependent Variable: ROAt Dependent Variable: ∆ROAt

Variables Co-eff. t-stat Variables Co-eff. t-stat
MGTSKLLt –2.670*** –8.220 ∆MGTSKLL t-1 –0.001 –0.094
BSKLLt 4.3449*** 7.329 ∆BSKLL t-1 0.012 0.176
BCt 0.105*** 3.650 ∆BC t-1 0.001 0.220
BSt –0.072* 1.873 ∆BS t-1 –0.005 –0.712
ADCt –0.791*** –7.074 ∆ADC t-1 0.010 0.445
AURt –0.047 –0.559 ∆AUR t-1 0.023 1.040
CSt 0.1271*** 6.394 ∆CS 0.001 0.244

EFFECTS OF ∆ROAt

DEP. VAR. ∆MGTSKL t-1 ∆BSKLL t-1 BC t-1 ∆BS t-1 ∆ADC t-1

COEFF. –0.157 –0.095 1.033 –0.583 –0.181
t STAT –0.761 –0.606 0.710 –0.403 –0.409

* 10% level and *** 1% level
S o u r c e :  authors’ computation.
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Board size and audit committee measures of corporate governance negatively affected 
ROA. These results show that board size weighs down financial performance, and suggests 
that the cost of maintaining large board outweighs the benefit of their oversight functions. 
Also, the negative effects of audit committees may result from the fact that the committee 
duplicates board duties; hence the cost outweighs the benefits. Capital structure, like its 
effects on ROE, also positively affect ROA.

Again, the effects of the corporate governance are only manifested in the long run. 
While the short run effects of corporate governance on ROA are not significant, the con-
sistency of the signs of the short run coefficients with those of the long run indicate that 
only cumulative effects are visible.

Like ROE, ROA neither significantly affected nor Granger caused any of the corporate 
governance measures (see the last four rows of Table 2). This again suggests unidirectional 
direction in the nexus between CG and ROA (a measure of financial performance), with 
causality running from the former to the latter and not in the reverse order.

Corporate Governance and Net Profit Margin (NPM)
Management skills, board skills and board composition have positive, though insig-

nificant, effects on NPM. Board size and audit committee negatively affected NPM, as did 
ROA. Capital structure, like it effects on the two other measures of financial performance, 
positively affected NPM.

TABLE 3. NPM, CG and other determinants

LONG RUN EFFECTS SHORT RUN EFFECTS
Dependent Variable: NPMt Dependent Variable: ∆NPMt

Variables Co-eff. t-stat Variables Co-eff. t-stat
MGTSKLLt 0.1387 0.842 ∆MGTSKLL t-1 0.008 0.219
BSKLLt 0.381 1.266 ∆BSKLL t-1 0.295 1.155
BCt 0.019 1.332 ∆BC t-1 0.006 0.239
BSt –0.034* –1.740 ∆BS t-1 –0.029 –0.868
ADCt –0.112** –1.968 ∆ADC t-1 –0.050 –0.524
AURt 0.053 1.220 ∆AUR t-1 0.0777 0.867
CSt 0.029** 2.908 ∆CS 0.024 2.622

EFFECTS OF ∆NPMt

DEP. VAR. ∆MGTSKL t-1 ∆BSKLL t-1 BC t-1 ∆BS t-1 ∆ADC t-1

COEFF. –0.014 –0.004 0.336 –0.2552 0.0005
t STAT –0.309 –0.125 1.056 –0.790 0.007

* 10% level and ** 5% level
S o u r c e :  authors’ computation.
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Again, the short run effects of corporate governance are not significant, just like other 
measures of financial performance. NPM, like other measures of financial performance 
did not significantly affect any measures of corporate governance. This again suggests that 
the nexus between NPM and CG is unidirectional.

Concluding Remarks

This study examined the nexus between corporate governance and financial perfor-
mance in a vector error correction (VEC) regression model, which allows for endogeneity 
and determination of the bidirectional relationship between the variables analyzed in the 
model. The quality of the board in terms of board skills and independence positively affected 
or Granger caused most measures of financial performance analyzed; often significantly. 
Other measures of corporate governance either negatively affected financial performance 
or had positive but insignificant effects.

This study established that though some corporate governance measures Granger 
caused financial performance, none of the financial performance measures Granger 
caused any of the corporate governance measures. It thus documents that the nexus 
between the corporate governance and financial performance is unidirectional, and that 
causality only runs from corporate governance to financial performance and not from 
the latter to the former.

Summarily, not all corporate governance measures enhance financial performance: others 
appear to detract from it. Shareholders should thus focus on entrenching only measures 
that assist in promoting financial performance and wind down performance-inhibiting 
ones. The insignificance of the effects of financial performance indicators suggests that 
entrenchment of corporate governance measures in Nigeria is not driven by a financial 
performance motive; it may instead be largely due to regulatory agency activities. The 
financial performance motive may have significant effects on corporate governance 
entrenchment if shareholder activism regarding profit sharing recognizes the impact of 
corporate governance on increasing profits available for distribution.

Notes

1 Author’s e-mail address: alleyi@yahoo.com (corresponding author)
2 Author’s e-mail address: bayobimbola@gmail.com
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3 Author’s e-mail address: osemhentaa@gmail.com
4 This is based on the assumption that capital employed is risk free. Such capital includes preference 

capital and debentures. The risky nature of capital does not, however, change the outcome of the model.
5 Each of the equations in the model has as an explanatory variable the lag of the dependent variable.
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Appendices

TABLE 1A. List of firms

S/N Names Classification
1 Nigeria Nestle PLC Non-financial
2 Berger Paint PLC Non-financial
3 Aiico Insurance PLC Financial
4 Dn Meyer PLC Non-financial
5 Oando PLC Non-financial
6 Access Bank PLC Financial
7 Guaranty Trust Bank PLC Financial
8 Eco Bank PLC Financial
9 First City Monument Bank Financial

10 Fidelity Bank PLC Financial
11 Wema Bank PLC Financial
12 Diamond Bank PLC Financial
13 Zenith Bank PLC, Financial
14 Skye Bank PLC Financial
15 First Bank PLC Financial

S o u r c e :  own elaboration.

TABLE 2A. Descriptive statistics

ROE ROA PM AUR CS BS BC BSKL MGTSKL AC
Mean 0.206 0.052 0.166 0.536 5.28 5.16 6.720 3.054 3.133 5.760
Median 0.169 0.032 0.172 0.158 4.88 5.00 7.000 3.000 3.000 6.000
Maximum 1.394 0.491 2.849 2.835 15.18 11.0 12.00 4.000 10.500 7.000
Minimum –2.186 –0.364 –0.485 –0.310 0.483 2.00 1.000 3.000 3.000 4.000
Std. Dev. 0.442 0.113 0.269 0.738 3.232 1.76 2.01 0.146 0.641 0.575
Skewness –1.275 1.624 6.503 1.531 0.769 0.25 –0.338 3.333 10.28 –2.062
Kurtosis 13.809 9.378 67.322 3.895 3.209 2.72 3.41 16.32 117.6 5.760
Probability 0.000 0.000 0.000 0.000 0.001 0.35 0.140 0.000 0.000 0.000
No of obs 150 150 150 150 150 150 150 150 150 150

S o u r c e :  own elaboration.
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TABLE 3A. Levin, Lin & Chu Unit Root Tests

VARIABLE LEVIN,LIN&CHUN PROB OTHER OF INTEGRATION
ROE 4.43719*** 0.0000 I(0) 
ROA 2.11024** 0.0174 I(1) 
PM 1.39855* 0.0810 I(0) 
AUR 3.04428*** 0.0012 I(0) 
CS 11.488*** 0.0000 I(0) 
BOARDSIZE 0.24964 0.5986 Not I(0) 
BOARDCOM 0.515 0.3030 Not I(0) 
BOARDSKILL 0.68419 0.7531 Not I(0) 
MGTSKILL 15.2885 1.0000 Not I(0) 
AUDCOM 1.32139* 0.0932 Not I(0) 

* 10% level, ** 5 % level and *** 1% level
S o u r c e :  own elaboration.

TABLE 4A. Kao Cointegration test (ROE)

Kao Residual Cointegration Test
Series: AUD_COM ROE MGT_SKILL CS BOARD_S BOARD_C BO_SKILL AUR
Date: 06/13/15 Time: 00:20
Sample: 2002 2011
Included observations: 150
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF –1.654323 0.0490
Residual variance 0.061399
HAC variance 0.025166

S o u r c e :  own elaboration.
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TABLE 5A. Kao Cointegration test (NPM)

Kao Residual Cointegration Test
Series: AUD_COMMGT_SKILL CS BOARD_S BOARD_C BO_SKILL AUR NPM
Date: 06/13/15 Time: 00:21
Sample: 2002 2011
Included observations: 150
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF –1.596998 0.0551
Residual variance 0.061480
HAC variance 0.024857

S o u r c e :  own elaboration.

TABLE 6A. Kao Cointegration test (ROA)

Kao Residual Cointegration Test
Series: AUD_COMMGT_SKILL CS BOARD_S BOARD_C BO_SKILL AUR ROA
Date: 06/13/15 Time: 00:22
Sample: 2002 2011
Included observations: 150
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF –1.615365 0.0531
Residual variance 0.061336
HAC variance 0.024803

S o u r c e :  own elaboration.
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Abstract

Innovation determines the competitiveness of companies and countries. Innovative 
products and processes have revolutionized the world economy, and are particularly 
important in the energy industry. Demand for energy innovation originates from resource 
scarcity, a surge in energy consumption and stringent environmental regulations. The 
objective of this paper is to examine the application of selected energy-related innova-
tions in Poland. The analysis is based on the database of the Organization for Economic 
Cooperation and Development (OECD). Our analysis covers the period 2009–2014, as 
extended by limited data availability. From it, we conclude that Poland performed well 
in selected energy-related innovations. This study extends knowledge concerning the link 
between energy efficiency/renewables and innovation.
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Introduction

Contemporary social sciences devote much attention to innovation, which are critical 
for every nation regardless of geographical location or GDP. Countries seek innovation 
in all economic sectors/industries in the hope of gaining an edge over competitors.

In 2008, the energy industry accounted for nearly 10% of global revenue, and would 
approach 40% if industries that heavily rely on energy (e.g., transportation, logistics, 
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construction, IT services, mechanical and plant engineering) were included [McKinsey& 
Company, 2008]. This significant share of energy and energy-related industries in global 
revenue underlines the fact that innovation in those activities impacts economic welfare.

The paper is organized as follows: part one introduces the innovation concept; part two 
elaborates on innovation theory in the energy industry, and part three quantitatively 
assesses selected innovations in the energy industry. The paper then presents conclusions 
suggested by the aforementioned analysis.

The Innovation Concept
Most works on the role of innovation in the economy present either an economics or 

management perspective. The former is based Schumpeter’s work, and the latter on Kotler 
or Drucker. Schumpeter (Schumpeter, 1934), sometimes called a “prophet of innovation” 
[McCraw, 2007], distinguishes between five innovation types: introducing a new product; 
implementing a new production method; entering a new market; introducing a new way 
to sell products or buy raw materials; and implementing a new organizational structure. 
The Schumpeterian approach focuses on innovation as a response to problems of economic 
activity [Frankowski, Kubiak, 2012]. Schumpeter’s concept echoes in the nomenclature of 
innovation prepared jointly by the OECD and Eurostat. Both organizations [the OECD and 
Eurostat, 2005] distinguish product, process, marketing, and organizational innovation.

A different line of reasoning is represented by Kotler or Drucker. The former, whose 
focus is product innovation, describes differences in their “innovative” nature. Kotler 
[1994] states that a new product might create a new market; represent a new line of goods, 
supplement existing product lines, embody upgraded characteristics, be repositioned, and 
reduce costs while meeting the same customer needs.

Drucker’s taxonomy differentiates innovation on the basis of impact [Drucker, 2015]. 
In distinguishing incremental, additive, complementary and radical (breakthrough) inno-
vation, Drucker combines Schumpeter and Kotler’s approaches. Drucker’s work pertains 
not only to product itself, but also to production and organizational processes.

The concept of breakthrough innovation resembles the so called “disruptive tech-
nology” coined in the late-nineties by Christensen [1997], which was initially criticized 
by business and academia [European Commission, 2012, pp. 26–32] but is now widely 
recognized, with its constraints2 by the OECD and Eurostat [OECD and Eurostat, 2005].

Innovation can be also perceived as a process. Rotwell [1994] distinguishes five inno-
vation models, by generation. The first group includes technology push models, which 
were popular from just after World War II up to mid-1960 s. This approach stemmed from 
the then favorable societal attitudes towards scientific advances and industrial innova-
tion. In the mid-1960 s, companies began shifting towards demand-oriented innovation 
processes driven by market needs and, during the next decade (mid-1960 s-mid-1970 s), 
technology pull (or need) models gained importance. The oil crisis and resource con-
straints in the 1970 s proved, that push and pull models of innovations were extreme 
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and atypical. Consequently new innovation processes were predicated on a stronger 
interaction between technological capabilities and market needs. This attitude led to the 
so called “coupling model of innovation”. The emergence of Japan as an economic super-
power in the mid-1980 s marked the fourth generation of innovation models, often called 
parallel/integrated models. This model assumed, on one hand, supplier integration into 
new product development and, on the other, the simultaneous work of different company 
departments on product development. At the end of the XXth century the fifth generation 
of innovation emerged, during which entrepreneurs shifted from their innovation focus 
from a company-inside to a company-outside approach. In contrast to the fourth genera-
tion model, a company’s ability to innovate was de-emphasized, in favor of the company’s 
networking capacity and inclusion of customer feedback in the innovation process. This 
approach has continued to present.

Innovations in the Energy Industry
Innovation in the energy industry is part of the broader industrial innovation concept. 

Mesoeconomic analysis focuses on the innovation connected with an industry branch 
(sector) or region. According to Malerba “The agents composing the sectoral system are 
individuals and organizations. These organizations may be firms (such as users, producers 
and input suppliers) and non-firm organizations (such as universities, financial institutions, 
government agencies and so on), as well as organizations at lower or higher levels of aggre-
gation (such as consumers, R-D departments or industry associations)” [1999, p. 4]. Agents 
may cooperate or compete in product development. Once cooperation within the indus-
try focuses on technological assistance, agents (mainly companies) share infrastructure, 
knowledge and competencies [Carlsson, Stankiewicz, 1991]. According to Przychodzien 
[2015], one of the most comprehensive innovation notions in the sectoral system is the 
“Large Technical Systems” idea described by Hughes in 1980’s. Sectoral system innova-
tions include: artefacts (e.g. transmission lines); organizations (e.g. investment banks); 
natural resources (e.g. coalmine); university teaching/research programs; and regulatory 
law [Hughes, 2012]. With mesoeonomic level analysis comes cluster examination. Poland 
offers a prime example of energy clusters in the Silesia region (Śląski Klaster Czystych 
Technologii Węglowych).

In industrial innovation a key component is technology driven innovation. Freeman 
and Soete [1997], specializing in the economics of industrial innovation, devote much 
attention to analyzing oil sector innovations in the XXth century. Energy technology 
innovation systems [Grubler, 1998] are a recent topic described through a Schumpeterian 
approach. Sagar considers energy technology innovation as “research and development of 
emerging alternative energy technology as well as the improvement of existing energy tech-
nology” [cited by Guo et al., 2016, p. 2]. He classifies energy technology innovation using 
four categories: innovation policy; innovation input; innovation process; and innovation 
organization. Sagar confirmed the results reached by Gallagher [ibidem] that energy 
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technology innovation is a process reflected in market share and other factors related 
to new energy technology diffusion. This process starts with technological invention and 
ends with technological diffusion. Lefevre [1984] argues that innovation diffusion in the 
energy industry refers to demonstration projects that play a vital role in energy innovation 
commercialization process.

Investigating the theoretical underpinnings of the energy technology innovations 
requires additional clarification regarding the dual nature of energy technology innova-
tions. As Margolis highlights [ibidem, p. 2], energy technology innovation is bidirectional 
because energy is both a determinant and a subject of the innovation process. In this first 
role, energy technology innovation appeared in the works of Hicks [1932] as “induced 
innovation,” which Hicks claimed occurs from changes in the prices of production factors. 
This approach is followed in studies by Popp [2001], Doms and Dunne [1995] and Pizer 
et al. [2002], who assess the impact of increases energy prices on innovation and technol-
ogy choices. Energy technology innovation steps are more often analyzed as a part of the 
innovation process that take different forms then, for instance, energy efficiency [Cagno, 
Ramirez-Portilla, Trianni, 2015] or, more generally, disruptive innovation [Govindarajan, 
Kopalle, 2006].

TABLE 1. McKinsey 10 “disruptive energy technologies”

McKinsey 10 “disruptive energy technologies”
Unconventional gas

Market impact visible in 2015
Electric vehicles
Advanced fuel efficiency standards,
LED lighting
Solar photovoltaics
Biofuels and electrofuels

Market impact visible in 2020
Clean coal
Digital power conversions
Compressor-less air-conditioning with electrochromic windows
Grid-scale energy storage

S o u r c e :  Own elaboration based on McKinsey, 2012.

In 2012 McKinsey [McKinsey, 2012] identified 10 “disruptive energy technologies” 
with great innovative potential. They were divided into technologies with market impact 
visible in either 2015 or 2020. The former included: unconventional gas, electric vehicles, 
advanced fuel efficiency standards, LED lighting and solar photovoltaics and we can now see 
that all of them impacted global markets. LED bulbs, solar panels for individual customers, 
further constraints on fuel efficiency and shale gas fever – have become a reality (though the 
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prospects of expensive electric vehicles remain unclear). In the second group are: biofuel 
and electrofuels, clean coal, digital power conversions, compressor-less air-conditioning 
with electrochromic windows and grid-scale storage. However, their market impact is too 
preliminary to justify assumed market influence.

One of the most visible innovation inputs in the energy sector is R&D activity, which 
costs less in this sector as compared to the industries. The reasons why include the large scale 
of innovation projects, a strong preference for incremental innovations and the continued 
dominance of existing technologies [Costa Campi, 2015]. Effects of R&D activities in the 
energy sector have had great intensity, both negative and positive. On one hand, R&D 
activities are connected with greater market failures (such as indivisibility and uncertainty) 
[Jamasb, Pollitt, 2008] relative to other sectors. On the other, they generate great positive 
externalities [Costa Campi, 2015]. The role of R&D activities in the energy sector is also 
discussed in the context of liberalization. Among others, such researchers as Jamasb and 
Pollitt [2008], Markard and Truffer [2006] have looked at how the liberalization process 
affects R&D activities in the energy sector.

Within energy technology innovation is the discrete subtopic of eco-innovations. 
This issue gained much attention as it focuses on links between energy and environment. 
Definitions of eco-innovations are always founded on technological aspects. More broadly, 
they also refer to how a company is managed, the type of products/services developed, or 
how they are marketed and distributed. Przychodzien [2015]. Among eco-innovations 
we can distinguish eco-innovative products and eco-innovative processes. Eco-innovative 
products result from market and customer expectations, while eco-innovative processes 
are response to changes in a regulatory framework [ibidem].

Eco-innovations in the energy sector seek to reduce negative industry impact on the 
ecosystem. Generally, these innovation efforts stem from greenhouse gas (GHG) mitigation 
efforts, increased energy-prices and energy resources scarcity. The International Energy 
Agency (IEA) puts energy innovation at the heart of meeting climate change mitigation 
goals. IEA [IEA, 2015] believes that global decarbonization is possible only through 
incremental, radical innovation in the energy industry.

TABLE 2. Examples of eco-innovations in the energy sector

Eco-innovations in the energy sector
Energy efficiency

Demand side measuresEnergy demand reduction (e.g. energy-saving bulbs) 
Re-using lost energy (e.g. cogeneration) 
Renewable/alternative energy sources

Supply side measures
Clean fossil fuels (e.g. clean coal) 

S o u r c e :  own elaboration based on Przychodzien, 2015.
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Eco-innovations can be divided into two groups. Demand-side measures reduce energy 
use and supply-side measures increase the quantity of energy supply. In this paper, an 
example of each type eco-innovations will be described.

A key eco-innovation on the demand-side is energy efficiency, which is gradually 
growing in importance due to supply constraints and volatile energy prices. Among the 
first works on energy efficiency and innovation were those of Lutzenhiser [1994] and 
Geels [2002]. Most of the literature devoted to innovation and energy efficiency tests the 
relationship between these two phenomena. For instance, Cagno, Ramirez-Portilla and 
Trianni [2015], using a multiple case study of 30 Northern Italy foundries, examined the 
relationship between innovation and energy efficiency3, finding that more innovative firms 
are more energy efficient. Costa-Campi, García-Quevedo and Segarra [2015], sampling 
Spanish manufacturing firms, (surprisingly) proved that energy efficiency innovations were 
not a direct effect of R&D activities. Using panel data from the Community Innovation 
Survey for the period 2008–2011, these scholars discovered that the decision to introduce 
energy efficiency innovations in Spain’s manufacturing industry was instead determined 
by company size and profile, investments in tangible assets such as machinery, export 
orientation and organizational innovations. McMichael and Shipworth [2013] investigated 
the role of social networks in energy efficiency in UK between 2007 and 2009, conducting 
a case study of three British communities, and finding that mobilization of social capital 
could promote energy efficiency innovation. In that study, some respondents introduced 
energy efficiency innovations more eagerly after talking to people they knew instead of 
relying on conventional campaign information. Similar research on energy efficiency deter-
minants conducted by Hrovatin, Dolsak and Zoric [2016] at the company level (using 848 
Slovenian manufacturing firms during the 2005–2001 period) applied probit and bivariate 
probit models on a panel data set to prove that Slovenian firms behavior pattern followed 
the Hicks approach [1932], i.e., high energy costs induced energy efficiency innovations.

One of the most important supply-side eco-innovation measures are renewable energy 
sources (RES) [Przychodzien, 2015]. Introducing RES into the primary energy balance 
became necessity for many countries. Irandoust [2016] tested the relation between tech-
nological innovation and renewables in four Nordic countries (Sweden, Finland, Denmark 
and Norway) during the period 1975–2012. He discovered unidirectional Granger cau-
sality running from technological innovation to renewable energy. But according to the 
literature, the source of innovation in the renewables’ sector is ambiguous. Rexhauser 
and Loschel [2015] claim that studies confirming the regulation-driven nature of inno-
vation in renewables are scarce. However, Johnstone, Hascic and Popp [2010] argue, that 
regulation, not prices, drive renewable innovations. This line of reasoning supports work 
by Huang et.al. [2012], who analyzed China’s energy policy through 2008, showing that 
national science and technology programs were the main source of innovations and R&D 
funding in the Chinese RES industry. Even though public funding in RES was meager (when 
compared to total domestic R&D), it crowded out private R&D investments in renewable 
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in China. Dalton and Gallachoir [2010] go further, claiming that government policies 
not only support innovation in the renewables industry but are a primary determinant of 
the RES industry’s creation. Using Irish and Danish energy policies, the authors conclude 
that without prudent government policy successful wind energy industry in Denmark 
would have never been established. The role of government policies in RES innovation 
has also been investigated on the company level. Noailly and Smeets [2015] analyzed 
5,471 European electricity sector firms during the 1978–2006 period. Using heteroge-
neous (in terms of size) companies, the authors tested differences between investments 
in renewables and fossil fuel technologies. Their analysis indicated that in the case of small 
companies, innovation in renewables can be supported in the long-run only by specific 
policies. On the contrary, Przychodzien [2015] finds, that introducing innovations in the 
German renewables industry required no technological, market or social support. How-
ever, German society is one of the most environmentally-conscious in the world, which 
may explain why no additional stimulus was needed in this respect. In the long-term 
more stringent climate policy goals will intensify supply side eco-innovations [ibidem].

Innovations in the Energy Industry in Poland
Measuring innovation relies on different indicators. In the 1950 s and 60 s outlays on 

education or R&D4 and the number of the research personnel were pivotal. In the 1970 s 
and 80 s attention shifted towards the number of patents, scientific publications, new 
products and processes (or even to trade volume in high-tech goods). In the late XXth 
century innovations were captured by surveys that permit innovation rankings later used 
for international comparison [Rószkiewicz, 2015].

No single measure fully captures innovations in the energy industry. There are several 
different measures showing innovation input, output and outcome. One energy-input 
metric is R&D outlays on energy related activities. Output measures include technologies 
that result from research and development, such as energy efficiency or RES. The metric 
depicting innovation outcomes in the energy industry includes energy intensity measures 
– often given in relation to GDP [Global Energy Assessment, 2012].

In this section, we will depict energy innovations in Poland in the broader perspec-
tive of eco-innovations and on the basis of R&D outlays in the energy industry in Poland 
(innovation input) and two of the aforementioned energy-related innovations: RES and 
energy efficiency (innovation output).

According to the Eco-innovation Scoreboard, Poland’s performance was weak in 2013, 
ranking second to last in the EU. The country scored in the Eco-innovation index 42, while 
EU-28 was on average more than twice as high (100). This negative trend had remained 
stable for Poland since the first report’s release in 2010, and Poland’s weak performance 
stemmed from poor overall resource- and energy-management. Energy-related issues 
included low energy- and carbon-efficiency were driven by heavy reliance on coal-fired 
electricity generation (Eco-innovation Observatory).
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A survey conducted in 2013 on eco-innovations in Poland showed that energy inno-
vations accounted for the majority of eco-innovations in Poland. There, eco-innovation 
suppliers primarily sold renewable energy technologies (biomass, bio-fuels, biogas and 
PVs), energy saving technologies in manufacturing and energy efficient construction 
capabilities. On the demand side, eco-innovation buyers in Poland sought such energy 
innovations as renewable energy technologies (PVs, solar collectors and heat pumps), 
energy saving technologies in manufacturing, energy technologies in construction and 
energy storage. There were private (53) and state-owned (2) companies, R&D units (34) 
and municipalities (10) [Miedzinski, 2013] responding to the study.

R&D expenditures in the energy industry serve as a proxy for innovation in this par-
ticular industry. OECD data includes in the energy budget R&D on production, storage, 
transport, distribution and rational use of energy (excluding prospecting and propulsion 
R&D) [OECD, 2015]. Poland, with its R&D energy budget accounting for 8% of the total 
R&D expenditures in the economy, ranked above the OECD (6%) and EU-28 (7%) average 
in 2014 [OECD, 2015]. This contrasts favorably with Poland’s relatively low R&D budgets 
overall (2014 – ca. 0.9% GDP, EU-28 average: 2%) [Foy, 2015].

TABLE 3.  Total R&D expenditures in Poland for energy-related activities between 
2009–2014 in million USD (2014 prices and PPP)

Total R&D in million USD (2014 prices and PPP) 
Time 2009 2010 2011 2012 2013 2014
Total budget 219.5 305.5 350.2 232.6 243.4 218.9
Other cross-cutting research 1.6 2.2 2.1 2.6 2.4 3.2
Hydrogen and fuel cells 6.3 4.3 13.8 13.0 13.2 5.7
All fossil fuels 43.5 74.2 96.6 56.4 102.4 68.3
Oil and gas 10.6 26.4 11.0 8.9 31.8 32.7
Coal 28.1 40.5 71.1 45.5 40.3 17.4
Nuclear 6.2 11.0 13.1 15.6 14.6 8.8
Energy efficiency 82.3 118.7 113.3 77.5 53.5 47.8
RES 52.8 53.5 63.0 35.8 27.1 47.1

Notes:
Data range stems from the OECD database availability.
Numbers do not add up to the total R&D budget as they omit a category pertaining to power storage.
S o u r c e :  own elaboration based on the OECD database.

Since Poland is a coal-abundant country most implemented, ongoing and planned 
R&D projects focus primarily on cleaner fossil fuels. Breaking fossil fuels category into 
subcategories yields surprising results. Hydrocarbons – not coal – attracted the most R&D 
attention in the respective period. In 2014 other beneficiaries of energy R&D in Poland 
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were energy efficiency and RES. Those three categories, namely fossil fuels, RES and 
energy efficiency, with different intensities between 2009 and 2014, contributed most 
to the overall energy R&D budget. This composition of the energy-R&D budget led the 
IEA in 2011 to call for greater diversification of the portfolio of R&D projects in Poland 
[IEA, 2011]. A similar R&D structure was also found across the world in 2008 [Global 
Energy Assessment, 2012], with the exception of nuclear energy, which in 2008 attracted 
the greatest volumes of R&D worldwide (and is still in the introductory stage in Poland). 
All energy-related R&D activities in Poland between 2009 and 2014 were financed from 
public spending. The main funding sources for energy R&D and demonstration projects 
included the national budget, EU funds, and the National Fund for Environmental Pro-
tection and Water Management [IEA, 2011].

TABLE 4.  Selected renewable production/use and energy intensity indicators for Poland 
in 2003–2013

Time
Share of renewables 

in electricity 
production (%) 

Share of renewables 
in TPES (%)

Total production of 
renewables (Mtoe)

Energy intensity 
(TPES/GDP) (toe / 

thousand 2005 USD) 
2003 1 5 4.15 0.32
2004 2 5 4.32 0.31
2005 2 5 4.55 0.30
2006 3 5 4.76 0.30
2007 3 5 4.85 0.28
2008 4 6 5.40 0.27
2009 6 7 6.03 0.25
2010 7 7 6.86 0.26
2011 8 8 7.45 0.25
2012 10 9 8.48 0.24
2013 10 9 8.51 0.23

Notes:
TPES – Total Primary Energy Supply
Mtoe – Million Tons of Oil Equivalent
Toe – Tons of Oil Equivalent
S o u r c e :  own elaboration based on the IEA database.

Energy-related innovations, like the energy R&D budget, present an optimistic land-
scape of Polish energy management. Renewables’ production and use, demonstrated on 
the basis of their absolute production and share in electricity production/total primary 
energy supply, prove that their role is gradually rising. Between 2003 and 2013 production 
of renewables in Poland and their share in total primary energy supply doubled. Even 
better performance was observed in the case of renewable-based electricity generation, 
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which increased tenfold during that period, driven by changes in regulations. A similar 
positive trend was observed in energy efficiency. As the OECD explained [OECD, 2014], 
energy efficiency is often measured by energy intensity and presented as the relationship 
of the total primary energy supply to the GDP. The lower the achieved energy-intensity 
result, the better performance the country exhibits. Again, Poland improved its energy 
intensity between 2003 and 2013, and changes were as intensive as with renewables. Worth 
mentioning is the fact, that with the economic transition of 1990 s, Poland had already 
exhausted the easiest ways of improving energy efficiency, such as reducing obsolete 
energy-intensive industries. Therefore, energy efficiency changes after the 1990 s, required 
greater engagement from industry and have been more difficult to achieve.

Conclusions

Theoretical analysis of innovation in the energy sector leads to the following con-
clusions. Firstly, energy is both the determinant and subject of the innovation process 
in the economy. Energy prices can induce innovative solutions and, at the same time, 
energy can be subjected to various forms of innovation. Additionally, many energy-re-
lated innovations follow the theoretical concept of “disruptive innovations”. Secondly, 
energy industry innovations in large part constitute eco-innovations. The reason for that 
is a close relationship between energy use and environmental protection. A primary goal 
of energy-related innovation is to develop solutions that reduce external costs associated 
with energy use. Thirdly, aforementioned solutions depending on their influence on 
the energy market, can be divided into two groups – measures affecting demand and 
the supply side of energy management. Fourthly, energy-related innovations (especially 
in energy efficiency) follow the idea of the fifth-generation innovation models, in which 
social mobilization plays role.

Empirical analysis of energy-related innovation suggests that for both types of meas-
ures, Poland performed well in the analyzed period. Between 2003 and 2013, the coun-
try increased renewable use and energy efficiency. Origins of those changes included, 
respectively, conducive regulatory and market conditions. Energy efficiency and RES were 
also among the top three recipients of public R&D between 2009 and 2014. The greatest 
R&D support for fossil fuels reflects energy security concerns. It is clear, that the search 
for cleaner coal and quest for a reduced reliance on hydrocarbon imports stipulate the 
composition of the energy-R&D budgets.

Theoretical and empirical study results (referring to RES) bring similar conclusions 
as the work of Huang et al. [2012]. First, in both of the analyzed countries, the source 
of RES innovation constituted public R&D spending. Second, countries performed well 
in RES deployment. One reason behind the convergence in those cases may be similar 
energy-resource endowment situations, which are driving energy policy priorities.
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This paper examined only selected energy-related innovations in Poland. A compre-
hensive theoretical analysis of the other innovations (e.g. energy demand reduction and 
re-using lost energy) would be an interesting next research step. A valuable empirical 
contribution may also be to test the conclusions of Huang et al. [2012] for Poland in an 
expanded statistical analysis.

Notes

1 Author’s e-mail address: hlukas@sgh.waw.pl.
2 OECD and Eurostat recognize that might it not be apparent whether an innovation is disruptive 

until it has been introduced. That generates problems of data collection and, in turn, the phenomenon 
identification.

3 Firms’ innovativeness is measured by internal R&D and Open Innovation practices. Whereas energy 
efficiency is measured by energy consumption, the level of adoption of energy-efficient technologies and 
barriers to energy efficiency. The results show that those foundries combining internal R&D with inbound 
innovation practices can expect a higher level of energy efficiency, a higher level of adoption of available 
technologies, and a lower perception of barriers to efficiency improvements [Cagno, Ramirez-Portilla and 
Trianni, 2015].

4 Sometimes R&D is given as the relation of R&D to GDP.
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