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ABSTRACT

Doctoral Thesis of Ilja Arefjevs “Bancassurance Efficiency Assessment of Pension

Fund Management Companies” examines operational efficiency of pension fund management

companies acting in alliances with banks (i.e. Bancassurance) in Baltics.

The goal of the Thesis is to assess operational efficiency of Bancassurance of small

and medium specialised pension fund management companies from the perspective of

capability these pension fund management companies to achieve competitive efficiency

compared to big diversified and non-diversified companies and develop improvement

proposals.

The first chapter focuses on the theoretical study and review of Bancassurance

development, efficiency measurement methodologies as well as provides related literature

review, recent scientific findings and identifies a research gap.

The second chapter focuses on evaluation and comparisons of efficiency terms as well

as corresponding assessment methodologies. The chapter examines in details theoretical

aspects of efficiency terms, alternative efficiency assessment methodologies and distinctions

of those.

The third chapter covers the empirical part of the research. It provides empirical

research results on the pension fund management marketplace in Baltics, expert assessments

and extensive discussion of implemented efficiency assessment models and obtained results,

including efficiency improvement recommendations for pension fund management companies

operating under Bancassurance.

Keywords: bancassurance, alliances, pension fund management, efficiency, data

envelopment analysis, stochastic frontier analysis.
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ANOTĀCIJA

Iļjas Arefjeva promocijas darbs “Aliansē ar bankām ietilpstošo pensiju līdzekļu

pārvaldītāju darbības efektivitātes novērtējums” ir veltīts aliansē ar bankām ietilpstošo pensiju

līdzekļu pārvaldīšanas sabiedrību darbības efektivitātes novērtējumam Baltijas valstīs.

Promocijas darba mērķis ir novērtēt aliansē ar bankām ietilpstošo mazo un vidējo

specializēto pensiju līdzekļu pārvaldīšanas sabiedrību darbības efektivitāti raugoties no to

spējas sasniegt konkurētspējīgu efektivitāti salīdzinājumā ar lielākām un diversificētākām

sabiedrībām, kā arī ir izstrādāt efektivitātes uzlabošanas iespējas.

Pirmā nodaļa ir veltīta bankas un cita finanšu uzņēmuma alianses teorētiskajai izpētei,

efektivitātes novērtēšanas metodoloģijas padziļinātai izpētei, kā arī ietver saistītās zinātniskās

literatūras apskatu, aktuālās zinātniskās tendences un parāda iepriekšējos pētījumos atrastās

nepilnības.

Otrā nodaļa ir veltīta efektivitātes jēdzieniem un ar to saistītajām novērtēšanas

metodēm. Nodaļā ir detalizēti izpētīti efektivitātes jēdzienu teorētiskais pamatojums,

alternatīvās efektivitātes novērtēšanas metodes, kā arī izpētītas to galvenās atšķirības.

Trešā nodaļa ir veltīta empīriskajam pētījumam. Tajā ir izpētīta pensiju līdzekļu

pārvaldīšanas joma Baltijas valstīs, apstrādāti ekspertu interviju rezultāti, detalizēti iztirzāti

promocijas darbā izmantotie efektivitātes novērtēšanas modeļi un ar to palīdzību gūtie

rezultāti, kā arī sniegtas aliansē ar bankām ietilpstošo pensiju līdzekļu pārvaldīšanas

sabiedrību darbības efektivitātes palielināšanas rekomendācijas.

Atslēgas vārdi: bankas un pensiju līdzekļu pārvaldītāja alianse, pensiju līdzekļu

pārvaldīšana, efektivitāte, datu konvertācijas analīze, stohastiskā robežanalīze.
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INTRODUCTION

Research context and topicality

The rapid development of the financial sector posed challenges to scientists, regulators

and traditional market players. Even though alliances among various financial companies

have been extensively studied and can be grounded on fundamental theories (eg.,

Bancassurance models), disruptive innovations in the shape of emerging financial technology

companies clearly brought a new perspective extending conventional financial alliances into

modern financial eco-systems. The Thesis is aimed at assessing efficiency of conventional

financial alliances such as Bancassurance whilst applying contemporary frontier based

methods and further elaborations, which can be also employed in efficiency research of

modern financial eco-systems or financial technology companies as components of those.

Different researchers suggested various definitions for a concept referred in the

scientific and business literature to as Bancassurance. For instance, Pinter (2013) defined

Bancassurance as the means for connecting those kinds of financial services, which could

cautiously fulfil financial and insurance needs. Furthermore, the researcher elaborated on

financial services as such, which consist of several components. Finally, additional and

essential elements are stressed out as well – savings, financing and insurance. The researcher

Davis (2007) stated that the Bancassurance is merely the sale of retail insurance products to a

commercial bank’s client base – has evolved in different models since its origins in the

European Union in the mid-1980s. According to him, the classic European model is an

integrated one with common ownership or some form of exclusive commitment between the

insurance provider and bank distributor. In the United States, the model involves virtually

total separation between bank distributor and insurance provider, while in emerging markets

like Asia-Pacific, where foreign insurers compete for shelf space on domestic bank

distribution platforms, yet a third structure is evolving.

Clipici and Bolovan (2012) advocated the view that the term Bancassurance was used

for the first time in France and stands for a simple distribution of insurance products by bank

branches. At present times Bancassurance constitutes the dominant model in a number of

European and other countries. In particular, it is associated with the idea that one-stop

shopping may be a crucial point in the selling proposition of modern insurance companies

(Preckova, 2016).
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Provided such a spectacular development of the model as such, researchers Clipici and

Bolovan (2012) conclude that Bancassurance definitions have also become increasingly

general, as in the following examples:

Bancassurance is the process of using a bank’s customer relationships to sell life and

nonlife insurance products and it is emerging as a natural pathway for the effective

development of insurance. (Gonulal et al., 2012);

Bancassurance is basically the provision of and selling of banking and insurance

products by the same organisation under the same roof (Elkington, 1993);

Bancassurance can be described as a strategy adopted by banks or insurance

companies aiming to operate the financial market in a more or less integrated

manner. (Swiss RE, 1992);

Bancassurance assume a wide range of detailed arrangements between banks and

insurance companies, but in all cases it includes the provision of insurance and

banking products or services from the same sources or to the same customer base

(Center for Insurance & Financial planning, 2012);

Bancassurance is a system in which a bank has a corporate agency agreement with

one insurance company to sell its product (life and general insurance) and by

selling insurance products bank earns a revenue stream apart from interest. (Shah,

Salim, 2011).

Borko et al. (2011) define Bancassurance as a package of financial services that

include banking and insurance services offered at the same time and in the same place, that

is, Bancassurance represents a strategy by which banks and insurers work together, in more

or less integrated manner, in their approach to financial markets, including the distribution

of insurance products by banks. Therefore, the area of finance, most often represented by

banks, contributes a strong customer base to the Bancassurance model. The insurance field

offers also somewhat more than merely management of insurance risks. It needs to have a

full cycle product development, expertise and knowledge in order to ensure appropriate

customer value proposition for the Bancassurance. In some countries pension savings are

traditionally accumulated with life insurance companies while in other countries specialized

pension fund management companies are preferred as the most appropriate asset

management vehicle. In particular, pension fund management companies ensure investment

management operations as well as support functions like back-office, sales, legal and

compliance (might be subject to outsourcing in some cases). A bank in its turn runs a

distribution network and serves a base of customers, provides advice on site and online as



3

well as offers numerous synergies via optimisation of different costs (i.e. administration,

marketing, IT development etc.).

The Bancassurance ensures more efficient use of resources of both pension fund

management companies and banks, which is expected to produce extra:

1. Revenue efficiency via access to a broader distribution network and a customer

base.

2. Cost efficiency via lower cost for acquisition of new customers as well as other

cost sharing opportunities.

3. Capital efficiency, which is a positive result of bigger revenues, smaller costs as

well as decreasing need to make big capital expenditures.

Luttenberger (Luttenberger, 2000, pp. 15) argues that the pension fund product is

really insurance. Pension funds operate like savings accounts or quasi precare bank accounts.

The Author agrees with the argument because there are countries, where pension savings are

accumulated by using life insurance companies whilst in other countries pension savings

typically stay with pension fund companies. Despite some differences particularly in legal

structures of such financial entities, the main goal of pension fund savings is the same –

provide customers with sufficient funds upon their retirement.

Provided all the definitions stated above, the Author suggests that Bancassurance

should be generally defined as an alliance of a bank and an insurance, fund management or

other financial services company with certain type of either vertical, horizontal or mixed

integration with a purpose of provision and selling of different financial products, including,

but not limited to savings, financing and pure insurance, to customers, which is facilitated by

exploiting banks’ customer relationships as well as economies of scale and scope.

Within the scope of the Thesis, Bancassurance in the field of pension fund

management is defined as a

Alliance between a bank and pension fund management company assuming either

vertical or other type of integration with a purpose of selling of pension fund products

and providing related services to customers by exploiting banks’ resources and

customer relationships.

Bancassurance can be considered to be one of the financial sector convergence

examples. The convergence in the financial sector is believed to be caused by the business

diversification trend. General diversification topic has been widely studied. The pivotal

question of interest is whether diversified firms outperform specialized counterparts. Even

though it is more often the case than not, findings of related researches do not always confirm
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this hypothesis. Business diversification effects on performance were extensively studied by

Rummelt (1974). Furthermore, many researchers studied Bancassurance from the unit

integration point of view (Hoschka (1994), Dyer and Singh (1998), Voutilainen (2005),

Staikouras (2006), Chen et al., (2009), Amici et al., (2013)). Other Bancassurance researchers

concluded that, typically, higher degree of integration contributed to stronger positive effect

of the Bancassurance.

Aging population trend is very important in the context of Bancassurance in the

pension fund management. Since Bancassurance assumes exploitation of banking network of

branches and sales personnel to serve customers, the Bancassurance in the pension fund

management contributes to availability of the service to wider customer groups and enables

value proposition integrated with other banking services such as internet banking or mobile

banking. Kiptis and Wanyoike (2016) state, that Bancassurance can profit from the tendency

of governments to privatize health care and pension liabilities. Bancassurance also brings

competition to the marketplace, which is supposed to benefit customers. The last but not the

least is that banks have bigger networks of branches compared to pension fund and insurance

companies, which increases accessibility of the service.

Capability of small and medium specialised pension fund management companies

operating under the Bancassurance to achieve competitive efficiency is substantial for a

sustainable development of pension saving Bancassurance. Small and medium companies

bring competition and agility to the marketplace, which are likely to be of benefit to

customers. However, the finance industry is very often considered to be the one where scale

and scope of operations matter a lot. Therefore, methodology of the Thesis is designed to find

both qualitative and quantitative evidence for capability of small and medium specialised

pension fund management companies to achieve competitive efficiency.

The basis for this Thesis is a combination of:

1. Bancassurance as an alternative to a traditional distribution and customer service

model in particular in the field of pension fund management.

2. Aging population, including Baltic countries, which increases importance of

pension savings.

3. Capability of small and medium specialised pension fund management companies

operating under the Bancassurance to achieve competitive efficiency compared to

big and more diversified pension fund management companies.

Questions of the research were included in the expert interviews. Mainly interview

findings were processed in accordance with chosen elements of the Analytic Hierarchy

process (AHP). Regression analysis was applied in order to examine relationship between
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variables describing size and scope of operations and variables describing efficiency.

Efficiency scores were obtained by employing various efficiency assessment models

established based on theoretical and empirical findings as well as results of expert interviews.

Two alternative efficiency assessment methods were used in the Thesis – Data Envelopment

Analysis (DEA) and Stochastic frontier analysis (SFA). Charnes, Cooper and Rhodes (1978)

introduced DEA, which has been applied to a wide range of sectors comprising health care,

education and banking. Aigner et al. (1977), Battese and Corra (1977), Meeusen and Van den

Broek (1977) independently proposed to estimate a stochastic production frontier, which later

became known as SFA. DEA CRS and VRS efficiency estimates are obtained by using

dedicated software DEAP Version 2.1 written by Tim Coelli. SFA efficiency figures were

obtained by using dedicated software Frontier Version 4.1 written by Tim Coelli. Top

efficiency scores belonging to pension fund management companies from the small and

medium specialised cluster identified by using a cluster analysis were thoroughly examined

under all scenarios considered in the Thesis. After main stages of the empirical research,

combined results were discussed and presented.

Bancassurance efficiency in the field of pension fund management in Baltics is

defined as operational efficiency of pension fund management companies, which is assessed

in accordance with the models and underlying assumptions stated in the Methodology section

of the Thesis.

Object of the research is Bancassurance of the pension fund management companies.

Subject of the research is efficiency of pension fund management companies in the

Baltic countries operating under the Bancassurance its improvement opportunities.

Question of the research is are small and medium specialised pension fund

management companies operating under the Bancassurance in Baltics are capable of

achieving competitive efficiency compared to both big and diversified pension fund

management companies?

The hypothesis of the research

The research hypothesis is stated as follows: small and medium specialised pension

fund management companies operating under the Bancassurance in Baltics are capable of

achieving competitive efficiency compared to both big and diversified pension fund

management companies.
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The theses presented for defence

The theses presented for defence are as follows:

1. Small and medium specialised pension fund management companies involved in

pension fund management Bancassurance in Baltics are capable of achieving

competitive efficiency compared to big pension fund management companies

despite differences in size of operations.

2. Small and medium specialised companies involved in pension fund management

Bancassurance in Baltics are capable of achieving competitive efficiency

compared to more diversified pension fund management companies.

3. Integration of the pension fund management companies with banks under the

Bancassurance is supposed to contribute the most to achieving competitive

efficiency of small and medium specialised companies in the field of pension fund

management in Baltics in case companies of the same financial group are

integrated.

Research goal and tasks

The research goal is to assess operational efficiency of Bancassurance of small and

medium specialised pension fund management companies in Baltics from the perspective of

their capability to achieve competitive efficiency compared to big and

diversified companies and develop improvement proposals.

The research tasks are defined as follows:

1. Examine the origin of Bancassurance and its development.

2. Examine the main trends and profitability of banking in Baltic countries in the

period 2008-2015.

3. Examine application of the analytic hierarchy process (AHP) and its elements as

well as other researchers’ experience of AHP application in processing expert

interview results.

4. Obtain expert opinions on efficiency drivers and other important factors of

Bancassurance in the Baltic countries, which are subject to research.
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5. Examine the stochastic frontier analysis (SFA) and data envelopment analysis

(DEA) as efficiency analysis methodology and its applicability for banking,

insurance and pension funds industry.

6. Assess the efficiency of Bancassurance from the perspective of capability of

companies with different volume and scope of operations to achieve competitive

efficiency by using SFA and DEA.

7. Develop efficiency improvement proposals for pension fund management

Bancassurance from the perspective of capability of companies with different

volume and scope of operations to achieve competitive efficiency.

Research design, concept model and methods

The research can be seen as consisting of five main stages as well as Author’s

publications and review of previous research. The schematic research design is presented in

the Figure I.1.
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Figure I.1. Research design

Source: prepared by the author

The 1st stage of the research is devoted to establishing theoretical foundations by

conducting a literature review – studying the Bancassurance as the business model, studying

the analytic hierarchy approach is a structured decision making technique as well as studying

parametric and non-parametric efficiency assessment methodologies like stochastic frontier

analysis and data envelopment analysis.

The 2nd stage of the research is the beginning of the empirical part of the research,

which starts with a description of a banking environment globally, in Europe and Baltics as

well as pension fund management marketplace in the Baltic countries. The Baltic marketplace

is mainly occupied by such Nordic financial groups like Swedbank, SEB, Nordea, DNB and to

some extent Danske Bank. Since Baltic countries in the given research are defined as Estonia,

Latvia and Lithuania, certain local market players are also present in one of these countries.
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Therefore, all twenty pension fund management companies operating in the Baltic market are

included in the research.

The 3rd stage of the research proceeds with conducting interviews with experts, who

are chairpersons of the management boards of the pension fund management companies. The

interview results are processed by chosen elements of AHP as well as presented in a

descriptive way when the chosen elements of AHP were not applied.

Expert interviews were conducted with fifteen chairpersons of the management board

of twenty pension fund management companies subject to research. Out of fifteen experts,

eight experts were responsible for operations purely in Latvia, three experts for operations

purely in Lithuania, two experts purely responsible for operations in Estonia, an expert

responsible for both Estonian and Latvian operations as well as an expert responsible for

Estonian and Lithuanian operations. Thus in each single market at least 50% of pension fund

management companies were represented in the expert interviews.

The 4th stage is based on quantitative assessment of corporate data of pension fund

management companies obtained from annual reports. Assessment models are developed by

taking into account AHP process findings as well as descriptive findings of the expert

interviews. In particular, there are three assessment models used in the research – Cost and

profit model, Capital efficiency model, Cost and Capital efficiency models whereas each of

the models has three sub-models – SFA and DEA CRS and VRS. The regression analysis is

applied in order to examine relationship between variables describing size and product

portfolio diversification and variables describing efficiency. Furthermore, pension fund

management companies are classified by employing the cluster analysis in accordance with

the following criteria:

Volume of assets under management (economy of scale criterion);

Share of non-pension fund management income (product portfolio diversification

criterion).

Findings of the cluster analysis enable to derive conclusion about capability of

companies with different size of operations and product portfolio to achieve competitive

efficiency and develop efficiency improvement opportunities. Consistency checks of the

efficiency scored produced by different models are performed by using a regression analysis.

Finally, the 5th stage of the research is devoted to the result discussion and

development of recommendations in the research topic.

The five stage research is designed in order to implement the concept model of the

research. The concept model of the research is provided under the Figure I.2. It presents a

logical flow of theoretical and empirical developments of the research as well as
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demonstrates interrelations between its parts. In particular, it starts with the corporate or

business diversification problem, which leads to both – convergence in the financial sector

in particular and to development of efficiency measurement methodologies in order to

respond to growing business needs for more sophisticated efficiency measurements.

Ultimately, the concept model leads us to the development of appropriate efficiency models

for the pension fund management efficiency assessment in Baltics and enables to arrive to

conclusions and recommendations.

Figure I.2. Research concept model

Source: prepared by the author

Following methods were used in the research:

1. Qualitative methods used both in the theoretical and empirical parts of the Thesis:

monographic method, literature review, in-depth expert interviews, document

analysis, data evaluation.

2. Quantitative methods, used in the empirical part of the Thesis: econometric

techniques, including regression and correlation analysis, economic modelling

techniques, including SFA and DEA, descriptive statistics methods, elements of

AHP, cluster analysis, survey method, corporate financial data collection.

Assumptions and limitations
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Following assumptions and limitations were set by the Author for the purpose of the

Thesis research:

1. Bancassurance efficiency is measured from the perspective of pension fund

management companies. No positive or negative Bancassurance effects on

operations of involved banks are studied. No interaction with life insurance

companies providing pension insurance services is considered.

2. Bancassurance efficiency is studied from the operational efficiency perspective

based on the accounting method implemented in accordance with the financial

models and underlying assumptions. No strategic or other benefits of

Bancassurance are studied.

3. Only pension fund management companies involved in continuous pension fund

management operations are studied. Companies, which ceased to provide pension

fund management services, are excluded from the research starting from the year

when such a change took place.

4. Pension fund management companies in Baltics comply with national regulations,

in particular, but not limited to transfer pricing and competition.

5. The competitive efficiency analysis is focused on the top quartile and further

extended to the second quartile of the most efficient pension fund management

companies operating under the Bancassurance.

6. Pension fund management companies belonging to other than top efficiency

quartile and the second efficiency quartile are not subject to dedicated assessment

and are covered by the general regression analysis performed for all companies

subject to research.

7. The classification of pension fund management companies into small and medium

as well as big is performed by using a cluster analysis. Thus, it is customised to the

Baltic marketplace and its players and prevents a problem of a general

categorisation by the rules of the European Union, which are most likely to result

in classifying all companies as small and/or medium.

8. Expert interviews are designed with a purpose to balance findings of the research,

which should support theoretical and practical significance of the research, with

minimising risk of requesting from experts information, which might constitute

commercial secrets, might be considered to be confidential, might provide unfair

advantages for some market players or may be otherwise sensitive.
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9. Macroindicators like gross domestic product, average wages as well as inflation

are considered to have an equal impact on companies subject to research and thus

are not studied separately.

Research period

General research period is from 2008 till 2016 while efficiency assessment models are

implemented based on financial data from 2009 till 2015. The most expert interviews are

conducted in December, 2015 and final ones in January and February, 2016. The research

period is chosen to exclude pre-crisis years in the pension fund management marketplace of

the Baltic countries. Even though first pension funds were established in early years of 2000,

the pension fund management marketplace evolved only in recent years in the Baltic

countries. In particular in Latvia the State Treasury was involved in the management of the

state funded pension assets till the end of 2007 with a market share gradually declining to less

than 10%. This is quite logical because Latvia had the smallest pension 2nd pillar fund market

and it could not be considered to be fully competitive.

The market size in Latvia increased 15 times from 181 million euro in 2006 till 2 766

million euro in 2016 (State Social Insurance Agency of Latvia). The increase in the

Lithuanian aggregated pension 2nd pillar fund assets was nine times from 262 million euro to

2 455 million euro in the same period (Bank of Lithuania). Estonia experiences the smallest

relative increase of assets from 474 to 3 093 million euro (Financial Inspection of Estonia),

which is 6.5 times, in the period 2006-2016. Till the end of 2007 pension 2nd pillar fund

market place in Baltics was divergent while it converged substantially starting from the end of

2008.

In contrast to the pre-crisis period, in later years the focus was shifted from growth

and development to current efficiency and demonstrating sustainable development. Therefore,

the starting year of the empirical research of the Bancassurance efficiency of the pension fund

management companies is 2009, when measuring efficiency of operations became relevant

and consistent because of the following considerations:

1. Starting from the end of 2008, pension fund marketplaces in Estonia, Latvia and

Lithuania experienced a rapid convergence in terms of volume of pension fund

assets while they were substantially divergent in prior years. For example,

Estonian market in 2006 and 2007 was at least twice as big as the Latvian one

while still quite small in absolute terms (i.e. 475-702 million euro).
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2. Starting from the end of 2008, the combined volume of assets in the pension fund

marketplaces in Estonia, Latvia and Lithuania increased to 2 039 million euro from

918 million euro, which made possible to implement economies of scale more

efficiently.

3. In Latvia 2008 was the first year of a normal competition when the State Treasury

quitted pension 2nd pillar fund management.

Research logical structure

The Thesis is structured into balanced parts covering theory and empirical research.

The theory covers origination and development of Bancassurance, which is followed by

performance assessment methodology review and examination of DEA and SFA as the most

appropriate efficiency assessment methods for the Thesis.

The empirical research starts with the description of developments in the banking and

asset management, which is followed by developments in the banking in Baltic countries.

Pension systems of the Baltics as well as pension fund management companies covered by the

research are analysed, followed by the assessment of findings of expert interviews. Based on

theoretical and empirical findings including results of expert interviews, three efficiency

assessment models are established and efficiency scores for pension fund management

companies covered by the research are calculated. Efficiency scores enable further stages of

the empirical research – a regression analysis as described in the methodology part.

The cluster analysis is applied to group pension fund management companies in terms

of their size and scope – small and medium versus big and specialised versus non-specialised

pension fund management companies. Results of the cluster analysis from the efficiency score

perspective are discussed in the next section. Consistency checks of the efficiency scored

produced by different models are performed by using a regression analysis. At the end of the

Thesis conclusions and recommendations are presented.

Scientific novelty

The Thesis represents scientific novelty in the following areas:

1. Bancassurance efficiency assessment framework for pension fund management

companies was defined, which includes revenue, cost and equity capital efficiency.

Efficiency scores are measured by using frontiers based financial models, which

simultaneously take into account three efficiency components.
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2. The financial models of the Bancassurance efficiency assessment take into account

both actual accounting costs and economic cost of capital (i.e. implicit costs,

which do not appear on the profit and loss account) thus allowing to measure a

combined effect of profitability and return to shareholders. Models, taking into

account actual accounting costs and economic costs of capital, are typically used

by practitioners, but particularly were not found in the previous efficiency research

in the banking and insurance area.

3. Classification of pension fund management companies according to size and scope

of their business is performed by using a cluster analysis. Thus, the classification

of companies into small and medium as well as big is customised to the specific

marketplace and its players and prevents a problem of a general categorisation by

the rules of the European Union, which are most likely to result in classifying all

companies as small and/or medium.

4. The research is conducted in the marketplace, where Bancassurance is the

dominant business model and mainly assumes the closest possible integration of

entities involved (i.e. via ownership).

Theoretical significance of the research

The main theoretical importance of the present Thesis is derived from its research

design and concept model. In particular, the five stages of the research are designed to

implement a concept model for the efficiency assessment of companies acting as alliances.

The final outcome of the efficiency assessment model is development of efficiency

improvement proposals for each cluster of companies based on result discussion and

recommendations derived from findings of each stage of the concept model. Furthermore, the

theoretical significance can be extended to assessment of efficiency of alliances and

ultimately of eco-systems. Assessment of efficiency of financial eco-systems can constitute

scientific interest from the point of view of rapid development of financial technology

companies.

Additionally, it is important to mention that one of the efficiency assessment models

contributed to the theoretical significance of the Thesis by including an effect of economic

cost of capital, which is not reflected in the accounting data. The economic cost of capital is

very often accounted for in the managerial accounting of companies because it represents

opportunity costs for shareholders of a specific business. Thus it adds value to the theoretical

significance of the research.
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Practical significance of the research

Practical significance of the research is mainly based on potential application of

research results in formulation of business strategies of pension fund management companies,

regulatory improvement of pension fund management marketplace as well as further

development of the research methodology for the efficiency assessment of financial alliances

and eco-systems. In particular, the interested audience for the practical significance is:

1. Top and middle management of current as well as newcomer pension fund

management companies, who might use research findings in formulating business

strategies in the Baltic marketplace.

2. Public sector institutions, including, but not limited to, financial sector regulators

and competition authorities, in order to supervise and promote competition in the

pension fund management marketplace in the Baltic countries.

3. Researchers, who might use the present Thesis as a foundation for their research in

the field of Bancassurance of pension fund management as well as further develop

the concept model for the efficiency assessment of alliances and eco-systems.

The approbation of the most relevant results

The most significant results of the research have been presented and reviewed in

scientific discussions, 18 scientific conferences in Latvia as well as abroad:

1. “Application of parametric and non-parametric methods in assessment of

innovation efficiency”, 75th Conference of the University of Latvia, Riga,

February 9, 2017.

2. “Efficiency assessment concept model for competing companies”,

57th International Scientific Conference of the Riga Technical University, Riga,

September 30, 2016.

3. “Comparison of Efficiency Assessment Obtained by Data Envelopment Analysis

and Stochastic Frontier Analysis”, 21st international scientific conference

Economics and Management 2016 organised by Faculty of Business and

Management, Brno University of Technology, Brno, Czech Republic, May 19,

2016, Brno, Czech Republic.

4. “Comparison of operational environment of pension fund management companies

in Baltic countries”, 74th Conference of the University of Latvia, January 28, 2016,

Riga (summary available at University of Latvia Repository).
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5. “Importance of the Corporate Brand in Universal Banks in Baltic countries”,

73rd Conference of the University of Latvia, January 29, 2015, Riga.

6. “Operational Efficiency Assessment of Pension Fund Management Companies”,

3rd International Scientific Conference of the Wroclaw School of Banking

„Efficiency, sustainable business and sustainable economic development” April,

24, 2015, Wroclaw, Poland.

7. “Return on Shareholders’ Equity of Baltic Pension Fund Management

Companies”, 56th International Scientific Conference of the Riga Technical

University, October 15, 2015, Riga.

8. “Operational Efficiency of Baltic Pension Fund Management Companies”,

4th International Scientific Conference organised by AUDAX „Multinational

Enterprises and Sustainable Development: MNEs, Sustainability and Climate

Change”, December, 13-15, 2015, Lisbon, Portugal.

9. “Efficiency Assessment of Investment Management and Private Pension Fund

Companies” 72nd Conference of the University of Latvia, February 6, 2014, Riga.

10. “Multi-stage approach to efficiency assessment of financial companies”,

72nd Conference of the University of Latvia, February 5, 2014, Riga.

11. “Web Based Resources as Financial Literacy Improvement Tool”, International

Scientific Conferenced organised by the Faculty of Economics and Management

of the University of Latvia „New Challenges of Economic and Business

Development – 2014”, May 9, 2014, Riga, co-author – Ksenija Ijevļeva.

12. “Analysis of the Aggregate Financial Behaviour of Customers Using the

Transtheoretical Model of Change” International Scientific Conference organised

by the Kaunas Technical University „Economics and Management” April 24,

2014, Riga, co-author – Ksenija Ijevļeva.

13. “Bancassurance in Latvia”, 71st Conference of the University of Latvia,

February 15, 2013, Riga;

14. “Determinants of Sovereign Credit Ratings – Example of Latvia” International

Scientific Conferenced organised by the Faculty of Economics and Management

of the University of Latvia “New Challenges of Economic and Business

Development – 2013”, May 11, 2013, Riga, co-author – Ģirts Brasliņš.

15. “Euro zone influence on Sovereign borrowing costs – example of Latvia”

International Scientific Conference organised by “World Academy of Science,

Engineering and Technology” “ICBEFSM 2013: International Conference on
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Business, Economics and Financial Sciences and Management”, Paris, France,

June 27, 2013, co-authors – Ģirts Brasliņš, Santa Babauska, Viktorija Borisova.

16. “Basel III: countercyclical capital buffer proposal – the case of Latvia”

54th International Scientific Conference of the Riga Technical University, October

15, 2013, Riga, co-author – Ģirts Brasliņš.

17. “The Market Potential Assessment Model for Private Pension Savings”,

International Scientific Conference organised by the Vilnius Gediminas Technical

University “Contemporary Issues in Business, Management and Education"

Contemporary Issues in Business, Management and Education '2013”,

November 14, 2013, Vilnius, Lithuania, co-author – Marija Lindemane.

18. “Basel III: countercyclical capital buffer proposal – the case of Baltics”,

International Scientific Conference organised by the Vilnius Gediminas Technical

University “Contemporary Issues in Business, Management and Education '2013”,

November 14, 2013, Vilnius, Lithuania, co-author – Ģirts Brasliņš.

Publications

Main results of the empirical research were published in 12 reviewed scientific

publications:

1. Efficiency Assessment of Baltic Pension Fund Management Companies. Joint

paper with B.Sloka, Journal of Business Management, 2016/11, ISSN 1691-5348,

pp.34-47, EBSCO.

2. Efficiency assessment concept model for competing companies 57th International

Riga Technical University Conference Proceedings “Scientific Conference on

Economics and Entrepreneurship (SCEE’2016)”, ISBN 978-9934-10-294-3, 2016,

pp. 12–13.

3. Comparison of Efficiency Assessments Obtained by Data Envelopment Analysis

and Stochastic Frontier Analysis, “Smart and Efficient Economy: Preparation for

the Future Innovative Economy (ICEM-2016)”, Proceedings of Selected Papers,

ISBN 978-80-214-5413-2, pp. 706–713.

4. Operational Efficiency Assessment of Pension Fund Management Companies, The

Wroclaw School of Banking Research Journal, ISSN 1643-7772 I eISSN 2392-1153,

2015, Vol. 15, No. 4, pp. 513–526.
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5. Basel III: Countercyclical Capital Buffer Proposal. The Case of Latvia. Joint paper

with Ģ.Brasliņš, Journal of Business Management”, 2013/7, ISSN 1691-5348,

pp. 5–15, available also in EBSCO.

6. Web-Based Resources as Financial Literacy Improvement Tool. Joint paper with

K.Ijevleva. Proceedings of the Conference “New Challenges of Economic and

Business Development – 2014”, pp. 15–25, available also in Thomson Reuters

Web of Science;

7. The Market Potential Assessment Model for Private Pension Savings, joint paper

with M.Lindemane, Procedia – Social and Behavioural Sciences, Volume 110,

24 January 2014, pp. 755–766, available also in Science Direct.

8. Basel III: Countercyclical Capital Buffer Proposal: The Case of Baltics.

Procedia – Social and Behavioural Sciences, Joint paper with Ģ.Brasliņš,

2014/110, ISSN: 1877-0428, pp. 986–996, available also in Science Direct.

9. Analysis of the aggregate financial behaviour of customers using the

transtheoretical model of change. 19th International Scientific Conference on

Economics and Management (ICEM-2014), Book Series: Procedia Social and

Behavioral Sciences. Vol. 156, 26 November 2014, pp. 435–438, Joint paper with

K.Ijevleva, available also in Thomson Reuters Web of Science; Science Direct.

10. Determinants of Sovereign Creditratings – Example of Latvia. Joint paper with

Ģ.Brasliņš. Web of Science, Proceedings of the Conference “New Challenges of

Economic and Business Development – 2013, pp. 15–25, available also in

Thomson Reuters Web of Science.

11. Sovereign Credit Ratings and Borrowing Costs: Example of Latvia. Joint paper

with Ģ.Brasliņš, S. Babauska, V. Borisova World Academy of Science,

Engineering and Technology Journal, 2013 June, Vol. 78, eISSN 2010–3778.

12. Defining the Market Potential by Assessing Growth and Saturation in the Private

Life and Pensions Industry. Joint paper with M.Lindemane, T.Volkova, Journal

Oeconomia Copernicana, 2013, Vol. 4, ISSN 2083-1277, pp. 19–44.

Besides, research methodology, findings and recommendations were partly

implemented in two pension fund management companies- Nordea Pensions Latvia IPAS and

Nordea Pensions Estonia AS.
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1. FINANCIAL SECTOR – BANCASSURANCE

DEVELOPMENT AND EFFICIENCY MEASUREMENT

1.1. Business diversification

Bancassurance can be considered to be one of the financial sector convergence

examples. The convergence in the financial sector is believed to be caused by the business

diversification trend. General diversification topic has been widely studied. The pivotal

question of interest is whether diversified firms outperform specialized counterparts.

Business diversification effects on performance were extensively studied by

Rummelt (1974). In his book “Strategy, Structure and Economic Indicators” Rummelt

proved, that related (that is integrated) but non-competing diversifiers are capable of

achieving better performance than non-related (that is non-integrated) diversifiers. Carter

(1977) and Grant and Jammine (1988) also found value creation in diversification. Later on,

Berger and Ofek (1995) and Lang and Stulz (1994) made their contribution to the

discussion by bringing contradictive findings. Research by Lloyd and Jahera (1994)

revealed no significant effects on value creation of diversified versus specialized firms.

Hilman (2015) reviewed previous diversification studies and also concluded that findings

are often contradictory. One of reasons responsible for such a controversy is the existence

of alternative data and methodologies for diversification and efficiency management. Datta

et al. (1991) performed an analysis with key variables, which served as determinants of

efficient diversification strategies. Yuliani et al. (2013) conclude that there can be various

relationships between business diversification and performance, including at least linear and

non-linear ones. Reis et al. (2015) pointed to the trend, that rationale for diversification (via

mergers and acquisitions) can be found in the organisational learning perspective.

There are alternative ways of diversification. The interesting feature of the Datta et

al. (1991) integrated model is that it addresses the multidimensionality of diversification

strategies. The Datta et al. (1991) study incorporates the effect of varying cultures, the set

mode, the level of alliance integration and strategic fit. Summary information is provided

in the Table 1.1.
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Table 1.1

Summary of multidimensionality of diversfication strategies

Independent variables Moderator variables Dependent variables

Degree/extent of diversification
Industry variables

Organisational factors
PerformanceType/direction of diversification

Mode of diversification

Source: Datta et al., 1991

Verweire (1999) in his research argued that the above mentioned framework can be

applied for financial services diversification.

1.2. Bancassurance

As already briefly mentioned in the introduction, Borko et al. (2011) define

Bancassurance as a package of financial services that include banking and insurance services

offered at the same time and in the same place, that is, Bancassurance represents a strategy by

which banks and insurers work together, in more or less integrated manner, in their approach

to financial markets, including the distribution of insurance products by banks. The common

character of the macro and company level definition of Bancassurance involves different

financial providers in the financial and insurance sectors. The Author specifies the

Bancassurance model as covered by the research in the field of pension fund management in

the given Thesis by proposing the visualisation presented in the Figure 1.1.
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Figure 1.1. Bancassurance and its efficiency in the pension fund management

Source: prepared by the author

In particular, pension fund management companies ensure investment management

operations as well as support functions such as back-office, sales, legal and compliance

(might be subject to outsourcing in some cases). A bank in its turn runs a distribution network

and serves a base of customers, provides advice on site and online as well as offers numerous

synergies via optimisation of different costs (i.e. administration, marketing, IT development

etc.). The Bancassurance provides framework for more efficient use of resources of both

pension fund management companies and banks, which is expected to produce extra:

1. Revenue efficiency via access to a broader distribution network and a customer

base.

2. Cost efficiency via lower cost for acquisition of new customers as well as other

cost sharing opportunities.

3. Capital efficiency, which is a positive result of bigger revenues, smaller costs as

well as decreasing need to make big capital expenditures.

Luttenberger (Luttenberger, 2000, pp. 15) proposed to consider the pension fund

product to be really insurance. Pension funds operate like savings accounts or quasi precare

bank accounts. The establishment of long term care funds (LTC, i.e. building societies,

voluntary and mandatory pension funds) have caused a rapid improvement in the Hungarian

Bancassurance sector in the second half of the nineteenth by fund management groups

organised around the funds defined by the legislator as central institutions.

The new LTC funds have resulted in considerable qualitative and quantitative changes

of the pre-care market and its Bancassurance segment. The Figure 1.2 illustrates the position

of the different kinds of LTC funds in the financial and insurance sectors.

Bancassurance and its efficiency can also be studied from the unit integration angle.

Several researchers defined Bancassurance integration to the extent of ownership relatedness.

For instance, Hoschka (1994) pioneered this approach, which was later developed further by

Dyer and Singh (1998). Voutilainen (2005) and Staikouras (2006) also used it by defining a

degree of integration from the ownership perspective.

The approach can be found in recent research papers by Chen (Chen et al., 2009) and

Amici (Amici et al., 2013). A Bancassurance business model description is provided by

Jongeneel (2011), which is available in the Appendix 1.

However, in the light of the recent financial crisis, financial conglomerates were

heavily criticized for excessive risk taking practices and lack of sufficient internal barriers to

prevent conflict of interest. Even though Bancassurance was not in the focus of such critics,
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some researchers also addressed this problem. For example, Slijkerman (Slijkerman et al.,

2012) concluded that Bancassurance, defined as a strategic alliance between banks and

insurance companies, does not cause systemic risks to the banking system. Bancassurance

success factors and rationale are summarised by Jongeneel (2011) in the Appendix 2.

Figure 1.2. The position of the different kinds of long-term care funds

in the financial and insurance sectors

Source: Luttenberger, 2000

For example, rationale for Bancassurance is split into two categories – profitability

driven factors and risk diversification causing drivers. It has to be noted that typically research

on Bancassurance pays attention to profitability drivers while risk diversification is not

studied in such details. This can be seen as a natural outcome of a variety of options to

increase profitability, which can be further split into cost reduction initiatives as well as

revenue increasing actions. Cost reductions are mainly seen in economies of scope and

economies of scale, which will be further examined in the empirical research of the Thesis by

assessing efficiency of pension fund management Bancassurance in the Baltic countries.

There is a series of Bancassurance studies in relation to integration of units involved.

Those were summarised by Chiang et al. (2013), the summary is presented in the Table 1.2.
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Table 1.2

Summary information on Bancassurance studies

Organisations Key Factors References
Insurer Short product innovation cycle Benoist (2002)

Cooke (2008)
Alam (2003)

Lower administration cost per
insurance contract

Bergendahl (1995)
Benoist (2002)

Providing lower premium
insurance to bank distributions

Bergendahl (1995)

Bank Low subsidiary set-up cost Bergendahl (1995)
Service quality Benoist (2002)
Sales promotion Bergendahl (1995)

Strategies of Banks and
Insurers Consolidation

Marketing partnerships Benoist (2002)
Joint ventures Benoist (2002)

OECD (1992)
Sussfeld (2008)

Creation of integrated groups Benoist (2002)
Internal development Benoist (2002)

Cooke (2008)

Source: Chiang et al., 2013

They key factors for the insurers to some extent overlap with already stated ones by

Jongeneel (2011). In particular, lower administration cost per insurance contract is a typical

example of economies of scale while short product innovation cycle in combination with

providing lower premium insurance to bank distributions can constitute an instance of a

positive impact of economies of scope. Low subsidiary set-up cost for a bank also stipulated

economies of scope. Finally, types of partnerships are very much the same as already

described by Jongeneel (2011) in the Appendix 1. These are distribution agreement, strategic

alliance, joint venture and financial services group (i.e. common ownership).

1.3. Efficiency measurement

1.3.1. Methods

Continuous efficiency improvement posed challenges to the efficiency measurement

practices as these are expected to respond to more sophisticated demand for business
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reporting. Specific measurement methods are also in use in case of Bancassurance. However,

efficiency measurement problem also triggered a fair amount of scientific discussion.

Typically, accounting, market, economic value added or balance scorecard based

measurements are used for efficiency assessment purposes.

Accounting and market based performance indicators are prevailing in business

diversification research. Accounting efficiency measurements can be also used when

non-listed firms are included. However, its main drawback is backward looking as well as

some researchers mention that it can be subject to managerial manipulation.

Chang et al. (2011) pointed out, that management defines efficiency (or cost

efficiency) as a characteristic of organisational outputs (e.g., effectiveness, equity, quality)

and inputs (e.g., economy, cost), or the relationship between these outputs and inputs

(Meimand et al., 2002). In each case, efficiency involves a transformation ratio: “what has

been produced or the value of what has been produced per unit of what has been consumed, or

the value of what has been consumed in the process of production” (Hwang, Kao, 2006).

Efficiency measurements have appeared in various research fields, including

marketing (Wu, 2003; Keh et al., 2006), athletics (Garcia-Sanchez, 2007), technology

(Jerzmanowski, 2007), information systems (Gebauer, Schober, 2006; Philip, 2007), public

policy (Vine et al., 2003; Durlauf, 2005), banking efficiency (McCune, 2007; Yao et al.,

2007), Bancassurance and insurance.

As efficiency calculation methods have improved, researchers started to use tools that

apply a frontier analysis approach, such as SFA and DEA (Wang et al., 2016). As one of

non-parametric frontier approaches, DEA is recognized as an excellent and robust efficiency

analysis tool with a broad range of applications. DEA has been demonstrated to be effective

for benchmarking in many service industries involving complex input–output relationships

(Cooper et al. 2007; Zhu, 2003). Recent scientific publications worldwide confirm that DEA

is applied widely in different branches of scientific research (Liu et al, 2016). DEA has been

applied for simultaneous analysis of production and investment performance of Canadian life

and health insurance companies (Wu et al, 2007), for analysis of efficiency and productivity

in the Swiss insurance industry (Biener et al, 2016), on bank branch efficiency (Paradi et al,

2011), on efficiency evaluation of equity funds (Babalos et al, 2012), widely used for rankings

(Adler et al, 2002), for research evaluation (Meng et al, 2008), on requirements and

challenges for application of DEA (Hatami-Marbini et al, 2011).

DEA was also used as primary methodology to measure the relative efficiency of

business entities in a wide range of industries. For example, Lu et al. (2013) used DEA in CO2

emission efficiency measurements while Lo (2013) employed the same approach for
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measuring listing and trading performance at stock exchanges. Wang et al. (2016) studied

innovation efficiency in new energy enterprises in China using the DEA approach.

1.3.2. Insurance companies

Studies of the efficiency of insurance companies generally evaluate the performance

associated with specific insurance business activities. Many of these studies employ

traditional DEA. For example, De Pree and Jude (1995) use DEA to suggest a means for

insurance companies to monitor and control their legal services and costs. Cummins et al.

(1999) also use DEA but examine the relationships among mergers and acquisitions,

efficiency and economies of scale in the U.S. life insurance industry. Their results indicate

that acquired firms achieved greater efficiency gains during their 1988–1995 study period

than firms that had not been involved in any mergers or acquisitions. By applying DEA to

measure efficiency scores and examining whether life insurers in Taiwan recognised new

market structures after deregulation, Lin (2002) revealed that deregulation had no

discernible effect on overall efficiency, pure technical efficiency or scale efficiency.

Mahlberg and Url (2003) also analysed a panel of Austrian insurance companies from 1992

to 1999 to access the insurance industry’s response to the challenges of the single market;

however, their DEA-based efficiency measure seems likely to identify these companies as

inefficient compared with other companies, even if they offered favourable terms to

consumers. In their application of DEA, Tone and Sahoo (2005) examined the performance

of the life insurance Corporation of India and find significant differences in the cost

efficiency scores over the period 1994–2001. Brockett et al. (2005) used DEA in

combination with distribution-free rank-order statistics to study the relative efficiency of the

different organisational structures used by U.S. property and liability insurance companies.

Furthermore, some authors alter the DEA approach slightly and use various input and

output factors. Meimand et al. (2002) address the relative branch performance of the Accident

Compensation Corporation, a New Zealand insurance company. Yao et al. (2007) instead use

a panel data set of 22 insurance companies during the period 1999–2004 and evaluate their

efficiency with DEA inputs of labour and capital and outputs of premiums, benefits and claim

costs. Similarly, Jeng et al. (2007) examined the changes in the efficiency of U.S. life insurers

before and after demutualisation, in the 1980s and 1990s, respectively. Their DEA inputs

include labour, business services, equity cost, assets and underwriting, and investment

expenses, whereas the outputs are benefit payments and the return on assets.

In an effort to provide more managerial insights, recent studies have adopted a

modified DEA approach to efficiency evaluations. Hwang and Kao (2006) and Kao and
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Hwang (2008) took the series of relationships of two sub-processes within the overall process

into account. Their relational model offered reliable measures of efficiencies and can identify

the causes of inefficiency accurately. In addition to the inputs in the first stage (operating

expenses and insurance expenses) and the outputs of the system (underwriting profits and

investment profits), these authors include two intermediate products in the system that

represent outputs of the first stage and inputs to the second stage (i.e., direct written premiums

and reinsurance premiums). Wu et al. (2007) and Yang (2006) also employed a two-stage

DEA approach to assess production and investment efficiency simultaneously in the Canadian

life and health insurance industry. Their model can integrate production and investment

performance, which provides managers of insurance companies with an overall performance

evaluation and suggests ways to achieve efficiency systematically. The Author would like to

emphasize that research papers on general benefits of Bancassurance (i.e. positive impact on a

joint venture shareholders’ value, increased revenues, cost reductions, decreased risks etc.)

could have provided valuable and practical implications of managerial nature, which might

serve as relevant guidance for developing a business strategy. However, research, which

normally used either parametric (i.e. SFA) is non-parametric (i.e. DEA) efficiency

measurement techniques quite often did not provide any managerial considerations, but was

limited to conclusions about technical and economic efficiency frontiers and top and bottom

performers. Evidence from the insurance literature is not consistent. For example, Meador,

Ryan, and Schellhorn (2000) find support for the conglomeration hypothesis from the U.S.

life market for the period 1990-1995. Luhnen (2009) and Eling and Luhnen (2010) observe

that interacting indifferent lines of business is not always superior to focusing on core

business activities. According to Cummins, Weiss, Xie, and Zi (2010), strategic focus is

superior to conglomeration in the insurance industry. Berger, Cummins, Weiss, and Zi (2000)

noted that the conglomeration hypothesis dominates or some types of financial services (i.e.,

larger insurers with emphasis on personal lines and vertically integrated distribution systems)

and the strategic focus hypothesis dominates for other types (i.e., smaller insurers with

emphasis on commercial lines and non-integrated distribution systems). Berry-Stölzle, Hoyt,

and Wende (2013) confirmed that the diversification-performance relationship for insurance

companies depends on company size. This may explain the empirical puzzle of why

generalists and specialists both appear to be competitively viable in the long run. Rai (1996)

stated that specialised insurers in Switzerland are more efficient than diversified insurance

firms.

The Author summarises that the above mentioned research papers have orientation

towards managerial discipline by keeping the focus of the research on such crucial items as
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economies of scale, which can be constant, increasing or decreasing. Also, different

circumstances to have an impact on a specific return to scale are considered (i.e. optimal vs.

non-optimal size of firm, international diversification vs. local operations etc.). However, it

still has to be noted that despite an obvious managerial angle, the research papers in question

focus mainly on alternatives of one efficiency assessment methodology – DEA. It is an

apparent weakness of the previous research. The Appendix 3 provides a summary of

European insurance efficiency studies in relation to input, output variables as well different

proxies taken into account in the studies. The Author would like to stress it out that in the

efficiency analysis, as it becomes obvious from the Appendix 3, the most typical outputs are

various types of income and revenues while inputs are normally different types of costs and

expenses and in some cases investments and equity capital.

1.3.3. Banks

Bank efficiency studies are fairly abundant by now (Deutsche Bundesbank, 2006).

Du and Sim (2016) examined cross-country evidence on whether the effect of M&A on bank

efficiency differs for target versus acquiring banks. To estimate efficiency, researchers

employed the DEA approach to construct an efficiency index, known as the DEA score, for

each bank. Moradi-Motlagh and Babacan (2015) investigated the efficiency levels of

Australian banks prior to, during and in the post great financial crisis period by using DEA.

Titko et al. (2014) provided improvement recommendations for efficiency assessment

methodology, which is based on DEA VRS models applied for banks operating in Latvia.

Aiello and Bonanno (2016) used SFA in conducting the analysis of the level and dynamics of

performance small mutual cooperative banks in Italy compared with others and modelling

time as a determinant of efficiency of small mutual cooperative banks. SFA was used by

Hughes and Mester (2013) in efficiency assessment of large banks.

In the last two decades, there have been numerous published applications of DEA to

measure the efficiency of banks and branch systems, which have further motivated the

development and improvement of DEA techniques (such as Avkiran, 2009; Casu, Girardone,

2010; Lozano-Vivas, Pastor, 2010; Siriopoulos, Tziogkidis, 2010; Tsionas, Papadakis, 2010;

Fukuyama, Weber, 2010). However, due to much easier availability of corporate data, the

majority of the studies focusing on bank efficiency measurements are at the institutional level,

rather than at the branch level.

Only few studies were found to apply two or more techniques to an identical data set,

especially European data (Weill, 2004). Studies that compare parametric and non-parametric
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techniques are Ferrier and Lovell (1990), Sheldon (1994), Resti (1997), Bauer et al. (1998),

Casu and Girardone (2002), Weill (2004) and Beccalli et al. (2006). An early study that

compares alternative frontier techniques is Ferrier and Lovell (1990). Researchers analysed

the cost structure of 575 US banks for the year 1984 using both the SFA and DEA

methodologies. Researchers found higher efficiency scores with DEA compared to SFA,

namely 80% and 74%, respectively. They concluded that DEA is sufficiently flexible to

envelop the data more closely than the translog cost frontier. However, efficiency scores are

not significantly correlated thus indicating that other factors not controlled for may drive the

obtained wedge between the two measures.

European evidence is provided by Sheldon (1994). The researcher analysed the cost

efficiency of Swiss banks with SFA and DEA in the period from 1987 to 1991. While results

from DEA indicate that the average degree of cost efficiency is about 56%, SFA yields only

3.9% mean efficiency. This substantial deviation from usually obtained magnitudes of around

80% obtained for US and European studies casts some doubt as to an appropriate

specification of the cost function (Amel et al., 2004). Resti (1997) provides very different

results. The researcher analysed the cost efficiency of 270 Italian banks over the period

1988-1992. He compared the parametric and non-parametric efficiency scores and finds that

econometric and linear programming results do not differ substantially. Moreover, contrary to

Ferrier and Lovell (1990) and Sheldon (1994), he reports higher efficiency scores between

81% and 92% for SFA as opposed to DEA scores between 60% and 78%. Rank correlation

between SFA and DEA is statistically significant at the 1% level and ranges from 44% to

58%. The Bauer et al. (1998) study is among all the most significant, given the application of

four approaches SFA, DEA, Thick Frontier Analysis and Distribution Free Analysis on a data

set of 683 US banks over the period 1977-1988. The researchers suggested six consistency

conditions to analyse the robustness of frontier efficiency measures. They compared the

efficiency distributions, the rank order correlation of the efficiency distributions, the

correspondence of best-practice and worst-practice banks across techniques, the stability of

measured efficiency over time, the consistency of efficiency with market competitive

conditions and the consistency with standard non-frontier performance measures. Mean

efficiency of parametric techniques averages 83% while mean efficiency for the

nonparametric approaches is only around 30%.

Paradi et al. (2011) stated that since 1997 there are 65 published papers on bank

branches using DEA for efficiency measurements compared to 163 papers on bank efficiency

analysis. The first published paper on a DEA application in a bank branch setting was by

Sherman and Gold (Sherman, Gold, 1985) examining a small sample of fourteen branches of
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a US bank. Since then many other DEA studies have been completed around the world, for

instance, Vassiloglou and Giokas (Vassiloglou, Giokas, 1990) on bank branches in Greece;

Oral and Yolalan (Oral, Yolalan, 1990) in Turkey; Giokas (Giokas, 1991) in Greece; Al-Faraj

et al. (Al-Faraj et al., 1993) in Saudi Arabia; Tulkens (Tulkens, 1993) in Belgium; Drake and

Howcroft (Drake, Howcroft, 1994, 2002) in the UK ; Lovell and Pastor (Lovell, Pastor, 1997)

in Spain; Golany and Storbeck (Golany, Storbeck, 1999) in the US; Kantor and Maital

(Kantor, Maital, 1999) in Israel; Porembski (Porembski, 2005) in Germany; Camanho and

Dyson (Camanho, Dyson, 2008) and Portela and Thanassoulis (Portela, Thanassoulis, 2007)

in Portugal; Das et al. (Das et al., 2009) in India, Avkiran (Avkiran, 2009) in United Arab

Emirates, and there are others.

There are some published papers about DEA applications on Canadian bank branches.

Parkan (Parkan, 1987) evaluated a small sampling (35 branches) of a large Canadian bank in

Calgary for operational efficiency using a constant returns to scale model. In particular, the

researcher included space quality and marketing activity rankings in puts, and number of error

corrections as outputs. Later in 1997, Schaffnit et al. (Schaffnit et al., 1997) examined 291

branches from a major Canadian bank operating in the province of Ontario. They developed a

variable returns to scale production efficiency model using five types of personnel as inputs

and different transaction types and number of accounts as outputs. Using assurance regions,

multiplier constraints based on standard transaction times were included to sharpen the

efficiency estimates.

In 2010 Cook (Cook et al., 2010) with a data base of 1300 Canadian branches

derived a multicomponent model that allowed sales and service functions to be split apart

and then rolled up into an aggregated DEA model. Cook and Hababou (Cook, Hababou,

2001) extended a DEA additive model using goal programming concepts to capture both

sales and service functions within 20 Canadian bank branches. Bala and Cook (Bala, Cook,

2003) in 2003 presented a modified additive DEA model to incorporate expert knowledge

and applied it to 200 Canadian bank branches. Cook et al. (2004) examined whether the e-

branches exhibited productivity gain for bank branches (1200 branches). Wu et al. (2006)

analysed 808 cross-region bank branches by introducing a fuzzy logic formulation into the

DEA model. Wade (Wade, 2005) and Cook and Zhu (Cook, Zhu, 2006) separately

developed a process to generate standard production units and incorporate them into DEA

efficiency analyses for bank branches. Alirezaee and Afsharian (Alirezaee, Afsharian, 2007)

fully ranked the efficient and inefficient branches (79 branches) based on branch’s DEA

efficiency score and balance index. Paradi and Schaffnit (Paradi, Schaffnit, 2004) evaluated

the performance of 90 commercial branches of a large Canadian bank with considering the
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environmental effects on branch operations. Yang and Paradi (Yang, Paradi, 2006)

introduced a “Handicapped” DEA model to adjust corporate culture’s effects on bank

branch’s performance when conducting cross firm branch benchmarking. McEachern and

Paradi (McEachern, Paradi, 2007) assessed bank branch profitability and productivity in

seven national branch networks owned and operated by a multinational financial services

corporation.

Bank branch performance measurement based on such efficiency assessment

methodologies is considered to be a very difficult task (Paradi et al., 2011). There are

numerous techniques used to measure bank branch operational efficiency, such as ratios

(Schweser, Tempte, 2002), indices (Coelli et al., 2005, pp. 86), and regression analyses

(Murphy, 1982; Berger et al., 1993; Hensel, 2003). While effective in many circumstances,

traditional techniques have a number of inherent limitations making them unsuitable for fully

reflecting the increasingly complex nature of branch banking. For example, traditional

financial ratio analysis does not allow for objectively combining independent evaluations into

a single performance score and it is difficult to use for comparative purposes. Although, some

more complex ratios can take the form of index numbers, determining the weights to be used

(as they are often not known) and discovering under-performing activities due to aggregated

numbers are just two of the difficult is using indices. Another way to measure efficiency is

regression analysis, a parametric method that requires a general production model to be

specified. Moreover, regression analysis is a central tendency method and is only suitable to

model single input-multiple outputs or multiple inputs-single output systems.

1.3.4. Bancassurance

Many Bancassurance studies focus on the benefits or enhanced value that can result

from a bank-insurance company collaboration. Bergendahl (1995) cites several economic

reasons for banks to sell multiple products, as noted previously, though Baumol et al. (1982)

find no benefit to existing insurance companies from a consolidation with banks. However,

Diamond (1984) proposes that because they can span short and long-term liability and asset

structures in the financial intermediation process, as well as attract and retain individual and

corporate customers, bank-insurance company collaborations benefit both sides of the

consolidation. Other studies into the effects of bank expansions into non-traditional industries

mainly focus on risk reductions and value enhancements (Carow, 2001; Hughes et al., 1999;

Mamun et al., 2005). For example, Saunders and Walter (1994) and Hughes et al. (1999) both

show that bank consolidation reduces risk, and Felgren (1985) argues that banks gain cost
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advantages from selling insurance products, even greater than those advantages for the

insurance companies themselves, because the banks already had extensive branch networks.

The Author would like to stress out that it clearly speaks in favour of the argument for

economies of scale arising from a strong distribution network. Yet Carow (2001) finds that

bank stock prices do not change significantly after they enter the insurance industry.

Most early research on Bancassurance has tended to concur that banks gained

benefits or cost advantages from the consolidation, but the findings became less consistent

with regard to the insurer’s benefits. That is, there is no consensus on whether

Bancassurance is a profitable strategy for an insurance company (Carow, 2001; Hughes et

al., 1999; and Mamun et al., 2005). The Author notes that even though a positive impact for

insurance companies is not obviously proven, it is still not clear whether ignoring the

Bancassurance strategy would not have been resulted in a weaker outcome for insurance

companies because of a general convergence trend in the financial industry. Thus, it might

be the case that Bancassurance in certain markets might have been nearly the only option

for insurance companies to go forward.

Quite often accounting based Bancassurance efficiency measurement has been

performed by employing SFA, which was developed by Aigner (Aigner et al., 1977) as well

as DEA, pioneered by Charnes (Charnes et al., 1978). Later both SFA and DEA were used in

the Bancassurance efficiency analysis by Bikker (Bikker, Van Leuvensteijn, 2008), Fiordelisi

(Fiordelisi, Ricci, 2009), Nawi (Nawi et al, 2012) as well as other authors.

Finally, as a sound alternative to accounting based measures, market based methodology

can be employed. An assumption of semi-strong market efficiency should be made and tested

though. Tobin’s Q ratio has been extensively applied as a market based indicator for

efficiency measurement. It reflects the ratio of the firm’s market value to the replacement

value of its assets. Researchers compared the average Q ratios of specialized versus

diversified firms. Lang and Stulz (1994) elaborated this approach by introducing a pure play

comparison to account for industry effects. Berger and Ofek (1995) used a price-to-earnings

multiplier analysis to examine the value creation effects of diversification. Genetay (1996)

combined the application of price-to-earnings multiplier with Tobin’s Q ration to measure the

Bancassurance performance. His findings are considered to produce a boost to Bancassurance

strategies even though the findings were in contradiction to the prior literature on corporate

diversification by Lang and Stulz (1994) and Berger and Ofek (1995). Verweire (1999)

reached the same supporting conclusions based upon expert analysis and found favourable

outcomes which also involved lower company risk. Additionally, the researcher also found

evidence for higher profits in Bancassurance, if an organic growth path is pursued.
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The opposite was proved to be true as well implying that non-organic growth is better

for risk reducing. Singh and Montgomery (1987) and Flanagan (1996) advocated

Bancassurance practices by findings of their studies, which revealed that the interrelated

diversifiers outperform unrelated diversifiers.

A different methodology for measuring the value creation effects in Bancassurance

was presented by Fields et al. (2007). The scope of the research included 129 selected

Bancassurance transactions in an event-study employing direct stock returns and ROA-effects

as value creator indicators. Fields et al. (2007) found strong significance of abnormal return

for bidders in Bancassurance takeovers. Summing up, there is a widespread support for

Bancassurance strategies and its benefits in academic literature.

To conclude this section, the Author emphasises that market based indicators can be

the most comprehensive to assess and take into account much more other factors than

alternative indicators like accounting or ones used in the balanced scorecard. Nonetheless,

applicability of market based indicators is possible only when listed companies are analysed,

thus imposing a substantial restriction for use of this methodology.

1.3.5. Parametric and non-parametric efficiency measurement methods

Two competing frontier efficiency approaches are considered to be SFA and DEA.

The primary differences between these are the assumptions imposed on the specifications of

the efficient frontier, the existence of random error, and the distribution of the inefficiencies

and random error. SFA is a regression-based approach and basically, assumes a particular

functional form (e.g. Cobb-Douglas) for the production or cost function (Schmidt, 1985). SFA

applications in the banking industry can be found in Kumbhakar and Lovell (Kumbhakar,

Lovell 2000). SFA can deal with the presence of noise in the data and allow statistical

inference but with the risks of imposing improper functional forms or distribution

assumptions (Tsionas, 1999; Tsionas, 2003; Ruggiero, 1999; Ondrich, Ruggiero, 2001;

Jensen, 2005). Ruggiero in 2007 (Ruggiero, 2007) showed that the SFA model did not

produce better results than DEA. Another drawback of SFA is that until recently it only

allowed a single output, or multiple outputs with using a cost function if price data are

available (Førsund, Sarafoglou, 2002).

Non-parametric and parametric techniques are considered to be stable over time

although DEA generally shows slightly better stability than the parametric methods. On the

other hand, the parametric efficiency scores are generally consistent with the standard

performance measures, while DEA efficiency scores are much less so. Bauer et al. (1998)
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conclude that there is no single correct approach to specify an efficient frontier. Instead, both

measures seem to react to varying degrees to particularities of the data. Thus, reporting

methodological cross-checks are important to ensure that policy makers are aware of the

different information contained in efficiency measures derived with alternative methods.

Berenguer et al. (2016) estimated managerial efficiencies in the health care industry by using

both DEA and SFA. Casu and Girardone (2002) evaluate the cost characteristics, profit

efficiency and productivity change of Italian financial conglomerates during the 1990s using

SFA, DFA and DEA. Efficiency measures from stochastic and deterministic frontiers are

reasonably similar in magnitude and also show similar variation in efficiency levels. Despite

these similarities in range and variance of the efficiency score, the trend in the DEA cost

efficiency is increasing between 1996 and 1998 and shows a rather sharp decrease in 1999. In

turn, SFA estimates exhibit a steady improvement in cost efficiency. Not surprisingly, DFA

efficiency estimates are consistent with the DEA scores rather than with the SFA and display

a decreasing trend of efficiency. Weill (2004) also checks the robustness of SFA, DFA and

DEA. The researcher measured the cost efficiency of 688 banks from five European countries

(France, Italy, Germany, Spain, and Switzerland) over the period from 1992 to 1998. He

compares mean efficiencies, correlation coefficients between methodologies and the

correlation with standard measures of performance. Efficiency scores do not differ

substantially across techniques and are positively correlated between SFA and DFA.

Beccalli et al. (2006) measured cost efficiency of stock-market listed European

banks in 1999 and 2000. The researchers investigated the link between efficiency

measures and the market performance of financial institutions by means of SFA and DEA

and find that percentage changes in stock prices reflect percentage changes in cost

efficiency, particularly those derived from DEA. Furthermore, SFA efficiency scores are

slightly higher than DEA scores, namely 85% versus 83% and DEA efficiency scores are

more dispersed compared to SFA.

Finally, it is noteworthy that with the exception of Bauer et al. (1998), none of these

cross-checking exercises quantifies differences for a banking system as a whole but focus on

distinct time intervals and particular groups of banks in the system, such as large, stock-listed

institutes. In fact, smaller samples that compare only a fraction of the market may even

underestimate the differences of DEA and SFA measures since they are likely to sample

already more akin banks. To conclude, the Author summarises that application of both

efficiency assessment methodologies SFA and DEA and mutual comparisons of the results of

those should clearly add value to the research. However, it needs to be taken into account that
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efficiency scores and ranks obtained by pursuing different efficiency assessment

methodologies might not show strong correlation, if any, as proved by the previous research.

Despite quite an extensive previous research in the field of finance by using the

above-discussed efficiency assessment methodologies (i.e. SFA and DEA), the discipline

needs to be further developed because of a number of persistent challenges.

In recent years, academic research on the performance of financial institutions has

increasingly focused on the efficient production frontier based models which estimate how

well a firm performs relative to the best firms if they are doing business under the same

operating conditions. The main advantage of such a method over other approaches is that it

removes the effects of differences in prices and other exogenous market factors and produces

an objectively determined quantitative measure (Bauer, 1998). Berger and Humphrey (Berger,

Humphrey, 1997) concluded that the frontier approach could offer an objective numerical

efficiency score and a ranking of firms together with the economic optimization mechanism in

complex operational environments.

1.3.6. Size and efficiency

Overall, many researchers conclude that efficiency measurement is one of the fastest

growing areas in the business and economics literature and the finance sector has seen

particularly high growth in the number of studies applying efficiency methods (Biener et al.,

2016). Most studies find that there is a positive relation between size and efficiency.

Expectation for increased efficiency from an increase in firm size, however, is only

reasonable among firms operating under increasing returns to scale (Cummins, Rubio-Misas,

2006). Those firms, mostly small or mid-sized companies that often represent the majority of

data samples in empirical analyses can leverage significant scale advantages. Scale

advantages result from average per unit output cost reductions when the volume of output

increases. The most frequently discussed source of scale economies is the spreading of a

firm’s fixed production costs, such as computer systems and financial capital, over a larger

volume of output. Similarly, scale economies may arise from the learning effects gained by

managers operating at larger scale. In addition, in the insurance sector it is usually assumed

that a larger scale of operation reduces income volatility, since risk pooling is more effective

(Cummins, Rubio-Misas, 2006). Once scale advantages are exhausted, firm efficiency no

longer benefits from increasing size (i.e., they operate under constant returns to scales) or

even exhibit scale disadvantages (i.e., decreasing returns to scale).
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Many studies find results in line with the theoretical predictions of a positive

relationship between size and efficiency (e.g., Cummins, Zi, 1998; Eling, Luhnen, 2010;

Luhnen, 2009). However, some studies argue that the very largest firms suffer from

diseconomies of scale (e.g., due to complexity) so that they are not as efficient as

middle-sized insurers (e.g., Fenn, Vencappa, Diacon, Klumpes, O’Brien, 2008). Diacon,

Starkey, and O’Brien (2002) find, however, that large and small insurers are more

(technically) efficient than middle-sized insurers, indicating a u-shape of efficiency values.

While Yuengert (1993) concludes that size and efficiency are statistically unrelated, Zanghieri

(2008) states that there is a nonlinear relationship between size and efficiency. For life and

non-life insurance he shows concave relations between size and cost/profit efficiency (i.e.,

curvilinear and inverted u-shape). The only study including the Swiss market finds that a

group of large Swiss insurers is less efficient than a group of small ones (Rai, 1996), although

for each size group, the author observes a positive relationship between size and efficiency

(i.e., overall a nonlinear relation).

Whereas an analysis of size and its effect on efficiency is informative about the level

of efficiency relative to the size of operation, scale economies indicate whether efficiency

differences result from a firm being too big or too small or whether an increase in operational

size is likely to increase or decrease efficiency. In general, there are three types of scale

economies:

1. Firms not operating at optimal scale and potentially generating disproportionately

high additional returns by increasing the size of operations (increasing returns to

scale);

2. Firms not operating at optimal scale and potentially generating

disproportionately low additional returns by increasing the size of operations

(decreasing returns to scale);

3. Firms generating proportional additional returns by increasing the size of

operations (constant returns to scale; CRS).This pattern occurs because, while

small firms can benefit from average cost reductions with increasing size,

complexity of operation outweighs those advantages when firms become too large.

The above mentioned three types of economies of scale are very important to assess in

the empirical part of the research where DEA CRS and VRS models as well as SFA are

implemented.
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1.4. Research gap

Despite the fact, that previous research on Bancassurance can be considered to be both

extensive and deep enough, certain gaps can be identified. The summary of different types of

efficiency studies is provided in the Table 1.3.

Table 1.3

Summary of different types of Bancassurance efficiency studies

Descriptive studies Quantitative studies

1. Institutional
perspective:
analysis of the
various
Bancassurance
models based on
possible banks’
advantages and
disadvantages in
engaging
insurance business

2. Functional
perspective:
adoption of a
consumer driven
perspective
disentangling the
function
performed from
the institutional
form

Bancassurance
originates from the
quest for cost
economies efficiency
and profitability

Method:
1. Event studies
2. Micro-

econometric
approach:
comparison of
cost and profit
efficiency
through DEA
programming
and SFA

Findings:
Positive market

reactions for banks
acquiring insurers
and negative
reactions for
insurers acquirers

Superior cost
efficiency and
lower profit
efficiency for
Bancassurance joint
ventures in Italy

Bancassurance
arises from banks’
quest for lower risk
exposure:

Method:
Risk decomposition

approach relying on
portfolio theory

Results:
Mixed evidence on

total and
idiosyncratic risk
exposure, higher
exposure to
systematic risk for
banks entering
insurance market

Effects of
Bancassurance on
competition into the
insurance market

Method:
1. Event studies
2. DEA

Results:
Competition

injected by banks
lowers insurers’
value and lead to
technical
inefficiencies

Source: Schneider, 2014

Obviously, the core research on banks, insurance and Bancassurance efficiency has

following gaps:

1. Most often only one of two alternative methods used (i.e. DEA or SFA).
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2. More advanced elaboration of either parametric (i.e. SFA) or non-parametric (i.e.

DEA) efficiency assessment methods lead to technical conclusions of the research

while managerial implications (i.e. development of a business strategy to improve

efficiency) are typically left out.

3. Findings on impact of economies of scale and scope (i.e. product portfolio

diversification) on efficiency are controversial.

4. No economic cost of capital (i.e. implicit costs, which are often calculated in the

managerial accounting) taken into account.

Besides, a focus of current Bancassurance research has clearly shifted to such

fast-growing Asian countries like China, South Korea, Taiwan and Malaysia. Meanwhile,

Bancassurance spill-over effects, which could have been witnessed in smaller markets like

Baltic countries during past ten to fifteen years, have not been studied enough. Such a

research on spill-over effects on smaller markets might comprise scientific value and serve as

guidance for more efficient exploitation of such Bancassurance spill-over effects in future.

The author believes that the above stated identifies the current research gap and has set

an ambition to fill it in with his research on Bancassurance efficiency of pension fund

management companies in Baltics and its improvement opportunities.

Efficiency criteria will be defined at the input and output level whereas chosen

accounting and economic capital costs will serve as inputs and profit before tax and revenues

will be an output measure for the developed models.
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2. EFFICIENCY MEASUREMENT METHODOLOGY

2.1. Efficiency, competitiveness, productivity and performance

Productivity is one of the most important and influential basic variables governing

economic production activities (Singh et al., 2000; Tangen, 2005). While high productivity

can be a significant source of competitive advantage for companies (Grossman, 1993), it also

contributes to the general well-being of a society.

Widespread discussions have resulted in multiple interpretations of the concept of

productivity (Pekuri et. al., 2011). Despite the fact that the term is commonly used by both

academics and practitioners, it is often confused or used interchangeably with similar terms

such as profitability and performance (Tangen, 2005). In general, definitions of productivity

aim to explain what the term means while mathematical definitions are used as a basis of

measurement; in the latter case, the major objective is not to explain, but rather to improve

productivity (Tangen, 2005).

According to Bernolak (1997) productivity means “how much and how good we

produce from the resources used,” whereas The European Association of National

Productivity Centres (EANPC, 2005) defines productivity as “how efficiently and effectively

products and services are being produced.” Efficiency in this context can be seen as “doing

things right” or utilizing resources to accomplish desired results (Grünberg, 2004).

Effectiveness, on the other hand, is often described as “doing the right thing”; it refers

to the extent to which customer requirements are met (Neely et al., 1995). Thus, effectiveness

highlights the importance of reaching a desired objective, whereas efficiency focuses on the

process or means involved. Performance is another concept that is often confused with

productivity. Whereas productivity is a fairly specific concept related to the ratio between

output and input, performance is a broader concept that covers both the economic and

operational aspects of an industry.

Performance refers to excellence, and includes profitability and productivity among

other non-cost factors, such as quality, speed, delivery and flexibility. Neely et al. (1995)

refer to the performance measurement system as “… a set of metrics used to quantify both

efficiency and effectiveness of actions.” Performance measurement has two main aims: to

connect company goals and objectives to improvements and to set targets for improvement

activity (Grünberg, 2004).
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Numerous indicators of competitiveness have been developed and applied by

economists. In a comprehensive survey of these measures, Siggel (2006) concludes that the

Domestic Resource Cost (DRC) criterion is the only measure that qualifies as a true measure

of comparative advantage. It is often maintained that productivity growth enhances

competitiveness, but is there a formal mathematical relationship between a DMU’s

competitiveness/comparative advantage and its productivity level/growth or technical

efficiency (Nivievskyi et. al., 2010).

Attempts to relate technical efficiency, productivity and competitiveness go back to

Page (1980) and Nishimizu and Page (1986) who proposed a DRC decomposition that

formally relates improvements in productivity to improvements in a DMU’s comparative

advantage, thus supporting the common perception of a link between efficiency/productivity

and competitiveness. For the purpose of this Thesis the Author introduces following notations

and explanations of related terms:

1. Productivity is defined as a mathematical relationship between outputs and inputs

used in the models;

2. Efficiency defined as a relative measure of productivity for chosen companies,

which varies from zero to one;

3. Competitive efficiency (or proxy for competitiveness) is defined as efficiency

observed in the top quartile of companies ranked by their efficiency measures;

4. Performance and effectiveness are not used in the empirical part of the Thesis

because such terms include also non-financial and non-operational indicators,

which are out of scope of the research.

In further sections of the Thesis productivities, efficiency and performance

measurement techniques are discussed in details. Because the Thesis is focused on assessment

of competitive efficiency from the management point of view, efficiency assessment models

are based on cost efficiency as a proxy for competitive efficiency of pension fund

management companies.

2.2. Efficiency measurement techniques

When discussing the economic performance of producers, it is common to describe

them as being more or less “efficient,” or more or less “productive” (Fried et al., 2008, pp. 7).

By the productivity of a producer the ratio of its output to its input is meant. Productivity

growth then becomes the difference between output growth and input growth, and the

aggregation requirement applies here as well. Variation in productivity, either across
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producers or through time, is thus a residual, which Abramovitz (1956) famously

characterized as “a measure of our ignorance.” Beginning with Solow (1957), much effort has

been devoted to dispelling our ignorance by “whittling away at the residual” (Stone, 1980).

Much of the whittling has involved minimizing measurement error in the construction of

output and input quantity indexes. The conversion of raw data into variables consistent with

economic theory is a complex undertaking. Griliches (1996) surveys the economic history of

the residual, and state-of-the-art procedures for whittling away at it are outlined in OECD

(2001).

By the efficiency of a producer Fried et al. (2008, pp. 8) have in mind a comparison

between observed and optimal values of its output and input. The exercise can involve

comparing observed output to maximum potential output obtainable from the input, or

comparing observed input to minimum potential input required to produce the output, or some

combination of the two. In these two comparisons the optimum is defined in terms of

production possibilities, and efficiency is technical. Even at this early stage three problems arise

and further discussion is devoted to exploring ways each has been addressed. First, which

outputs and inputs have to be included in the comparison. Second, how are multiple outputs and

multiple inputs to be weighted in the comparison. Third is how the technical or economic

potential of the producer to be determined. Knight (1933) addressed the first question by noting

that if all outputs and all inputs are included, then since neither matter nor energy can be created

or destroyed, all producers would achieve the same unitary productivity evaluation. In this

circumstance Knight proposed to redefine productivity as the ratio of useful output to input.

Extending Knight’s redefinition to the ratio of useful output to useful input, and representing

usefulness with weights incorporating market prices, generates a modern economic productivity

index. As a practical matter, however, the first problem is not how to proceed when all outputs

and all inputs are included, but rather how to proceed when not enough outputs and inputs are

included.

As Stigler (1976) has observed, measured inefficiency may be a reflection of the

analyst’s failure to incorporate all relevant variables and, complicating the first problem, to

specify the right economic objectives and the right constraints. Stigler was criticizing the

work of Leibenstein (1966, 1976), who focused on inadequate motivation, information

asymmetries, incomplete contracts, agency problems and the attendant monitoring difficulties

within

the firm, and who lumped all these features together and called the mix

“X-inefficiency.” When the agents’ actions are not aligned with the principal’s objective,

potential output is sacrificed. Thus what appears as inefficiency to Leibenstein is evidence of
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an incomplete model to Stigler, who called it waste and concluded that “…waste is not a

useful economic concept. Waste is error within the framework of modern economic

analysis…” The practical significance of this exchange is that if Stigler’s wish is not granted,

and not all variables reflecting the objectives and constraints of the principal and the agents

are incorporated into the model, agency and related problems become potential sources of

measured (if not actual) inefficiency.

Leibenstein’s (1966, 1976) approach fits well into the agency literature. The

recognition of agency problems goes back at least as far as the pioneering Berle and Means

(1932) study of the consequences of the separation of ownership from control, in which

owners are the principals and managers are the agents. Leibenstein’s notion of X-inefficiency

also has much in common with Simon’s (1955) belief that in a world of limited information

processing ability, managers exhibit “bounded rationality” and engage in “satisficing”

behaviour. Along similar lines, Williamson (1975, 1985) viewed firms as seeking to

economize on transaction costs, which in his view boiled down to economizing on bounded

rationality. Bounded rationality and the costs of transacting also become potential sources of

measured inefficiency. Even when all relevant outputs and inputs are included, there remains

the formidable second problem of assigning weights to variables. Market prices provide a

natural set of weights, but two types of question arise. First, suppose market prices exist. If

market prices change through time, or vary across producers, is it possible to disentangle the

effects of price changes and quantity changes in a relative performance evaluation? Second,

suppose some market prices do not exist. In the cases of environmental impacts and public

infrastructure mentioned above, the unpriced variables are externalities either generated by or

received by market sector producers. The presence of distorted or missing prices complicates

the problem of determining what is meant by “relevant.”

The third problem is the most difficult. It is as difficult for the analyst to determine a

producer’s potential as it is for the producer to achieve that potential. It is perhaps for this

reason that for many years the productivity literature ignored the efficiency component

identified by the Bureau of Labour Statistics (2005) and the OECD (2001). Only recently,

with the development of a separate literature devoted to the study of efficiency in production,

has the problem of determining productive potential been seriously addressed. By way of

analogy, we do not know, and cannot know, how fast a human can run 100 meters. But we do

observe best practice and its improvement through time, and we do observe variation in actual

performance among runners. The world of sport is full of statistics, and we have all-star teams

whose members are judged to be the best at what they do. Away from the world of sport, we

use multiple criteria to rank cities on the basis of quality of life indicators (Zurich and Geneva
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are at the top). At the macro level we use multiple criteria to rank countries on the basis of

economic freedom (Norway, Sweden and Australia are at the top), environmental

sustainability (Finland and Norway are at the top), business risk (Iraq and Zimbabwe pose the

most risk) and corruption (Finland and New Zealand are the least corrupt), among many

others. The United Nation’s Human Development Index is perhaps the best-known and most

widely studied macroeconomic performance indicator (Norway and Sweden are at the top). In

each of these cases the three problems mentioned at the outset of this section are faced: what

indicators to include, how to weight them, and how to define potential. The selection and

weighting of indicators are controversial by our standards, although comparisons are

appropriately made relative to best practice rather than to some ideal standard.

The same reasoning applies to the evaluation of business performance. We cannot

know “true” potential, whatever the economic objective. But we do observe best practice and

its change through time, and we also observe variation in performance among producers

operating beneath best practice. This leads to the association of “efficient” performance with

undominated performance, or operation on a best practice “frontier,” and of inefficient

performance with dominated performance, or operation on the wrong side of a best practice

frontier. Interest naturally focuses on the identification of best practice producers, and of

benchmarking the performance of the rest against that of the best. Businesses themselves

routinely benchmark their performance against that of their peers, and academic interest in

benchmarking is widespread, although potential synergies between the approaches adopted by

the two communities have yet to be fully exploited. Davies and Kochhar (2002) offer an

interesting academic critique of business benchmarking.

There is an interest in measuring efficiency and productivity because of three reasons.

First, only by measuring efficiency and productivity, and by separating their effects from

those of the operating environment so as to level the playing field, can we explore hypotheses

concerning the sources of efficiency or productivity differentials. Identification and separation

of controllable and uncontrollable sources of performance variation is essential to the

institution of private practices and public policies designed to improve performance. Zeitsch

et al. (1994) provide an empirical application showing how important it is to disentangle

variation in the operating environment (in this case customer density) from variation in

controllable sources of productivity growth in Australian electricity distribution.

Second, macro performance depends on micro performance, and so the same

reasoning applies to the study of the growth of nations. Lewis (2004) provides a compelling

summary of McKinsey Global Institute productivity studies of 13 nations over 12 years, the

main findings being that micro performance drives macro performance, and that a host of
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institutional impediments to strong micro performance can be identified. Third, efficiency and

productivity measures are success indicators, performance metrics, by which producers are

evaluated. However for most producers the ultimate success indicator is financial

performance and the ultimate metric is the bottom line. Miller’s (1984) title “Profitability =

Productivity + Price Recovery,” encapsulates the relationship between productivity and

financial performance. It follows that productivity growth leads to improved financial

performance, provided it is not offset by declining price recovery attributable to falling

product prices and/or rising input prices. Grifell-Tatjé and Lovell (1999) examine the

relationship for Spanish banks facing increasing competition as a consequence of European

monetary union. Salerian (2003) explores the relationship for Australian railroads, for which

increasing intermodal competition has contributed to declining price recovery that has

swamped the financial benefits of impressive productivity gains. This study also demonstrates

that, although the bottom line may be paramount in the private sector, it is not irrelevant in the

public sector; indeed many governments monitor the financial performance as well as the

non-financial performance of their public service providers.

Many other studies, primarily in the business literature, adopt alternative notions of

financial performance, such as return on assets or return on equity (Fried et al., 2008, pp. 12).

These studies typically begin with the “DuPont triangle,” which decomposes return on assets

as return on sales multiplied by investment turnover:

(2.1)

where p – profit, A = assets and R = revenue.

The next step is to decompose the first leg of the DuPont triangle as:

(2.2)

where C is cost and R/C is profitability. The final step is to decompose profitability into

productivity and price recovery, a multiplicative alternative to Miller’s additive relationship.

The objective is to trace the contribution of productivity change up the triangle to

change in financial performance. Horrigan (1968) provides a short history of the DuPont

triangle as an integral part of financial ratio analysis, and Eilon (1984) offers an accessible

survey of alternative decomposition strategies. Banker et al. (1993) illustrate the

decomposition technique with an application to the US telecommunications industry, in which

deregulation led to productivity gains that were offset by deteriorating price recovery brought

on by increased competition. Continuing the line of reasoning that firms with market power
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might not be “pure” profit maximisers, Alchian and Kessel (1962) replaced the narrow profit

maximization hypothesis with a broader utility maximization hypothesis, in which case

monopolists and competitors might be expected to be equally proficient in the pursuit of

utility. The ostensible efficiency differential is then explained by the selection of more

(observed) profit by the competitor and more (unobserved) leisure by the monopolist, which

of course recalls the analyst’s problem of determining the relevant outputs and inputs of the

production process. Alchian and Kessel (1962) offer an alternative explanation for the

apparent superior performance of competitive producers. This is that monopolies are either

regulated, and thereby constrained in their pursuit of efficiency, or unregulated but threatened

by regulation (or by antitrust action) and consequently similarly constrained. If these

producers are capable of earning more than the regulated profit, and if their property rights to

the profit are attenuated by the regulatory or antitrust environment, then inefficiency becomes

a free good to producers subject to, or threatened by, regulation or antitrust action.

Baumol (1959), Gordon (1961) and Williamson (1964) argued along similar lines. An

operating environment characterized by market power and separation of ownership from

control leaves room for “managerial discretion.” Given the freedom to choose, managers

would seek to maximize a utility function in which profit was either one of several arguments

or, more likely, a constraint on the pursuit of alternative objectives. This idea, and variants of

it, recurs frequently in the agency literature. Thus competition is expected to enhance

performance either because it forces producers to concentrate on “observable” profit-generating

activities at the expense of Hicks’ (1935) quiet life, or because it frees producers from the

actual or potential constraints imposed by the regulatory and antitrust processes. One

interesting illustration of the market structure hypothesis is the measurement of the impact of

international trade barriers on domestic industrial performance.

In any public or private performance comparison one confronts the problem of how to

measure their performance. Pestieau and Tulkens (1993) offer a spirited defence of a narrow

focus on technical efficiency, so as to level the playing field. They argue that public

enterprises have objectives and constraints (e.g., fiscal balance and universal service, uniform

price requirements, but at the same time a soft budget constraint) different from those of

private enterprises, and the only common ground on which to compare their performance is

on the basis of their technical efficiency.

Finally, the ability to quantify efficiency and productivity provides management with

a control mechanism with which to monitor the performance of production units under its

control. The economics, management science and operations research literatures contain

numerous examples of the use of efficiency and productivity measurement techniques for this
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and related purposes. However interest in these techniques has spread far beyond their origins.

In each of these applications interesting and challenging issues concerning appropriate

behavioural objectives and constraints, and the specification of relevant variables and their

measurement, arise.

Economic efficiency generally has technical and allocative components (Fried et al., 2008,

pp. 20). The technical component refers to the ability to avoid waste, either by producing as much

output as technology and input usage allow or by using as little input as required by technology

and output production. Thus the analysis of technical efficiency can have an output

augmenting orientation or an input conserving orientation. The allocative component refers to

the ability to combine inputs and/or outputs in optimal proportions in light of prevailing

prices. Optimal proportions satisfy the first-order conditions for the optimization problem

assigned to the production unit.

Koopmans (1951) provided a formal definition of technical efficiency: a producer

is technically efficient if an increase in any output requires a reduction in at least one

other output or an increase in at least one input, and if a reduction in any input requires an

increase in at least one other input or a reduction in at least one output. Thus a technically

inefficient producer could produce the same outputs with less of at least one input, or

could use the same inputs to produce more of at least one output. Debreu (1951) and

Farrell (1957) introduced a measure of technical efficiency. With an input conserving

orientation their measure is defined as (one minus) the maximum equiproportionate (i.e.,

radial) reduction in all inputs that is feasible with given technology and outputs. With an

output augmenting orientation their measure is defined as the maximum radial expansion

in all outputs that is feasible with given technology and inputs. In both orientations a

value of unity indicates technical efficiency because no radial adjustment is feasible, and a

value different from unity indicates the severity of technical inefficiency.

Coelli et al. (2005, pp. 2) begin by defining the productivity of a firm as the ratio of

the output(s) that it produces to the input(s) that it uses:

(2.3)

When we refer to productivity, we are referring to total factor productivity, which

is a productivity measure involving all factors of production. Other traditional measures of

productivity, such as labour productivity in a factory, fuel productivity in power stations,

and land productivity (yield) in farming, are often called partial measures of productivity.

These partial productivity measures can provide a misleading indication of overall

productivity when considered in isolation. The terms productivity and efficiency have
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been used frequently in the media over the last ten years by a variety of commentators.

They are often used interchangeably, but this is unfortunate because they are not precisely

the same things. To illustrate the distinction between the terms, it is useful to consider a

simple production process in which a single input (x) is used to produce a single output

(y). The curve OF' in Figure 2.1 represents a production frontier that may be used to

define the relationship between the input and the output. The production frontier

represents the maximum output attainable from each input level. Hence it reflects the

current state of technology in the industry. More is stated about its properties in later

sections. Firms in this industry operate either on that frontier, if they are technically

efficient, or beneath the frontier if they are not technically efficient. Point A represents an

inefficient point whereas points B and C represent efficient points. A firm operating at

point A is inefficient because technically it could increase output to the level associated

with the point B without requiring more input. The Figure 2.1 is used to illustrate the

concept, which is the set of all input (x axis)-output (y axis) combinations that are

feasible. This set consists of all points between the production frontier, OF', and the x-

axis (inclusive of these bounds). The points along the production frontier define the

efficient subset of this feasible production set. The primary advantage of the set

representation of a production technology is made clear when multi-input/multi-output

production and the use of distance functions is discussed. The same problem occurs with

multiple outputs. It also includes all outputs in a multiple-output setting. Or alternatively,

it could produce the same level of output using less input.

Figure 2.1. Production frontiers and technical efficiency (x – inputs, y – outputs)

Source: Coelli et al., 2005, pp. 4
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As stated in the working paper by Deutsche Bundesbank (2006), Farrell (1957) laid the

foundation to measure efficiency and productivity studies at the micro level. His contribution

highlighted new insights on two issues: how to define efficiency and productivity, and how to

calculate the benchmark technology and efficiency measures. The fundamental assumption is to

depart from the assumption of perfect input-output allocation but to allow for inefficient

operations. Inefficiency is defined as the distance of a firm from a frontier production function

accepted as the benchmark. The basis for this measure is the radial contraction/expansion

connecting inefficient observed points with (unobserved) reference points on the production

frontier. If a firm’s actual production point lies on the frontier it is perfectly efficient. If it lies

below the frontier then it is inefficient, with the ratio of the actual to potential production

defining the level of efficiency of the individual firm (Decision Making Unit, DMU). Farell

(1957) proposed efficiency consists of two components: technical efficiency and allocative

efficiency. The former reflects the ability of a DMU to minimize input use as to produce a given

amount of output. The latter reflects the ability of a DMU to use inputs in optimal proportions,

given their respective prices and the production technology. Together, these two measures

represent a total efficiency measure (Coelli et al., 2005, pp. 4). Efficiency ratios take on a value

between zero and one, where one indicates that the DMU is fully efficient. For example, an

efficiency score measured against a cost frontier of 90% signifies that the DMU could have

reduced costs by 10% without altering it’s output vector.

The estimation of efficiency can be categorized according to the assumptions and

techniques used to construct the efficient frontier. On the one hand, parametric methods

estimate the frontier with statistical methods. On the other hand, nonparametric methods

rely on linear programming to calculate piecewise linear segments of the efficient frontier.

Parametric methods impose an explicit functional form for both the frontier and deviations

from it that is inefficiency. Nonparametric methods, in contrast, do neither impose any

assumptions about functional form of the frontier nor any distributional assumptions about

inefficiency. This entirely deterministic construction of the frontier attributes the entire

difference between an inefficient observed DMU and an efficient reference DMU on the

frontier exclusively to inefficiency. Estimation of the frontier, in turn, allow for random

noise in the analysis. This involves the estimation of a stochastic frontier. Thus, in the

context of a production function, the output of a firm is a function of inputs subject to a

production technology and inefficiency arising in the employment of that technology.

Non-parametric methods, in turn, also allow random error in observed input-output

combinations.
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The most controversial argument in explaining the inefficiencies of firms is

Leibenstein’s X-inefficiency approach which contradicts with neo-classical

microeconomics theory. To Leibenstein (1966), the failure of firms to produce on the

efficient frontier is by and large motivated by following set of reasons including

inadequate motivation, incomplete contracts, asymmetric information, agency problems

and attendant monitoring difficulties which are lumped together and form X-inefficiency.

Stigler (1976) objected to this approach and put forward that all sources of inefficiency

according to Leibenstein can be shown as the evidence for incomplete production model

in which whole set of relevant variables are failed to be incorporated (Fried et al, 2008,

pp. 9). The pioneering work of Koopmans (1951) provided the earliest formal definition

of technical efficiency as: “A producer is technically efficient if, and only if, it is

impossible to produce more of any output without producing less of some other output or

using more of some input.” Subsequently, Debreu (1951) and Farrell (1957) developed a

slightly different definition of technical efficiency by ruling out the slack units: “one

minus the maximum equiproportionate (radial) reduction in all inputs that is feasible with

given technology and output” (Fried et al, 2008, pp. 20). To be able to examine those

aforementioned means of measurement, it might be appropriate to introduce some certain

notations and formulations. Full set of input vectors, L(y), which can produce an output

vector y, is defined as:

(2.4)

production function l(y) derived from input isoquant function, consisting of input bundles to

produce y:

(2.5)

The efficient input subset ES(y), consisting of bundles of minimum possible inputs needed to

produce y, is defined as:

(2.6)

eventually interrelation between these three subsets can be represented as:

(2.7)

and depicted in Figure 2.2 (X1 stands for the first input while X2 denotes the 2nd input):
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Figure 2.2. Input of X1 and X2 combinations for a given quantity of output y

Source: Greene, 2008, pp. 101

The Debreu-Farrell input-oriented technical efficiency can be formulated relying on

the production function (Greene, 2008, pp. 102):

(2.8)

Shephard’s (1953) input distance function is another apparatus that has been used to

figure out the technical efficiency of firms from a relatively different perspective. Shephard

formulated the distance function (based on input measurements) as indicated below:

(2.9)

It is obvious that, Debreu-Farrell radial contradiction process of inputs is the inverse itera-

tion of Shephard’s input distance function. Therefore, (2.8) and (2.9) can be related to each other as:

(2.10)

To Debreu-Farrell, the first and foremost requirement of being technically efficient is to

be situated exactly on the isoquant curve I(y). However, Koopmans stipulates the “absence of

coordinatewise improvements” which means “a simultaneous membership in both efficient

subsets (Fried et al., 2008, pp. 25).” For instance, while the point XA on Figure 2.3 is technically

efficient according to the Debreu-Farrell definition, Koopmans spots this point – which is

outside the efficient subset – as inefficient due to slack usage of X2. As a consequence, it is
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convenient to state that “Debreu-Farrell technical efficiency is necessary, but not sufficient for

Koopmans technical efficiency” (Kang, 1998, pp. 63).

Figure 2.3. Technical and allocative efficiency of usage X1 and X2 inputs

Source: Greene, 2008, pp. 102

In efficiency analysis, two components have been put forward by Farrell (1957) as

fundamentals of efficiency comprising of technical (TE) and allocative (AE). Whilst the

former one arises when outputs fall short from ideal production given input level, the latter is

the result of inappropriate input choices concerning certain input prices and output level. As

indicated in Figure 2.3, producer utilises two inputs (X1 and X2) in order to produce a specific

output. At the input bundle of XA, this producer has the capability to decrease the amount of

inputs all the points in “level set” back to isoquant curve until reaching to the point ϴXA. That

is to say, the input choices at XA can be radially contradicted with the “absence of

coordinatewise improvements” up to the point ϴXA. Therefore, relying on both Koopmans

and Debreu-Farrell definitions, technical efficiency of this firm at the point XA is calculated

as:

(2.11)

where XA denotes the observed input levels ϴXA and represents the combination of technically

efficient amounts of inputs. To have an economically efficient production set, TE is not

sufficient alone. The input combination should be selected appropriately on the basis of their
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prices. The best-practicing mixture of inputs concerning the prices is the intersection point of

isoquant and isocost curves where technically feasible production units are produced at the

lowest cost. According to the Figure 2.3, allocative efficiency at XA is:

(2.12)

where ϴXA represents the combination of technically efficient amounts of inputs, αϴXA refers

to the mixture of inputs that has the lowest cost given this output and technology (Greene,

2008, pp. 102).

In order to convert production efficiency to cost efficiency, assume that a producer

faces input prices and aims to minimise costs. For this case, cost frontier can be narrated as:

(2.13)

if the inputs are freely disposable and the level sets L(y) are convex and closed, the cost

frontier above is the dual function Ds of input distance function proposed by Shephard (1953).

Therefore:

(2.14)

cost efficiency CE can be calculated as the ratio of minimum cost to actual cost:

(2.15)

regarding to the points shown in Figure 2.3, cost efficiency at is:

(2.16)

As being inferred from Figure 2.3, cost-efficiency has two components which are

allocative and technical efficiency. Whereas ( ) corresponds to the technical side of it, (

is indicating the allocative component. The product of these gives the value of cost efficiency.

(2.17)

To conclude the technical and allocative efficiency section, in order to measure the

efficiency levels of firms, two separate methods have been developed by researchers under

the rubric of mathematical programming approach and the econometric approach.

Mathematical programming approach which is also known as Data Envelopment Analysis

(DEA) was originated by Charnes, Cooper, and Rhodes (1978). In DEA, multiple outputs and

inputs are reduced into a single output-input form in which efficiency measure is yielded after

necessary calculations are completed with linear programming. Although DEA is frequently
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used in efficiency analysis its non-stochastic nature prevents researchers to attain

comprehensive and sustainable results in many cases. Therefore, econometric approach or

stochastic frontier analysis became preferable owing to its ability to distinguish the impact of

variation in technical efficiency from external stochastic error on the firm’s output. In the

following sections, stochastic frontier and data envelopment analyses will be examined

subsequently.

2.3. Stochastic frontier analysis

Coelli et al. (2005, pp. 211) describe common functional forms. In particular, different

algebraic forms of f(.) gave rise to different models. Some common functional forms are listed in

the Appendix 4 where γ and the βn and βmn are unknown parameters to be estimated. The βmn

parameters satisfy the identifying condition βmn = βnm for all n and m. This condition is sometimes

known as a symmetry condition. Note that some functional forms are special cases of others. For

example, the Cobb-Douglas can be obtained from the translog by setting all βmn = 0. When

choosing between these different forms, we usually give preference to those that are:

1. Flexible. A functional form is said to be first-order flexible if it has enough

parameters to provide a first order differential approximation to an arbitrary function

at a single point. The phrase nth order differential approximation to an arbitrary

function at a single point means it is possible to choose values of the parameters so

that the value of the approximating function and all its derivatives up to order n are

equal to those of the arbitrary function at that point. A second order flexible form

has enough parameters to provide a second order approximation. The linear and

Cobb-Douglas forms are first order flexible, while the remaining functional forms

listed in the Appendix 4 are second order flexible. All other things being equal, we

usually prefer functional forms that are second order flexible. However, increased

flexibility comes at a cost – there are more parameters to estimate and this may give

rise to econometric difficulty (eg., multicollinearity).

2. Linear in the parameters. Many of the functions listed in the Appendix 4 are linear

in the parameters, making them amenable to estimation using the linear regression

techniques. At first glance, the Cobb-Douglas and translog functions appear not to

satisfy this property. However, taking logarithms of both sides of these functions

yields for Cobb-Douglas:

(2.18)

where and translog function:
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(2.19)

which are both linear in the parameters. Thus, the parameters of Cob-Douglas and

translog functions can also be estimated in a linear regression framework.

3. Regular. Some of the functions listed in the Appendix 4 automatically satisfy the

economic regularity properties. For example, the normalised quadratic function is

automatically homogenous of degree zero (this makes it particularly suitable for

the estimation of demand and supply relationships). In other cases, it is usually

possible to devise and impose simple restrictions on the parameters that are

sufficient for certain properties to be satisfied. For example, a translog function is

homogenous of degree r if:

(2.20)

and

(2.21)

and a generalised Leontief function is concave if: .

4. Parsimonious. The principle of parsimony says we should choose the simplest

functional form that “gets the job done adequately”. Sometimes we can assess the

adequacy of a functional form prior to estimation. For example, Cobb-Douglas

functions inadequate in situations where elasticities may vary across data points

(Cobb-Douglas elasticities are constant. Other restrictive properties are that the

returns to scale are a constant and the elasticity of substitution is unity and both the

Cobb-Douglas and translog functions are problematic when the data contain zeros

because this makes impossible to construct logarithms of the variables. A method

for handling zero input observations has been proposed by Battese (1997).

Model adequacy is often determined after estimation by conducting a residual analysis

(i.e., assessing whether residuals exhibit any systematic patters that are indicative of a poorly

chosen function), hypothesis testing, calculating measures of goodness of fit and assessing

predictive performance. More information on functional forms is available in Fuss, McFadden

and Mundlak (1978) and Chambers (1988).

Aigner et al. (1977), Battese and Corra (1977), Meeusen and Van den Broek (1977)

independently proposed to estimate a stochastic production frontier. The model is denoted in

logs as follows (Deutsche Bundesbank, 2006):

(2.22)
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where xj denotes an input vector for firm j, vj depicts random error added to the non-negative

inefficiency term, uj . Random error, vj, accounts for measurement error and other random

factors affecting the value of the output variable, together with the combined effects of

unspecified input variables in the production function. The model is stochastic because the

upper limit is determined by the stochastic variable:

(2.23)

The random error, vj, can be positive or negative and so the stochastic frontier outputs

vary relative to the deterministic part of the frontier model, exp(xj) (Coelli et al., 2005, pp.

243). To estimate the stochastic frontier model, we need to assume a functional form. Since

banking is a multi-output industry, specification of a production function is not feasible.

Moreover, behavioural assumptions such as cost minimization are appropriate for banks and

thus we follow the consensus in the literature and use duality to specify a cost frontier. The

stochastic cost frontier has the following general log form:

(2.24)

Here, Ci is total cost for firm j, yr,j measures the rth output of firm j, and ci,j is the price

of the ith input of firm j. The error term, εj is composed of the two components vj and uj as

vj + uj. The random error term vj is assumed iid with

(2.25)

and is assumed to be independent of the explanatory variables. The inefficiency term is iid

(2.26)

and is independent of the vj . It is drawn from a non-negative distribution truncated at zero.

As in Lang and Welzel (1996), total costs and input prices are normalised by the price

of labour. Firm-specific efficiency scores are estimated as the conditional expectation of uj

given j (Jondrow et al., 1982). Efficiency measures are calculated as

(2.27)

and take on values between 0 and 1, where the latter indicates a fully efficient bank. The value

indicates the percentage of observed costs that would have been sufficient to produce the

observed output if the bank was fully efficient. Clearly, the ability of this approach to account

for previously described measurement error through v comes at a cost. Identification of the

two different total error components u and v requires, first, the distributional assumptions

outlined above and, second a re-parametrization during maximum-likelihood estimation

(MLE).
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First, equation with OLS and use slope parameters is estimated as starting values in

the MLE. In line with Aigner et al. (1977), employing a re-parametrization of

(2.28)

and

(2.29)

A useful implication is that provides an opportunity to test the validity of imposed

assumptions. It indicates the ratio of standard deviation attributable to inefficiency relative to

the standard deviation due to random noise. An insignificant estimate of means that no

inefficiency prevails. Clearly, as goes to zero and goes to infinity. Hence, no

inefficiency exists or all deviations are due to random noise. Likewise, for , ,

or , which implies that all deviation are explained by inefficiency. Then, inefficiency

is ’deterministic’ and resembles approaches excluding random noise, such as DEA.

As Greene (1997) figured out, in general, frontier production function can be

described as “an extension of the familiar regression model based on the microeconomic

premise that a production function represents some sort of ideal, the maximum output

attainable given a set of inputs.” In recent researches, to measure the efficiency level of a

firm/organization, distance between estimated production frontier and observed one is

computed (Erkoc, 2012).

Prior to current analysis, different approaches have been developed for efficiency

measurement in an econometric way by researchers (Farell, 1957; Aigner and Chu, 1968).

The initial framework on parametric frontier analysis commenced with Farell’s (1957)

cross-sectional model where goal programming techniques were used to estimate production

function. Parametric frontier is specified as:

(2.30)

where i=(1,2,3,…,I) represents the corresponding producers, Y is the level of output, X refers

to a vector of N inputs, f(.) is the production frontier depending on inputs and technology

parameters (β) to be estimated. The last term is the technical efficiency of the ith firm

calculated as the ratio of observed output over maximum feasible output:

(2.31)
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Aigner and Chu (1968) reformulated frontier function above with log-linear Cobb-

Douglas production function which was still reflecting the behaviours of deterministic

frontiers:

(2.32)

Even though frontier functions became parameterised with these extensions,

technology parameters aren’t estimated in any statistical sense, rather they are calculated via

using mathematical programming techniques. Therefore, to be able to “capture the effects of

exogenous shocks beyond the control of analysed units”, alternative econometric approaches

were put forward during the subsequent researches in this particular area of research (Murillo,

Zamorano: 2004). In two independent papers by Aigner et al. (1977) and Meeusen and van

den Broeck (1977) stochastic frontier function for Cobb-Douglas case was specified as

following:

(2.33)

where lnyi represents the logarithm of observed output, Xni is the vector of given inputs and βn

is a vector of unknown parameters. Accordingly is specified as:

(2.34)

First error component vi is independently and identically distributed as

and captures the effects of statistical noise such as random effects of measurement error and

external shocks out of firm’s control, while ui is independently and identically half-normal

distributed and intended to capture technical inefficiency which can be

measured as the deficiency in output away from the maximum possible output given by the

stochastic production frontier:

(2.35)

The property that ui ≥0 ensures all the observed outputs should lie below or on the

stochastic frontier. Any deviation from the aforementioned frontier will be treated as the

result of factors controlled by firm that named as technical and economic inefficiency (Aigner

et al., 1977). Eventually, technical efficiency (economic efficiency will be discussed further in

the text) of the ith firm can be depicted as:

(2.36)
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First and foremost motivation behind efficiency analysis is to estimate maximum

feasible frontier and accordingly measure the efficiency scores of each and every DMU

relative to that frontier. This estimation process was initially originated with different versions

of Ordinary Least Squares (OLS) as shown in Figure 2.4 through which average-practising

frontier was estimated and shifted up by (i) the maximum amount of residuals (Corrected

OLS) coined by Gabrielsen (1975) or (ii) the mean of the residuals (Modified OLS) used by

Richmond (1974). Apparently, the main drawback of these estimation procedures is taking the

efficiency performance of the average producer as a benchmark (instead of best-practising

one) and calculating other observed units’ efficiency concerning that point.

Figure 2.4. OLS production frontier estimators (b is the least squares coefficient

vector in the regression of lnyi on constant and x)

Source: Greene, 2008, pp. 106

In light of using OLS, Greene (1980) preferred Maximum Likelihood Estimation

(MLE) to estimate technology parameters as well as residuals which were eventually

decomposed into statistical noise and inefficiency term by Jondrow et al. (1982). The

parameters of this regression (βs) are being estimated by log-likelihood function in

which σ2= σ2
u+ σ2

v and λ= σ2
u/σ2

v ≥0. If λ=0, then that means all deviations from the

stochastic frontier is linked to noise term and there isn’t any sort of technical inefficiency. The

log-likelihood function is written as:
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(2.37)

where y and εi are corresponding same representations in (2.35) and (2.34), Φ(x) is the

cumulative density function (cdf) of the standard normal distribution. To estimate βs,

“iterative optimisation procedure” is undertaken until the values maximising the function can

be obtained (Coelli et al., 2005, pp. 246). The values are necessary to proceed with further

efficiency score estimation.

2.4. Data envelopment analysis

The mathematical programming approach to the construction of frontiers and the

measurement of efficiency relative to the constructed frontiers goes by the descriptive title of

data envelopment analysis, with the acronym DEA (Fried et al., 2008, pp 45). Recent

scientific publications worldwide confirm that DEA is applied widely in different branches of

scientific research (Liu et al., 2016). DEA has been applied for simultaneous analysis of

production and investment performance of Canadian life and health insurance companies (Wu

et al., 2007), for analysis of efficiency and productivity in the Swiss insurance industry

(Biener et al., 2016), on bank branch efficiency (Paradi et al., 2011), on efficiency evaluation

of equity funds (Babalos et al., 2012) and in other areas.

Like the econometric approach, the programming approach can be categorized

according to the type of data available (cross-section or panel), and according to the types of

variables available (quantities only, or quantities and prices). With quantities only, technical

efficiency can be estimated, while with quantities and prices economic efficiency can be

estimated and decomposed into its technical and allocative components. However DEA was

developed in a public sector, not-for-profit environment, in which prices are suspect at best

and missing at worst. Consequently the vast majority of DEA studies use quantity data only

and estimate technical efficiency only, despite the fact that the procedures are easily adapted

to the estimation of economic efficiency in a setting in which prices are available and reliable.

Data Envelopment Analysis was introduced by Charnes et al. (1978), CCR henceforth

for short. They developed the piece-wise-linear convex hull approach to frontier estimation

proposed by Farrell (1957) in a model which has an input orientation and assumes constant

return to scale, in the following CCR model (Deutsche Bundesbank, 2006). Subsequent

papers have considered alternative sets of assumptions, such as variable return to scale (VRS)

and output orientation (Banker et al., 1984). The originally suggested input oriented CCR is

formulated as:
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(2.38)

(2.39)

(2.40)

(2.41)

where θ is a scalar, λ is a N*1 vector of constants, yo is an output vector for a DMUo, Y is the

matrix of outputs of the other DMUs and the number of DMUs ranges in j=1...n, x0 is the

vector of input of DMU0 and X is the matrix of input of the other DMUs. The value of θ

obtained will be the efficiency score for the oth DMU where 0 ≤θ≤1. In case θ has value equal

to 1 the DMU lies on the frontier and is fully efficient.

Essentially, the optimization procedure takes the oth DMU and then seeks to radially

contract the input vector, x0, as much as possible while still remaining within the feasible

input set. The radial contraction of the vector x0 produces a projection point (Xλ, Yλ) on the

efficient frontier and the constraints ensure that this projection belongs to the feasible set

(Coelli et al., 2005, pp. 163). DEA generates the efficiency frontier as a linear combination of

the efficient observed data instead of assuming an explicit functional form a priori. The

difference between the vector x0 and the projection point (Xλ, Yλ) measures inefficiency. The

original CCR model assumes constant return to scale (CRS), an inappropriate assumption for

most banking studies in general (Hackethal, 2004). It is therefore reasonable to adopt variable

return to scale (VRS), which ensures that a firm is compared only with firms of a similar size.

This implies to add a constraint N1λ = 1 to the CCR problem, where N1 is a N*1 vector of

ones.

The model with VRS creates the frontier as a convex hull of intersecting planes in

contrast to the model with CRS, which forms a conical hull. The VRS model thus envelops

the data more tightly and provides efficiency scores that are equal or greater than those of the

CRS model (Banker et al., 1984).

The CCR model focuses on the technical-physical aspects of production. It is appropriate

if behavioural assumptions of firms’ objectives like cost minimization or profit maximization

cannot be made. Alternatively, the model may prove useful if unit price and unit cost information

are either unavailable or of questionable quality due, for example, to substantial measurement

error. If economic objective functions are reasonable and if reliable price information is

available, however, DEA can also be used to identify allocative efficiency (Cooper et al.,

2007). Since in relation to banks it is normally assumed that banks minimize cost, input

oriented efficiency with variable return to scale is preferred. In fact, one may argue that both
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banking groups do not follow strict profit maximization. For example, savings banks mention

as an objective to promote saving and capital accumulation and the funding of public tasks.

Likewise, cooperatives aim to promote the acquisition and business activities of the members.

While banks may be consciously willing to forego profit margins, it is argued that cost

minimization is a necessary condition for any bank since no competitor can offer similar

products at higher cost in the long run (Deutsche Bundesbank, 2006). According cost model is

written as:

(2.42)

(2.43)

(2.44)

(2.45)

(2.46)

where j = 1, ..., n are the number of bank, i = 1, ..., m are input volumes used by

bank j, r = 1, ..., s measures the volume of output r and ci0 is the unit cost of the input i of

bank DMU0 which is the benchmark projection that can be different from one bank to

another. The minimization problem is calculated for each bank of the sample, thus identifying

for each a benchmark combination of inputs and cost.

Every DEA model assumes returns-to-scale characteristics that is represented by the

ranges of the sum of the intensity vector λ, i.e., L ≤λ11+ λ2+...+ λn ≤U. Here we compute

variable returns to scale and use L = U = 1, i.e. we consider convex hull representation. Based

on an optimal solution (x*, λ*) of the above problem, the cost efficiency of DMU0 is defined

as:

(2.47)

where CE0 is the ratio of minimum cost to observed cost for the oth firm. This approach

implies that all observed input-cost combinations are measured with no error. Outliers may be

classified as very efficient simply because data error implies no comparison unit for these

institutes or they may simply be unique. Since this hypothetical bank co-determines the

frontier relative to which all other peers are evaluated, mean efficiency may be low as the

majority of banks are located far above this benchmark. If we assume that measurement errors

occur randomly, a stochastic approach can alleviate the problem.
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DEA is one of the mainstream methods of efficiency analysis which doesn’t presume

any functional form for production (Erkoc, 2012). It basically “involves the use of linear

programming methods to construct a non-parametric piece-wise surface (or frontier) over the

data” (Coelli et al., 2005, pp. 162). Therefore, efficiency of each decision making unit (DMU

hereafter) which can be a bank, hospital, university and so forth is calculated regarding to the

“best practising” producer. In other words, DEA is based upon a comparative analysis of

observed producers to their counterparts (Greene, 2008, pp. 149). The comprehensive

literature of this methodology can be reached in Charnes, Cooper and Rhodes (1978), Banker,

Charnes and Cooper (1984), Dyson and Thanassoulis (1988), Seiford and Thrall (1990), Ali,

Cook and Seiford (1991) and Thanassoulis (2001).

Data Envelopment Analysis was coined by Charnes, Cooper and Rhodes (1978) which

had an input-oriented model with constant return to scale (CRS). This method which is

currently known as basic DEA was an extension of “Farrell's measure to multiple – input

multiple – output situations and operationalised it using mathematical programming”

(Emrouznejad, 2000, pp. 17). In subsequent researches, Färe, Grosskopf and Logan (1983) and

Banker, Charnes and Cooper (1984), variable returns to scale (VRS) models were developed

and introduced to the DEA literature.

Furthermore, to capture the statistical error and separate it from efficiency term,

two-sided deviation was brought in by Varian (1985) and besides “chance-constrained”

efficiency analysis was integrated (Land et al., 1993) to the DEA models. And eventually, this

efficiency estimation methodology is being used in the wide range of areas including

management, operations research and economics.

So as to illustrate basic DEA model mathematically, let’s assume that each decision-

making units (DMUs) use m inputs for the production of n outputs in a given technology

level. Xij denotes the amount of input i (i=1,2,…...,m) produced by jth DMU (j=1,2,….,k), Ysj

whereas represents the quantity of output s (s=1,2,…..,n) produced by jth DMU (j=1,2,….,k).

The variables ur (r=1, 2,….,n) and wi (i=1,2,……,m) are weights of each output and input

respectively (Erkoc, 2012). The technical efficiency of DMU0 can be written as:

(2.48)

subject to:

(2.49)

for j=1,2,….,k and ur and wi ≥0 (r=1,2,…..,n) and (i=1,2,……,m)
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This mathematical representation can be clarified as finding the appropriate values for

u and w that maximise efficiency level of the observed firm subject to all efficiency scores are

less than or equal to 1. To avoid infinite solutions (Coelli et al., 2005, pp.163) and obtain a

linear programming model, Charnes-Cooper transformation can be used as following:

(2.50)

subject to:

(2.51)

(2.52)

μr and wi ≥0 (r=1,2,…..,n) and (i=1,2,……,m) (2.53)

via using duality property of linear programming, equivalent form of this envelopment system

can be illustrated as:

Min θ (2.54)

subject to:

(i=1,2,…,m) (2.55)

(r=1,2,…,n) (2.56)

(2.57)

where θ is a scalar and λ is a k x1 vector of constants. The solution of this linear system will

end up with finding θs corresponding to the efficiency level of each DMU (Erkoc, 2012).

Therefore θ should be less than or equal to 1 as well as the firm with θ=1 is

technically efficient that means operating on the frontier concerning Farell’s (1957)

proposition.

Previously where Farell’s (1957) and Koopman’s (1951) definitions of efficiency were

discussed, the magnitude of “coordinatewise improvements” were highlighted inspiring from

Koopman’s analysis. Therefore, there is a precise need to integrate slack variables into the

linear programming model through which efficiency scores will be gauged concerning the

slack usage of any input. The model becomes as follows:

(2.58)

subject to:

(2.59)
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(2.60)

(2.61)

s+
r and s-

i are constrained to become non-negative and transformed inequalities into
equations. s+

r means that:

(2.62)

must be satisfied by every single solution, whereas s-
i denotes that:

(2.63)

must be sustained for each input used by DMU0 (Erkoc, 2012).

Figure 2.5. illustrates DEA in a generic way that allows discussing Farell and

Koopmans’s efficiency approaches. All the points on the isoquant curve can be named as

efficient combinations of input X1 and input X2. However, Koopmans reveals the fact that

points on the isoquant curve with slack usage of inputs (like E) can’t be shown as efficient

combination of inputs because there is a clear slack compared of usage input X1 to D.

Figure 2.5. Input X1 and input X2 slacks according to DEA

Source: Daraio, Simar, 2007, pp. 33

Once the efficiency measures have been computed, the analysis of the “best performers”

can be applied (Daraio, Simar, 2007, pp. 33).
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2.4.1. Constant returns to scale versus variable returns to scale models

The analysis up to this point was assuming that DMUs are operating at constant return

to scale (CRS) as put forward by Charnes, Cooper and Rhodes (1978) where t times increase

in inputs will result in t times increase in output (i.e. t*Y = t*f {X}). On the other hand, in

many sectors due to “imperfect competition, government regulations and constraints on

finance” firms can’t be run at optimal scale (Coelli et al., 2005, pp. 172). Therefore, scale

efficiency which has an impact on technical efficiency of a firm arises in these circumstances.

So as to capture the magnitude of “scale effect”, Färe, Grosskopf and Logan (1983) and

Banker, Charnes and Cooper (1984) developed a variable returns to scale (VRS) in which

CRS assumption is relaxed. Figure 2.6. illustrates the divergence of VRS models from CRS

ones in a quite generic way. For instance, the efficiency of point B is calculated as the ratio of

O1/O2 regarding VRS frontier, whereas is equal to O1/O3 if CRS frontier is taken as the

reference point. Eventually, it is apparent that VRS frontier takes the magnitude of scale

efficiency into account while measuring the total efficiency.

Figure 2.6. DEA CRS and VRS models showing combinations

of fixed inputs needed to produce output

Source: prepared by the author based on Coelli et al., 2005, pp. 174, 175
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Linear programming model of VRS is quite similar to the CRS as indicated in

previously discussed formulas. Only difference is addition of a convexity constraint to the system:

(2.64)

for j= 1, for j=1,2,….,k.

The mathematical relationship between VRS and CRS efficiency measurements can

be illustrated as (Coelli et al., 2005, pp 173):

(2.65)

where SE denotes scale efficiency, which means that CRS technical efficiency of a firm can

be decoupled into pure technical efficiency and scale efficiency (SE). Even though, an

analytical association exists among CRS and VRS models, input and output efficiency scores

are different in VRS unlike in CRS models (Emrouznejad, 2000, pp. 25). Furthermore, DEA

CRS and VRS models can be extended by input and output oriented measurements. In the

Thesis, input oriented measurements are used.

2.4.2.Allocative efficiency

In DEA models, allocative efficiency of a DMU can be gauged alongside the technical

efficiency scores by the means of cost minimisation or revenue/profit maximisation if price

information about input set is available (Erkoc, 2012). VRS cost minimization case with

input-orientated model as an example is demonstrated to measure allocative efficiency via

using same linear system of (2.66), (2.67), (2.68), (2.69) and (2.70):

(2.66)

subject to:

(2.67)

(2.68)

(2.69)

(2.70)

where pi represents price data about input set and Xi1
*is the cost minimising input quantities

derived by linear programming (Erkoc, 2012). Eventually, cost efficiency (i.e. economic

efficiency) of the firm is calculated as the minimum cost to observed cost:

(2.71)
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If the price information of output is available as well as “revenue maximisation is a

more appropriate behavioural assumption” (Coelli et al., 2005, pp. 184), then programming

model can be converted to revenue maximisation with VRS shown below:

(2.72)

subject to

(2.73)

(2.74)

(2.75)

(2.76)

where qi refers to price information of corresponding output levels, Yi0
* is the revenue

maximisation amounts of output attained at the end of solution iterations. Then, revenue

efficiency of the observed DMU is computed as the ratio of observed revenue to maximum

revenue:

(2.77)

Lastly, if both price data of inputs and outputs is available, profit efficiency of the

DMUs can be calculated via using DEA (Erkoc, 2012). Profit maximisation with VRS model

is specified as:

(2.78)

subject to

(2.79)

(2.80)

(2.81)

(2.82)

Profit efficiency of the observed DMU can be computed as the ratio of observed profit

to maximum attainable profit, however in this case efficiency values may be equal to 0 if

observed profit is zero, and undefined if maximum profit is zero:
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(2.83)

Therefore, the above-mentioned conditions impose major restrictions on usage of

profit efficiency in the suggested manner. Therefore, income or other non-negative output

efficiency is considered to be a more reliable measure.

2.5. Interpretation of SFA and DEA results

Efficiency is generally measured using either DEA or stochastic frontier methods

(Coelli et al, 2005). Some of the advantages of stochastic frontiers over DEA are:

It accounts for noise;

It can be used to conduct conventional tests of hypotheses.

While some disadvantages are:

Need to specify a distributional form for the inefficiency term;

Need to specify a functional form for the production function (or cost function, etc.).

Erkoc (2012) also states that whereas the superiority of SFA over to the DEA was

revealed as:

Including statistical noise into the frontier;

Allowing statistical tests on the estimates, DEA is seen advantageous at times due to

the fact that it doesn’t require any specific functional form for production function

and distributional form for inefficiency terms.

For that reason, trade-off between misspecification bias (in SFA) and measurement

error (in DEA) determines the preference of researchers conducting efficiency analysis. To

alleviate the repercussions motivated from this trade-off, statistical properties are trying to be

integrated to the deterministic approaches, even as recent applications using diverse collection

of functional forms prevents stochastic methods to be over-parameterised (Erkoc, 2012).

One of papers comparing SFA and DEA relying on a sample data was Gong and

Sickles (2002). The result put forward by them was claiming that “Our results indicate that for

simple underlying technologies the relative performance of the stochastic frontier models

vis-a-vis DEA relies on the choice of functional forms”. In addition to that, severity of

misspecification error accompanied by “degree of correlatedness of inefficiency with

regressors” makes DEA more appealing (Gong and Sickles, 2002). In this particular case, the

loser of the trade-off between misspecification and measurement errors is named as the

former one. Berenguer et al. (2016) estimated managerial efficiencies in the health care

industry by using both DEA and SFA. In another two separate papers, Bauer et al. (1998) and
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Cummins and Zi (1998) using dataset of US banks and life insurance companies, they

explored a weak but positive rank correlation between point estimators of econometric and

mathematical programming techniques. The other point that gives idea about the robustness

and appropriateness of these two methodologies is the value of “λ” corresponding to σu/σv. If λ

gets closer to +∞, this means all variation from frontier is being motivated from inefficiency

which is the chief argument of deterministic frontiers. In a similar view, in the cases where λ

is close to 0, stochastic analysis is worth opting for (Erkoc, 2012). As a result of all these

aforementioned arguments, it’s extremely obvious that choosing one method to another will

always have a certain amount of opportunity cost.

Current practice includes two approaches to efficiency measurement: the

programming approach and the econometric approach. Although it is difficult to draw general

conclusions from a single study, the results of this one concur with the common perception

that the main advantage of the econometric approach lies in its ability to shift the deleterious

effect of measurement error away from estimates of efficiency. The stochastic frontier

approach has a number of virtues, notably its internal consistency and its ease of

implementation. For single-equation, cross-section analysis, with modern computer software,

the stochastic frontier model is not appreciably more complex than a linear regression model.

The possibility of adding a shift parameter to it, and the numerous interesting ancillary

calculations derived by Jondrow et al. (1982) and Battese and Coelli (1992, 1995) suggest that

the half-normal model is the most useful formulation. Other variants such as the truncated-

normal model with heterogeneity in the mean allow for great flexibility in the modelling

tools. Panel data open up numerous interesting possibilities. Approaches based on regression

analysis of the fixed- and random-effects models have the appeal of robustness and the

potential for a consistent estimator of inefficiency. The fixed-effects model does carry with it

the necessity that the analyst revert back, essentially, to the deterministic frontier model. The

random effects model, on the other hand, has the appeal of the single-equation stochastic

frontier. However, as in other settings, the drawback to this approach is that the effects must

be assumed to be uncorrelated with the regressors (factors). This is likely to be minor in this

context. It is routinely assumed in any event. The impact of the assumption of time invariance

of inefficiency seems to be the one large effect of model specification.

Consistent with other researchers, it was found that estimates of technical and cost

inefficiency are quite robust to distributional assumptions, to the choice of fixed or random

effects and to methodology, Bayesian versus classical, but they are quite sensitive to the

crucial assumption of time invariance (or the lack thereof).
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2.6. Capital implications

Capital structure of a company is very important from the perspective of cost of

shareholders equity and financial risk posed by leverage or using debt (Childs, Mauer, 2008).

In particular, corporate finance researchers have argued that for a variety of reasons managers

of firms have strong incentives to pursue suboptimal risk strategies, either in pursuit of equity

value maximization or in pursuit of more narrow self-interest. One line of research argues that

equity-based compensation may encourage a manager in a levered firm to adopt excessively

risky strategies, typically at the expense of debtholders. This risk-shifting or asset substitution

incentive exacerbates stockholder-bondholder conflicts and generates agency costs of debt.

Modigliani and Miller (1958) proved that the choice between debt and equity

financing has no material effects on the value of the firm or on the cost or availability of

capital. They assumed perfect and frictionless capital markets, in which financial innovation

would quickly extinguish any deviation from their predicted equilibrium.

Debt ratios vary across industries (Myers, 2001). For example, the large, integrated oil

companies have relied mostly on debt for external financing. At the other extreme, the major

pharmaceutical companies typically operate at negative debt ratios: their holdings of cash and

marketable securities exceed their outstanding debt, so they are net lenders. The weighted

average cost of capital rA is, according to Modigliani and Miller, a constant. Also, debt has a

prior claim on the firm’s assets and earnings, so the cost of debt is always less than the cost of

equity. The equation for the cost of equity is shown by the formula (2.84).

(2.84)

The cost of equity, which is the expected rate of return demanded by equity investors,

increases with the market-value debt-equity ratio D/E. The rate of increase depends on the

spread between the overall cost of capital rA and the cost of debt rD.

Conflicts between debt and equity investors only arise when there is a risk of default.

If debt is totally free of default risk, debtholders have no interest in the income, value or risk

of the firm. But if there is a chance of default, then shareholders can gain at the expense of

debt investors. Equity is a residual claim, so shareholders gain when the value of existing debt

falls, even when the value of the firm is constant.

As Jensen and Meckling (1976) stressed, managers will act in their own economic

self-interest. That self-interest can be redirected by share ownership, compensation schemes,

or other devices, but the alignment between shareholders’ and managers’ objectives is

necessarily imperfect.
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No company can expect prolonged existence without achieving returns that at least

compensate investors for their opportunity costs (Pike, Neale, 2009, pp. 263). Shareholders

who receive a poor rate of return will vote with their wallets, depressing share price. If its

share price underperforms the market (allowing for systematic risk), a company is ripe for

reorganisation, takeover or both.

A management team, motivated if only by job security, must earn acceptable returns

for shareholders. Different returns may be required for different activities, according to their

riskiness. The return that a company should seek on its investment depends not only on its

inherent business risk, but also on its capital structure – its particular mix of debt and equity

financing. Shareholders seek a return to cover the cost of waiting for their returns, plus

compensation for inflation, plus a premium to cover the exposure to risk of their capital,

depending on the risk of the business activity.

Theoretical capital implications discussed above as well as findings of the expert

interviews will be taken into account in elaboration of financial models implemented in the

empirical research of the Thesis. In particular, the return on equity measure will be assessed

both as a standalone indicator as well as will be included in certain financial models as

economic cost of capital. The debt equity ratio will not be taken into account because pension

fund management companies have positive cash flows from operational activities and thus

typically do not bear financial debt.

2.7. Analytic hierarchy process

Decision making, for which we gather most of our information, has become a

mathematical science today (Figuera et al., 2005). It formalises the thinking we use so that,

what we have to do to make better decisions is transparent in all its aspects. Decision making

involves many criteria and subcriteria used to rank the alternatives of a decision (Saaty,

2008). Not only does one need to create priorities for the alternatives with respect to the

criteria or subcriteria in terms of which they need to be evaluated, but also for the criteria in

terms of a higher goal, or if they depend on the alternatives, then in terms of the alternatives

themselves. The criteria may be intangible, and have no measurements to serve as a guide to

rank the alternatives, and creating priorities for the criteria themselves in order to weigh the

priorities of the alternatives and add over all the criteria to obtain the desired overall ranks of

the alternatives is a challenging task.

The analytic hierarchy process (AHP) is a systematic approach developed in late 1970s

to give decision making based on experience, intuition and heuristic in the structure of a

well-defined methodology derived from sound mathematical principles (Bhushan, Rai, 2004).
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It provides a formalised approach where economic justification of the time investment in the

decision making process is provided by the better quality of solutions to complex problems.

There are three major concepts behind the AHP, as follows:

AHP is analytic – mathematical and logical reasoning for arriving at the decision is

the strength of the AHP. It helps in analysing the decision problem on a logical

footing and assists in converting decision-makers’ intuition and gut feelings into

numbers which can be openly questioned by others and can also be explained to

others.

AHP structures the problem as a hierarchy – hierarchic decomposition comes

naturally to human beings. Reducing the complex problem into sub-problems to be

tackled one at a time is the fundamental way that human decision-makers have

worked. Hence to deal with a large and complex decision-making problem it is

essential to break it down as a hierarchy. The AHP allows that.

AHP defines a process for decision-making – Formal processes for decision-making

are the need of the hour. Decisions, especially collective ones, need to evolve.

A process is required that will incorporate the decision-makers inputs, revisions and

learnings and communicate them to others so as to reach a collective decision. The AHP has

been created to formalise the process and place it on a scientific footing. The AHP helps in

aiding the natural decision-making process. To make a decision in an organised way to

generate priorities we need to decompose the decision into the following steps (Saaty, 2008):

1. Define the problem and determine the kind of knowledge sought.

2. Structure the decision hierarchy from the top with the goal of the decision, then the

objectives from a broad perspective, through the intermediate levels to the lowest

level. The problem is decomposed into a hierarchy of goal, criteria, sub-criteria

and alternatives. This is the most creative and important part of decision-making.

Structuring the decision problem as a hierarchy is fundamental to the process of

the AHP. Hierarchy indicates a relationship between elements of one level with

those of the level immediately below. Saaty (2008) suggests that a useful way to

structure the hierarchy is to work down from the goal as far as one can and then

work up from the alternatives until the levels of the two processes are linked in

such a way as to make comparisons possible. Figure 2.7 shows a generic hierarchic

structure (Bhushan, Rai, 2004). At the root of the hierarchy is the goal or objective

of the problem being studied and analysed. The leaf nodes are the alternatives to

be compared. In between these two levels are various criteria and sub-criteria.
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Figure 2.7. Generic hierarchic structure

Source: Bhushan, Rai, 2004

3. Data are collected from experts or decision-makers corresponding to the hierarchic

structure, in the pairwise comparison of alternatives on a qualitative scale as

described below. Experts can rate the comparison as equal, marginally strong,

strong, very strong, and extremely strong. The opinion can be collected in a

specially designed format as shown in Figure 2.8 while a scale is presented in the

Appendix 5. It has to be noted that traditionally a nine point scale is used for AHP.

However, in some cases ten or even five point Likert scales are used for pairwise

comparisons both within the AHP and outside it (Lee et al, 2010; Hossain et al,

2014; Koczkodaj, 2015; Amlani, Schafer, 2009; Song, Kang, 2016).

4. Construct a set of pairwise comparison matrices. Each element in an upper level is

used to compare the elements in the level immediately below with respect to it.

Figure 2.8. Format for pairwise comparisons

Source: Bhushan, Rai, 2004

The pairwise comparisons of various criteria generated at step 2 are organised into

a square matrix. The diagonal elements of the matrix are 1. The criterion in the ith

row is better than criterion in the jth column if the value of element (i, j) is more

than 1; otherwise the criterion in the jth column is better than that in the ith row.

The (j, i) element of the matrix is the reciprocal of the (i, j) element.
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5. Use the priorities obtained from the comparisons to weigh the priorities in the level

immediately below. This step has to be done for every element. Then for each

element in the level below add its weighed values and obtain its overall or global

priority. Continue this process of weighing and adding until the final priorities of

the alternatives in the bottom most level are obtained. To make comparisons, we

need a scale of numbers that indicates how many times more important or

dominant one element is over another element with respect to the criterion or

property with respect to which they are compared.

The principle eigenvalue and the corresponding normalised right eigenvector of

the comparison matrix give the relative importance of the various criteria being

compared. The elements of the normalised eigenvector are termed weights with

respect to the criteria or sub-criteria and ratings with respect to alternatives.

6. The consistency of the matrix of order n is evaluated. Comparisons made by this

method are subjective and the AHP tolerates inconsistency through the amount of

redundancy in the approach. If this consistency index fails to reach a required level

than answers to comparisons may be re-examined. The consistency index, CI, is

calculated as shown by the formula (2.85):

(2.85)

where λmax is the maximum eigenvalue of the judgement matrix. This CI can be

compared with that of a random matrix, RI. CI values for comparison are provided

in the Table 2.1. The ratio derived, CI/RI, is termed the consistency ratio, CR.

Table 2.1

Random Consistency Index Table – 2001

n 1 2 3 4 5 6 7 8 9 10
Random Index 0 0 0.52 0.89 1.11 1.25 1.35 1.40 1.45 1.49

Source: Saaty, 2008

Saaty (2008) suggests the value of CR should be less than 0.1.

7. The rating of each alternative is multiplied by the weights of the sub-criteria and

aggregated to get local ratings with respect to each criterion. The local ratings are

then multiplied by the weights of the criteria and aggregated to get global ratings.

The AHP produces weight values for each alternative based on the judged

importance of one alternative over another with respect to a common criterion.

In the current Thesis certain elements of the AHP were chosen as the appropriate

method for processing some results of the expert interviews as a part of the empirical analysis.



74

3. EFFICIENCY ASSESSMENT OF PENSION FUND

MANAGEMENT BANCASSURANCE IN BALTICS

3.1. Financial sector marketplace

3.1.1. Global developments in banking and asset management

The purpose of the section is to examine profitability of banking and asset

management as well as general industry trends. The Author emphasises that pension fund

management in terms of general trends, including profitability, is closer to asset management

rather than life insurance.

Five years since the global financial crisis, bankers across Europe still find themselves

waging battle on many fronts (Bain&Company, 2013). Low interest rates, a loss of

customers’ trust, stiff new target capital requirements and regulatory mandates have

compounded the difficulty of operating in weak Eurozone economies. On the cost side,

moreover, banks are reconfiguring their distribution networks and streamlining operations.

With capital adequacy, asset quality and broad macroeconomic trends playing more

prominent roles in shaping a bank’s financial performance, it is the balance sheet, not the

profit-and-loss statement, which better captures the bank’s overall health and points to the

areas that most need improvement. Countries in core Europe’s northern tier occupied the

middle ranks of the national league tables, with the Nordic and Austrian banks showing the

most consistent performance since 2008. Dutch, Belgian and German banks have been on an

upswing since the financial crisis hit. UK and French banks have been treading water,

although Standard Chartered Bank and HSBC in the UK and BNP Paribas in France all

ranked among the top 15 banks in core European countries. Local banks in core European

countries face perhaps the stiffest challenges, as restructuring will continue in the face of

stagnant economies and a higher cost of risk.

According to Bain&Company (2013), bank profitability in Europe has eroded after the

post financial crisis peak in 2010. In particular, ROE was reported to be 0.8% in 2008, which

started to pick up to 6.4% in 2009 and 10.4% in 2010. However, it resumed a decline in 2011

to 7.5% and dropped to 4.9% in 2012.

As liquidity risks have shifted towards asset owners and the buy-side, the focus moves

towards the available tools for policy makers to respond (Morgan Stanley, 2015). The greatest

area of uncertainty is around asset managers. Policy makers such as Financial Stability

Oversight Council, Securities and Exchange Commission, Financial Stability Board and Bank
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of England are starting to ask asset managers for views on how to maintain liquidity during

ordinary and stressed markets. The most industry action to date was seen in:

Improving ‘core’ liquidity management;

Ensuring liquidity contingency plans are in place at the fund level;

Refining product structures including portfolio construction and design.

The range of actions taken and in many cases the sophistication of the response,

however, differs significantly:

In liquidity management, all managers review and track cash and cash-substitute

shares, selectively use derivatives, and agree credit lines. A smaller group of asset

managers is looking to fully understand end-investors and their expected flow

behaviour (e.g. difference of defined contribution vs. regular retail mutual fund

assets) and link this back to portfolio management to account for investor liquidity

in their strategy;

With regard to contingency planning, all managers have basic plans in place; where

we are seeing differences is a) to what extent these plans are linked to stress tests,

b) how board/executive team management run “Fire Drill” exercises, testing their

decision making in a crisis situation and c) the level of coordination with all

regulators in which jurisdictions they operate;

In terms of product / fund structures we have seen a clear shift towards

multi-sector funds which also allow taking advantage of liquidity dislocations by

pivoting liquidity towards these areas.

A growing number of asset managers looking much more seriously into capacity

management for their respective fund structures. Also Morgan Stanley (2015)

claims that banks have consolidated significantly since the crisis, however asset

management concentration has remained flat. The outlook for wholesale banking

is challenging, but still positive. Morgan Stanley expects ROE to improve from

9% for the so called core perimeter banks in 2014 to 12% in 2017. A boost of 2%

is supposed to come from revenue growth, which will have to deal with headwinds

arising from regulatory developments as well as 3% from business restructuring.

However, regulatory developments are estimated to erase 2% of ROE, thus

resulting in estimated 12% in 2017.

One more trend noticed by Morgan Stanley (2015) is that spread of wholesale

bank returns around the average has increased in 2013-2014. The overall picture of

ROE of wholesale banks is displayed in the Figure 3.1.
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Figure 3.1. Return on equity of wholesale banks

Source: Morgan Stanley, 2015

Global universal banks were the big winners of share in the aftermath of global

financial crisis. Market share for the group as a whole jumped from 24% in 2005-2006 to

42% in 2010-2011. This group is made up of 5 of the top 6 global banks by revenue in recent

years. The economic benefits of size are also under scrutiny. The complexity of bank

infrastructures means the industry has a poor record in delivering economies of scale in

technology and operations.

A study by the European Central Bank (2010) reveals similar patterns in relation to

returns on shareholders equity in international, universal and investment banks. A sampling

method was used. In particular, investment banks were represented in a sample only by five

banks – Morgan Stanley, Goldman Sachs, Deutsche Bank, UBS and Credit Suisse. Universal

banks were represented by seven banks, including Royal Bank of Scotland, Bank of America,

Barclays, BNP Paribas, HSBC, Santader and UniCredit. A sample of international banks

included twelve major international banks. Return on equity in the major group of

international banks as well as in subgroups including investment and universal banks was

steadily growing from 2003 through 2007. The median for international banks increased from

17% in 2003 till a breath-taking 25% in 2007. The same figures for investment and universal

banks were correspondingly 10% and 20% in 2003 and a spectacular 30% and 21% in 2007. It

is noteworthy that the mean return on equity of universal banks stayed quite flat in a range of

20-22%. However, things changes were rapidly when the financial crisis emerged. The mean

return on equity of the internal banks plunged to -7% in 2008 and recovered to 10% only in
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2010. The development of ROE of universal banks was the least volatile with a drop to 0% in

2009 and recovery to 10% in 2010.

Investment banks, as it should not come as any surprise, were very heavily exposed to

the financial crisis and thus experienced the sharpest drop of the return on shareholders’

equity down to -20% in 2008, which recovered to 18% in 2010.

Life insurance industry, often considered closely linked with asset management

because of various similarities, also recovered after the great financial depression (Federal

Insurance Office, 2013). Sector return on average equity (ROE) for 2012 was 12.8 percent.

Although a substantial increase relative to 2011, the 2012 ROE is modest relative to

pre-financial crisis returns, which averaged 13.8 percent from 2003 to 2007. In particular,

average return on equity for life insurance companies was -20.35% in 2008, which recovered

to 7.94% in 2009 and further to 9.39% in 2010. In 2011 only modest 4.66% were reported as

ROE. Clearly, the post crisis environment proved to be less favourable for delivering return

on equity to shareholders at levels seen before the financial crisis.

According to the study by McKinsey (2014), the global asset management industry

regained its pre-crisis market share of financial assets, climbing to 25.1% of total financial

assets, against 23.6% in 2012. However, The Boston Consulting group (2016) points it out

that global value of assets under management remained essentially flat in 2015, raising just

1% to 71.4 trillion of US dollars (Figure 3.2).

Figure 3.2. Total global assets under management, USD trillions

Source: Boston Consulting Group, 2016
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The asset management industry remains highly attractive in terms of returns to

shareholders, with average return on equity at 19% as of May 2014, dwarfing the returns of

banking and insurance firms. For instance, the average return on equity for banks stood at

10.6 while for insurance companies it was marginally higher inching to 10.7%.

Even taking out banks with negative ROEs, average European Banks ROE is still 4%

below Top US ones in 2013 (Roland Berger Strategy Consultants, 2014). Industry ROE

stands at 9-14%, barely covering the cost of equity, with significant outliers depending on

strategic positioning. In particular, average ROE of US banks were 9.0% versus 1.5% in

Europe. Researchers think that the "new normal" of risk adjusting returns calls for further

clarification of strategic positioning and industrial model. According to the Scope Ratings

(2016), the average ROE of European Banks is somewhat better, though still unsatisfactory

(see Figure 3.3), being slightly above 5% per annum.

Figure 3.3. Return on average equity of European banks

Source: Scope Ratings, 2016

J.P. Morgan Asset Management and Oliver Wyman (2014) conducted 26 face-to-face

interviews with CEOs and senior executives from 23 wealth managers across Europe, as well

as an online survey of an additional 136 industry professionals. The purpose of this research

was to garner a peer perspective on the attractiveness of the industry, the fundamental forces

that are changing its shape, and the key factors wealth managers should focus on to be

successful. With 18 trillion euro of financial assets held by individuals, Europe represents one

of the largest wealth management opportunities in the world. Individual financial assets have

been growing at 4.3% per annum since 2010 – approximately one percentage point faster than

European nominal GDP. Furthermore, with average returns on equity of 13-15%, wealth
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management is still favoured by capital markets over other financial services businesses.

However, the wealth management industry faces a number of significant challenges. Due to

its attractiveness, competition between players is increasing, and industry profit levels

continue to be approximately 20% below pre-crisis levels. Newly created wealth has also

been limited, with new inflows accounting for 25% of the asset growth and the balance of

75% coming from market appreciation.

McKinsey (2012) points out that asset management enjoyed a healthy return on equity

of 13.5% in 2011. This can be argued especially in comparison to other years, when asset

management operations were capable of delivering return around 20%. However, in the same

year of 2011 banking operations provided a return on equity of just 5.1% while insurance

companies were somewhat more profitable to their shareholders, earning an average return on

equity of 8.1%.

Asset managers have lost share of rising global financial assets over the past four

years, organic growth in terms of net new inflows has been anemic, and profit levels remain

well below pre-crisis highs. For asset managers, then, profitable growth remains the greatest

priority and the most significant challenge. The Author summarises that despite headwinds

from the described factors, asset management business is considered to be very important for

financial groups because it delivers a return on equity in a range of 11-15% while in some

years reaching even 20%, which is much higher than corresponding figures for banking.

3.1.2. Banking environment in Europe and Baltics

In response to the deteriorating economic conditions, early in 2012, the European

Commission took a number of measures (European Banking Federation, 2012). To boost

growth, the European Commission has developed a Roadmap for Stability, Growth and Jobs.

To this effect, at the end of May 2012 the European Commission published a package of

country specific recommendations for budgetary measures and economic reforms. An

additional element of the package was the recommendations for the euro area as a whole

mounting pressure on the funding markets created challenging conditions for banks to be able to

continue operating smoothly. Adjustment of the monetary policy by the ECB at the end of 2011

proved to be crucial to staving off a credit crunch in the euro area. The two 3-year refinancing

operations of the ECB, one introduced in December 2011, and the second one in February 2012,

with an aggregate volume of over 1 trillion, eased the funding pressures on many banks in the

euro area, but they did not remove a number of banks’ potential solvency problems.

Banks’ 2011 results in the programme countries are radically different: while Irish

banks managed to improve their ROE from -3.0% in 2010 to -0.9% in 2011, Greek banks
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went in the opposite direction, i.e. from -0.6% in 2010 to -2.1% in 2011 (European Banking

Federation, 2012). Portuguese banks’ return on equity (ROE) fell to -0.3% in 2011; Italian

banks’ ROE also dipped to -0.9%. Spain maintained more or less the same level of

profitability, resulting in a modest 0.2%. Top of the chart is mostly dominated by the

Eastern European countries: Estonia, Lithuania, Poland, Czech Republic, Slovakia. The

current crisis has not hit most of Eastern Europe in the same way as it did the Western

European countries, which explains the stark difference in those countries’ bank

performance. Countries of the research, Estonia, Latvia and Lithuania, being politically,

economically and financially closely linked to each other, experienced a very rapid growth

in 2000–2007, which was followed by a sharp contraction period afterwards and return to

growth in recent years (Arefjevs, Lindemane, 2014). The economic expansion of Baltic

countries in 2000ties was boosted also by lending activities of banks.

In the period from the beginning of the 21st century till the economic downturn of

2009 Baltic countries’ GDPs grew faster than those of other Central and East European (CEE)

countries and in Europe could only be matched by Iceland and Spain (Braslins et al., 2013). In

the period from 2000 to 2007 the volume of loans including the loans from foreign creditors

increased in average by 20 percent over the previous year. The Baltic States, like many other

countries in the CEE region, have experienced substantial capital inflows in the years

preceding the economic downturn. In countries with floating exchange rates (Czech Republic,

Poland, Romania, Slovakia and Ukraine), monetary policy was strengthened by allowing

exchange rates to fluctuate. However, in countries with pegged exchange rates (Bulgaria,

Estonia, Lithuania and Latvia) capital inflows determined lower interest rates and significant

acceleration in credit growth. In many of these countries, including Latvia, Lithuania and

Estonia, most of the loans were granted in the Euro currency, due to the lower rates.

Excessive credit granting (especially as mortgages), during the economic development

period (2005−2007) lead to increased internal demand that was followed by upward pressure

to prices and resulted in overheating of economics. Researchers Braslins, Arefjevs and

Tarakanova (2015) studied developments of the banking sector of Estonia, Latvia and

Lithuania in 2000-2012 from the point of view of the countercyclical capital buffer initiative

proposed within the Basel III package of measures. Countercyclical capital buffer is designed

to ensure that the banking system has a buffer of capital to protect it against future potential

losses when excess aggregate credit growth is judged to be associated with a build-up of

system-wide risk. Credit institutions have to conserve a countercyclical buffer that varies

between zero and 2.5% to total risk weighted assets.
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However, the economic expansion, which was followed by contraction, was so rapid

in Estonia, Latvia, Lithuania that efficiency of such a regulatory measure could be challenged.

Braslins et al. (2015) conclude that for Estonia, Latvia and Lithuania pro-cyclical capital

buffer was needed to be established during fast expansion of national economies of these

countries in 2003-2011. Moreover, the amount of the capital buffer required the most of the

time was at the upper limit of 2.5%. The findings of the research clearly show that

development of the national economies and the banking sector in Baltics was too rapid while

efficiency of retrospectively tested preventive regulatory measures can be called under

question.

3.2. Pension fund management marketplace

3.2.1. Pension systems and regulations in the Baltic countries

Since the early 2000s three-pillar pension systems have been launched in the three

Baltic countries. Funded second pillar (mandatory) and third pillar (voluntary) pension

schemes in Estonia, Latvia and Lithuania exhibit both similarities and differences (Rajevska,

2013). The mandatory funded pensions have been introduced in Latvia in 2001, followed by

Estonia in 2002. The introduction of mandatory funded pillars was preceded by voluntary

funded pension schemes that had commenced their operation in 1998 in both countries;

Lithuania was the last launching pension funds in 2004.

Following key regulations are governing pension 2nd and 3rd pillar funds and related

fund management operations in the Baltic countries:

Estonia: Funded Pensions Act, Investment Funds Act;

Latvia: Law on State Funded Pensions, Law on Investment Management Companies,

Law on Private Pension Funds;

Lithuania: Law on Pension Funds, Law on Pension Reform as well as Law on

Collective Investment.

The mandatory pension schemes (i.e. pension 2nd pillar funds) are funded by social

contributions. The contribution rates starting from 2016 are very similar in all Baltic

countries. For instance, in Latvia there is a flat rate of 6% out of a gross monthly salary

subject to transfer to the pension 2nd pillar account. In Estonia 4% is covered from social

contributions while 2% are added by a customer, summing up also to 6%. In Lithuania a so-

called “2%+2%+2%” formula is in place, which means that a customer in addition to 2% of

compulsory insurance contribution may voluntarily pay an additional 2%, in this case an

additional 2% of the average wage in Lithuania is added from the State budget (Strumskis,
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Balkevicius, 2016). The Figure 3.4 shows the development of pension 2nd pillar fund assets in

Estonia, Latvia and Lithuania from 2006 till 2016.

Figure 3.4. Development of pension 2nd pillar fund assets in Estonia, Latvia

and Lithuania from 2006 till 2016, mio of euro, end of year data

Source: prepared by the author based on data from the State Social Insurance Agency of

Latvia, Estonian Central Depositary and Bank of Lithuania

The pension 2nd pillar fund assets experienced a spectacular growth in the last ten years.

Even though currently the vast majority of total pension capital is formed from the pension 1st

pillar, which is not funded, pension 2nd pillar funds are set to grow rapidly and overtake pension

1st pillar at some point of future. Therefore, the pension 2nd pillar fund operations can be

considered to be pivotal to the whole pension system of any of the Baltic countries. Pension 2nd

pillar fund operations were designed to be as safe and reliable as possible. First of all, all

pension 2nd (as well as 3rd) pillar fund assets are kept out of balance of pension fund

management companies or banks, which serve as depositary banks. Thus, in case of bankruptcy

of either a pension fund management company or a depositary bank, pension fund assets are not

subject to creditor claims. Secondly, only investment management companies, which were

licenced to provide pension fund management services as well as banks with licencing terms

allowing to serve as depositary banks are authorised to be engaged in the pension fund

management and custodian business. Licenced entities are subject to regular on site and remote

audit checks by financial supervision authorities. Thirdly, additional share capital requirements

are applied for investment management companies, which are involved in pension 2nd fund

management. For example, in Estonia it is at least three million euro while for Latvia it depends
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on volume of assets under management ranging from 500 thousand euro if pension 2nd pillar

assets under management do not exceed 50 million euro and till three million euro if pension 2nd

pillar assets under management exceed 200 million euro. In Lithuania the share capital

requirements can be considered to be the most liberal in the Baltic countries because it starts

from 300 thousand euro. However, in all Baltics countries the minimum share capital base to be

increased by 0.02% of value of assets under management exceeding 250 million euro, which

provides extra capital buffers. Finally, both a pension fund management company and a

depositary bank are equally liable for misconduct with pension fund management assets, which

provided an extra guarantee for customers against potential mistreatment or abuse of a pension

fund management mandate. However, despite extensive and effective legal protection and

safeguarding measures, there are still some risks primarily beard by customers. Even though

there are typically various investment strategies offered, which suit different groups of

customers, none of these strategies offers any guaranteed component (i.e. either principal

amount or minimum return). Because of uncapped capital appreciation potential of the

investment strategies, consistently, downside risks are not formally limited as well. The

problem of downside risks emerging from adverse developments in financial markets is tackled

via strict investment rules and limits, which prohibit taking on excessive risks via imprudent

contrentration of assets in one type of investments, investment assets into low quality securities

as well as prevent from speculative transactions with derivative financial instruments. Finally, it

has to be noted that conditions in financial markets tend to change on a long-term basis as well,

causing new long-term trends to originate. For instance, there is no effective response right now

how to address the problem of low yields (especially for investments denominated in euro

currency) of save fixed income investments. Perhaps, the adverse impact of low yields will be

absorbed by both stakeholders – customers via lower than usual investment return and pension

fund management companies via decreased commission fees and thus decreased profitability

for their shareholders.

Operational efficiency models implemented in further sections rely on accounting data

(i.e. actual revenue, costs, profit before tax and economic cost of capital). Since the vast

majority of pension fund management companies in the Baltic countries belongs to financial

groups and operate under the Bancassurance, a comprehensive assessment of transfer pricing

regulations is provided. International groups operating in the Baltic States should consider the

slight differences between the transfer pricing regulations across the three countries when

analysing and preparing transfer pricing documentation for pan-Baltic transactions. However,

as transfer pricing regulations in all three Baltic States are based on the Organisation on

Economic Cooperation and Development (OECD) approach, existing differences are not
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extremely substantial. Therefore transfer pricing documentation prepared in one Baltic State

may often also be used in another unless it causes significant tax risks to a taxpayer of the

latter country (Sorainen Law Firm, 2014).

In Latvia regulations require that foreign-related party transactions meet the standards

of arm’s-length principle (Gencs Valters Law Firm, 2016). Furthermore, the Corporate

Income Tax Law in Latvia requires transfer pricing adjustments for noncompliant transactions

between Latvian companies that belong to the “same group” (i.e. direct or indirect ownership

of at least 90% is required).

Rules regarding transfer pricing in Estonia were established in the Income Tax Act and

in Regulation No. 53 issued by the Estonian Ministry of Finance on 10 November 2006. In

general, Estonian legislation on transfer pricing relies strongly on the principles established by the

OECD. Taxpayers in Estonia are required to demonstrate that both domestic and cross-border

transactions with related parties have been conducted according to the arm’s-length principle. It

must be noted that transfer pricing rules in Estonia apply to all types of transactions.

In Lithuania tax authorities are authorized to make transfer pricing adjustments in

transactions which have been performed between related persons. There are special rules

about situations in which companies must document their transaction according to criteria.

Rules regarding transfer pricing in Lithuania were introduced by the Corporate Tax Act of 20

December 2001 and more detailed requirements are laid in Order No 1K-123 of the Minister

of Finance of the Republic of Lithuania of 9 April 2004. The arm’s-length principle was

introduced in Lithuania by the previous act.

3.2.2. Pension fund management companies

The pivotal role in the Baltic banking and as a result pension fund marketplace belongs

to players with the Nordic origin while local companies with mixed shareholding structures

provide some diversification to the market. In particular in Norther Europe, when the market

share is based on total assets, the two largest banks in Denmark – Danske Bank and Nordea –

manage 67% of the total market (European Banking Federation, 2012). Swedish commercial

banks are divided into three categories. Universal banks: banks that are represented in the major

part of the financial market and offer all kinds of financial services are categorised as universal

banks. Among the Swedish universal banks, we find the ‘big four’ banks: Nordea, Swedbank,

Svenska Handelsbanken and SEB. Together they have a strong position on the Swedish market

although the market shares vary in different niche markets. There is also DNB domiciled in

Norway, which is also represented in each Baltic country.
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The Baltic marketplace is mainly occupied by already mentioned financial groups as

Swedbank, SEB, Nordea, DNB and to some extent Danske Bank. Since Baltic countries in the

given research are defined as Estonia, Latvia and Lithuania, certain local market players are

also present in one of these countries.

Table 3.1

Pension fund management companies in the Baltic countries 2009-2016

Name Country Integration Legal Owner Owner's
origin

CBL Asset Management Latvia Ownership Citadele Bank Latvia
Swedbank Investment
Management Company Latvia Ownership Swedbank

Robur Sweden

SEB Wealth Management Latvia Ownership SEB Bank Sweden
DNB Asset Management Latvia Ownership DNB Bank Norway

Nordea Pensions Latvia Latvia Ownership Nordea Life
Holding AB Sweden

Norvik Investment
Management Company Latvia Ownership Norvik Bank Latvia

Hipo Fondi Latvia Ownership Hipo and
Land Bank* Latvia

Invalda (Finasta) Asset
Management Latvia Distribution/

Ownership**
Invalda

(Finasta) Lithuania

LHV Varahaldus Estonia None LHV Group Estonia
SEB Varahaldus Estonia Ownership SEB Bank Sweden
Danske Capital Estonia Ownership Danske Bank Denmark

Nordea Pensions Estonia Estonia Ownership Nordea Life
Holding AB Sweden

Swedbank Investment Funds Estonia Ownership Swedbank
Robur Sweden

Ergo Funds Estonia Ownership Ergo Life
Insurance Germany

Swedbank Investment
Management Lithuania Ownership Swedbank

Robur Sweden

DNB Investment Management Lithuania Ownership DNB Bank Norway
MP Pension Funds Baltic Lithuania None MP Bank Iceland
SEB Investment Management Lithuania Ownership SEB Bank Sweden
Invalda (Finasta) Asset
Management Lithuania None Invalda

(Finasta) Lithuania

Danske Capital Investment
Management Lithuania Ownership Danske Bank Denmark

* Hipo and Land Bank was reorganised into Altum in 2014, which is an special project
financing institution

** From 2009 till 2011 there was ownership based integration and from 2012 distribution
agreements with banks is in place

Source: prepared by the author
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All the pension fund management companies are engaged in management of pension

2nd pillar fund assets. The minimum product range includes one conservative fund with all the

assets invested into fixed income instruments and zero percent exposure to equities and one

active fund, which, in case of Latvia, has a cap of 50% investments in equites as measured to

total assets of a fund. Some market participants have a much broader fund range, including,

for example five funds. The Author points it out that typically a bigger share of equity

investments results in a bigger fund fees paid by customers, which is expected to generate

higher revenues for pension fund management companies. However, the Author also assumes

that a product range is defined by a specific pension fund management company in or without

cooperation with a bank, providing distribution services for specific pension funds. Therefore,

a potential impact of a different pension fund range on revenues or profitability of companies

is considered to be insignificant, subject to change if needed, and thus left out of scope of the

research. A distribution of pension fund assets by each pension fund management company in

Latvia in terms of product range offered is attached in the Appendix 5. Twenty pension fund

management companies are included in the research, which are stated in the Table 3.1.

Typically, vast majority of the pension fund management companies covered by the

research are integrated with banks (insurance company in case of Ergo Funds) to the closest

possible extent, that is via ownership, except Invalda (former Finasta) in Lithuania, MP

Pension Fund Baltics and LHV Varahaldus, which distribute most of their pension products

outside banking channels. Invalda (former Finasta) in Latvia initially had ownership based

integration. However, after the bank belonging to the same financial group (i.e. JSC Latvijas

Krājbanka), went bankrupt in late 2011, Invalda entered into distribution agreements with

several banks and is not linked to those with ownership ties.

Furthermore, for the pension fund management companies are assigned short names

(last two capital letters stands for Estonia in case of EE, Latvia in case of LV and Lithuania in

case of LT):

Latvia: Swedbank LV, SEB LV, CBL LV, DNB LV, Norvik LV, Finasta LV,

Nordea LV, Hipo Fondi LV.

Estonia: Swedbank EE, LHV EE, Danske Capital EE, Ergo EE, SEB EE, Nordea EE.

Lithuania: Swedbank LT, SEB LT, Danske Capital LT, MP Pension Funds Baltic

LT, DNB LT and Finasta LT.

Experts with position of chairperson of management boards were chosen for expert

interviews. The list of experts and companies they represent is provided in the Table 3.2.
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Table 3.2

Experts participated in expert interviews 2015-2016

Name, Surname Company Position at the
Management Board

Mr Harijs Svarcs Swedbank LV Chairperson

Mr Peteris Stepins Swedbank LV Chairperson

Mr Kristjan Tamla Swedbank EE Chairperson

Mr Pavils Misins SEB LV Chairperson

Mr Janis Rozenfelds SEB LV Chairperson

Mr Andrejs Martinovs Invalda (Finasta) LV Chairperson

Mr Normunds Suksts Hipo Fondi LV Chairperson

Mr Armands Locmelis DNB LV Chairperson

Ms Ege Metsandi Ergo Funds EE Chairperson

Mr Uldis Upenieks CBL LV Chairperson

Ms Angelika Tagel Nordea LV, EE Chairperson

Mr Darius Šulnis Invalda (Finasta) LT Chairperson

Mr Ramūnas Stankevičius MP Pension Funds Baltic LT Chairperson

Mr Sarūnas Ruzgys DNB LT Chairperson

Ms Silja Saar Danske Capital EE/LT Chairperson

Source: prepared by the author

Two Swedbank LV and SEB LV experts were interviewed because during the

research period there was a chairperson change in these pension fund management companies.

3.3. Expert interviews

3.3.1. Methodology

Expert interviews were conducted with fifteen chairpersons of the management board

of twenty pension fund management companies subject to research. Out of fifteen experts,

eight experts were responsible for operations purely in Latvia, three experts for operations

purely in Lithuania, two experts purely responsible for operations in Estonia, an expert

responsible for both Estonian and Latvian operations as well as an expert responsible for

Estonian and Lithuanian operations. Thus in each single market at least 50% of pension fund

management companies were represented in the expert interviews. The answers provided by

experts responsible for operations in two countries were doubled to reflect the fact that their
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mandate covers two countries. On the basis of answers provided by experts, average figures

were calculated as well as standard deviations and these indicators were assessed.

The AHP requires that pairwise comparisons are conducted by filling in the

corresponding matrix of answers. The pairwise comparison matrix is constructed in a way that

the answer with a value of one is considered to be neutral while answers with value exceeding

one are considered to indicate preference towards the criterion stated in the vertical column of

the matrix compared to the one from the horizontal row. In case of the opposite preference,

the reciprocal value of one divided by actual preference should be recorded.

Therefore certain adjustments are needed to calculate average value as well as

standard deviations for answers so that the neutral answer is zero instead of one:

(3.1)

and:

(3.2)

(3.3)

where xadj is the adjusted value of a pairwise comparison, xact is the actual value of the

pairwise comparison, x̄ is the average value of the adjusted pairwise comparison and n is a

number of pairwise comparisons.

Because of experts coming from different countries and companies, the Author admits

that there may be permanent differences in expert opinions on certain matters, especially in

cross-country comparisons. Expert interviews were conducted from November, 2015 till

January, 2016. In exceptional cases some experts because of not possessing sufficient

knowledge did not provide answers to questions concerning assessment of regulations,

market, corporate governance and pension fund industry development prospects. The full list

of questions is attached in the Appendix 7. The Author emphasises that in order to use time of

experts more efficiently provided that ten point scales constitute common practice among

practitioners and thus are easier to understand, the traditional AHP nine point scale was

replaced with the ten point scale. This deviation from the traditional AHP is considered to be

new, however ten point scales were already implemented in recent scientific articles (eg., Lee

et al, 2010; Hossain et al, 2014; Koczkodaj, 2015; Amlani, Schafer, 2009; Song, Kang, 2016).
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3.3.2. Findings processed with chosen elements of AHP

The purpose of the first question was to obtain a general impression of experts to what

extent the pension fund management operational environment is similar in all Baltic countries.

The question is formulated in the following manner:

1) Do you agree that pension fund operational environment (inc. customer acquisition

and service as well as other typically outsourced activities) in Estonia, Latvia and

Lithuania in general is similar? (10 point scale, where 1 is strongly disagree and 10

is strongly agree).

The average answer to the question is 5.65 while the standard deviation is 1.64. The

summary of answers is shown on the Figure 3.5 below.

Figure 3.5. Assessment of pension fund management operational environment

by experts in Baltics in 2009-2016

Source: prepared by the author based on expert answers

Typically, respondents chose answers from two intervals: moderately disagree (i.e.

grades 3-4), or moderately agree (6-8). None of experts picked extreme grades like one or two

on one end or nine and ten at the other. In general, the conclusion is that there are no

arguments why the pension fund management operational environment in Baltic countries

might be either absolutely different or absolutely similar. Stated the other way around, there

are both differences and similarities, but these are not extreme.

The second question with a set of sub-questions with a consequent use of the chosen

elements of the analytical hierarchy process was designed with a purpose to reveal differences

in specific areas of the operational environment – regulations, market, corporate governance
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and pension fund industry development prospects in each Baltic country. In the graphical way

the hierarchy is presented in the Figure 3.6.

Figure 3.6. Country evaluation hierarchy according to AHP

Source: prepared by the author

The second question is formulated in the following way:

2) To what extent pension fund operational environment of the Estonia, Latvia and

Lithuania is similar in terms of regulations, market (i.e. size, participants,

competition, general opportunities), corporate governance and pension fund

industry development prospects?

The findings of priority vectors calculated from the average answers by experts by

using algorithms of the chosen AHP elements are summarized in the Table 3.3. All the AHP

findings demonstrated high consistency ratios (i.e. priority vector not exceeding 0.10 is

considered to be strong enough).

Table 3.3

Priority vector findings for country and criteria evaluation

Criteria Estonia Latvia Lithuania Total Consistency ratio

Regulations 0.60 0.27 0.13 1.00 0.04

Market 0.29 0.45 0.26 1.00 0.00

Corporate governance 0.52 0.26 0.22 1.00 0.00

Development prospects 0.20 0.43 0.37 1.00 0.00

Source: prepared by the author based on chosen elements of AHP calculations

Regulations in Estonia on average were assessed with a priority vector of 0.60 as

much more favourable for pension fund management operational environment than in Latvia
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(i.e. priority vector 0.27) while Lithuania received the least score (i.e. 0.13), which was nearly

a half of a Latvian figure and less than a quarter of the Estonian score. Furthermore, it is

noteworthy that for other criteria two countries got very similar scores while one country was

assessed differently. Specifically, in terms of the market, Latvia was assessed on average with

the highest score of 0.45 while the corresponding figure for the Estonian market was 0.29 and

the Lithuanian market was rated at 0.26. Thus, while Latvia’s figure stands out, Estonian and

Lithuanian figures re very close (i.e. 0.29 vs. 0.26).

The same pattern can be observed for priority vectors calculated for corporate

governance practices (i.e. 0.26 for Latvia vs. 0.22 for Lithuania) and pension fund industry

development prospects (i.e. 0.43 for Latvia vs. 0.37 for Lithuania). Thus, except for

regulations, while one country is typically ahead of others, two other countries received quite

close scores for criteria subject to research. This to some extent can explain expert answers to

the first question, where experts indicated that they are either moderately agree or moderately

disagree that the pension fund management operational environment is similar in Baltic

countries. Therefore, there was no fundamental evidence found that either one of countries

would consistently provide more favourable environment or that countries are consistently

different and thus cannot be compared within the given research.

However, the purpose of the question to assess the importance of the above mentioned

factors for the pension fund management business. The question is formulated as follows:

3) Which factors out of regulations, market (i.e. size, participants, competition,

general opportunities), corporate governance and pension fund industry

development prospects are the most important?

AHP findings of the question are provided in the Table 3.4.

Table 3.4

Priority vector findings for country evaluation criteria

Factors Priority vector

Regulations 0.36

Market 0.30

Corporate governance 0.09

Development prospects 0.25

Total 1.00

Source: prepared by the author based on chosen elements of AHP calculations

The AHP process demonstrated a consistency ratio of 0.00, which is strong enough to

consider pairwise comparisons to be consistent.
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Experts chose regulations as the most important factor compared to others. The second

highest rated factor was market as fight now, which was closely followed by pension fund

industry development prospects. Corporate governance was the least important with the

priority vector of only 0.09 out of 1.00. Furthermore, findings of the 2nd and 3rd questions are

combined in order to rank Estonia, Latvia and Lithuania in terms of a business place

assessment to perform pension fund management operations. Now AHP results above are

sufficient to evaluate a set of alternatives for conducting pension fund management business

in Estonia, Latvia and Lithuania as assessed in terms of regulatory environment, market,

corporate governance and pension fund industry development prospects. The set of

alternatives can be drawn from the Table 3.5.

Table 3.5

Country assessments according to AHP

Criteria Estonia Latvia Lithuania Total

Regulations 0.22 0.10 0.05 0.36

Market 0.09 0.14 0.08 0.30

Corporate governance 0.05 0.02 0.02 0.09

Development prospects 0.05 0.11 0.09 0.25

Total 0.40 0.36 0.24 1.00

Source: prepared by the author based on chosen elements of AHP calculations

In the combined assessment Estonia and Latvia got very similar priority vector scores

of 0.40 and 0.36 correspondingly. It is noteworthy that while Latvia lost points to Estonia in

relation to regulations and corporate governance, it won credits because of more favourable

market conditions and development prospects, which decreased the gap between assessments

of the two countries. Lithuania, in turn, was assigned the least score of 0.24, which is 60%

and 67% of the corresponding figures for Estonia and Latvia.

Thus taking into account the hierarchy of assessed alternatives, the conclusion is that

the assessment of operational environment for pension fund management is very similar in

Estonia and Latvia while it was rated by experts as less favourable in Lithuania.

For the next group of questions, the graphic representation of alternatives as a

hierarchy is provided in the Figure 3.7.
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Figure 3.7. Modified hierarchy of alternatives for achieving key performance indicators

Source: prepared by the author based on chosen elements of AHP

Therefore, the next question is raised from a shareholders’ perspective to capture

indicators, which are the most important from their point of view. The question is formulated

as follows:

4) What is the most important for shareholders of the pension fund management

company out of the given factors1 after at least of five years of operations?

With the consistency ratio of 0.02, the AHP findings of this question are provided in

the Table 3.6.

Table 3.6

Priority vector findings for key performance indicators

Indicator Priority vector

Return on equity 0.42

Profit (before tax) 0.30

Assets under management 0.20

Product offering 0.08

Total 1.00

Source: prepared by the author based on chosen elements of AHP calculations

Return on equity on average was chosen as the most superior indicator, which is

followed by profit before corporate income tax and assets under management. Product

offering scored only 0.08 relative points. Thus, one can conclude that indicators with a

1 Return on equity of the Company, stated as profit before tax divided by average equity in the period; assets
under management of the Company, which bring spill over effects to the financial group via other revenues
(i.e. sales commission, depositary, brokerage); profit before tax of the Company in absolute terms, as a
contribution to the financial group; having pension products available in the product offering (provided that
the business does not generate loss).
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relative and absolute financial impact exclusively on the company (i.e. return on equity and

profit before tax) with a combined relative score of 0.72 out of 1.00 are much more important

than indicators with an impact on multiple units of the financial group (i.e. assets under

management, product offering) with an aggregated score of 0.28 out of 1.00.

The next question is aimed at finding the means for satisfying the needs of shareholders

(i.e. combined measure of the return on equity and profit before tax) and is formulated as follows:

5) Which are the most important efficiency drivers out of factors stated below2 for the

pension fund management companies in terms of their ability to generate revenue

out of administration and commission costs and given equity capital?

The findings of the AHP process are presented in the Table 3.7 below. The overall

consistency ratio is 0.01.

Table 3.7

Priority vector findings for alternatives to achieve key performance indicators

Factor Priority vector
Assets under management 0.54
Diversification 0.14
Cost optimisation 0.17
Budget flexibility 0.15
Total 1.00

Source: prepared by the author based on chosen elements of AHP calculations

Attracting more pension fund assets under management is the most preferred action to

increase efficiency of the pension fund management company. It is noteworthy that other

measures are scored quite equally. Thus, it can be concluded that experts do not make major

distinctions between positive impact of cost optimisation via integration, cost budget

flexibility and business diversification via other lines of asset management services. Stated the

other way around, it can mean that experts in general do not believe that business

diversification can provide greater benefits than cost optimisation and cost budget flexibility.

Thus, the next question is formulated with a purpose to identify the most preferred approaches

to increase assets under management. The question is formulated as follows:

6) Which are the most important drivers out of factors stated below3 for attracting

customers to increase volume of pension fund assets under management?

2 Bigger pension fund assets under management; cost base optimisation via integration with other units of the
financial group (eg., bank); flexibility of the cost budget (compared to bigger units of the financial group);
diversifying business with non-pension fund management products (i.e. investment funds, private or
institutional portfolios).
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The AHP process findings are presented in the Table 3.8. The overall consistency ratio

is estimated to be 0.00.

Table 3.8

Priority vector findings for achieving bigger pension assets under management

Factor Priority vector
Investment return 0.17
Marketing expenses 0.23
Customer base 0.60
Total 1.00

Source: prepared by the author based on chosen elements of AHP calculations

The preference by experts was given to a customer base (i.e. either the one of a bank,

or insurance company or its own) while marketing expenses and past investment return were

assigned the least scores. Perhaps, it can be noted that according to experts, past investment

return is the least important factor in attracting new customers with pension fund assets.

The next question is aimed at identifying areas, where cost savings can be achieved

because of integration with other entities. In particular, the question is formulated as follows:

7) Which are the most important drivers out of factors stated below4 for cost base

optimisation via integration with other units of the financial group (eg., bank) ?

The AHP findings for this question are presented in the Table 3.9. The consistency

ratio is estimated at 0.04.

Table 3.9

Priority vector findings for achieving the most cost optimisation

Factor Priority vector
Marketing costs 0.25
Customer acquisition costs 0.64
Administration costs 0.11
Total 1.00

Source: prepared by the author based on chosen elements of AHP calculations

Lower customer acquisition costs are considered to provide the most of the cost

savings because of integration. However, it was mentioned by several experts that it is

important whether a pension fund management company is integrated with a bank, or just an

3 Higher investment return; bigger customer base; bigger marketing spending.
4 Lower marketing costs via using master brand and wholesale marketing prices of the financial group; lower

customer acquisition costs (sales commissions to third parties) by utilising the distribution capability of the
financial group; lower administration and other fixed costs because of cost sharing with the financial group.
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insurance company or some other entity. Integration with a bank is supposed to provide the

most benefits. The second highest score according to the AHP was assigned to marketing

costs, which were followed by administration costs. This was the final question, for which

chosen elements of AHP were used to process results. In particular, AHP results above are

sufficient to evaluate a set of alternatives for achieving the key performance indicators (KPI)

set by shareholders.

The set of alternatives can be drawn from the Table 3.10.

Table 3.10

Alternative weights to achieve key performance indicators

Factor Return Marketing
(acq.)

Marketing
(opt.)

Customer
base

Customer
acquisition

Admi-
nist. Other Total

Assets under
management 0.09 0.12 - 0.32 - - - 0.54

Diversification - - - - - - 0.14 0.14
Cost optimisation - - 0.04 - 0.11 0.02 - 0.17
Budget flexibility - - - - - - 0.15 0.15
Total 0.09 0.12 0.04 0.32 0.11 0.02 0.29 1.00

Source: prepared by the author based on chosen elements of AHP calculations

The most efficient strategy to increase pension fund assets under management is to

utilise the customer base of a related entity (i.e. 0.32 out of 0.54) while it can be further

strengthened by marketing investment (i.e. 0.12 out of 0.54), which in total provides a score

of 0.44 out of 0.54 if measured against other methods to increase assets under management

and against 1.00 if measured against the whole basket of measures to improve the operational

efficiency stated in financial terms.

Furthermore, the score can be increased by adding cost optimisation measures such as

customer acquisition costs (i.e. 0.11 out of 1.00 if measured against the whole basket) as well

as marketing cost savings (i.e. 0.04 out of 1.00), which in total produce 0.15 points out of

1.00. As a combined approach, it produces a score of 0.59 out of 1.00. In order to use time of

experts rationally, further hierarchical tree was drawn for drivers to achieve bigger assets

under management (AUM) and cost optimisation drivers. The reasoning for this

simplification is that diversification and budget flexibility received very low priority vector

assessments and thus were not included in the final hierarchy structure.

The basket of the most important KPIs was compounded of return on equity (with a

relative score of 0.42 out of 1.00), profit before tax (relative score of 0.30 out of 1.00) and

one half of product offering (1/2 of a relative score of 0.08 out of 1.00). The reason for
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adjusting the product offering score by 50% is that all pension fund management companies

covered by the research have in their product offering either pension 2nd pillar funds or

pension 2nd pillar funds and pension 3rd pillar funds. Thus, the Author assumes that the

product offering criterion is fulfilled to the extent of at least 50% (i.e. even though for some

companies the score might already be at 100%, which marginally improves the relative

score of the whole KPI basket from 0.76 to 0.80). Besides, the final key performance

indicator, which was not included into the basket, is assets under management. However, it

is important to emphasize that the action to increase pension fund assets under management

was assessed under possible options to improve operational efficiency in financial terms.

Thus, even though the AUM is not included in the KPI basket and its impact on a relative

score of efficiency improvement actions is not measured, it is subject to a direct impact by

the 1st set of actions aimed at increasing pension fund assets under management. Therefore,

all KPIs are positively impacted by a set of measured discussed above.

To conclude the assessment of chosen AHP elements conducted for questions 4-7,

following actions to achieve KPIs as set by shareholders were identified as having the most

positive impact:

1. Increasing pension fund assets under management via utilising a customer

base of a related entity and marketing investment (relative score of 0.33 out

of 1.00).

2. Savings customer acquisition and marketing costs via integration with a related

entity (i.e. cost optimisation, relative score of 0.12 out of 1.00).

In total, these two actions are estimated to have an impact of at least of 0.42 out

of 1.00.

3.3.3. Integration, cost of capital and trends

The aim of the next question is to obtain experts opinion on capabilities of small and

medium pension fund management companies to compete with big pension fund management

companies whereas companies being compared are integrated with banks. The question is

formulated as follows:

8) Does the pension fund management company integration with banks, either

belonging to the same financial group or not, allow to achieve competitive return

to shareholders of significantly smaller pension fund management companies (eg.,.

1-15% market share) compared to bigger ones (eg., 16-40%) (10 point scale,

where 1 is strongly disagree and 10 is strongly agree)?
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1. Yes, but only under exceptional circumstances.

The average answer by the experts is 4.00 while the standard deviation is 1.83.

Thus, expert opinions vary from moderately disagree to moderately agree. However, if we

look at the distribution of answers provided on the Figure 3.8, it is obvious that experts

rather tend to disagree with the statement and except two assessments with a value

of 8 points.

Figure 3.8. Distribution of expert assessments of integration benefits

under exceptional circumstances

Source: prepared by the author based on expert answers

2. Yes, integration makes opportunities nearly equal for all pension fund companies.

The average assessment by experts of this statement is 4.80 while the standard

deviation is 1.28. The breakdown of expert assessments is provided in the Figure 3.9.
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Figure 3.9. Distribution of expert assessment of potentially equal

opportunities of integration

Source: prepared by the author based on expert answers

As seen from the figure above, experts very moderately disagree with the statement.

3. Yes, but to certain extent only because there are substantial fixed costs in the

pension fund management business

The average expert assessment is 5.73 while the standard deviation is 2.46. The

detailed summary of assessments is shown on the Figure 3.10.

Figure 3.10. Distribution of expert assessments of impact of fixed costs

on integration benefits

Source: prepared by the author based on expert answers
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It is absolutely obvious that the majority of experts tend to moderately agree with the

statement while some experts strongly disagreed and some moderately disagreed.

4. Yes, in case companies of the same financial group are integrated

The expert assessment to this question is quite clear and straight-forward. The average

figure stands at 7.47 while the standard deviation is 1.36. The Figure 3.11 provides additional

insights into expert opinions.

Figure 3.11. Distribution of expert assessments of benefits of integration

of companies belonging to the same financial group

Source: prepared by the author based on expert answers

In particular, there was only one expert moderately disagreeing with the statement

while most of experts strongly agreed that integration of companies belonging to the same

financial add value.

5. No, integration does not compensate for lack of bigger assets and/or revenues.

Expert assessments of this question provide to be quite controversial. The average

figure is 4.53 while the standard deviation is 1.96. However, summary breakdown of expert

assessments on the Figure 3.12 shows the whole variety of opinions from 2 to 8.
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Figure 3.12. Distribution of expert assessments of capability of integration

to compensate lack of assets under management

Source: prepared by the author based on expert answers

However, a bigger number of experts rather does not support the statement, which

translated into a conclusion that integration actually can compensate for lack of bigger assets

and or revenues.

9) Additional questions:

1. What is the minimum return on equity of pension fund management companies

required by shareholders? (to be stated in percentage terms before tax)?

The average estimate by experts was 17.2%, mode of 19.0% while the standard

deviation was 3.4%.

2. Do you agree that there are exogenous (i.e. external) factors why the biggest

pension fund management companies could experience lower efficiency (i.e.

decreasing returns to scale) than small and medium companies? (10 point scale,

where 1 is strongly disagree and 10 is strongly agree)

The average expert assessment to this question is 5.53 while the standard deviation is

2.25. The Figure 3.13 provides additional insights into a distribution of expert assessments.
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Figure 3.13. Distribution of expert assessments of presence of exogenous factors

for big pension fund management companies in 2009-2016

Source: prepared by the author based on expert answers

The most typical expert assessments (i.e. mode) is 7, which is followed by 6. Thus, the

results should be interpreted as moderate agreement with the statement.

10) What are main trends and developments in future expected in relation to pension

fund management business in Baltics? (open-ended question)

The vast majority of experts mentioned mounting consolidation as one of the expected

developments in future. However, this is mainly seed as a part of bigger trends (i.e.

consolidation of financial groups in a specific country of Baltic countries.) Pension fund fee

pressure was also referred to as a hot topic, which is expected to stay in the agenda for coming

years. Along with the steadily increasing volume of pension funds, it is consistent to assume

that total servicing fees should gradually decrease. All above-stated reasons might also lead to

higher standardisation of pension fund products.

Some experts stated that more regulatory pressure might come from the corresponding

institutions of the European Union. However, experts also noted that political risks at the

national level are quite essential as well. Especially the issue attracts increased attention of

politicians around election time and is mainly related to the set-up of the pension 2nd pillar

funds, which are mostly financed via social taxes paid by customers. Uncertainty about

pension 2nd pillar contribution rate development in future makes pension fund management

companies cautious about major investments in business. From a customer point of view, it

means that quote obvious risks of not receiving decent payout from the pension 2nd pillar
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funds are present. One of few possible solutions to this problem is to compensate lack of

pension 2nd pillar savings with voluntary or pension 3rd pillar private savings. This would be

possible only in case Governments or their satellite institutions will join financial institutions

in promoting a critical need to have private pension savings, which could be accumulated

from both private and corporate contributions. However, successful cooperation between

pension fund market participant and official institutions from time to time is intervened by

politically driven initiatives, which do not contribute to a sustainable development of pension

systems of Baltic countries.

Lithuanian experts also anticipate that the so-called life cycle funds will be inevitably

introduced. In Lithuania discussions about life-cycle pension funds are on-going for already

several years.

The pension funds in Baltic countries are currently quite clearly in the accumulation

phase with the average age of participant between 40 and 50 years. However, several experts

draw attention to the problem that even though some pension capital payouts from the

2nd pillar scheme already take place, the routine still needs a lot of fine-tuning to make sure

that customers are aware of benefits they get when choosing certain payout option as well as

fine-tuning of payout options as well.

3.3.4. Conclusion of the expert interview section

Expert interviews were conducted with fifteen chairpersons of the management board

of twenty pension fund management companies subject to research. Out of fifteen experts,

eight experts were responsible for operations purely in Latvia, three experts for operations

purely in Lithuania, two experts purely responsible for operations in Estonia, an expert

responsible for both Estonian and Latvian operations as well as an expert responsible for

Estonian and Lithuanian operations. Thus in each single market at least 50% of pension fund

management companies were represented in the expert interviews. According to the findings

of the first section, the conclusion is that there are no arguments why the pension fund

management operational environment in Baltic countries might be either absolutely different

or absolutely similar. There are both differences and similarities, but these are not extreme.

The section findings with the chosen elements of AHP provide insights into:

Regulatory, market, corporate governance and pension fund industry development

assessment as well as differences in Estonia, Latvia and Lithuania. Taking into

account the hierarchy of assessed alternatives, the conclusion is that the

assessment of operational environment for pension fund management is very
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similar in Estonia (i.e. 0.40 out of 1.00) and Latvia (i.e. 0.36 out of 1.00) while it

was rated by experts as less favourable in Lithuania (i.e. 0.24 out of 1.00);

 Actions to achieve key

performance indicators as set by shareholders. Following actions were identified as

having the most positive impact:

1. Increasing pension fund assets under management via utilising a customer base

of a related entity and marketing investment (relative score of 0.33 out of

1.00).

2. Savings customer acquisition and marketing costs via integration with a related

entity (i.e. cost optimisation, relative score of 0.12 out of 1.00).

In total, these two actions are estimated by experts to have an impact of at least of 0.42

out of 1.00. The integration, cost of capital and trends section shed the light on the expert

view on different aspects of integration, provides main trend directions as well as defines the

minimum return on equity required by shareholders. The integration discussion revealed a

clear preference of experts towards supporting the statement that integration might allow

small and medium pension fund management companies to achieve competitive return to its

shareholders compared to big pension fund management companies provided that companies

belonging to the same financial group are integrated. Typically, this is the case for the Baltic

market. In relation to other statements, experts neither provided strong disagreement, nor

agreement, which can be interpreted in a way that integration itself cannot guarantee

achieving competitive efficiency by small and medium pension fund management companies,

nor its positive impact can be disregarded. However, the sub-question number five, which is

formulated as “No, integration does not compensate for lack of bigger assets and/or

revenues.” received very controversial answers ranging from strongly disagree to almost

strongly agree. It means that expert opinions vary from expert to expert on the matter. The

question about the minimum required return on equity provided an estimate of an average one

(17.2%) and a mode figure (19.0%) as well as the standard deviation (3.4%).

The experts provided quite different responses to the question whether there are

exogenous (i.e. external) factors why the biggest pension fund management companies could

experience lower efficiency (i.e. decreasing returns to scale) than small and medium

companies. The average expert assessment to this question is 5.53 while the standard

deviation is 2.25. The most typical expert assessments (i.e. mode) is 7.00, which is followed

by 6.00. Thus, the results should be interpreted as moderate agreement with the statement.

Finally, under trends and future developments the experts most often mentioned

mounting consolidation as one of the expected developments in future. However, this is
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mainly seed as a part of bigger trends (i.e. consolidation of financial groups in a specific

country of Baltic countries.) Pension fund fee pressure was also referred to as a hot topic,

which is expected to stay in the agenda for coming years. Along with the steadily increasing

volume of pension funds, it is consistent to assume that total servicing fees should gradually

decrease. Some experts stated that more regulatory pressure might come from the

corresponding institutions of the European Union.

However, experts also noted that political risks at the national level are quite essential

as well. The pension funds in Baltic countries are currently quite clearly in the accumulation

phase with the average age of participant between 40 and 50 years. However, several experts

draw attention to the problem that even though some pension capital payouts from the

2nd pillar scheme already take place, the routine still needs a lot of fine-tuning to make sure

that customers are aware of benefits they get when choosing certain payout option as well as

fine-tuning of payout options as well.

3.4. Cluster analysis of pension fund management companies

In order to provide a concise and comprehensive overview of market players of the

Baltic countries, a cluster analysis with the simple linkage method was done for twenty

companies operating in the market for years starting from 2009 and till 2015. The pension

fund management companies are assigned clusters in accordance with the following criteria:

 Volume of assets under

management (economy of scale criterion);

 Share of non-pension

fund management income (product portfolio diversification criterion).

These cluster analysis criteria are chosen to segregate companies, which have pension

fund management business as their core activity and which are small and medium, from

companies, which are big market players or have other investment management activities.

The Author points it out that even though investment management companies in Baltics in

addition to pension fund management might be involved also in investment fund

management, institutional and private portfolio management, the vast part of the business

portfolio in the Baltic countries is comprised from pension fund assets. Therefore, a product

portfolio diversification is assessed from a pension fund management angle – what is a share

of revenues not related to pension fund management. Besides, in order to assure a reliable

outcome of the cluster analysis applied for twenty companies (seventeen companies in 2015),

not more than two segregation criteria should be in place. Therefore, volume of assets under
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management as well as share of non-pension fund management revenue were chosen as these

two most important segregation criteria.

The cluster analysis dendograme for 2010 is presented under the Figure 3.14. Several

clusters can be identified. First, the biggest one in terms of a number of companies is the one,

which includes DNB LV, DNB LT, LHV EE, Norvik LV, Finasta LV, Danske Capital EE,

Nordea LV, Ergo Funds EE, MP Pension Funds Baltic LT, Danske Capital LT and Nordea

EE. Furthermore, there are smaller clusters including:

 Swedbank LV and

Swedbank LT;

 CBL LV, Hipo LV and

Finasta LT;

 SEB LV, Swedbank EE

and SEB LT.

SEB EE can be clearly seen as an outlier. The same cluster analysis is also applied for

2009-2015. Cluster dendograms are presented in the Appendix 8. Even though in years from

2010 till 2013 the fund management industry came through major developments, the market

structure can be considered to be very similar in principle.
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Figure 3.14. Results of the cluster analysis of the pension fund management

companies as at 2010

Source: prepared by the author based on single linkage clustering

It is quite obvious that the core cluster of the so called small to medium companies

became even more homogenous comprising ten companies (eg., DNB LV, LHV EE,

Danske Capital EE, DNB LT, Finasta LV, Nordea LV, Nordea EE, MP Funds LT, Ergo

Funds EE, Danske Capital LT) while more companies can be treated as outliers (eg.,

Norvik LV, CBL LV, Swedbank EE, SEB EE, Finasta LT). As starting data for 2010

show, a relatively homogenous group of eleven market players could have been identified

– DNB LV, DNB LT, LHV EE, Norvik LV, Finasta LV, Danske Capital EE, Nordea LV,

Ergo Funds EE, MP Funds LT, Danske Capital LT and Nordea EE. Their assets under

management vary from 8 million euros 143 million euro and a share of non-pension

income varies from 0% till 36%. Then on the left-hand side there are big market players

Swedbank LV and Swedbank LT with assets under management ranging from 426 million

euros to 497 million euros and having less than 3% share of non-pension fund

management income. Then there are CBL LV, Hipo Fondi LV and Finasta LT with their
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assets ranging from 104 million euro to 435 million euros and share of non-pension fund

management income varying from 25% to 55%.

The final group is SEB LV, Swedbank EE and SEB LT, which has an asset volume

range from 608 million euros up to 953 million euros and share of non-pension fund income

varies from 20% to 34%. Eventually, SEB EE is an outlier because of too big reported assets

of funds and a big proportion of non-pension fund management income. These findings are

presented in the summary in the Appendix 9.

The first cluster represents small to medium specialised pension fund companies

with none to little exposure to non-pension fund management income. In terms of a

number of companies, this is the most representative cluster, which comprises nearly a

half of all market players. The cluster clearly benefitted from the tailwind of increasing

volume of pension fund assets defined as assets under management range, which

increased from 6 to 97 million euro in 2009 up to 62 to 348 million euro in 2015. None of

other clusters experienced such a rapid growth of assets under management. The share of

non-pension fund management income for the cluster nearly stayed flat from 0 to 18% in

2009 to 0 to 26% in 2015. The second cluster is mainly (except 2015 and 2014) formed by

two related pension fund companies operating in different countries. The companies are

similar in terms of assets under management and almost non-existent income from non-

pension fund management activities, which increased in 2015 to 18% though. The third

cluster of companies does not pose a major scientific interest because it mainly

transformed into a cluster number four in 2013. One common thing of these medium in

size companies belonging to the cluster was their major exposure to non-pension fund

management business. The fourth cluster of companies is very similar to the second

cluster. However, its main distinction is stable non-pension fund business related stream

of income. The fifth cluster appeared only in 2014 and consisted of Norvik LV and Ergo

EE. Both companies have a moderate share of non-pension fund management income (19-

22%) while their assets under management can be categorised as small to medium. The

final group of companies are so-called outliers. These companies have always shown at

least a moderate portion on non-pension fund management related income (15-55%).

In the next section an operational efficiency analysis will be implemented to

investigate whether small to medium specialized pension fund management companies can be

as efficient as big pension fund management companies and other management companies,

which are getting a bigger share of income from non-pension fund management.
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3.5. Efficiency of pension fund management companies

3.5.1. Efficiency assessment models

The operational efficiency of the pension fund management companies is performed

by using the input orientated CRS and VRS models of DEA, which are further extended by

assessing AE and CE. CE is used as a final measure for the efficiency. The author also uses

the SFA as an alternative methodology to DEA. Provided that the previous research of

insurance and banking efficiency revealed that different types of costs were used as inputs

while different types of revenues (including gross premia in case of insurance) and profit

were used as outputs, for the purpose of the efficiency assessment following items were

chosen as model variables:

Commission fees as well as administrative fees were used as input variables. The

categorisation of these fees is provided in standardised templates of income

statements of investment management companies in Baltic countries;

Profit before tax or revenues used an output variable. The net profit before corporate

income tax was not chosen as an output variable because of specifics of the

Estonian legislation, which allows to reinvest corporate profit and no corporate

income tax is paid in this case. This option has been often used also by the pension

fund management companies domiciled in Estonia, what would make these figures

non-comparable to profit after tax earned by pension fund management companies

domiciled in Latvia and Lithuania.
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Therefore the operational efficiency of the pension fund management companies is

performed by using the following models:

1. Cost and profit DEA CRS.

2. Cost and profit DEA VRS.

3. Cost and profit SFA.

For the cost and profit models, commission fees as well as administrative fees

were used as input variables while profit before tax was used an output variable.

4. Capital efficiency (i.e. actual ROE).

Capital efficiency model uses actual return (i.e. pre-tax profit) on shareholder

equity as the only measure of efficiency.

5. Cost and capital efficiency DEA CRS (ROE=11%).

6. Cost and capital efficiency DEA CRS (ROE=15%).

7. Cost and capital efficiency DEA CRS (ROE=19%).

8. Cost and capital efficiency DEA VRS (ROE=11%).

9. Cost and capital efficiency DEA VRS (ROE=15%).

10. Cost and capital efficiency DEA VRS (ROE=19%).

11. Cost and capital efficiency SFA (ROE=11%).

12. Cost and capital efficiency SFA (ROE=15%).

13. Cost and capital efficiency SFA (ROE=19%).

Cost and capital efficiency DEA CRS, VRS and SFA models (5.-13.) can be viewed

as consisting of two cost types – actual costs and economic costs of capital Actual cost part of

the models comprises administration and commission costs as input variables. The capital

cost part of the models, which is also an input variable, comprises economic cost of capital

defined as a required pre-tax return on equity, which is multiplied by average equity in a

specific year. Three scenarios are used for calculation of implied cost of capital – pre-tax

ROE of 11%, 15% and 19% (models 5.-13.). It is important to mention that SFA represents a

function while DEA is a result of linear programming. Thus, a function is more demanding to

certain quantitative and qualitative criteria like a number of observations and distributional

patterns of deviations. A typical SFA function can be estimated as a Cobb-Douglas cost

frontier (Coelli et al., 2005, pp. 243):

(3.4)
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where Ci is cost, Qi is output, Ri is capital price, Wi is labour price and (Vi+Ui) are assumed

normal and half normal distributed, respectively. However, in the given case because of an

insufficient number of annual observations (i.e. not exceeding 20), it was not possible to

establish a Cobb-Douglas cost frontier-like function. Thus, the Author proceeded with the

total cost function, which is defined below:

(3.5)

where TCi is total cost (i.e. a sum of administration, fee and implicit capital costs), Qi is

output and (Vi+Ui) are assumed normal and half normal distributed, respectively.

This adjustment to the SFA model was sufficient to address the problem of

insufficient number of annual observations and enabled to establish SFA efficiency scores for

companies covered by the research.

3.5.2. Cost profit DEA CRS, VRS and SFA model

The cost and profit DEA CRS, VRS and SFA models were assessed. The summary

table with companies subject to research and their DEA CRS efficiency scores and rankings is

presented in the Appendix 10.

Similar calculations are performed for the DEA VRS and SFA models. DEA VRS

model results are attached in the Appendix 11.

A regression analysis was applied to examine whether bigger assets under

management and bigger share of non-pension fund income increase cost efficiency of pension

fund management companies. This is consistent with the theses presented for defence about

impact of economies of scale and scope on Bancassurance efficiency. Because of the

dependent variable cost efficiency being expressed in a range from 0 to 1 and share of non-

pension fund management revenue also expressed in a range from 0 to 1 while assets under

management are expressed in millions of euro, assets under management figures were

normalised for each year of the research by using the formula:

(3.6)

where X stands for actual variable, xMin is the least variable, xMax is the largest variable and

xNorm is a normalized variable.

The regression equation is expressed in the following manner:

(3.7)
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where CE is cost efficiency score, NormAuM is a figure of normalised assets under

management obtained by using the formula (3.6), ShareNonPensInc is a share of non-pension

fund revenue and α stands for intercept.

The regression analysis implemented for results obtained by various models proved

that there is no correlation between efficiency score and assets under management and share

of non-pension fund management revenue for the DEA CRS and VRS models while there is

weak correlation revealed for the SFA model. However, the adjusted coefficient of

determination is very low, standing at 0.08. The Table 3.11 summarises main findings of the

regression analysis applied for the models.

Table 3.11

Regression analysis findings for cost and profit DEA CRS, VRS

and SFA model results

Model Correlation Adjusted coefficient
of determination Significance

Cost and profit DEA CRS 0.05 -0.01 0.84

Cost and profit DEA VRS 0.09 -0.01 0.61

Cost and profit SFA 0.30 0.08 0.00

Source: prepared by the author based on regression analysis calculations

It is noteworthy that both DEA CRS and VRS models demonstrated quite

low significance while the corresponding figure for the SFA model is very high –

below 0.01.

Furthermore, in order to facilitate the result discussion of the efficiency analysis,

efficiency ranks assigned on the basis of the CE variables are inserted in the summary table of

the cluster analysis (see Appendices 12, 13 and 14). The table presents main clusters of

pension fund management companies in the context of volume of their operations expressed

as assets under management, share of non-pension fund income as well as efficiency ranks of

companies included in the given cluster.

The first cluster has continuously had top efficiency performers belonging to the

top quartile (i.e. top 25%) while in 2010, 2013-2015 the cluster hosted at least three out of

five top performers including two best ones. In 2011 and 2012 the 1st cluster hosted two

best performers out of five, which is also considered to be a strong result. Thus there is

clear evidence that best performers in terms of cost efficiency mainly originate from a

cluster of small to medium pension fund management companies, which have zero to little
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exposure to non-pension fund management income. The cluster also includes companies

with the worst performance indicators. The second cluster demonstrated broadly average

efficiency indicators except one top quartile member in 2015, 2014 and 2011. The third

cluster illustrates quite mixed findings in terms of efficiency findings. For the fourth

cluster of companies efficiency rankings are most often on the top, however not the best

ones. The fifth cluster appeared only occasionally. The final group of companies,

classified as outliers, demonstrated mainly poor efficiency indicators except 2010, when

only one company was an outlier.

To sum up the result discussion, the cluster analysis combined with the DEA has

clearly shown, that in Estonia, Latvia and Lithuania small to medium pension fund

management companies with little exposure to non-pension fund management revenues

from 2009 till 2015 have been most often leading the efficiency frontier defined as ability of

a company generate profit before tax out of its commission and administration expenses.

Big pension fund management companies with moderate exposure to non-pension fund

management revenues proved often to be on the top of the efficiency frontier, but not

leading it. Companies with major exposure to non-pension fund management revenues were

much often on the bottom part of the efficiency rankings and quiet rarely on the top.

Medium in terms of size and major in terms of exposure to non-pension fund management

revenue companies ceased to exist as a cluster in 2013 and joint the so-called outliers

group. With the only exception, companies from the outlier group have never been on the

top of the efficiency front. The top efficiency cluster quartile is summarised in the

Figure 3.15.
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Figure 3.15. The top efficiency cluster quartile assessed by DEA CRS model

Source: prepared by the author

Cluster one companies, representing small and medium specialised pension fund

management companies, are prevailing in the top quartile according to the DEA CRS model

results. The second most frequent cluster is number four, which consists of big pension fund

management companies with moderate exposure to none-pension fund management business.

Cluster three, two and outliers appear quite occasionally in the top quartile.

DEA VRS as well as SFA efficiency estimates and ranks of pension fund management

companies by clusters are aggregated in the same manner as for the DEA CRS model findings

and are provided in Appendices 12-14. Since the analysis of the Thesis is focused on

companies capable of achieving top efficiency scores, the top quartile of findings obtained by

DEA VRS model is presented in the Figure 3.16.

Figure 3.16. The top efficiency cluster quartile assessed by DEA VRS model

Source: prepared by the author

The top quartile clearly illustrates the dominance of cluster one (small and medium

specialised) companies which are followed by the cluster two. Moreover, appearance of the

fourth cluster companies can be considered to be sustainable over 2009-2015, which makes a

difference compared it to the DEA CRS model findings. Thus one can conclude that DEA

CRS and DEA VRS top quartile results are similar for the cluster one companies while the

most differences explain appearances of their clusters and outliers.
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SFA model findings in relation to the top quartile are shown in the Figure 3.17.

Figure 3.17. The top efficiency cluster quartile assessed by SFA model

Source: prepared by the author

Clusters one and four mutually compete for the most frequent appearance in the top

quartile while cluster one has somewhat more chances to be represented. However, it is

important to mention that cluster two companies, which can be classified as big and with low

to none exposure to non-pension fund management business, are represented in five years out

of six. Thus, this is a very important implication that clusters of big companies both with

moderate and low to none exposure to pension fund management business according to the

SFA model results are more often represented in the top quartile than small and medium

specialised companies (i.e. cluster one) except for 2013.

3.5.3. Capital efficiency model

Return on equity (ROE) is one of pivotal financial efficiency indicators. Stakeholder

theory asserts that managers should make decisions that take into account the interests of all the

firm’s stakeholders. This will include shareholders, employees, suppliers, customers, local

communities, the government and environment (Pike, Neale, 2009). Both too low and too high

return on equity can lead to market distortions, which will cause adverse effects. The goal of

this section is to assess whether small and medium pension fund management companies are

capable of generating competitive return on equity compared to the one of companies with

bigger assets under management and bigger share of non-pension fund management income.
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Capital efficiency assessment is performed by calculating pre-tax return on average

equity of the pension fund management companies. Average equity is calculated as a sum of

equity value in the beginning of the year and end of the year divided by two. Pre-tax profit is

profit after all expenses are deducted and before corporate income tax. Pre-tax return on

equity was calculated for years 2009 through 2015. Results are shown in the Table 3.12.

Table 3.12

Pre-tax return on equity for top and bottom quartiles of pension fund

management companies in the Baltic countries

2009 2010 2011 2012 2013 2014 2015

Top
quartile,

companies

SEB LT,
SEB LV,
DNB LV,
Finasta
LV,
Swedbank
LV

SEB LV,
SEB LT,
DNB LV,
Hipo
Fondi LV,
Swedbank
LV

SEB LV,
SEB LT,
DNB LV,
Swedbank
LV, DNB
Nord LT

SEB LV,
DNB LV,
SEB LT,
Finasta
LV,
Swedbank
LV

SEB LV,
DNB LV,
LHV EE,
Swedbank
LV, DNB
Nord LT

SEB LV,
DNB LV,
LHV EE,
Swedbank
LV, DNB
Nord LT

SEB LV,
Swedbank
LV, DNB
LV, LHV
EE

Top
quartile,

pre-tax ROE
range and
average
value

94.8-
49.5%;
57.9%

50.8-
90.6%;
67.5%

38.4-
88.9%;
56.8%

40.5-
88.5%;
57.9%

35.2-
89.1%;
53.6%

45.8-
74.3%;
57.0%

52.5-
81.7%;
60.7%

Bottom
quartile

LHV EE,
Nordea
LV,
Finasta
LT,
Swedbank
EE, MP
Pension
Funds
Baltic

Ergo EE,
Nordea
LV,
Finasta
LT, MP
Pension
Funds
Baltic LT,
LHV EE

Nordea
EE, MP
Pension
Funds
Baltic LT,
LHV EE,
Finasta
LT,
Finasta
LV

Swedbank
LT, LHV
EE,
Norvik
LV, CBL
LV,
Finasta
LT, MP
Pension
Funds
Baltic LT

Danske
Capital
EE,
Danske
Capital
LT, CBL
LV, Ergo
EE, MP
Pension
Funds
Baltic LT

Swedbank
EE, SEB
EE,
Danske
Capital LT,
Danske
Capital EE,
MP
Pension
Funds
Baltic LT

Danske
Capital
LT,
Danske
Capital
EE, SEB
EE

Bottom
quartile,

pre-tax ROE
range and
average
value

(10.2%)-
(55.9%);
(23.9%)

(2.7%)-
(46%);
(14.5%)

(6.9%)-
(366.4%);
(115.2%)

4.3-
(35.8%);
(11.9%)

8.5-
(18.1%);

2.8%

11.7-
(5.2%);
6.1%

12.6-
(26.7%);

(1%)

Source: prepared by the author

From the perspective of the Thesis, the most valuable findings are within the top

quartile of Companies. In particular, one can observe permanent members of the quartile –
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SEB LV, DNB LV and Swedbank LV. Typically, three to four top quartile companies

domiciled in Latvia, which points to a very high concentration of companies with the Latvian

origin in the group. On the other hand, companies with the Estonian origin are the rarest in the

quartile – represented in 2015, 2014 and 2013 while typically one Lithuanian company is

represented almost each single year but 2015. One more interesting finding is average pre-tax

return on equity, which stands exceptionally high at 54-68% throughout 2009-2015. Pre-tax

return on equity range is also fairly wide, which might start at 35% and end up at 95%. The

bottom quartile, which poses less scientific interest within the scope of the Thesis, illustrates

that there are companies, which are heavily struggling while others are delivering abnormal

returns. For instance, throughout 2009-2012 the average pre-tax return on equity was a

negative two digit figure while it turned positive only in 2013. Also, a range of losses was

very wide throughout 2009-2012, which might have been caused by restructuring changes or

other adverse impacts of the great financial recession. Finally, it has to be noted that average

ROE for 2015 stood at 28.2%, which is a much higher figure than observed for the traditional

banking business (i.e. discussed the section 3.1.).

A regression analysis was applied to examine whether companies with bigger assets

under management and bigger share of non-pension fund income generate higher ROE.

Because of the independent variable assets under management is expressed in millions of

euro, assets under management figures were normalised for each year of the research by using

the formula (3.8). The regression equations are expressed in the following manner:

(3.8)

where ROE is a figure for actual return on equity, NormAuM is a figure of normalised assets

under management, ShareNonPensInc is a share of non-pension fund revenue and α stands for

intercept. Furthermore, pension fund management companies are assigned clusters by using

the single linkage method (Lee, 2015) in accordance with volume of their assets under

management and share of non-pension fund management income. These cluster analysis

criteria are chosen to segregate companies, which have pension fund management business as

their core activity and which are not big, from companies, which are big market players or

have other investment management activities.

The regression analysis revealed that there is no correlation between ROE and

normalized assets under management and share of non-pension fund management income.

Findings are summarized in the Table 3.13.
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Table 3.13

Regression analysis findings for the capital efficiency model

Model Correlation Adjusted coefficient
of determination Significance

Capital efficiency (i.e. actual ROE) 0.25 0.05 0.02

Source: prepared by the author

Significance of the model assuming actual ROE is strong enough to support an

argument that companies with bigger assets under management and or higher share of

non-pension fund management income do not generate higher ROE. As a result of the cluster

analysis, five clusters and outliers were identified. Furthermore, top quartile of companies

with the highest ROE is selected and companies are presented at the cluster level in the

Figure 3.18.

Figure 3.18. The top efficiency cluster quartile assessed by capital efficiency model

Source: prepared by the author

Small and medium companies from the first cluster proved to be represented in the top

quartile along with big companies from the fourth cluster. The second cluster companies are

also represented in six years years out of seven. Appearance of the third cluster in 2009 can be

considered to be occasional.
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3.5.4. Cost and capital efficiency DEA CRS, VRS and SFA models

Cost and capital efficiency DEA CRS, VRS and SFA models are implemented in the

following sections. Provided that the previous research of insurance and banking efficiency

revealed that different types of costs were used as inputs while different types of revenues

(including gross premia in case of insurance) and profit were used as outputs, the model

already developed in the sections 3.5.2. and 3.5.3. of the Thesis were improved and

incorporated in the following manner as further described. The models can be viewed as

consisting of two cost types – actual costs and implied capital costs:

Actual cost part of the models comprises administration and commission costs as

input variables;

Capital cost part of the models, which is also an input variable, comprises implied

cost of capital defined as a required pre-tax return on equity, which is multiplied

by average equity in a specific year. Three scenarios are used for calculation of

economic cost of capital – pre-tax ROE of 11%, 15% and 19%. The choice of

these figured is based on analysis made in the section of the Thesis on

developments in the banking and asset management field as well as expert

interview section.

The output variable of the models is commission fees generated in a specific year.

Therefore, the whole cost and capital efficiency model has three input variables (i.e. costs)

and one output variable (revenue). The model has three scenarios depending on rates of

economic costs of capital discussed above. Results of Hipo Funds LV, which sold its pension

fund management operations to SEB LV in 2012, are not included in results starting from

2013. Therefore, there are 118 observations in total, which are made up from 20 companies

for a time period from 2009 till 2015 except results of Hipo Funds starting from 2013.

3.5.4.1. DEA CRS model – introduction into general results

As a starting point, average efficiency indicators for pension fund management

companies operating in each country were compared under three different scenarios for

economic costs of capital (pre-tax ROE input variable). Findings are very important from the

scientific interest viewpoint because, as it was already discussed in the Capital efficiency

model section of the Thesis, some countries tend to appear more often than other both in the

top and bottom quartile. The Figure 3.19 shows developments of average efficiency indicators

derived from the cost and capital DEA CRS model provided a pre-tax ROE of 11%, which is

the least capital intensive scenario.
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Figure 3.19. Average cost efficiency in Baltic countries assessed

by DEA CRS (ROE=11%) model

Source: prepared by the author

Obviously, pension fund management companies operating in Latvia on average

enjoyed higher efficiency scored in 2009-2015 under the assumption of pre-tax ROE of 11%.

However, average efficiency indicator demonstrated much smaller fluctuations during the

research period ending up in 2015 only marginally higher compared to 2009. Estonian

pension fund management companies, on the contrary, had the lowest average efficiency

scores, but demonstrated the steepest pick-up in those in the period from 2009 to 2015.

Lithuanian pension fund management companies were quite a lot on the Baltic average curve.

Furthermore, The Figure 3.20 shows developments of average efficiency indicators derived

from the cost and capital DEA CRS model provided a pre-tax ROE of 19%, which is the most

capital intensive scenario.
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Figure 3.20. Average cost efficiency in Baltic countries assessed

by DEA CRS (ROE=19%) model

Source: prepared by the author

The findings of the model with the given scenario are very similar to the ones

obtained from the model with the least capital intensive scenario with exception for

efficiency scored in 2009. In 2009 pension fund management companies domiciled in

Latvia exhibited lower average efficiency figure than one for companies operating in

Estonia. That can be explained by the fact, that average equity of companies is not as

volatile as their revenue or costs. Thus, the capital intensive scenario brings much bigger

implied capital costs, which cannot be as effectively absorbed by revenue as under the least

capital intensive scenarios. At least Latvian and Lithuanian pension fund management

companies failed to absorb higher implied capital costs by revenues generated in 2009 while

Estonian companies did it relatively better. However, in further years the pattern of this

scenario of the model resembles the one of the least capital intensive scenario of the same

model, where Latvian pension fund management companies are taking the lead and

Lithuanian ones nearly represent the Baltic average efficiency curve. Finally, findings under

the average capital intensity assumption of the model are quite similar to those of the least

capital intensity assumption while the graph is available in the Appendix 15.

Furthermore, a regression analysis was applied to examine whether bigger assets

under management and bigger share of non-pension fund income increase cost and capital

efficiency of pension fund management companies. Because of the dependent variable cost

efficiency being expressed in a range from 0 to 1 and share of non-pension fund management

revenue also expressed in a range from 0 to 1 while assets under management are expressed in
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millions of euro, assets under management figures were normalised for each year of the

research by using the formula (3.6).

The regression equation is expressed in the following manner:

(3.9)

where CE is cost efficiency score, NormAuM is a figure of normalised assets under

management obtained by using the formula (3.6), ShareNonPensInc is a share of non-pension

fund revenue and α stands for intercept.

The regression analysis for all three pre-tax return on equity scenarios proved, that

there is no correlation between efficiency score and assets under management and share of

non-pension fund management revenue. The Table 3.14 summarises main findings of the

regression analysis applied for three scenarios of pre-tax return on equity.

Table 3.14

Regression analysis findings for the DEA CRS models

Model Correlation
Adjusted

coefficient of
determination

Significance

Cost and capital efficiency
DEA CRS (ROE=11%) 0.18 0.02 0.12

Cost and capital efficiency
DEA CRS (ROE=15%) 0.19 0.02 0.08

Cost and capital efficiency
DEA CRS (ROE=19%) 0.25 0.05 0.02

Source: prepared by the author

Very low values of adjusted coefficients of determination clearly demonstrate that

there is no empirical evidence that pension fund management companies with bigger

assets under management and bigger share of non-pension fund management revenue tend

to be more efficient than average company on the market. Findings of the regression

analysis are considered to be moderately significant because significance figures range

from 0.02 to 0.12. Detailed statistical findings of the regression analysis are available in

the Appendix 16.
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3.5.4.2. DEA CRS model – cluster efficiencies

The goal of this section to assess efficiency of each cluster under different pre-tax

ROE scenarios with a particular focus on the first cluster of small to medium non-

diversified pension fund management companies and big non-diversified as well as

moderately diversified pension fund management companies. Efficiency ranks are

calculated provided three pre-tax return on equity scenarios described in the section above.

The first cluster of small to medium non-diversified pension fund management companies

comprises the most scientific interest. In particular, efficiency of companies belonging to

this cluster is in the pivot of the Thesis. The cluster is the biggest one in terms of a number

of its members, even though this figure tends to decrease from eleven in 2009 to just eight

in 2015. To begin with, the capital light (pre-tax ROE=11%) scenario is considered first

(please see Figure 3.21). In four years out of seven in the research, three out of five top

quartile performers are found in this cluster. This is very strong evidence thus the cluster

hosts competitive companies from the top quartile.

Figure 3.21. The top efficiency cluster quartile assessed by DEA CRS (ROE=11%) model

Source: prepared by the author

The next scenario, which assumes ROE of 15%, reveals nearly the same findings

(please see Figure 3.22). In particular, clusters one and four are the most often represented in

the top quartile of efficiency ranks even though the cluster one is represented by three

companies only in two years while under the previous scenario three companies of the cluster

were included in the top quartile four times. Another obvious difference compared to the
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previous ROE scenario is that the cluster number two appears four times versus two

appearances under the capital light scenario.

Provided the fact that the cluster two represents big pension fund management

companies with low to non-exposure to non-pension fund management business, such finding

is considered to be valuable from the perspective of the efficiency analysis of small to

medium pension fund companies compared to big pension fund management companies.

Figure 3.22. The top efficiency cluster quartile assessed by DEA CRS (ROE=15%) model

Source: prepared by the author

The cluster number three appears only once, thus it can be disregarded. Other clusters,

included outliers, do not appear under the scenario of ROE equal to 15% at all. Finally, the

most capital intensive scenario, which assumes ROE of 19%, is examined (see Figure 3.23).

The most apparent finding is that the first cluster is not represented in 2009 at all. However, it

is represented in all other years nominating typically two its companies for the top quartile

members. The fourth cluster of companies is represented in each single year and most often

these are two companies of the cluster except 2014.
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Figure 3.23. The top efficiency cluster quartile assessed by DEA CRS (ROE=19%) model

Source: prepared by the author

It should be noted that the fourth cluster primarily consists of two companies except

for 2010 and 2015, when it had three members. Thus such a result should be considered to be

very strong from a probabilistic perspective.

The cluster number two is represented five times, which is very similar to the previous

scenario. However, it should be noted that in 2014 two companies, which originally

comprised the cluster number four, joint the cluster number two and contributed to the high

efficiency figures of the cluster. The cluster number three occupied the place in the top

quartile twice out of seven years of observation, which is still not sufficient to make any

positive conclusions about the efficiency of companies comprising the cluster.

To summarize the efficiency result discussion, members of the cluster one proved to

demonstrate top efficiency under all three scenarios of return on equity because the cluster

was included in the top quartile of efficiency rankings in any single year but in 2009, which

was exactly the so called bottom of the financial crisis. The members of the cluster number

four clearly enjoy a probabilistic advantage of being included in the top quartile of

efficiency ranking. These are big pension fund management companies with low – to

moderate exposure to non-pension fund management business. Noteworthy that more

intensive capital scenarios led to more often appearance of the big pension fund

management companies with none to low non pension fund management revenue,

represented by the cluster number two, in the top quartile of the efficiency ranking. The

same observation, but to a lesser extent is valid for the above mentioned cluster number

two. Therefore, this section provided evidence that more intensive capital scenarios increase

relative efficiency of big pension fund management companies with both none to low and
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low to moderate non-pension fund management income. Moreover, such companies also

enjoy a probabilistic advantage of occupying the top quartile of efficiency ranking

compared to small to medium pension fund management companies with none to low non-

pension fund management income. Big companies with low to moderate non-pension fund

management income tend to outperform ones with non to low non-pension fund

management income though.

3.5.4.3. DEA VRS model – introduction into general results

Average efficiency indicators for pension fund management companies operating in

each country were compared under three defined pre-tax ROE scenarios. Consistency of

findings will be assessed by comparing against similar findings from other sections of the

Thesis, which suggest that some countries tend to appear more often than other both in the top

and bottom quartile. The Figure 3.24 shows developments of average efficiency indicators

derived from the cost and capital DEA VRS model provided a pre-tax ROE of 11%, which is

the least capital intensive scenario.

Figure 3.24. Average cost efficiency in Baltic countries assessed

by DEA VRS (ROE=11%) model

Source: prepared by the author

Consistently with findings from other sections, pension fund management

companies operating in Latvia on average enjoyed higher efficiency scored in 2009-2015

under the assumption of pre-tax ROE of 11%. However, average efficiency indicator for

Latvia after a sharp rise in 2012 and 2013 experienced a drop in 2014, nearly erasing its
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gains from 2009 and bounced back in 2015. Estonian pension fund management

companies, on the contrary, had the lowest average efficiency scores, but demonstrated

the steepest pick-up in those in the period from 2009 to 2015, which is consistent to

previous findings as well. Lithuanian pension fund management companies were quite a

lot on the Baltic average curve, however they experienced a very sharp drop in 2014

below the average Estonian indicator and stayed there in 2015. Correlation between

average Latvian and Estonian indicators is obvious, however corresponding figures for

Lithuanian pension fund management companies demonstrate somewhat a different

pattern. Furthermore, The Figure 3.25 shows developments of average efficiency

indicators derived from the cost and capital DEA VRS model provided a pre-tax ROE of

19%, which is the most capital intensive scenario.

Figure 3.25. Average cost efficiency in Baltic countries assessed

by DEA VRS (ROE=19%) model

Source: prepared by the author

The findings of the model with the given scenario are quite similar to the ones obtained

from the model with the least capital intensive scenario as well as findings from other sections

of the Thesis. In 2009 pension fund management companies domiciled in Latvia exhibited

lower average efficiency figure than one for companies operating in Estonia. That can be

explained by the fact, that average equity of companies is not as volatile as their revenue or

costs. Thus, the capital intensive scenario brings much bigger implied capital costs, which
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cannot be as effectively absorbed by revenue as under the least capital intensive scenarios. At

least Latvian and Lithuanian pension fund management companies failed to absorb higher

implied capital costs by revenues generated in 2009 while Estonian companies did it relatively

better. However, in further years the pattern of this scenario of the model resembles the one of

the least capital intensive scenario of the same model, where Latvian pension fund management

companies are taking the lead and Lithuanian ones nearly represent the Baltic average

efficiency curve. It is noteworthy that average efficiency indicators of the Estonian pension fund

management companies vary in a tight range from 0.54 to 0.63 and thus can be considered to

stay flat over the research period.

Finally, findings under the average capital intensity assumption of the model are quite

similar to those of the least capital intensity assumption while the graph is available in the

Appendix 8. Furthermore, a regression analysis was applied to examine whether bigger assets

under management and bigger share of non-pension fund income increase cost and capital

efficiency of pension fund management companies. Because of the dependent variable cost

efficiency being expressed in a range from 0 to 1 and share of non-pension fund management

revenue also expressed in a range from 0 to 1 while assets under management are expressed in

millions of euro, assets under management figures were normalised for each year of the

research by using the formula (3.6).

The regression equation is expressed in the following manner:

(3.10)

where CE is cost efficiency score, NormAuM is a figure of normalised assets under

management obtained by using the formula (3.6), ShareNonPensInc is a share of non-pension

fund revenue and α stands for intercept.

Table 3.15

Regression analysis findings for the DEA VRS models

Model Correlation
Adjusted

coefficient of
determination

Significance

Cost and capital efficiency
DEA VRS (ROE=11%) 0.42 0.16 0.00

Cost and capital efficiency
DEA VRS (ROE=15%) 0.40 0.14 0.00

Cost and capital efficiency
DEA VRS (ROE=19%) 0.38 0.13 0.00

Source: prepared by the author
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The regression analysis for all three pre-tax return on equity scenarios proved, that

there is no correlation between efficiency score and assets under management and share of

non-pension fund management revenue. The Table 3.15 summarises main findings of the

regression analysis applied for three scenarios of pre-tax return on equity.

Even though the values of adjusted coefficients of determination are higher than ones

obtained for the DEA CRS model, they are still considered to be low to provide empirical

evidence that pension fund management companies with bigger assets under management and

bigger share of non-pension fund management revenue tend to be more efficient than average

company on the market. Correlation coefficients also can be considered to be rather weak

ranging from 0.38 to 0.42. The regression equation is significant provided substantial

significance values not exceeding 0.00003. Detailed statistical findings of the regression

analysis are available in the Appendix 17.

3.5.4.4. DEA VRS model – cluster efficiencies

DEA VRS model findings are assessed through the cluster perspective in this section

of the Thesis. The most attention is paid to the 1st cluster of the small to medium pension fund

management companies with none to low exposure to non-pension fund management

revenue. Top quartile efficiency ranks are presented in the Figure 3.26.

Figure 3.26. The top efficiency cluster quartile assessed by DEA VRS (ROE=11%) model

Source: prepared by the author
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Findings suggest that that companies from the cluster number one are the most often

represented in the top quartile provided the capital light scenario (i.e. ROE=11%). In

particular, there are typically two to three companies originating from the given cluster out of

five to six companies in the top quartile. The cluster number four is not an absolute resident of

the top quartile because it is represented in any single year but 2015. Consistently with

findings from the previous section of the Thesis, provided a small number of companies

forming the cluster number four, there is still a probabilistic advantage for the cluster

members to get into the top quartile. Appearance of the cluster two, which is supposed to host

big companies with none to low exposure to non-pension fund management business is also

quite consistent with findings of the previous section. However, the DEA VRS model reveals

valuable findings in relation to the so-called outliers. Quite unexpectedly companies classified

as outliers appear in any single year but in 2010. Certainly, it is worth mentioning that the

variable return to scale model can mean increasing, decreasing or a combination of increasing

and decreasing returns to scale. Provided a clear contrast to the DEA CRS model, inclusion of

outliers as well as more often appearance of big pension fund management companies into top

efficiency quartile in accordance with the DEA VRS model speaks in favour of decreasing

returns to scale.

The average capital intensity scenario, assuming pre-tax return on equity of 15% per

annum, demonstrate fairly similar findings as the capital light scenario described above. The

findings are shown in the Figure 3.27.

Figure 3.27. The top efficiency cluster quartile assessed by DEA VRS (ROE=15%) model

Source: prepared by the author
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Typically, almost half of top quartile companies have the first cluster origin while the

rest are distributed among the fourth cluster, second cluster and outliers.

The capital intensive scenario, which assumes ROE of 19%, clearly ensures more

favourable environment for the second cluster of pension fund management companies (i.e.

big with none to low non-pension fund management income) while conditions for outliers and

companies belonging to the cluster number four are nearly the same as for two above

described capital scenarios (please see Figure 3.28).

Logically, the second cluster companies are benefiting at the expense of the first

cluster, which is clearly represented less often under this capital intensity scenario-typically

not more than two companies out of five.

Figure 3.28. The top efficiency cluster quartile assessed by DEA VRS (ROE=19%) model

Source: prepared by the author

To summarize the efficiency result discussion, members of the cluster one proved to

demonstrate top efficiency under all three scenarios of return on equity because the cluster was

included in the top quartile of efficiency rankings in any single year. However, it was closely

followed by the cluster number four and outliers as well as occasionally by cluster number two

companies. Noteworthy that more intensive capital scenarios increase relative efficiency of big

pension fund management companies with both none to low and low to moderate non-pension

fund management income. Moreover, such companies also exercise a probabilistic advantage of

occupying the top quartile of efficiency ranking compared to small to medium pension fund

management companies with none to low non-pension fund management income. Big



132

companies with low to moderate non-pension fund management income are represented less

often than ones with non to low non-pension fund management income though.

3.5.4.5. SFA model – introduction into general results

Because of the fact that SFA represents a functional form while DEA is a result of

linear programming, to avoid the problem of establishing a function in accordance with the

traditional Cobb-Douglas formula described in the Thesis, the Author proceeded with the total

cost function, which is defined below:

(3.11)

where TCi is total cost (i.e. a sum of administration, fee and implicit capital costs), Qi is

output and (Vi+Ui) are assumed normal and half normal distributed, respectively.

This adjustment to the SFA model was sufficient to address the problem of

insufficient number of annual observations and enabled to establish SFA efficiency scores for

companies covered by the research.

Furthermore, average efficiency indicators for pension fund management companies

operating in each country were compared under three different pre-tax ROE scenarios. The

Figure 3.29 shows developments of average efficiency indicators derived from the cost and

capital SFA model provided a pre-tax ROE of 11%, which is the least capital intensive

scenario.

Figure 3.29. Average cost efficiency in Baltic countries assessed by SFA (ROE=11%) model

Source: prepared by the author
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The findings country-wise follow the same trends already described in previous

sections. In particular, companies operating in Latvia demonstrate the highest average

efficiency score while companies doing the same business in Estonia struggle on the bottom

part of the efficiency rankings. Lithuanian pension fund management companies, as might

have been expected, nearly reflect Baltic average efficiency scores. However, the obvious

difference between the current SFA findings and previous DEA model findings is a sharp

decrease of efficiency scores in 2012, which did not take place in DEA models as well as in

the SFA model scenario, which assumes pre-tax return on equity of 19%. Also, the surprising

drop of the SFA models assuming ROE of 11% and 15% occurred in 2015 while it was a

pick-up for DEA models. The matters will be discussed in more details in the section DEA

and SFA result discussion.

Findings of the SFA model assuming a pre-tax return on equity of 15% are fairly

similar as ones described above and are displayed on the graph in the Appendix 15. To

proceed with the analysis of the final pre-tax return on equity scenario, it is quite similar to

previous ones except that it does not reveal a sudden drop of average efficiency scores in

2012. However it shows average efficiency indicators ticking downward in 2014, which was

not the case for two previously described scenarios. The findings are displayed on the

Figure 3.30.

Figure 3.30. Average cost efficiency in Baltic countries assessed

by DEA SFA (ROE=19%) model

Source: prepared by the author
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To finalise this section, a regression analysis was applied to examine whether bigger

assets under management and bigger share of non-pension fund income increase cost and

capital efficiency of pension fund management companies. Because of the dependent variable

cost efficiency being expressed in a range from 0 to 1 and share of non-pension fund

management revenue also expressed in a range from 0 to 1 while assets under management

are expressed in millions of euro, assets under management figures were normalised for each

year of the research by using the formula (3.6).

The regression equation is expressed in the following manner:

(3.12)

where CE is cost efficiency score obtained from the SFA model, NormAuM is a figure of

normalised assets under management obtained by using the formula (3.6), ShareNonPensInc

is a share of non-pension fund revenue and α stands for intercept. The regression analysis for

all three pre-tax return on equity scenarios proved, that correlation between efficiency score

and assets under management and share of non-pension fund management revenue is very

weak and ranges from 0.27 to 0.31. The adjusted coefficient of determination does not exceed

0.08 while all three regressions can be considered to be significant because significance level

does not exceed 0.03. The Table 3.16 summarises main findings of the regression analysis

applied for three scenarios of pre-tax return on equity.

Table 3.16

Regression analysis findings for the SFA models

Model Correlation
Adjusted

coefficient of
determination

Significance

Cost and capital efficiency
SFA (ROE=11%) 0.27 0.06 0.01

Cost and capital efficiency
SFA (ROE=15%) 0.23 0.04 0.03

Cost and capital efficiency
SFA (ROE=19%) 0.31 0.08 0.00

Source: prepared by the author

These results are generally consistent with findings on similar regressions applied

within the scope of DEA CRS and VRS models. DEA VRS model exhibits higher correlation,

however it takes into account also decreasing returns to scale, which might not be justified
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from a managerial point of view. Detailed statistical findings of the regression analysis are

available in the Appendix 18.

3.5.4.6. SFA model – cluster efficiencies

Cluster efficiency analysis based on results obtained from the SFA model did not

provide any surprising outcome. In particular, the most often represented clusters in the top

efficiency quartile are number one and four. The summary chart for results of the SFA

scenario of pre-tax return on equity of 11% is presented in the Figure 3.31.

Figure 3.31. The top efficiency cluster quartile assessed by SFA (ROE=11%) model

Source: prepared by the author

On average, two and a half cluster one companies are present in each single year

covered by the research. The performance of cluster number four companies also proves to be

sustainable over the research period. The cluster number three can be ignored because it

appears only once and outliers as well as cluster number five companies have never appeared

in the top quartile. The analysis of the SFA scenario of pre-tax return on equity of 15%

provides mostly the same conclusion. The top quartile clusters are shown on the Figure 3.32.
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Figure 3.32. The top efficiency cluster quartile assessed by SFA (ROE=15%) model

Source: prepared by the author

However, despite vast similarities with the previous scenario, the cluster number three

companies appear already twice. Even though that it still can be considered to be rather

occasional than regular, it is noteworthy that it happened at the account of the cluster one

companies, which on average appeared somewhat less often than under the capital light

scenario of ROE equal to 11%.

Finally, the SFA model pre-tax return on equity of 19% scenario is considered. The

top quartile clusters are shown on the Figure 3.33.

Figure 3.33. The top efficiency cluster quartile assessed by SFA (ROE=19%) model

Source: prepared by the author
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Findings of the scenario place the cluster number one companies in a less preferential

position compared to companies from the cluster number four. Clearly, more capital intensive

scenario improves efficiency of big companies with both low and moderate exposure to

non-pension fund management business at the expense of small to medium companies with

low or no exposure to pension fund management business. However, none of the three

considered capital scenarios improves chances of outliers to penetrate the top efficiency

quartile.

3.5.5.Comparison and consistency checks of DEA CRS, VRS and SFA model results

In previous sections of the Thesis DEA CRS, VRS and SFA model results were

obtained and discussed. Even though common trends may be identified within the results

of the three models, it is still very important to examine statistical correlation among

those, if any. To proceed, twelve ordinary least square regression equations are

established as follows:

(3.13)

where CE(DEA CRS) stands for cost efficiency score of the DEA CRS model, CE(SFA) is a

cost efficiency score of the SFA model and β1 is its coefficient while α is an intercept;

(3.14)

where CE(DEA VRS) stands for cost efficiency score of the DEA VRS model, CE(SFA) is a

cost efficiency score of the SFA model and β1 is its coefficient while α is an intercept;

(3.15)

where CE(DEA VRS) stands for cost efficiency score of the DEA VRS model, CE(DEA CRS)

stands for cost efficiency score of the DEA CRS model and β1 is its coefficient while α is an

intercept;

(3.16)

where CE(DEA CRS 11%) stands for cost efficiency score of the DEA CRS model assuming

ROE of 11%, CE(SFA 11%) is a cost efficiency score of the SFA model under the ROE

assumption of 11% and β1 is its coefficient while α is an intercept;

(3.17)
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where CE(DEA VRS 11%) stands for cost efficiency score of the DEA VRS model assuming

ROE of 11%, CE(SFA 11%) is a cost efficiency score of the SFA model under the ROE

assumption of 11% and β1 is its coefficient while α is an intercept;

(3.18)

where CE(DEA VRS 11%) stands for cost efficiency score of the DEA VRS model assuming

ROE of 11%, CE(DEA CRS 11%) stands for cost efficiency score of the DEA CRS model

assuming ROE of 11% and β1 is its coefficient while α is an intercept;

(3.19)

where CE(DEA CRS 15%) stands for cost efficiency score of the DEA CRS model assuming

ROE of 15%, CE(SFA 15%) is a cost efficiency score of the SFA model under the ROE

assumption of 15% and β1 is its coefficient while α is an intercept;

(3.20)

where CE(DEA VRS 15%) stands for cost efficiency score of the DEA VRS model assuming

ROE of 15%, CE(SFA 15%) is a cost efficiency score of the SFA model under the ROE

assumption of 15% and β1 is its coefficient while α is an intercept;

(3.21)

where CE(DEA VRS 15%) stands for cost efficiency score of the DEA VRS model assuming

ROE of 15%, CE(DEA CRS 15%) stands for cost efficiency score of the DEA CRS model

assuming ROE of 15% and β1 is its coefficient while α is an intercept;

(3.22)

where CE(DEA CRS 19%) stands for cost efficiency score of the DEA CRS model assuming

ROE of 19%, CE(SFA 19%) is a cost efficiency score of the SFA model under the ROE

assumption of 19% and β1 is its coefficient while α is an intercept;

(3.23)

where CE(DEA VRS 19%) stands for cost efficiency score of the DEA VRS model assuming

ROE of 19%, CE(SFA 19%) is a cost efficiency score of the SFA model under the ROE

assumption of 19% and β1 is its coefficient while α is an intercept;

(3.24)
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where CE(DEA VRS 19%) stands for cost efficiency score of the DEA VRS model assuming

ROE of 19%, CE(DEA CRS 19%) stands for cost efficiency score of the DEA CRS model

assuming ROE of 19% and β1 is its coefficient while α is an intercept.

Statistical findings of the above-stated regression equations are summarised in the

Table 3.17. All regression equations demonstrated strong correlation, what means that in

general results obtained by various efficiency assessment models are consistent. Moreover, all

regression equations are found to be significant. However, the most scientific interest lies in

the correlation between DEA and SFA model results. In particular, a correlation coefficient

for regression equations comprising SFA and DEA CRS, ranging from 0.51 to 0.88, is higher

than for equations with SFA and DEA VRS, which is in a range of 0.48-0.72. It confirms the

fact that there are rather constant or somewhat increasing returns to scale than variable returns

to scale, which might comprise both increasing and decreasing returns to scale. This

conclusion is based on a shape of the chosen logarithmic formula of the SFA, which cannot at

the same time take into account both increasing and decreasing returns to scale.

Table 3.17

Regression analysis findings of consistency checks of DEA CRS,

VRS and SFA (ROE=11%, 15%, 19%) model results

Regression Correlation
Adjusted
coefficient

of determination
Significance

Cost and profit SFA and DEA CRS 0.51 0.25 0.00
Cost and profit SFA and DEA VRS 0.48 0.23 0.00
Cost and profit DEA CRS
and DEA VRS 0.67 0.45 0.00

SFA and DEA CRS (ROE=11%) 0.83 0.69 0.00
SFA and DEA VRS (ROE=11%) 0.65 0.41 0.00
DEA VRS and DEA CRS
(ROE=11%) 0.75 0.56 0.00

SFA and DEA CRS (ROE=15%) 0.88 0.78 0.00
SFA and DEA VRS (ROE=15%) 0.72 0.51 0.00
DEA VRS and DEA CRS
(ROE=15%) 0.77 0.60 0.00

SFA and DEA CRS (ROE=19%) 0.80 0.63 0.00
SFA and DEA VRS (ROE=19%) 0.70 0.48 0.00
DEA VRS and DEA CRS
(ROE=19%) 0.83 0.68 0.00

Source: prepared by the author
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Secondly, a very high correlation between DEA CRS and VRS regression equations

also provides evidence that returns to scale are actually close to be constant. The correlation

range is 0.67-0.83.

Even though the three models described above generate consistent findings, it is

important to take into account managerial considerations derived from expert interviews.

Specifically, DEA CRS model could be considered to be unfair for smaller companies in

terms of their business volume, however it produces the most comprehensive and easiest to

interpret results. Any deviation from the top performers is considered to be inefficiency

disregarding the fact whether it is caused by a smaller size of operations or inefficient

processes. Thus DEA CRS is chosen as the primary model. DEA VRS model is

comprehensive and easy to interpret from a production economic point of view.

However, it is quite controversial from a managerial point of view because it assumes

not only increasing returns to scale, but also decreasing returns within the same model.

Typically, management of a company is looking for opportunities to exploit economies of

scale and scope rather than sacrifice return because of too big volume of business. Also the

shareholders’ point of view should be taken into account because they might have other

options of investing their capital, including other lines of business within the same group of

companies or even competing businesses, which would not compromise their return on

equity.

The regression analysis applied for results obtained by various models demonstrated

that between efficiency score (and ROE in the case of the capital efficiency model) and assets

under management and share of non-pension fund management revenue for all the models

discussed above correlation coefficients range from 0.05 to 0.42 (average of 0.26) while

adjusted coefficients of determination are in the interval from -0.01 to 0.16 (average of 0.06).

DEA VRS model results are the most promising in terms of correlation, which ranges from

0.09 to 0.42. Low correlation obtained within the model compared to nearly no correlation in

case of the DEA CRS model can be explained by decreasing returns to scale, which allowed

for bigger companies as well as companies with bigger share of non-pension fund

management income (treated as outliers in the cluster analysis) to demonstrate relatively

higher efficiency rankings, thus resulting in higher correlation between efficiency ranking and

volume of assets under management as well as share of non-pension fund management

income.

The summary table for correlation coefficients for Cost and profit Cost and Capital

efficiency DEA CRS, VRS and SFA models as well as Capital efficiency model and assets
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under management and share of non-pension fund management income is provided under the

Table 3.18.

Table 3.18

Regression analysis findings for efficiency scores and volume of assets

under management and share of non-pension fund management income

Regression Correlation
Adjusted
coefficient

of determination
Significance

Cost and profit DEA CRS 0.05 -0.01 0.84
Cost and profit DEA VRS 0.09 -0.01 0.61
Cost and profit SFA 0.30 0.08 0.00
Capital efficiency (i.e. actual ROE) 0.25 0.05 0.02
Cost and capital efficiency
DEA CRS (ROE=11%) 0.18 0.02 0.12

Cost and capital efficiency
DEA CRS (ROE=15%) 0.19 0.02 0.08

Cost and capital efficiency
DEA CRS (ROE=19%) 0.25 0.05 0.02

Cost and capital efficiency
DEA VRS (ROE=11%) 0.42 0.16 0.00

Cost and capital efficiency
DEA VRS (ROE=15%) 0.40 0.14 0.00

Cost and capital efficiency
DEA VRS (ROE=19%) 0.38 0.13 0.00

Cost and capital efficiency
SFA (ROE=11%) 0.30 0.08 0.00

Cost and capital efficiency
SFA (ROE=15%) 0.24 0.05 0.02

Cost and capital efficiency
SFA (ROE=19%) 0.30 0.07 0.01

Source: prepared by the author

SFA model results exhibit higher correlation (i.e. 0.24-0.30) than DEA CRS (i.e.

0.05-0.25), but smaller than DEA VRS (0.09-0.42). As discussed above, SFA model

findings are closer to DEA CRS model findings than DEA VRS results. Thus SFA model

findings primarily reflected DEA CRS model results as well as capture some either

increasing or decreasing returns to scale, which somewhat increased correlation compared

to the DEA CRS model while it still lags behind DEA VRS model.

Finally, even though the SFA model can be considered very useful in other cases, for

instance, when there is sufficient number of observations to establish a reliable function,

which will be capable of distinguishing a statistical error or noise from an explained error or
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inefficiency term SFA model results might be viewed as complimentary to DEA CRS and

DEA VRS to smaller extent. Thus the DEA CRS is to be chosen to serve as the primary

model to derive conclusions of the managerial nature.

Eventually, it has to be noted that the purpose of the all the developed models was to

obtain efficiency results of operations of the pension fund management companies, which

enable relative efficiency comparison at the cluster level for the top quartile companies

ranked by efficiency within each year of the research. Thus the purpose of the models was

not to make any conclusions about general or particular efficiency changes and trends on a

year over year basis.

3.5.6.Sensitivity analysis of findings

The detailed analysis of top quartile of companies (i.e. 4-6 companies) with the

highest efficiency scores has been performed. Summary findings are presented at the cluster

level in the Table 3.19. Total appearance of a given cluster companies during the research

period 2009-2015 is stated in percentage terms for each of the efficiency models considered.

Table 3.19

Composition of top quartile by clusters of different companies 2009-2015

Model
Clusters

Total
1 2 3 4 5 Outliers

Cost and profit DEA CRS 60% 9% 9% 20% 0% 3% 100%
Cost and profit DEA VRS 59% 6% 6% 25% 0% 5% 100%
Cost and profit SFA 37% 20% 6% 31% 0% 6% 100%
Capital efficiency
(i.e. actual ROE) 39% 23% 5% 33% 0% 0% 100%

Cost and capital efficiency
DEA CRS (ROE=11%) 51% 14% 3% 31% 0% 0% 100%

Cost and capital efficiency
DEA CRS (ROE=15%) 46% 20% 3% 31% 0% 0% 100%

Cost and capital efficiency
DEA CRS (ROE=19%) 37% 23% 6% 34% 0% 0% 100%

Cost and capital efficiency
DEA VRS (ROE=11%) 43% 19% 3% 19% 0% 16% 100%

Cost and capital efficiency
DEA VRS (ROE=15%) 44% 20% 0% 20% 0% 17% 100%

Cost and capital efficiency
DEA VRS (ROE=19%) 36% 25% 3% 19% 0% 17% 100%

Cost and capital efficiency
SFA (ROE=11%) 49% 17% 3% 31% 0% 0% 100%



143

Cost and capital efficiency
SFA (ROE=15%) 46% 14% 6% 34% 0% 0% 100%

Cost and capital efficiency
SFA (ROE=19%) 43% 17% 6% 34% 0% 0% 100%

Average appearance 45% 17% 4% 28% 0% 5% -

Source: prepared by the author based on efficiency scores obtained from the defined models

and cluster analysis

Cluster number one companies (i.e. small and medium specialised pension fund

management companies) comprise 36%-60% of the total top quartile of companies with the

highest efficiency scores with the average representation score of 45%. Moreover, cluster

number one companies are represented in the top quartile of companies in all years of the

research in all the models except DEA CRS cost and capital model assuming ROE=19%. It

also has to be noted that the first cluster is the biggest one comprising nearly half of all

pension fund management companies subject to the research. Therefore, such high appearance

of the cluster one companies in the top quartile does not guarantee any probabilistic advantage

for small and medium companies.

The next most represented cluster is number four, which consists of big pension fund

management companies with moderate exposure to non-pension fund management business.

Provided that the cluster four on average was comprised out of two and a half companies, it is

obvious that cluster number four companies possess probabilistic advantage of being

represented in the top quartile of companies with the highest efficiency scores. The cluster

number two, which stands for big pension fund management companies with low exposure to

non-pension fund management business, on average is represented by nearly one third less

frequent compared to the cluster number four. Finally, the cluster number three did not score

any strong results because it ceased to exist in 2013 while outliers broadly failed to

demonstrate sufficiently competitive efficiency to earn their place in the top quartile. Neither

did companies from the cluster number five and outliers.

In order to prove that presence of the cluster one companies in the top efficiency

quartile is consistent, a sensitivity analysis is performed by comparing cluster appearance

indicators of the top (i.e. first quartile) with the combined results of the first and second

quartiles. The composition of the first and second quartiles by clusters of pension fund

management companies for the research period from 2009 till 2015 is presented in the

Appendix 19. The differences between the top quartile cluster appearance indicators and top

and second quartile cluster appearance indicators are stated in the Table 3.20. The differences
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between composition of the first quartile by clusters and first and second quartile by clusters

of pension fund management companies for the research period from 2009 till 2015.

Table 3.20

Differences between the first quartile and first and second quartile by clusters

of pension fund management companies from 2009 till 2015

Model
Clusters

1 2 3 4 5 Outliers
Cost and profit DEA CRS 10.8% -4.6% 0.0% 1.1% -1.4% -5.8%
Cost and profit DEA VRS -1.2% -1.8% -1.4% 9.2% -1.4% -3.4%
Cost and profit SFA -2.2% -3.2% 0.3% 10.7% -1.4% -4.2%
Capital efficiency
(i.e. actual ROE) -7.2% 6.8% -0.7% 12.5% -1.4% -10.0%

Cost and capital efficiency
DEA CRS (ROE=11%) 10.8% -3.3% -5.7% 11.1% -1.4% -11.4%

Cost and capital efficiency
DEA CRS (ROE=15%) 5.4% 1.0% -5.6% 10.7% -1.4% -10.0%

Cost and capital efficiency
DEA CRS (ROE=19%) -3.6% 2.5% 0.3% 13.7% -1.4% -11.4%

Cost and capital efficiency
DEA VRS (ROE=11%) -3.5% 1.5% 0.1% -1.2% 0.0% 3.0%

Cost and capital efficiency
DEA VRS (ROE=15%) -2.2% 3.5% -2.9% -0.7% 0.0% 2.3%

Cost and capital efficiency
DEA VRS (ROE=19%) -7.7% 7.5% -1.3% -1.2% 0.0% 2.6%

Cost and capital efficiency
SFA (ROE=11%) 8.5% -0.6% -4.1% 10.7% -1.4% -13.0%

Cost and capital efficiency
SFA (ROE=15%) 2.7% -5.0% -1.1% 15.1% -1.4% -10.2%

Cost and capital efficiency
SFA (ROE=19%) -1.8% -3.5% 1.7% 15.1% -1.4% -10.2%

Average appearance 0.7% 0.1% -1.6% 8.2% -1.1% -6.3%

Source: prepared by the author based on efficiency scores obtained from the defined models

and cluster analysis

As for the first cluster companies, the difference because of including first two

quartiles in the analysis is a decrease of the appearance of cluster one companies by 0.7%

points on average. Thus, the obvious conclusion is that inclusion of the second efficiency

quartile does not change conclusions previously made about cluster one companies. However,

it is noteworthy that there are nearly as many cluster one companies in the second quartile as

in the first one, which means that the companies have at least theoretical chances to improve
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their efficiency up to the cluster one. Appearance of the cluster two companies can be

considered to be unchanged because of adding the second quartile (i.e. sensitivity change of

0.1% supports the argument). The cluster number three can be disregarded because it did not

prove to be sustainable over time. The cluster four dropped its appearance by 8.2% points

(compared with the starting score of 28%). Thus it actually again confirms the conclusion that

certain big companies enjoy high efficiency compared to small and medium companies.

Cluster five companies start to appear in the second efficiency quartile while the appearance

of the outliers more than doubles.

Thus, the sensitivity analysis largely confirms conclusions already derived in previous

section of the Thesis about small and medium pension fund management companies as well

as certain big pension fund management companies.
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CONCLUSIONS

The theses presented for the defence were defended throughout the Doctoral Thesis by

using qualitative and quantitative research methods with the following main conclusions:

1. Bancassurance is the dominant business model in the pension fund management in

Baltics:

1.1. Seventeen out of twenty pension fund management companies in Baltics

operate under the Bancassurance.

1.2. Sixteen companies operating under the Bancassurance has ownership based

integration with banks whilst only one company has been tied to banks by

distribution agreements.

Thus, the Baltic pension fund management marketplace provides a unique

opportunity for the Bancassurance related research because of mostly the

closest possible integration of related business entities – via ownership.

2. Pension fund management business is very important for financial groups

operating in the Baltic countries because it generates very strong pre-tax return on

equity with an average figure of 28.2% (eg., average for the top quartile reached

60.7%) for 2015 while the traditional banking business typically earns above 5%

and normally does not exceed 12% per annum.

3. Pension fund management companies in Baltics can be classified into four

sustainable groups:

3.1. Small and medium specialised companies.

3.2. Big companies with low exposure to non-pension fund management business.

3.3. Big companies with low to moderate exposure to non-pension fund

management business.

3.4. Other companies, including outlier companies, which do not fit into any of

the above mentioned groups.

The classification of pension fund management companies into groups in

terms of size and scope of operations provides a comprehensive insight into a

structure of the pension fund management industry in the Baltic countries,

which distinguishes between small and medium specialised companies and

other big more diversified, big less diversified as well as other companies.

The finding lays out a foundation for further analysis.



147

4. Small and medium specialised pension fund companies proved to be capable of

achieving competitive efficiency compared to other companies because these

were:

4.1. Presented in the top quartile of companies with highest efficiency rankings

throughout the research period on average comprising 45% of the quartile

member companies. This conclusion is pivotal in assessment of

competitiveness of small and medium pension fund management companies

compared to bigger and/or more diversified counterparts. In particular, it

clearly dismissed a perception of excessive relying on economies of scale and

scope to achieve higher efficiency in the pension fund management business

in the context of Bancassurance.

4.2. Taking the lead over non-big more diversified pension fund management

companies (some companies included in outliers). This conclusion casts a

doubt on effectiveness of a potential product portfolio diversification strategy

for non-big pension fund management companies, which is an important

managerial consideration.

4.3. Considered to be competitive in comparison with big and more diversified

pension fund management companies, but not outperforming such companies

because small and medium companies are represented the top quartile of

companies with lower efficiency rankings throughout the research period.

The conclusion is critically important in the context of leading versus

competitive efficiency. The scope of the Thesis includes competitive

efficiency and does not consider leading efficiency. However, the derived

conclusion creates strong ground for further research on whether a specific

combination of size and scope might result in achieving leading efficiency in

the industry.

4.4. Better at revenue and cost management, however it was partly offset by

weaker equity capital utilisation. The opposite was proved for big companies.

First, it means that big companies might consider measures to improve

revenue and cost management. Second, it can be seen as a signal to financial

regulators that big companies might be operating in the too favourable

environment of equity capital requirements.

5. Pension fund management companies of a different size with bigger share of non-

pension fund management business were typically included in outliers and

generally got low efficiency assessments. The finding confirms that moderate to
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low exposure to non-pension fund management should be preferred to a substantial

increase of a proportion of non-pension fund management business.

6. Findings of the top management expert interviews suggest that:

6.1. Consolidation of market participants is expected to take place in the pension

fund management industry, which is going to be an outcome of a broader

consolidation of financial groups in the region.

6.2. Pension fund management fees will be increasingly under pressure to be

decreased in coming years.

6.3. Pension fund management company integration with a bank enables

achieving competitive efficiency of small and medium pension fund

management companies compared to bigger ones in case companies of the

same financial group are integrated. Moreover, the conclusion is indirectly

supported by the above mentioned conclusions about actual presence of small

and medium pension fund management companies in the top efficiency

quartile as well as by findings on weak correlation between efficiency scores

and volume of assets under management and share of non-pension fund

income.

6.4. A positive effect from product portfolio diversification to be incrementally

below benefits from cost optimisation and budget flexibility thus making it

the least important fact out of considered ones. This is also confirmed by the

regression and cluster analyses as well as expert findings on integration

benefits of the companies belonging to the same financial group.

6.5. There is neither strong disagreement, nor agreement with the statement that

other types of integration do not increase chances to achieve competitive

efficiency by small and medium pension fund management companies. This

is consistent with the finding, that sixteen pension fund management

companies operate under the Bancassurance based on ownership integration

while only one company used a distribution agreement based Bancassurance.

Thus, there is no general evidence to what extent ether than ownership based

integration improves efficiency of Bancassurance.

7. Potential management bias for positive impact of economies of scale on efficiency

of pension fund management companies as well as positive impact of product

portfolio diversification towards non-pension fund management was dismissed by

the following statistical findings:
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7.1. Weak correlation between efficiency scores of pension fund management

companies and volume of assets under management. The conclusion,

supported by significant regression equations, is very important for business

strategy considerations by management of pension fund management

companies.

7.2. Weak correlation between efficiency scores and share of non-pension fund

management income. The conclusion also constitutes high importance to the

management of pension fund management companies because of a potential

impact on business strategies.

8. Managerial conclusions are further supported by significant and consistent results

demonstrated by efficiency assessment models developed in the Thesis, which

were proved by medium to high efficiency score correlation coefficients of

comparable models:

8.1. Medium correlation was found for efficiency results of basic models

capturing only effects on main costs and profit before tax. The conclusion

confirms the approach chosen by the Author that basic models needed to be

improved further in order to take into account more parameters to develop

more credible efficiency measurement methodology.

8.2. Models, comprising revenue, main accounting costs as well as economic

costs of capital in accordance with the three scenarios, revealed high

correlation coefficients. The finding is very important to prove that efficiency

results obtained by using different models based on different efficiency

measurement methodologies are consistent.

8.3. High correlation was found for variable return and constant return to scale

model results, which speaks in favour of the conclusion that there are rather

constant returns to scale in the pension fund management industry in the

Baltic countries.

9. Bancassurance efficiency assessment framework for pension fund management

companies, which includes revenue, cost and equity capital efficiency, was

successfully implemented in the Thesis. Efficiency scores, measured by using

frontier based financial models, proved to be consistent and significant.
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RECOMMENDATIONS

Theoretical and practical results obtained in this Thesis contributed to establishment

the following recommendations for top and middle management of pension fund management

companies involved in Bancassurance in the field of pension fund management in Baltics,

their shareholders, financial supervision regulators and well as researchers:

1. Top and middle management of small to medium specialised pension fund

management companies with none to low non-pension fund management business

is recommended to pursue efficiency improvements by benchmarking against top

performers within companies of similar size and scope.

2. Big companies with low to moderate exposure to non-pension fund management

business proved to be the most often in the top performers’ ranking. The author

recommends to pursue efficiency improvements by better cost management

practices.

3. Top and middle management of big companies with low exposure to non-pension

fund management business is suggested to consider a strategy to diversify business

with low – to moderate share of non-pension fund management income. Minor

efficiency improvements can be achieved by better cost management.

4. Top and middle management of companies with substantially bigger non-pension

fund management income range is recommended to decrease the share of

non-pension fund management income of the company to nearly zero if the

company in terms of assets under management qualifies for a small or medium

pension fund management company, or to decrease the exposure to non-pension

fund management business to moderate or low, if the company in terms of its

assets under management qualifies for a big company.

5. Financial supervision authorities in the Baltic countries are suggested to examine

whether big pension fund management companies can be considered to be

operating in a more favourable environment in terms of capital base regulations

compared, to, for instance, small and medium companies. The recommendation is

based on quantitative findings that big companies are better at equity capital

utilisation than small and medium companies as well as on regulatory

requirements in Baltic countries on minimum amounts of share capital, which
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rather set a high minimum threshold for small and medium companies allowing

big companies to operate with relatively smaller amounts of total equity capital.

6. Researchers are suggested to implement and develop further the concept model for

assessment of efficiency of financial alliances and ultimately financial

eco-systems. Assessment of efficiency of financial eco-systems can constitute

scientific interest from the point of view of rapid development of financial

technology companies.
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APPENDICES

Appendix 1. Bancassurance business model description

Business Model Description Market conditions Advantages Shortcomings
Distribution
agreement

The bank acts as a
distributor, offering stand-
alone insurance products
from multiple insurance
companies.

Usually regulatory
constraints require
banks to work with
multiple insurance
companies. Customers
prefer advisor
independence.

Usually regulatory
constraints require
banks to work with
multiple insurance
companies. Customers
prefer advisor
independence.

Bank and insurer lack
an integrated client
view as customer
databases are not
shared. Insurer has
little control over to
whom the products are
targeted to. The model
does not foster proper
product customization
processes for banking
clients.

Strategic alliance The bank sells products
from a single insurance
company only.

Regulation or tax
treatments may not
allow for a close
integration of banking
and insurance
activities.

Bank can benefit from
competition between
insurance providers by
selecting the one most
suitable insurance
company. The model
still requires relatively
low upfront
investments Allows for
customer database
sharing.

There is a low level of
integration since
involved parties still
operate as separate
entities. Some
investments in IT, MIS
and sales force are
required.
Administration issues
may occur as clients
are ignorant of who,
(viz. the bank or the
insurer) is responsible
for the product
administration.

Joint venture Both bank and insurer
create a jointly owned
company.

Regulations allow a
high level of
integration and do not
prevent for sale of
insurance products by
the branch staff nor the
exchange of customer
data between a bank
and an insurance
company.

Bank and insurance
company have mutual
ownership of products
and customers
Enlarged customer
database through
database mergers
Strong and long term
commitment, as well as
investment from both
parties

The model requires
significant upfront
investments. Insurer
might feel a lack of
control over
distribution channel
strategies. Harder to
balance power and
separate contributions
between involved
parties. Relatively slow
market offering due to
a more complicated
model structure.

Financial services
group

Bank and insurance
company are subject to a
parent company.

Comparable to the
market conditions upon
joint venture.

Operational benefits by
full integration of
products and systems
No limits to the
utilization of shared
customer databases
Same corporate culture
One-stop-shop that
provides the full
spectrum of financial
products.

This model calls for
significant upfront
investments. Risk of
brand dilution if one of
the integrated entities
perform poorly. Up
scaling could cause
inefficiencies as a
result of bureaucracy.

Source: Jongeneel, 2011
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Appendix 2. Success factors and rationale for Bancassurance

Source: Jongeneel, 2011
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Appendix 3. Summary of insurance efficiency studies

Author Output Output proxies Input/netput Input prices
proxies

Focarelli (1992) Flow of direct
insurance
Flow of
reinsurance
Flow of
financial
management
Flow of real
estate
management

Attribution of
operating
revenues and
expenses to the
four output areas

Labour
Capital
Commercial
network

HP of perfect
competitive
labour and capital
markets. Cross
section one year
data: distribution
costs as ratio
between
commercial
expenses and
premiums

Fiordelisi and
Ricci (2011)

Expected
present value of
future claims

Net claims paid,
plus bonuses and
rebates, plus
addition to
provisions

Equity
Technical
Provisions (as
netputs)
Business
services and
materials (as
inputs)
Investments

Ratio of net
operating
expenses and
technical charges
on total assets
(technical costs)
Ratio of
investment
charges on total
assets
(investment
costs)

Fenn et al.
(2008)

Expected
present value of
future claims

Net claims paid,
plus bonuses and
rebates, plus
addition to
provisions

Total capital
and reserves
Total technical
provisions
Debt capital

HP of
competitive input
markets. Nominal
insurance wages.
Long term
government bond
rates as price of
debt capital

Bikker and Van
Leuvensteijn
(2008)

- Premium
income

Reinsurance
Distribution

Reinsurance ratio
Acquisition ratio

Fecher et al.
(1991)

- Premium
income
Claims

Reinsurance
Distribution

Reinsurance ratio
Acquisition ratio

Source: Schneider, 2014
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Appendix 4. Common functional forms

Linear

Cobb-Douglas

Quadratic

Normalised quadratic

Translog

Generalised Leontief

Constant Elasticity of

Substitution

Source: Coelli et al., 2005, pp. 211
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Appendix 5. The fundamental scale of absolute numbers

The fundamental scale of absolute numbers

Intensity of
Importance Definition Explanation

1 Equal Importance Two activities contribute equally to the objective
2 Weak or slight
3 Moderate importance Experience and judgement slightly favour one activity over

another
4 Moderate plus
5 Strong importance Experience and judgement strongly favour one activity over

another
6 Strong plus
7 Very strong or

demonstrated importance
An activity is favoured very strongly over another; its dominance
demonstrated in practice

8 Very, very strong
9 Extreme importance The evidence favouring one activity over another is of the highest

possible order of affirmation
Reciprocals

of above
If activity i has one of
the above non-zero
numbers assigned to it
when compared with
activity j, then j has the
reciprocal value when
compared with i

A reasonable assumption

1.1–1.9 If the activities are very
close

May be difficult to assign the best value but when compared with
other contrasting activities the size of the small numbers would not
be too noticeable, yet they can still indicate the relative importance
of the activities.

Source: Saaty, 2008
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Appendix 6. Distribution of pension fund assets by each pension fund

management company in terms of product range offered in Latvia

Company Max. equity
share Assets Share of total

AUM

CBL Asset Management
50% 238 790 646 € 72%

0% 93 483 521 € 28%

DNB Asset Management

50% 75 972 114 € 33%

0% 64 374 386 € 28%

30% 87 479 811 € 38%

Finasta (Invalda)
Asset Management

50% 14 843 954 € 32%

30% 12 317 138 € 27%

0% 18 513 442 € 41%

Nordea Pensions Latvia
50% 88 027 731 € 77%

0% 26 387 127 € 23%

Norvik Investment
Management Company

0% 23 242 014 € 27%

50% 35 358 359 € 41%

30% 27 729 359 € 32%

SEB Wealth Management

50% 260 030 014 € 47%

50% 37 956 243 € 7%

0% 14 988 094 € 3%

0% 139 841 675 € 25%

30% 103 426 523 € 19%

Swedbank Investment
Management Company

50% 747 754 947 € 77%

0% 225 495 267 € 23%

Source: Prepared by the author based on data from State Social Insurance Agency
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Appendix 7. List of questions for expert interviews

Introduction is given by the Author:

Dear expert!

You are kindly invited to participate in the expert interview about Bancassurance
efficiency in Baltics and its improvement opportunities. The interview is conducted as a part
of the doctoral study at the BA School of Business and Finance. Findings of the interview will
be used for scientific purposes and will be publicly available only when aggregated with other
expert interviews. No single expert interview will be made public in full or partly.

Bancassurance is defined as cooperation between pension fund management companies
and banks, which distribute pension funds and provide related services to pension fund
customers. The research addresses the topic of Bancassurance efficiency, which takes into
account business income, costs as well as assumed economic cost of capital. The companies
subject to this research are pension fund (either pension 2nd pillar, or both pension 2nd pillar
and pension 3rd pillar) management companies operating in Estonia, Latvia and Lithuania.
The questions are asked from the perspective of the time period from 2009 till 2015 with
higher focus on current and recent developments rather than past developments. All
companies operating in the market are considered to be mature with organic further
development potential.

Questions were asked by the Author during either meeting in person of phone
interview, answers were also written down by the Author (i.e. this is not a questionnaire
and experts did not fill in the answers in written):

1) Do you agree that pension fund operational environment (inc. customer acquisition and
service as well as other typically outsourced activities) in Estonia, Latvia and Lithuania in
general is similar? (10 point scale, where 1 is strongly disagree and 10 is strongly agree)

1 2 3 4 5 6 7 8 9 10
Strongly Strongly
disagree agree

2) To what extent pension fund operational environment of the Estonia, Latvia and Lithuania
is similar in terms of regulations, market (i.e. size, participants, competition, general
opportunities), corporate governance and pension fund industry development prospects? (10
point scale, where 1 is when both marketplaces are absolutely similar and 10 is when the first
country is extremely superior compared to the second one and vice versa. Analytic hierarchy
process will be used to process answers)

1. Regulations in Estonia vs. Latvia

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

2. Regulations in Estonia vs. Lithuania

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

3. Regulations in Latvia vs. Lithuania
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10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

4. Market (i.e. size, participants, competition, general opportunities) in Estonia vs. Latvia

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

5. Market (i.e. size, participants, competition, general opportunities) in Estonia vs. Lithuania

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

6. Market (i.e. size, participants, competition, general opportunities) in Latvia vs. Lithuania

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

7. Corporate governance in Estonia vs. Latvia

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

8. Corporate governance in Estonia vs. Lithuania

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

9. Corporate governance in Latvia vs. Lithuania

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

10. Pension fund industry development prospects in Estonia vs. Latvia

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

11. Pension fund industry development prospects in Estonia vs. Lithuania

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

12. Pension fund industry development prospects in Latvia vs. Lithuania.

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Superior Similar Superior

3) Which factors out of regulations, market (i.e. size, participants, competition, general
opportunities), corporate governance and pension fund industry development prospects are the
most important (10 point scale, where 1 is when both factors are equally important and 10 is
when the first factor is extremely important compared to the second one and vice versa.
Analytic hierarchy process will be used to process answers)?

1. Regulations vs. market (i.e. size, participants, competition, general opportunities)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

2. Regulations vs. corporate governance
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10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

3. Regulations vs. pension fund industry development prospects

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

4. Market vs. corporate governance

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

5. Market vs. pension fund industry development prospects

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

6. Corporate governance vs. pension fund industry development prospects.

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

4) What is the most important for shareholders of the pension fund management company
(Company) out of the given factors below after at least of five years of operations?
(10 point scale, where 1 is when both factors are equally important and 10 is when the first
factor is extremely important compared to the second one and vice versa)

1. Return on equity of the Company, stated as profit before tax5 divided by average equity
in the period vs. profit before tax of the Company in absolute terms, as a contribution to
the financial group

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

2. Return on equity of the Company, stated as profit before tax divided by average equity
in the period vs. assets under management of the Company, which bring spill over
effects to the financial group via other revenues (i.e. sales commission, depositary,
brokerage)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

3. Return on equity of the Company, stated as profit before tax divided by average equity
in the period vs. having pension products available in the product offering (provided
that he business does not generate loss)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10

5 Even though profit after tax is a common measure of profitability, profit before tax is used to take into
account specifics of the Estonian tax regime where no Corporate income tax is applied for retained profit.
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Extremely Equally Extremely
Important important important

4. Profit before tax of the Company in absolute terms, as a contribution to the financial
group vs. assets under management of the Company, which bring spill over effects to
the financial group via other revenues (i.e. sales commission, depositary, brokerage)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

5. Profit before tax of the Company in absolute terms, as a contribution to the financial
group vs. having pension products available in the product offering (provided that he
business does not generate loss)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

6. Having pension products available in the product offering (provided that he business
does not generate loss) vs. assets under management of the Company, which bring spill
over effects to the financial group via other revenues (i.e. sales commission, depositary,
brokerage).

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

5) Which are the most important efficiency drivers out of factors stated below for the pension
fund management companies in terms of their ability to generate revenue out of
administration and commission costs and given equity capital? (10 point scale, where 1 is
when both factors are equally important and 10 is when the first factor is extremely important
compared to the second one and vice versa. Analytic hierarchy process will be used to process
answers)

1. Bigger pension fund assets under management vs. diversifying business with
non-pension fund management products (i.e. investment funds, private or institutional
portfolios)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

2. Bigger pension fund assets under management vs. cost base optimisation via integration
with other units of the financial group (eg., bank)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

3. Bigger pension fund assets under management vs. flexibility of the cost budget
(compared to bigger units of the financial group)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important
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4. Diversifying business with non-pension fund management products (i.e. investment
funds, private or institutional portfolios) vs. cost base optimisation via integration with
other units of the financial group (eg., bank)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

5. Diversifying business with non-pension fund management products (i.e. investment
funds, private or institutional portfolios) vs. flexibility of the cost budget (compared to
bigger units of the financial group)

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

6. Flexibility of the cost budget (compared to bigger units of the financial group) vs. cost
base optimisation via integration with other units of the financial group (eg., bank).

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

6) Which are the most important drivers out of factors stated below for attracting customers to
increase volume of pension fund assets under management?(10 point scale, where 1 is when
both factors are equally important and 10 is when the first factor is extremely important
compared to the second one and vice versa. Analytic hierarchy process will be used to process
answers)

1. Higher investment return vs. bigger marketing spending

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

2. Higher investment return vs. bigger customer base

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

3. Bigger marketing spending vs. bigger customer base.

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

7) Which are the most important drivers out of factors stated below for cost base optimisation
via integration with other units of the financial group (eg., bank) (10 point scale, where 1 is
when both factors are equally important and 10 is when the first factor is extremely important
compared to the second one and vice versa. Analytic hierarchy process will be used to process
answers)

1. Lower marketing costs via using master brand and wholesale marketing prices of the
financial group vs. lower customer acquisition costs (sales commissions to third parties)
by utilising the distribution capability of the financial group
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10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

2. Lower marketing costs via using master brand and wholesale marketing prices of the
financial group vs. lower administration and other fixed costs because of cost sharing
with the financial group

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

3. Lower customer acquisition costs (sales commissions to third parties) by utilising the
distribution capability of the financial group vs. lower administration and other fixed
costs because of cost sharing with the financial group.

10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10
Extremely Equally Extremely
Important important important

8) Does the pension fund management company integration with banks, either belonging to
the same financial group or not, allow to achieve competitive return to shareholders of
significantly smaller pension fund management companies (eg., 1-15% market share)
compared to bigger ones (eg., 16-40%) (10 point scale, where 1 is strongly disagree and 10 is
strongly agree)?

1. Yes, but only under exceptional circumstances

2. Yes, integration makes opportunities nearly equal for all pension fund companies

3. Yes, in case companies of the same financial group are integrated

4. No, integration does not compensate for lack of bigger assets and/or revenues.

9) Additional questions:

1. What is the minimum return on equity of pension fund management companies required
by shareholders? (to be stated in percentage terms before tax)

2. Do you agree that there are exogenous (i.e. external) factors why the biggest pension
fund management companies could experience lower efficiency (i.e. decreasing returns
to scale) than small and medium companies? (10 point scale, where 1 is strongly
disagree and 10 is strongly agree)

1 2 3 4 5 6 7 8 9 10
Strongly Strongly
disagree agree

10) What are main trends and developments in future expected in relation to pension fund
management business in Baltics? (open-ended question)

Text by the Athor:
Thank you for answers!
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Appendix 8. Cluster dendograms 2009, 2011, 2012, 2013 and 2014

Source: Prepared by the author
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Source: Prepared by the author

Source: Prepared by the author
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Source: Prepared by the author

Source: Prepared by the author
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Appendix 9. Summary of the cluster analysis of pension fund management

companies in Baltic countries 2009 – 2015

Cluster Item 2009 2010 2011 2012 2013 2014 2015

1

Companies

Norvik LV,
Finasta LV,
Ergo EE,
Nordea LV,
Danske
Capital LT,
MP Pension
Funds Baltic
LT, Danske
Capital EE,
Nordea EE,
DNB LV,
LHV EE,
DNB Nord
LT

DNB LV,
DNB LT,
LHV EE,
Norvik LV,
Finasta LV,
Danske
Capital EE,
Nordea LV,
Ergo Funds
EE, MP
Funds LT,
Danske
Capital LT,
Nordea EE

DNB LV,
LHV EE,
Norvik LV,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

Danske
Capital LT,
Nordea LV,
MP Pension
Funds Baltic
LT, DNB
LV, Nordea
EE, Danske
Capital EE,
DNB Nord
LT, Finasta
LV

DNB LV,
Norvik LV,
Invalda LV,
Nordea LV,
Danske
Capital EE,
Nordea EE,
Danske
Capital EE,
DNB LT,
Invalda LT

AuM range,
millions euro 6-97 8-143 31-219 39-252 43-374 45-323 62-348

Non-pension
share range 0-18% 0-36% 0-23% 0-14% 0-11% 0-9% 0-26%

2

Companies

Swedbank
LV,
Swedbank
LT

Swedbank
LV,
Swedbank
LT

Swedbank
LV,
Swedbank
LT

Swedbank
LV,
Swedbank
LT

Swedbank
LV,
Swedbank
LT

Swedbank
LV, SEB
LV,
Swedbank
LT, SEB LT

Swedbank
LV, SEB LV,
SEB EE, SEB
LT

AUM range,
millions euro 379-411 426-497 445-512 524-628 548-737 653-930 882-1074

Non-pension
share range 1-4% 0-3% 0-2% 1-2% 0% 0-9% 0-18%

3

Companies

CBL LV,
Hipo Fondi
LV, SEB EE

CBL LV,
Hipo Fondi
LV, Finasta
LT

CBL LV,
Hipo Fondi
LV, Finasta
LT

Hipo Fondi
LV, Finasta
LT - - -

AUM range,
millions euro 235-441 104-435 92-368 114-166 - - -

Non-pension
share range 44-61% 25-55% 51-55% 50-55% - - -

4

Companies
SEB LV,
SEB LT

SEB LV,
Swedbank
EE, SEB LT

SEB LV,
SEB LT

SEB LV,
SEB LT

SEB LV,
SEB LT

CBL LV,
LHV EE

CBL LV,
LHV EE,
Swedbank LT

AUM range,
millions euro 556-580 608-953 616-633 524-754 770-780 504-594 570-734

Non-pension
share range 17-19% 20-34% 17-24% 15-16% 14-18% 15-22% 0-36%

5

Companies - - - - - Norvik LV,
Ergo EE -

AUM range,
millions euro - - - - - 65-250 -

Non-pension
share range - - - - - 19-22% -

Outliers

Companies

Swedbank
EE, Finasta
LT

SEB EE Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE,
Finasta LT

SEB EE,
Finasta LT,
Swedbank
EE

Swedbank EE

AUM range,
millions euro 52-882 1,980 846-1,300 155-1,473 124-1,284 139-1100 1287

Non-pension
share range 31-46% 47% 34-47% 29-43% 27-55% 19-40% 15%

Source: prepared by the author



191

Appendix 10. DEA CRS Efficiency ranks and scores

No. Company 2009 2010 2011 2012 2013 2015

CE Rank CE Rank CE Rank CE Rank CE Rank CE Rank

1. Swedbank LV 0.16 10 0.24 8 0.107 11 0.293 11 0.187 10 0.19 7

2. SEB LV 0.48 6 0.84 2 0.245 4 0.612 4 0.287 7 0.341 3

3. CBL LV 0.05 13 0.17 11 0 17 0.131 13 0.114 14 0.174 8

4. DNB LV 0.84 3 0.53 5 0.334 2 0.996 2 1 1 1 1

5. Norvik LV 0.17 9 0.1 14 0 18 0.112 16 0.239 8 0.099 12

6. Finasta LV 1 1 0 17 0.096 12 0.109 17 0.174 11 0.06 16

7. Nordea LV 0 16 0.17 9 0.208 8 1 1 0.772 2 0.663 2

8. HipoFondi LV 0.11 11 0.15 12 1 1 0.126 14 - - - -

9. Swedbank EE 0 14 0.14 13 0.082 13 0.151 12 0.117 13 0.127 9

10. LHV EE 0 18 0 18 0.009 16 0.317 10 0.341 6 0.317 4

11. DanskeCapital EE 0.71 4 0.5 6 0.226 5 0.484 8 0.168 12 0.113 11

12. Ergo EE 0 15 0.28 7 0.224 6 0.537 5 - - - -

13. SEB EE 0.63 5 0.59 4 0.205 9 0.492 7 0.201 9 0.086 14

14. Nordea EE 0 17 0 16 0.119 10 0.429 9 0.365 4 0.302 5

15. Swedbank LT 0.19 8 0.05 15 0.027 15 0.089 18 0.052 16 0.09 13

16. SEB LT 0.21 7 0.65 3 0.25 3 0.616 3 0.347 5 0.114 10

17. DanskeCapital LT 0.07 12 0.17 10 0.055 14 0.125 15 0.065 15 0.068 15

18. MPPensionFundsBaltic LT 0 20 0 20 0 20 0 20 0 18 - -

19. DnBNORD LT 0.93 2 1 1 0.219 7 0.514 6 0.483 3 0.219 6

20. Finasta LT 0 19 0 19 0 19 0.041 19 0.031 17 0 17

Source: Prepared by the author
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Appendix 11. DEA VRS Efficiency ranks and scores

No. Company
2009 2010 2011 2012 2013 2014 2015

Rank VCE Rank VCE Rank VCE Rank VCE Rank VCE Rank VCE Rank VCE

1. SwedbankLV 15 0.171 15-16 0.177 14 0.287 16-17 0.116 13 0.406 10 0.512 1-4 1

2. SEBLV 9 0.515 7 0.684 5 0.896 11 0.269 5 0.866 7 0.669 5 0.979

3. CBLLV 17 0.08 14 0.224 15 0.267 16-17 0.122 17-18 0.131 17 0.128 13 0.178

4. DNBLV 5 0.849 1-5 1 4 0.945 5 0.665 1-4 1 1-4 1 1-4 1

5. NorvikLV 7 0.6 6 0.744 8 0.722 8 0.47 14 0.393 8 0.547 8 0.616

6. FinastaLV 1-4 1 9 0.647 12-13 0.424 1-4 1 8 0.71 1-4 1 6 0.846

7. NordeaLV 8 0.559 1-5 1 1-3 1 1-4 1 1-4 1 1-4 1 1-4 1

8. HipoFondiLV 10 0.385 8 0.655 10 0.48 1-4 1 1-4 1 - - - -

9. SwedbankEE 20 0.018 15-16 0.175 16 0.152 14 0.202 15 0.219 15 0.306 9 0.391

10. LHVEE 16 0.097 17 0.122 18 0.086 18-19 0.079 11-12 0.434 1-4 1 1-4 1

11. DanskeCapitalEE 6 0.756 10 0.54 9 0.574 13 0.248 9 0.621 16 0.194 14 0.158

12. ErgoEE 12 0.298 12 0.49 6 0.862 6 0.649 10 0.538 - - - -

13. SEBEE 1-4 1 1-5 1 7 0.734 7 0.617 6-7 0.754 11 0.485 17 0.093

14. NordeaEE 11 0.311 11 0.525 11 0.447 10 0.414 11-12 0.429 12 0.428 10 0.344

15. SwedbankLT 13 0.294 20 0.029 19-20 0.057 20 0.028 17-18 0.128 18 0.074 16 0.102

16. SEBLT 1-4 1 1-5 1 1-3 1 1-4 1 1-4 1 6 0.739 15 0.124

17. DanskeCapitalLT 14 0.202 13 0.374 12-13 0.422 12 0.256 16 0.169 5 0.749 7 0.786

18. MPPensionFundsBalticLT 18 0.061 18 0.099 17 0.102 15 0.148 19 0.088 13 0.379 - -

19. DnBNORDLT 1-4 1 1-5 1 1-3 1 9 0.464 6-7 0.753 9 0.542 11 0.303

20. FinastaLT 19 0.031 19 0.052 19-20 0.057 18-19 0.076 20 0.06 14 0.314 12 0.196

Source: Prepared by the author
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Appendix 12. DEA VRS efficiency finding according to clusters and

companies

Cluster Item 2009 2010 2011 2012 2013 2014 2015

1

Companies

Norvik LV,
Finasta LV,
Ergo EE,
Nordea LV,
Danske
Capital LT,
MP Pension
Funds Baltic
LT, Danske
Capital EE,
Nordea EE,
DNB LV,
LHV EE,
DNB Nord
LT

DNB LV,
DNB LT,
LHV EE,
Norvik LV,
Finasta LV,
Danske
Capital EE,
Nordea LV,
Ergo Funds
EE, MP
Funds LT,
Danske
Capital LT,
Nordea EE

DNB LV,
LHV EE,
Norvik LV,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

Danske
Capital LT,
Nordea LV,
MP Pension
Funds Baltic
LT, DNB LV,
Nordea EE,
Danske
Capital EE,
DNB Nord
LT, Finasta
LV

DNB LV,
Norvik LV,
Invalda LV,
Nordea LV,
Danske
Capital EE,
Nordea EE,
Danske
Capital LT,
DNB LT,
Invalda LT

AUM range,
millions euro 6-97 8-143 31-219 39-252 43-374 45-323 62-348

Non-pension
share range 0-18% 0-36% 0-23% 0-14% 0-11% 0-9% 0-26%

Efficiency ranks
7, 1-4, 12, 8,
14, 18, 6, 11,

5, 16, 1-4

1-5, 1-5, 17,
6, 9, 10, 1-5,
12, 18, 13, 11

4, 18, 8, 9, 1-
3, 12-13, 1-3,
11, 17, 6, 12-

13

5, 18-19, 13,
9, 1-4, 1-4,

10, 15, 6, 12

1-3, 10-11, 8,
5-6, 7, 1-3,

10-11, 18, 9,
15

5, 1-4, 13, 1-
4, 12, 16, 9,

1-4

1-4, 8, 6, 1-4,
14, 10, 7, 11,

12

2

Companies

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV, SEB LV,
Swedbank
LT, SEB LT

Swedbank
LV, SEB LV,
SEB EE, SEB
LT

AUM range,
millions euro 379-411 426-497 445-512 524-628 548-737 653-930 882-1074

Non-pension
share range 1-4% 0-3% 0-2% 1-2% 0 0-9% 0-18%

Efficiency ranks 15, 13 15-16, 20 14, 19-20 16-17, 20 14, 16-17 10, 7, 18, 6 1-4, 5, 17, 15

3

Companies

CBL LV,
Hipo Fondi
LV, SEB EE

CBL LV,
Hipo Fondi
LV, Finasta
LT

CBL LV,
Hipo Fondi
LV, Finasta
LT

Hipo Fondi
LV, Finasta
LT - - -

AUM range,
millions euro 235-441 104-435 92-368 114-166 - - -

Non-pension
share range 44-61% 25-55% 51-55% 50-55% - - -

Efficiency ranks 17, 10, 1-4 14, 8, 19 15, 10, 19-20 1-4, 18-19 - - -

4

Companies
SEB LV, SEB
LT

SEB LV,
Swedbank
EE, SEB LT

SEB LV, SEB
LT

SEB LV, SEB
LT

SEB LV, SEB
LT

CBL LV,
LHV EE

CBL LV,
LHV EE,
Swedbank LT

AUM range,
millions euro 556-580 608-953 616-633 524-754 770-780 504-594 570-734

Non-pension
share range 17-19% 20-34% 17-24% 15-16% 14-18% 15-22% 0-36%

Efficiency ranks 9, 1-4 7, 15-16, 1-5 5, 1-3 11, 1-4 4, 1-3 17, 1-4 13, 1-4, 16

5

Companies - - - - - Norvik LV -
AUM range,
millions euro - - - - - 65-250 -

Non-pension
share range - - - - - 19-22% -

Efficiency ranks - - - - - 8 -

Outliers

Companies

Swedbank
EE, Finasta
LT

SEB EE Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE,
Finasta LT

SEB EE,
Finasta LT,
Swedbank EE

Swedbank EE

AUM range,
millions euro 52-882 1,980 846-1,300 155-1,473 124-1,284 139-1100 1287

Non-pension
share range 31-46% 0.47 34-47% 29-43% 27-55% 19-40% 0.15

Efficiency ranks 20, 19 1-5 16, 7 8, 16-17, 14,
7

13, 16-17, 14,
5-6 11, 14, 15 9
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Source: prepared by the author

Appendix 13. SFA efficiency findings according to clusters and companies

Cluster Item 2009 2010 2011 2012 2013 2014 2015

1

Companies

Norvik LV,
Finasta LV,
Ergo EE,
Nordea LV,
Danske
Capital LT,
MP Pension
Funds Baltic
LT, Danske
Capital EE,
Nordea EE,
DNB LV,
LHV EE,
DNB Nord
LT

DNB LV,
DNB LT,
LHV EE,
Norvik LV,
Finasta LV,
Danske
Capital EE,
Nordea LV,
Ergo Funds
EE, MP
Funds LT,
Danske
Capital LT,
Nordea EE

DNB LV,
LHV EE,
Norvik LV,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds
LT, Ergo
Funds EE,
Danske
Capital LT

Danske
Capital LT,
Nordea LV,
MP Pension
Funds Baltic
LT, DNB LV,
Nordea EE,
Danske
Capital EE,
DNB Nord
LT, Finasta
LV

DNB LV,
Norvik LV,
Invalda LV,
Nordea LV,
Danske
Capital EE,
Nordea EE,
Danske
Capital LT,
DNB LT,
Invalda LT

AUM range,
millions euro 6-97 8-143 31-219 39-252 43-374 45-323 62-348

Non-pension
share range 0-18% 0-36% 0-23% 0-14% 0-11% 0-9% 0-26%

Efficiency ranks
13, 10, 17, 20,
12, 19, 4, 18,

9, 15, 5

5, 2, 20, 14,
13, 8, 15, 19,

16, 11, 18

9, 20, 15, 8, 2,
16, 14, 19, 18,

13, 10

5, 16, 11, 2,
14, 13, 15, 18,

12, 8

4, 10, 14, 2,
16, 8, 11, 20,

12, 5

15, 7, 18, 2,
10, 15, 6, 12

1, 14, 16, 2,
11, 6, 15, 9,

17

2

Companies

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV, SEB LV,
Swedbank
LT, SEB LT

Swedbank
LV, SEB LV,
SEB EE, SEB
LT

AUM range,
millions euro 379-411 426-497 445-512 524-628 548-737 653-930 882-1074

Non-pension
share range 1-4% 0-3% 0-2% 1-2% 0 0-9% 0-18%

Efficiency ranks 7, 2 7, 9 5, 7 6, 7 7, 6 3, 1, 9, 5 5, 3, 13, 10

3

Companies

CBL LV,
Hipo Fondi
LV, SEB EE

CBL LV,
Hipo Fondi
LV, Finasta
LT

CBL LV,
Hipo Fondi
LV, Finasta
LT

Hipo Fondi
LV, Finasta
LT - - -

AUM range,
millions euro 235-441 104-435 92-368 114-166 - - -

Non-pension
share range 44-61% 25-55% 51-55% 50-55% - - -

Efficiency ranks 8, 11, 1 12, 10, 17 11, 12, 17 3, 17 - - -

4

Companies
SEB LV, SEB
LT

SEB LV,
Swedbank
EE, SEB LT

SEB LV,
SEB LT

SEB LV,
SEB LT

SEB LV,
SEB LT

CBL LV,
LHV EE

CBL LV,
LHV EE,
Swedbank LT

AUM range,
millions euro 556-580 608-953 616-633 524-754 770-780 504-594 570-734

Non-pension
share range 17-19% 20-34% 17-24% 15-16% 14-18% 15-22% 0-36%

Efficiency ranks 6, 3 3, 6, 1 3, 1 4, 1 3, 1 13, 4 8, 4, 12

5

Companies - - - - - Norvik LV -
AUM range,
millions euro - - - - - 65-250 -

Non-pension
share range - - - - - 19-22% -

Efficiency ranks - - - - - 8 -

Outliers

Companies

Swedbank
EE, Finasta
LT

SEB EE Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE,
Finasta LT

SEB EE,
Finasta LT,
Swedbank EE

Swedbank EE

AUM range,
millions euro 52-882 1,980 846-1,300 155-1,473 124-1,284 139-1100 1287

Non-pension
share range 31-46% 0.47 34-47% 29-43% 27-55% 19-40% 0.15

Efficiency ranks 14, 16 4 6, 4 19, 20, 9, 10 17, 18, 13, 15,
9 14, 17, 11 7

Source: prepared by the author
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Appendix 14. DEA CRS Efficiency estimates and ranks of pension fund

management companies by clusters

Cluster Item 2009 2010 2011 2012 2013 2014 2015

1

Companies

Norvik LV,
Finasta LV,
Ergo EE,
Nordea LV,
Danske
Capital LT,
MP Pension
Funds Baltic
LT, Danske
Capital EE,
Nordea EE,
DNB LV,
LHV EE,
DNB Nord
LT

DNB LV,
DNB LT,
LHV EE,
Norvik LV,
Finasta LV,
Danske
Capital EE,
Nordea LV,
Ergo Funds
EE, MP Funds
LT, Danske
Capital LT,
Nordea EE

DNB LV,
LHV EE,
Norvik LV,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds LT,
Ergo Funds
EE, Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds LT,
Ergo Funds
EE, Danske
Capital LT

DNB LV,
LHV EE,
Danske
Capital EE,
DNB LT,
Finasta LV,
Nordea LV,
Nordea EE,
MP Funds LT,
Ergo Funds
EE, Danske
Capital LT

Danske
Capital LT,
Nordea LV,
MP Pension
Funds Baltic
LT, DNB LV,
Nordea EE,
Danske
Capital EE,
DNB Nord
LT, Finasta
LV

DNB LV,
Norvik LV,
Invalda LV,
Nordea LV,
Danske
Capital EE,
Nordea EE,
Danske
Capital LT,
DNB LT,
Invalda LT

AUM range,
millions euro 6-97 8-143 31-219 39-252 43-374 45-323 62-348

Non-pension
share range 0-18% 0-36% 0-23% 0-14% 0-11% 0-9% 0-26%

Efficiency ranks
3, 9, 1, 17, 17,
4, 17, 17, 12,

17, 2

1, 2, 5, 11, 12,
13, 17.5, 17.5,

17.5, 17.5,
17.5

4, 5, 6, 7, 10,
11, 12, 14, 18,

18, 18

2, 5, 6, 7, 8,
10, 12, 14, 16,

18.5

1.5, 1.5, 5, 6,
8, 9, 10, 15,

17, 20

15, 2, 18, 1, 4,
12, 3, 11

1, 12, 16, 2,
11, 5, 15, 6,

17

2

Companies

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV,
Swedbank LT

Swedbank
LV, SEB LV,
Swedbank
LT, SEB LT

Swedbank
LV, SEB LV,
SEB EE, SEB
LT

AUM range,
millions euro 379-411 426-497 445-512 524-628 548-737 653-930 882-1074

Non-pension
share range 1-4% 0-3% 0-2% 1-2% 0% 0-9% 0-18%

Efficiency ranks 10, 8 10, 14 1, 15 11, 15 11, 18 10, 7, 16, 5 7, 3, 14, 10

3

Companies

CBL LV,
Hipo Fondi
LV, SEB EE

CBL LV,
Hipo Fondi
LV, Finasta
LT

CBL LV,
Hipo Fondi
LV, Finasta
LT

Hipo Fondi
LV, Finasta
LT - - -

AUM range,
millions euro 235-441 104-435 92-368 114-166 - - -

Non-pension
share range 44-61% 25-55% 51-55% 50-55% - - -

Efficiency ranks 13, 11, 5 6, 8, 17.5 3, 8, 18 1, 18.5 - - -

4

Companies
SEB LV, SEB
LT

SEB LV,
Swedbank
EE, SEB LT

SEB LV, SEB
LT

SEB LV, SEB
LT

SEB LV, SEB
LT

CBL LV,
LHV EE

CBL LV,
LHV EE,
Swedbank LT

AUM range,
millions euro 556-580 608-953 616-633 524-754 770-780 504-594 570-734

Non-pension
share range 17-19% 20-34% 17-24% 15-16% 14-18% 15-22% 0-36%

Efficiency ranks 6, 7 3, 7, 9 2, 18 3, 4 3, 4 14, 6 8, 4, 13

5

Companies - - - - - Norvik LV -
AUM range,
millions euro - - - - - 65-250 -

Non-pension
share range - - - - - 19-22% -

Efficiency ranks - - - - - 8 -

Outliers

Companies

Swedbank
EE, Finasta
LT

SEB EE Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE

Norvik LV,
CBL LV,
Swedbank
EE, SEB EE,
Finasta LT

SEB EE,
Finasta LT,
Swedbank EE

Swedbank EE

AUM range,
millions euro 52-882 1,980 846-1,300 155-1,473 124-1,284 139-1100 1287

Non-pension
share range 31-46% 47% 34-47% 29-43% 27-55% 19-40% 15%

Efficiency ranks 17, 17 4 9, 13 9, 13, 18.5,
18.5

16, 13, 12,
7, 19 9, 17, 13 9

Source: prepared by the author



196

Appendix 15. Country average cost efficiency estimates

Source: Prepared by the author

Source: Prepared by the author
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Source: Prepared by the author
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Appendix 16. DEA CRS model regression analysis findings (ROE=11%,

15% and 19%)

Regression Statistics (ROE=11%)

Multiple R 0.17655974

R Square 0.03117334

Adjusted R Square 0.01649415

Standard Error 0.21347957

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 0.19356367 0.09678184 2.1236416 0.12366343

Residual 132 6.01570541 0.04557353

Total 134 6.20926908

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.50596403 0.02784547 18.1704233 9.8604E-38 0.45088294 0.56104513 0.45088294 0.56104513

X Variable 1 0.1207268 0.06431893 1.87700256 0.06272504 -0.0065024 0.247956 -0.0065024 0.247956

X Variable 2 0.03860271 0.10955491 0.35235944 0.72513067 -0.1781077 0.25531314 -0.1781077 0.25531314

Source: Prepared by the author

Regression Statistics (ROE=15%)

Multiple R 0.1943238

R Square 0.03776174

Adjusted R Square 0.02318237

Standard Error 0.21485183

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 0.23912304 0.11956152 2.59008077 0.07882301

Residual 132 6.09329296 0.04616131

Total 134 6.332416

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.50344844 0.02802447 17.9646039 2.886E-37 0.44801327 0.5588836 0.44801327 0.5588836

X Variable 1 0.13985221 0.06473238 2.16046764 0.03254229 0.01180517 0.26789925 0.01180517 0.26789925

X Variable 2 0.01658933 0.11025914 0.15045768 0.88063321 -0.2015141 0.2346928 -0.2015141 0.2346928

Source: Prepared by the author
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Regression Statistics (ROE=19%)

Multiple R 0.24559231

R Square 0.06031558

Adjusted R Square 0.04607794

Standard Error 0.23091068

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 0.45176175 0.22588088 4.23634598 0.01647456

Residual 132 7.03820598 0.05331974

Total 134 7.48996773

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.47357078 0.03011912 15.7232599 4.8196E-32 0.41399218 0.53314939 0.41399218 0.53314939

X Variable 1 0.20018748 0.06957072 2.8774673 0.00467695 0.06256971 0.33780525 0.06256971 0.33780525

X Variable 2 -0.0352501 0.11850032 -0.2974686 0.76657642 -0.2696555 0.19915523 -0.2696555 0.19915523

Source: Prepared by the author
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Appendix 17. DEA VRS model regression analysis findings (ROE=11%,

15% and 19%)

Regression Statistics (ROE=11%)

Multiple R 0.4167461

R Square 0.1736773

Adjusted R Square 0.1611572

Standard Error 0.2235952

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 1.3870501 0.693525 13.871941 3.40314E-06

Residual 132 6.5993147 0.0499948

Total 134 7.9863648

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.6425648 0.0291649 22.032115 4.699E-46 0.584873712 0.7002559 0.5848737 0.7002559

X Variable 1 0.3545702 0.0673667 5.2632893 5.576E-07 0.221312273 0.4878281 0.2213123 0.4878281

X Variable 2 -0.1743302 0.1147461 -1.5192692 0.1310864 -0.401309386 0.0526489 -0.4013094 0.0526489

Source: Prepared by the author

Regression Statistics (ROE=15%)

Multiple R 0.3954616

R Square 0.1563898

Adjusted R Square 0.1436079

Standard Error 0.2277384

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 1.2691502 0.6345751 12.235189 1.33462E-05

Residual 132 6.846148 0.0518648

Total 134 8.1152982

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.637676 0.0297053 21.466715 6.912E-45 0.578915885 0.6964361 0.5789159 0.6964361

X Variable 1 0.3391914 0.0686149 4.9434047 2.288E-06 0.203464275 0.4749185 0.2034643 0.4749185

X Variable 2 -0.1656703 0.1168723 -1.4175323 0.1586835 -0.396855314 0.0655147 -0.3968553 0.0655147

Source: Prepared by the author
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Regression Statistics (ROE=19%)

Multiple R 0.3799611

R Square 0.1443704

Adjusted R Square 0.1314064

Standard Error 0.260423

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 1.5105152 0.7552576 11.136186 3.39517E-05

Residual 132 8.9522577 0.0678201

Total 134 10.462773

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.6070095 0.0339686 17.869726 4.743E-37 0.539816278 0.6742028 0.5398163 0.6742028

X Variable 1 0.3698774 0.0784624 4.7140693 6.083E-06 0.214670921 0.5250839 0.2146709 0.5250839

X Variable 2 -0.1871092 0.1336457 -1.4000397 0.1638474 -0.451473538 0.0772551 -0.4514735 0.0772551

Source: Prepared by the author
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Appendix 18. SFA model regression analysis findings (ROE=11, 15

and 19%)

Regression Statistics (ROE=11%)

Multiple R 0.302568683

R Square 0.091547808

Adjusted R Square 0.077783381

Standard Error 0.224856716

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 0.672560772 0.336280386 6.651043825 0.001769853

Residual 132 6.673991646 0.050560543

Total 134 7.346552417

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.5710701 0.02932946 19.4708673 1.25965E-4 0.513053555 0.62908671 0.51305355 0.62908671

X Variable 1 0.2451687 0.06774673 3.61890190 0.00042024 0.111159048 0.37917851 0.11115904 0.37917851

X Variable 2 -0.0542133 0.11539351 -0.4698132 0.63926366 -0.28247316 0.17404637 -0.2824731 0.17404637

Source: Prepared by the author

Regression Statistics (ROE=15%)

Multiple R 0.244947947

R Square 0.059999497

Adjusted R Square 0.045757065

Standard Error 0.232846366

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 0.456806612 0.228403306 4.212728381 0.016844328

Residual 132 7.156700757 0.05421743

Total 134 7.613507369

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.5597138 0.0303716 18.42885 2.57936E-3 0.499635 0.6197918 0.499635 0.6197918

X Variable 1 0.2018359 0.0701539 2.8770446 0.00468284 0.0630645 0.3406073 0.0630645 0.3406073

X Variable 2 -0.0418221 0.1194936 -0.3499947 0.72690045 -0.2781925 0.1945481 -0.2781925 0.1945481

Source: Prepared by the author
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Regression Statistics (ROE=19%)

Multiple R 0.3058038

R Square 0.093516

Adjusted R Square 0.0797814

Standard Error 0.2001479

Observations 135

ANOVA

df SS MS F Significance F

Regression 2 0.5455086 0.2727543 6.8087833 0.0015338

Residual 132 5.2878122 0.0400592

Total 134 5.8333208

Coefficients Standard
Error t Stat P-value Lower 95% Upper 95% Lower

95.0%
Upper
95.0%

Intercept 0.6019735 0.0261065 23.058339 3.949E-48 0.5503322 0.6536148 0.5503322 0.6536148

X Variable 1 0.2199267 0.0603023 3.6470727 0.0003806 0.1006429 0.3392105 0.1006429 0.3392105

X Variable 2 -0.038141 0.1027133 -0.3713346 0.7109837 -0.241318 0.165036 -0.241318 0.165036

Source: Prepared by the author
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Appendix 19. The composition of the first and second quartiles by clusters

of pension fund management companies for the research period from 2009

till 2015

Model
Clusters

Total
1 2 3 4 5 Outliers

Cost and profit DEA CRS 49% 13% 9% 19% 1% 9% 100%
Cost and profit DEA VRS 60% 8% 7% 16% 1% 9% 100%
Cost and profit SFA 39% 23% 6% 20% 1% 10% 100%
Capital efficiency
(i.e. actual ROE) 46% 16% 6% 21% 1% 10% 100%

Cost and capital efficiency
DEA CRS (ROE=11%) 41% 18% 9% 20% 1% 11% 100%

Cost and capital efficiency
DEA CRS (ROE=15%) 41% 19% 9% 20% 1% 10% 100%

Cost and capital efficiency
DEA CRS (ROE=19%) 41% 21% 6% 20% 1% 11% 100%

Cost and capital efficiency
DEA VRS (ROE=11%) 47% 18% 3% 20% 0% 13% 100%

Cost and capital efficiency
DEA VRS (ROE=15%) 47% 16% 3% 20% 0% 14% 100%

Cost and capital efficiency
DEA VRS (ROE=19%) 44% 18% 4% 20% 0% 14% 100%

Cost and capital efficiency
SFA (ROE=11%) 41% 18% 7% 20% 1% 13% 100%

Cost and capital efficiency
SFA (ROE=15%) 43% 19% 7% 19% 1% 10% 100%

Cost and capital efficiency
SFA (ROE=19%) 45% 21% 4% 19% 1% 10% 100%

Average appearance 44.73% 17% 6% 20% 1% 11% -

Source: Prepared by the author


