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The purpose of this research is to explore the use of value enhancing pension strategies by private equity
invested companies. In order to perform this task, this study analyses possible strategies to create value
through implementing changes in the pension system. Statistical information on private equity invested
companies across the United States, United Kingdom and The Netherlands is used to compare the pension
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1 INTRODUCTION

When discussing the ownership of a company, a distinction is often made between ‘public’ and
‘private’ ownership of a company. Private equity firms are investment firms which are in the business
of investing funds in (partly) privately owned companies." Private equity deals are often categorised
as either venture capital or later stage buyouts. Venture capital focusses on investments in young
firms with products that are in the first stages of the product cycle, while later stage buyouts focus
on more established firms with more mature products.? The purpose of private equity investment is
to enhance the equity value of the acquired company, and ultimately realize the value incensement
through a subsequent sale (often referred to as ‘exit’).

Although privately owned companies are often thought of as being relatively small companies, the
private equity industry has grown into a serious investment category. According to the PEI Private
Equity Index, the largest 300 private equity firms have raised 1.13 trillion U.S. Dollar in funds in the
period of 2008 -2012.> Compared to the amount of 1.31 trillion U.S. dollar in the period of 2003 —
2007, one can conclude that although the financial crisis and the following adverse economic climate
have had an impact on the industry, private equity is still able to raise large amounts of capital which
will result into transactions.

11 PUBLIC CONCERNS OVER PRIVATE EQUITY

The size of the private equity industry brings with it the potential to have significant influence on the
real economy, for example in the form of influence on the level of employment and employment
conditions. Davis et al. 2011 show that 7% of all private sector workers came under control of
private equity at some point over the period 1998-2007.% If applied to the United States, United
Kingdom and The Netherlands this would mean that over a ten year period approximately 8,62
million employees were at some point in time employed by private equity invested companies.” This
illustrates that changes implemented by private equity can literally have an effect on millions of
workers.

The effect of private equity on the real economy, and more specifically employee conditions, has
raised public concern. Common strategies that private equity firms use to enhance the value of a
company include the use of leverage, the adjustment of management incentives and the
implementation of strategic and operational improvements. After implementing these changes,
private equity firms try to exit the business (the investment typically spanning a period of 3to 5
years).® In the public opinion, this approach is considered to have a negative effect on employment
and employee conditions.” Former Danish prime-minister Rasmussen voiced this concern in the
following way: ‘leveraged buy-outs leave the company saddled with debt and interest payments, its
workers are laid off, and its assets are sold, benefiting neither workers nor the real economy'.8 Other

! Kaplan and Stromberg 2009, p. 121.

* Watt 2008, p. 529.

* Private Equity International 300 global ranking, 2013.

* Davis et al. 2011, p. 12.

® U.S Department of Labor, Bureau of Labor Statistics; Office for National Statistics United Kingdom; Dutch Central Bureau of Statistics.
Figures for end of 2011 were used. Labour force of the US: 94,7 million, of the UK: 23,1 million, of the Netherlands: 5,4 million.

® Watt 2008, p. 555.

” Spangler 2013, p. 1.

& Rasmussen 2008, p. 1.



label private equity as ‘buyout bosses locusts, tax avoiders and assets strippers’.’ The U.S.
Presidential elections of 2012 also displayed some of this public concern when candidate Mitt
Romney was heavily criticized for his involvement in the private equity sector.™

1.2 RESEARCH ON THE EFFECT ON THE REAL ECONOMY

In response to this critique, a substantial amount of scholarly research has been dedicated to the
effect of private equity transactions on the real economy. The bulk of this research focusses on
employment, wages and long-term investments.™ In addition to this, some authors have looked at
the effect of private equity on other employment related subjects, such as training, worker
empowerment, employee satisfaction and employee remuneration.'? The subject of pensions
however seems to be a blank spot in this field of research: to date, seemingly no statistical research
has been dedicated to the effect of private equity on the pension provisions for employees.®™

This lack of scholarly attention seems inappropriate given the financial importance of pensions for
both the companies and employees/retirees involved. Estimates by JP Morgan show that pension
contributions comprise on average 6% of operational cash flow for S&P 500 companies.** Credit
Suisse calculated that for the same group of companies, pension costs comprise 10.6% of EBITDA in
2010." This illustrates that pension arrangements have an important impact on the financial
performance of companies. Given this financial importance, implementing changes in pension
arrangements can be a way for private equity firms to create value. On the other hand, pensions are
of great importance to employees. In the United States for example, public pensions comprise 40% of
final earnings and employees depend on employment related pensions to increase this to 70% - 85%
of final earnings.'® Employment related pensions are therefore of great importance to employees to
provide a financially sound retirement.

There is some public concern that private equity investment has a negative influence on the pension
provision of employees. British labour union GMB launched an attack on private equity firms in 2007
with regards to their attitude to pensions.”” The GMB provided anecdotal evidence which suggested
a connection between private equity investment and broken pension promises. The GMB however
did not provide any empirical evidence to back up their claim, the statement was illustrated with
anecdotal evidence only.

1.3 RESEARCH PURPOSE AND RESEARCH QUESTION

Given the potentially large financial impact of pension arrangements on companies and employees,
and public fear of negative influence of private equity investment on pensions, an empirical analysis
of the effect of private equity investment on pension arrangements can be a considerable

contribution to private equity research. As few studies on private equity investment involve a multi-
country dataset, research which uses an international dataset can yield an additional contribution.™

® Morris and Palippou 2010, p. 2.

% New York Times, 8 november 2012. Mitt Romney was co-founder of Bain Capital.

" Wood and Wright 2009, p. 371.

12 Bruining et al. 2005, p. 27 — 28; Amess and Wright 2007, p. 180; Pendleton et al. 1998, p. 99; Bacon et al. 2004, p. 342.
 Wright et al. 2009, p. 511.

*J.P. Morgan 2011, p. 3.

' Credit Suisse First Boston 2011, p. 20.

'® OECD 2008, p. 297.

Y GMB 2007, p. 3.
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The United States, United Kingdom and The Netherlands show large differences with regard to
pension law, pension accounting and pension funding requirements. Research comparing the use of
value enhancing pension strategies across these countries could provide insights on the possible
mitigating effects of institutions and regulation.

This thesis provides a statistical study which uses data on the pension funds of private equity
invested companies in the United States, United Kingdom and The Netherlands over the period 2003
- 2012. These three countries have been selected because they are large enough to provide an
adequate amount of data, while they provide the opportunity to explore potential mitigating effects
of institutions and regulation between Anglo-Saxon (U.S. and U.K.) and non-Anglo-Saxon (The
Netherlands) countries. The regulatory and institutional set-up provide private equity firms with the
opportunity to implement ‘value enhancing pension strategies’ that increase equity value, but have
a potential negative effect on the quality and quantity of pension arrangements for employees. More
specifically, this study will focus on the use of value enhancing pension strategies which influence:

(i) The level of pension benefits offered to the employee by the employer;
(ii) The level of funding for the pension benefits offered;
(iii) The investment policy of the corporate pension fund;

(iv) The estimated return companies expect to make on the assets of the pension fund; and
(v) The discount rate companies use to calculate the liability value of pension benefits offered.

In order to ensure a sufficient amount of empirical observations, this study investigates the influence
of private equity investment in a broad sense. Private equity investment therefore includes both
weak and strong forms of investment, including bridge loans, part-public part-private (PIPE)
investments and (leveraged) buy-outs. The private equity deals investigated in this study include
both venture capital deals as well as later stage deals. Given the broad nature of the deals included
in this study, the term ‘private equity investment’ and ‘private equity invested companies’ are used
to describe them. The term ‘private equity firm’ isused to refer to the general partners that conduct
and arrange private equity investment through private equity funds.

The research question that will be used in this exploratory study is:

Does private equity investment influence the use of value enhancing pension strategies that focus on
the level of pension benefits, pension funding, the allocation of pension assets or the estimated return
on pension assets or the pension discount rate?

1.4 RESEARCH STRUCTURE

The next chapter reviews the methods used by private equity firms to create value, relevant previous
empirical findings on private equity investment and pension arrangements and the different pension
systems involved in this study. This information is used to describe five value enhancing pension
strategies, which are used to develop a research hypothesis. Chapter three describes the
methodology and dataset and contains descriptive statistics on this data. Chapter four provides the
results of the empirical study, while chapter five offers some observations and remarks related to
these results. Chapter six provides an answer to the research question and some concluding remarks.



2 LITERATURE STUDY AND RESEARCH HYPOTHESIS

In order to formulate a research hypothesis on the relation between private equity investment and
pension provisions, this chapter reviews the methods used by private equity firms to create value,
relevant previous empirical findings related to private equity investment and the structure and
regulation of the different pension systems involved in this study. This information is used to
formulate a research hypothesis which displays the empirical effects we expect to find. The chapter
concludes with a short summary.

2.1 INTRODUCTION TO PRIVATE EQUITY

As discussed in the introduction, private equity firms are investment firms which are in the business
of investing funds in (partly) privately owned companies.” It is assumed that private equity activity
first emerged as a significant investment category in the 1980’s in the form of leveraged buyout
firms.?® The development of leveraged buyout activity seems to have taken an irregular, ‘wave-
shaped’. pattern with the first wave of activity taking place in the 1980’s, the second wave of activity
taking place from 1996 to 2000, and the third wave of activity taking place from 2003 to 2007.*
Leveraged buy-out firms are nowadays referred to as private equity firms.?* Private equity firms
typically invest in relatively small companies.” In the United Kingdom for example, the average
private equity deal size over the period 1993 — 2004 was approximately 21 million British pounds.**

Financial
Investors

Private Equity

Private Equity
Firm

Fund

Target
Management

Debt Investors

Figure 1: overview of typical private equity deal structure

Private equity firms typically work in the legal context of a limited partnership or a corporation.” The
capital raised by private equity firms is not located inside this partnership or corporation, but is
directed into a separate fund. The capital present in the fund is used to finance investments and pay
for the fees charged by the private equity firm. A private equity fund often has the structure of a
limited partnership.?® The private equity firm is general partner and manager of the fund, while the
other investors are partners within the fund. Investors specify the terms related to the investment in

' Kaplan and Stromberg 2009, p. 121.

* Kaplan and Stromberg 2009, p. 121.

% Meulenman et al. 2009, p. 215; Amess and Wright 2010, p. 419; Credit Suisse First Boston 2010, p. 43; Watt 2008, p. 550.
?2 Tag 2010, p. 3; Kaplan and Stromberg 2009, p. 121; Amess and Wright 2010, p. 419.

# Meuleman et al. 2009, p. 224..

** Amess and Wright 2010, p. 419.

* Moon 2006, p. 4; Kaplan and Stromberg 2009, p. 123.

% Moon 2006, p. 4; Kaplan and Stromberg 2009, p. 123; Watt 2008, p. 553.



a covenant, these covenants typically have the following characteristics. Investors commit their
capital to the fund for a certain investment period (with a typical span of five years) in which the
investment must take place.” If the investment takes place within this period, investors are obliged
to provide the capital committed. The general partner is also an investor in the fund, typically
providing 1% to 10% of the total capital committed.? Private equity funds usually have a finite life,
typically ten years, which can be extended for up to three additional years.” Figure one provides an
overview of a typical deal structure. Private equity funds usually do not invest directly into a target
company, but first create a new holding company.*® The new holding company receives funds from
debt investors (banks or other investors), the private equity fund and participating managers. Debt
investors can also lend directly to the operating company. The holding company uses the funds to
acquire the shares in the target company, while the shares in the holding company accrue to the
private equity fund and participating management.

2.2 PRIVATE EQUITY INVESTMENT PROCESS AND RETURNS

The capital present in a private equity fund is used to finance private equity investments. These
investments typically show the following pattern. After research and a process of due diligence, the
general partner can decide to perform an investment and acquire the equity of a certain company. In
order to finance the investment, the capital committed to the fund as well as a substantial amount of
debt is used.** During investment, the general partner tries to increase the value of the private
equity invested company through applying different techniques.* As most private equity funds have
a finite life, the general partner will try to sell the equity of the company after a certain period.
According to Kaplan and Stromberg (2009), 51% of private equity investments are exited within 6
years and 76% within ten years of investment.*®

Some authors categorise private equity investments as either venture capital or later stage buyouts.
Venture capital focusses on investment in young firms with products that are in the first stages of the
product cycle, while later stage buyouts focus on more established firms with more mature
products.> Others differentiate buyouts with regard to the participation of inside management.*
Buyouts in which inside management participates are referred to as Management Buy-outs (MBQ’s),
while buyouts in which no insiders participate are labelled Management Buy-ins (MBI’s).>** MBI’s are
considered to be more risky, as the incoming management-team will have less inside knowledge on
the operations of the company.®’ To address this concern, some deals use a structure in which both
insiders and outsiders participate. Such hybrid buy-out constructions are referred to as BIMBO’s.*®
The return to the investors depends fully on the financial performance of the private equity fund. The
proceeds are often split in such a way that investors initially receive their committed capital and, if

% Phalippou 2009, p. 149.

% Moon 2006, p. 4.

* Moon 2006, p. 4; Kaplan and Stromberg 2009, p. 123.

* Credit Suisse 2010, p. 32.

31 Palepu 1990, p. 247; Fox and Marcus 1992, p. 74; Wood 2009, p. 362.
2 Meerkatt et al. 2008, p. 10.

3 Kaplan and Stromberg 2009, p. 129.

** Watt 2008, p. 529.

* Wood and Wright 2009, p. 362; Wright et al. 2009, p. 503; Meulenman et al. 2009, p. 235; Watt 2008, p. 550.
* Wright and Robbie 1998, p. 532.

* Meulenman et al. 2009, p. 235

*¥ Meulenman et al. 2009, p. 235.



possible, an annual rate of return of typically 8%.> After this, the general partner receives a ‘carried
interest’, which can result in a fee of up to 20% of the total transaction profit. If any remaining
earnings are present after the deduction of the carried interest, these are typically split between the
investors and the general partner using a ratio of 80:20.% In addition to this, the general partner can
typically charge the fund an annual management fee of 2% of capital and additional
transaction/advice fees.*

2.3 PRIVATE EQUITY STRATEGIES TO INCREASE VALUE

As illustrated above, the financial returns to the private equity investors depend fully on the ability of
the general partner to increase the value of companies in which the fund has invested. Scholarly
literature has identified four main strategies that are applied by private equity firms to increase the
value of a company.** These four strategies focus on leverage, governance, operational
improvements and multiple arbitration/undervaluation. These four approaches are discussed in
more detail below.

231 LEVERAGE

Transactions performed by private equity funds typically use a high degree of leverage. Over the
period 1990 — 2005, Guo et al. (2011) estimate that, on average, debt represents an impressive 70%
of private equity transaction value .* According to second theorem of Modigliani and Miller, leverage
can be used to increase the expected return to equity of an investment.* This however does not
create additional value per se, as the higher expected return comes with higher systematic risk of
equity. Leverage however can have a value increasing effect for private equity investments through
the creation of valuable tax-shields and a disciplining effect of debt.*

Companies can deduct the interest expenditure from its taxable income, which means that with
leverage the cost of taxes will be lower.* In this way, the use of a large amount of debt creates
potentially valuable tax shields for the company. Some authors however have noted that the bulk of
these tax benefits seems to accrue to the pre-buyout shareholders instead of private equity investors
through the payment of higher premiums in the transaction.”” A possible reason for this is that the
use of a high amount of leverage is available to all established private equity firms, and that the
vending shareholders are therefore in a position to reap the benefits of high leverage through asking
a higher premium.*® Despite this, empirical evidence suggests that leverage still forms an important
source of value creation.”

A second way in which leverage can create value is through reducing ‘the waste of free cash flow’ by
management.” Jensen’s ‘Free Cash Flow Theory’ predicts that due to agency-problems, managers

** Phalippou 2009, p. 149; Watt 2008, p. 553.

“® Phalippou 2009, p. 150; Watt 2008, p. 553

* Phalippou 2009, p. 149; Watt 2008, p. 553.

*2 Meerkatt 2008; Kaplan and Stromberg 2009; Guo et al. 2011; Fox 1992; Jensen 1986; Thompson and Wright 1995; Easterwood 1989;
Amess and Wright 2010; Tag 2010; Moon 2006; Wood 2009; Palepu 1990; Bruining et al. 2005; Lazear 1999.
* Guo et al. 2011, p. 486.

* Modigliani and Miller 1963, p. 436.

45 Tag 2010, p. 5; Easterwood 1989, p. 36; Jensen 1986, p. 323; Amess and Wright 2010, p. 420.

** Fox 1992, p.71; Guo et al. 2011, p. 480.

“Jenkinson and Stucke 2011, p. 16; Kaplan 1989, p. 627.

“8 Jenkinson and Stucke 2011, p. 2.

9 Meerkatt et al. 2008, p. 12; Guo et al. 2011, p. 481.

*® Fox 1992, p. 66; Kaplan and Stromberg 2009, p. 131.



are inclined to spend a company’s free cash flow on activities that enlarge their power; for example
through expenditure on ‘empire-building projects with low returns, bloated staffs, indulgent
perquisites and organisational inefficiencies.””* If a large part of the free cash flow is needed to repay
interest payments, management discretion with regard to free cash flow spending is reduced.> This
effect is sometimes referred to as the ‘disciplining effect’ of debt. In this way, a high level of debt can
increase the value of a company through a more efficient expenditure of the free cash flow of the
company.

Empirical research on the relative importance of leverage as a source of value creation produced
mixed results. Meerkatt et al. (2008) find that over time, the relative important of leverage as a
source of value creation has decreased. They report that the relative importance of leverage has
decreased from the largest source of value with 51% of value created in the 1980’s to the smallest
source of value with 25% of value created in the 2000’s.>® Guo et al. (2011) on the other hand find
that leverage is still the most important source of value creation, with a total of 41% of value
created.” When considering leverage as a source of value creation, it is important to note that too
much leverage will decrease the value of a company through increasing the chance of costly financial
distress.”

Meerkatt et al. (2008) Guo et al. (2011)
Leverage 25% 41%
Multiple Arbitration 39% 33%
Operational Improvements / Governance 36% 26%

Table 1: Results of empirical research on relative importance of value enhancing strategies
2.3.2 GOVERNANCE

The theory of the firm, introduced by Jensen and Meckling in 1976, uses the agency theory to
describe the behaviour of management and shareholders within a firm.* In a firm, management is
hired to perform services on behalf of shareholders. This involves the delegation of a substantial
amount of authority to management. If both parties try to maximize utility, ‘there is good reason to
believe that management will not always act in the best interest of the shareholders.””” An example
of such behaviour is empire building.”® In order to minimize this deviating behaviour of management,
shareholders will perform monitoring actions and take other bonding measures to guarantee that
management acts in the best interest of the shareholder.>® Because monitoring is costly there will
always be some freedom for management to deviate which will result in residual loss for the
shareholder. The sum of monitoring actions, bonding costs and residual loss is referred to as ‘agency

cost’.®°

*! Jensen 1986, p. 323; Jensen 1997, p. 11.

52 Thompson and Wright 1995, p. 693; Tag 2010, p. 5; Easterwood 1989, p. 37.
%% Meerkatt et al. 2008, p. 12.

* Guo et al. 2011, p. 481.

* Opler and Titman 1994, p. 1015/1037.

*® Jensen and Meckling 1976, p. 308.

%7 Jensen and Meckling 1976, p. 308.

% Jensen 1984, p. 13.

> Jensen 1994, p. 13.

% Jensen and Meckling 1976, p. 308.



Reducing agency costs is an important source of value creation for private equity firms.®* Private
equity firms attempt to reduce agency costs through a combination of management incentives and
monitoring. Private equity firms are active in monitoring management performance.62 General
partners often participate in the board of management or the supervisory board, and have a close
working relationship with management.®® The fact that private equity firms go through a long process
to prepare an investment ensures that they have adequate knowledge to monitor management.®
The close working relationship between shareholders and management can also result in a more
efficient decision making process, which enables the company to react to new circumstances more
efficiently.®

In addition to performing strict monitoring, private equity firms focus on providing management with
adequate incentives. The management of an acquired firm typically has a significant equity stake in
the businesses.®® Because the equity in the company is not liquid, management is motivated to work
towards a profitable exit for all investors. The fact that managers themselves have a significant equity
stake in the business aligns the incentives of investors and management and creates coincided
interests for both parties.®” With regard to management compensation, private equity firms typically
use a system in which pay is heavily related to performance and where the upper bounds on bonus
payments are typically looser than in other companies.® In this way, private equity firms try to
minimize agency cost and motivate management to perform at the utmost of their abilities in order
to create value. Or as Jensen puts it: ‘it’s not hard to understand why an executive that receives

$200 for every $1000 created will unlock more value than an executive who receives $3.25.”%

233 STRATEGIC AND OPERATIONAL IMPROVEMENTS

Many scholars note that the active involvement of private equity not only provides adequate
monitoring, but brings with it extra skill and knowledge that can be used by the management of the
company.” In this regard, private equity firms tend to see themselves as ‘strategic partners’.”* The
investment in a company brings with it the possibility for a ‘strategic reorientation and restructuring’,
and private equity firms actively use their own skill and expertise to realise the full potential of this
process.” In this regard, Meerkatt et al. (2008) note that the three most important capabilities of
private equity firms are their network, expertise and experience with operational improvement.”

First of all, private equity firms tend to have a large network with a wealth of contacts. Such contacts
may create value through providing new suppliers or customers, experts on certain
strategic/operational issues or new members of management with a certain field of expertise.”* In
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addition to this, private equity firms have typically developed a ‘highly specialized knowledge of the
industries’ in which their portfolio companies have business.”” This understanding of the business
might provide new strategic or operational insights that management can use to improve
performance. In addition to this, private equity firms tend to have experience with reorganising and
improving the operations of a company.’® This is sometimes referred to as ‘operational
engineering’.”’ Operational engineering can include a whole range of actions aimed at improving the
efficiency and profitability of operations, for example through eliminating unproductive assets,
performing value-adding acquisitions or stricter working-capital management.”® Academic research
seems to confirm that operational improvements are responsible for a significant amount of the
value added in private equity investments. Meerkatt et al. (2008) find that operational improvements

are responsible for 36% of value added, while Guo et al. (2011) estimate this at 33% of value added.”

2.3.4 MULTIPLE ARBITRATION AND UNDERVALUATION

The value of a company is often described in the form of a multiple on a performance figure of the
company. For example, the value of a company can be estimated at a multiple of four times its
EBITDA-figure. A multiple arbitration strategy does not focus on improving the underlying
performance of the company, but on an improvement of the multiple which is used to value the
company.® If a private equity firm can successfully perform such a strategy, it creates value without
improving the operational performance of the company. Private equity firms try to perform multiple
arbitration through adequate market-timing (playing on market-wide increases of the multiple) or by
trying to spot companies that are undervalued (targeting the increase of a firm-specific multiple).®*
Information economics predicts that in some circumstances, for example in the case of asymmetric
information, a company can be undervalued even if all market participants act in a rational manner.®
By having a large network, a high level of expertise and a thorough understanding of sectors, private
equity firms try to identify ‘undervalued’ companies which can be used to create value.®* Research
shows that it is a significant source of wealth creation in private equity investments. Guo et al.
(2011) estimate that multiple arbitration accounts for 26% of value created, while Meerkatt et al.
(2008) estimate that multiple arbitration is the most important source of wealth creation with 39% of
wealth created.®

2.4 EMPIRICAL RESEARCH ON REAL ECONOMIC EFFECTS OF PRIVATE EQUITY INVESTMENT

The previous paragraph offered an oversight of how, according to scholarly theory, private equity
firms strive to increase the value of a company. Because most of these strategies are not available to
fund managers who invest in public funds, there could be reason to expect private equity firms
outperform public equity returns.®” A substantial amount of empirical research has been performed
to establish the financial performance of private equity funds. In addition to this, some scholars have
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focussed on the real effects of private equity on the economy. Within this section of research, most
attention has been devoted to the effect of private equity investment on employment and wages.
Wood notes that the bulk of empirical private equity research focuses on the United States and
United Kingdom, and that to-date little multi-country studies have been performed.®® There appears
to be no previous empirical research into the relationship between private equity investments and
pension arrangements.®’” The sections below will therefore provide an overview of prior empirical
research on the effect of private equity investment on employment and wages instead. This section
also provides some anecdotal “evidence’ on the effect of private equity investment on pension
arrangements. The results discussed in this paragraph will be used in order to form a research
hypothesis.

24.1 EFFECT OF PRIVATE EQUITY INVESTMENTON EMPLOYMENT

As discussed in the introduction, one of the most debated real economic effects of private equity
investment is the effect on employment. Unions, politicians and other parties often blame private
equity firms for shredding jobs and reducing investment, which in turn also has a negative effect on
employment.® On the other hand, the European Association of private equity firms (EVCA) claims
that private equity investment has created (or saved) hundreds of thousands of jobs.® Table 2
provides an overview of seven empirical studies that focus on the effect of private equity investment
on employment.

Some papers seem to confirm the claim that LBO’s create jobs. An early study of Kaplan finds a
median employment growth rate of 0,9% following an LBO.”® Although this study reported no decline
in employment, Kaplan (1989) did establish that the average employment growth of LBO companies
was below industry average. Using a French sample over the period 1994 — 2004, Boucly et al. (2011)
find that both employment and capital expenditure increases after the occurrence of a private equity
transaction.’® The average cumulative increase in employment over a period of four years is 7.5%
above industry average. A possible explanation for this effect is that most French LBO targets ‘tend to
be credit-constrained firms with growth opportunities, and private equity investments help these
firms get additional sources of finance.”*?

Studies on the effect of private equity investment on employment in the U.S. and U.K. display a
different effect. Lichtenberg and Siegel (1990) find a 2.8% cumulative decrease in employment for
non-production workers, while employment for production workers remained intact.”® This suggests
that private equity firms focus on cutting overhead costs instead of production capacity. Using the
considerable longer period of 1980 to 2003, Davis et al. (2011) find that employment on average
decreases by 5.5% relative to the control group over a period of two years following a private equity
transaction.” Davis et al. (2011) however also note that target companies create more new jobs at

¥ Wood and Wright 2009, p. 371.

# Wright et al. 2009, p. 511.
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new establishments. When this effect is taken into account, the total effect on employment was a
decline of 1% over a period of two years.”

Study Period Transactions  Region Result

Median employment growth of 0,9% p.a., which is below industry

Kaplan (1989) 1980-1985 42 u.s.
average

Cumulative employment growth 18% in 4 years, 7,5% above

Boucly et al. (2011) 1994-2004 839 France .
industry average

Lichtenberg and Siegel Cumulative non-production employment decrease of 2,8%, no

1981-1986 1.108 U.K.
(1990) effect on production employment
o . . . .
Davis et al. (2011) 1980-2003 3.200 US. 1% cumule'mve decrease in employment relative to industry average
over a period of two years
Cressy et al. (2008) 1995-2004 129 UK. Fjumulative employment decrease of 23% in 4 years compared to
industry average
. Employment growth of MBI’s is 0,51% p.a. higher than industry
Amessizaonod7\)l\/r|ght 1999-2004 5.369 U.K. average, employment growth of MBO’s is -0,81% below industry
average
. o . )
Weir et al. (2008) 19982004 122 UK. Median employment decrease of 8,65% relative to industy average

in first two years, no significant differences thereafter

Table 2: overview of seven empirical studies on the effect of private equity investment on employment

For the United Kingdom, Cressy et al. (2008) find a significant fall in employment of 23% within four
years when compared to the control group.”® This effect seems to reverse itself in the fifth year after
the buyout, when employment at the target companies grows at a higher pace compared to the
control group. According to Cressy et al. (2008), the rationale behind this pattern could be that
private equity firms first perform substantial amounts of cost cutting, which in turn generates an
increase in results and some recovery in employment.”’ Amess and Wright (2007) find contrary
results for U.K. MBO transactions which took place in the period 1999-2004, namely an employment
growth of 0.51% above industry average.’® For MBI transactions, in which no internal management
participated, they find a decline in employment without a subsequent recovery.*® Research
performed by Weir et al. (2008), reports an employment fall greater than the industry average in the
first two years after the transaction, while employment in subsequent years shows no significant
difference compared to the industry average.'®

Allin all, empirical research seems to suggest that subsequent to private equity investment
employment first declines as part of a restructuring, while in most cases employment increases
somewhat after this restructuring phase. Employment however does not seem to increase back to
pre-investment levels, and tends to grow more slowly compared to the industry. Employment effects
seem to be more negative for management buy-ins than for management buy-outs.

% Dauvis et.al. 2011, p. 21.
% Cressy et al. 2008, p. 9.
%7 Cressy et al. 2008, p. 4.
% Amess and Wright 2007, p. 189.
% Amess and Wright 2007, p. 189.
1% Weir et al. 2008, p. 19.
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As shortly discussed in the previous paragraph, Amess and Wright (2007) finds a difference in the
effect on employment of management buy-outs (in which inside management is involved) and
management buy-ins (in which no inside management is involved). Several other authors report a

101

similar effect.”" A possible reason for this difference can be that management buy-outs tend to take

place at companies with the potential to exploit growth opportunities, whereas management buy-ins

102
d.

“typically involve enterprises that need to be turned around’ and restructure Other reasons may

be that new management has fewer psychological bonds with employees or that existing

management has a better idea about the quality of the human capital present.’®®

24.2 EFFECT OF PRIVATE EQUITY INVESTMENT ON WAGES

While there has been a substantial amount of research dedicated to the effects of private equity
investment on employment, little attention seems to have been devoted to studying the effects of
private equity investment on wages.’® The few studies that have been performed seem to suggest
that private equity investment has a negative effect on wages. Using a set of U.S. buy-outs,
Lichtenberg and Siegel (1990) find a decline in the wages for non-production workers of around 3%
per year, while they find no effect on the wages of production workers.'®> The more recent study of
Amess and Wright (2007) uses a sample of 1350 buyouts in the U.K. over the period 1999-2004 and
finds significant lower wage growth of private equity invested companies compared to the

1% The wage effect is negative for both MBI and MBO transactions, although the negative

industry.
effect of MBI transactions is larger. According to the authors, a possible rationale for this difference
could be that a new management team has no links an old wage regime whereas incumbent
management may feel itself obliged to honour previous arrangements.*”’

Study Period Transactions Region Result

Median employment growth of 0,9% p.a., which is below

Kaplan 1989 1980-1985 42 u.S. .
industry average

Wage growth of MBO’s is 0,31% p.a. below industry average,

A Wright 2007 1 -2004 . K.
SR 999-200 2369 v wage growth of MBI’s is 0,97 p.a. below industry average

Table 3: overview of two empirical studies into the effect of private equity investment on wages

2.4.3 ANECDOTAL EVIDENCE ON INFLUENCE OF PRIVATE EQUITY INVESTMENT ON PENSION
ARRANGEMENTS

Despite the lack of statistical research, there are some authors that have provided anecdotal
evidence with regard to the effect of private equity investment on pension arrangements. In 2007,
the British labour union GMB prepared a report for the U.K. Treasury Select Committee which
investigated the impact of private equity firms on the British economy.'® This report stated that in
2007 approximately 20% of all schemes which had to be compensated by the British Pension
Protection Fund belonged to private equity invested companies. The GMB uses this statistic to argue
that private equity firms have a negative influence on pensions. Research performed by the Close
Brothers Pensions Advisory Group performed in 2008 reported a higher statistic, namely that 29% of

%% Weir et al. 2008, p. 42; Wright et al. 2009, p. 508; Wood and Wright 2009, p. 371.
192 Wright et al. 2009, p. 508.

1% Thornton 2007, p. 14; Wood and Wright 2009, p. 371.

Watt et al. 2008, p. 561; Amess and Wright 2007, p. 180.

1% Lichtenberg and Siegel 1990, p. 31.

1% Amess and Wright 2007, p. 193.

Amess and Wright 2007, p. 183.

1% GMB 2007, p. 1
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all schemes compensated by the British Pension Protection Fund belonged to private equity invested
companies.'® In contrast to the GMB, the Brothers group uses this statistic to argue that private
equity firms have no negative influence on pensions.

Because both studies do not relate this measure to any other statistic (for example the percentage of
companies that has received private equity investment or the financial position at the time of private
equity investment), it is hard to draw any solid conclusions from these numbers.

According to the GMB, the rationale behind a negative influence of private equity firms on pension
arrangements is that private equity firms are focussed on reducing costs and improving short-term
profitability in order to realise a high exit value. Short-term profits can be boosted by taking a
‘payment holiday in contributions to the pension scheme’, which results in lower operating costs for

110

the company.™ By taking the company through a phase of liquidation, the pension obligations can

even be discarded almost completely. A case that is quoted by the GMB in this regard is the case of

1 A private equity fund acquired the U.S. Turner & Newell mother

Turner & Newell company.
company, and subsequently declined to submit extra funding to the U.K. based daughter company
needed to provide funding for the British pension scheme. After the daughter company failed to
agree with the trustees of the British pension fund, it went into administration and the pension fund
was wound up. In the process of liquidation, the U.S. mother company acquired the assets of Turner
and Newell U.K. at a reduced price. In this way, Turner & Newell company still owned it’s British
subsidiary without paying for any previous pension deficits. The 40.000 employees who participated
in the British Turner & Newell pension fund subsequently faced a deficit of 875 million GBP.'** A
comparable construction was reported to be used at the British company LDV Vans. This company
went into liquidation for just 24 hours, in which it was able to shred a pension deficit of 28 million

GBP for 1200 employees.'™

Another way in which private equity firms may have a negative effect on pension arrangements is
through retracting cash flow from companies. Some authors state the case of Canadian building-
material supplier Indalex, acquired by private equity firm Sun Capital in 2006, as an example of such
practices. When the North-American building sector went into crisis, Indalex experienced a
significant fall in sales. Despite this, Sun Capital retracted $ 86 million in dividends from the company.
According to the Canadian organisation CARP, Sun Capital had recovered 85% of its investment in the
company by 2008. When the company went into administration in 2009, the pensioners were left
with a total deficit of 5 million Canadian dollars, while Sun Capital recovered the lion-share of their
investment by retracting cash flow from the company.

Brummer (2011) cites the example of the British network company Telent to illustrate how private

equity firms can try to take charge over a company pension fund."**

The Telent company had a large
pension fund with over 2,5 billion GBP in assets, including an attractive 490 million GBP in cash
parked in an escrow-account. According to the author, private equity firm The Pension Corporation

acquired the company without consulting the board of Telent’s pension fund, and subsequently

1% private Equity Wire 2 October 2008.
1° GMB 2007, p. 10

GMB 2007, p. 10.

The Guardian 4th June 2007.

The Guardian 4th June 2007.
Brummer 2011.
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replaced the board of trustees with their own people and appointed their own investment
managers.'"

2.4.4 RELIABILITY OF ANECDOTAL EVIDENCE COMPARED TO STATISTICAL EVIDENCE

The anecdotal evidence presented in this paragraph suggests that private equity firms have a
negative impact on the pension of employees. The problem with such anecdotal evidence is that this
may not be representative for all private equity firms. The research performed by the GMB and Close
Brothers Pensions Advisory Group, as discussed above, illustrates this. The GMB finds a statistic of
20% and uses this to argue that private equity investment has a negative influence on pension
arrangements, while the Close Brothers Pensions Advisory Group finds an even higher statistic of
29% and uses this to argue that private equity investment has no negative influence on pension
arrangements. In order to draw well-funded conclusions on the effect of private equity investment
on pension arrangements, it is preferable to perform empirical research which bases its conclusions
on a large sample of companies. Within such a statistical analysis, the anecdotal evidence presented
here is helpful in forming a testable hypothesis about the effect of private equity on pension
arrangements. This process of forming a hypothesis is performed in section 2.9.

2.5 INTRODUCTION TO THE PENSION SYSTEM AND PREVIOUS EMPIRICAL RESEARCH

Pension systems are complex structures in which different institutions and regulations play an
important role. In order to form a hypothesis on how private equity investment may have an effect
on pension provisions, it is important to understand the institutional set-up and regulation of the
different pension systems involved in this research. This paragraph provides an introduction to the
basic nature of pensions, and provides an overview of theoretical considerations and previous
empirical research on pension funding and pension asset allocation. The following paragraphs (2.6 —
2.8) provide an introduction to the institutional set-up and regulation of the pension systems of the
United States, the United Kingdom and the Netherlands and investigate value enhancing pension
strategies that private equity firm can use to create value through implementing changes in the
corporate pension policy.

2.5.1 DEFINED BENEFIT AND DEFINED CONTRIBUTION PENSION SYSTEMS

According to the Oxford Dictionary, a pension is a ‘regular payment made during a person’s
retirement from an investment fund to which that person or their employer has contributed’."*® This
definition contains two important elements. The first important element is that a pension is a regular
payment, comparable to a deferred wage, which one receives during his retirement from work, often
after passing a specified retirement age. Employment related pension can be used in addition to
other sources of retirement income, for example social security pension payments provided for by

7 The second important element is that the regular pension

the state or personal retirement savings.
payment is made by an investment fund, generally referred to as a pension fund, which is funded by
contributions from the employee, the employer or both. Funds allocated to a pension fund are

invested in assets, in order to let the available capital grow and enable the fund to adjust the pension

> Brummer 2011.

Oxford Online Dictionary.
"7 Munnel and Sunden 2006, p. 1; Bodie and Mitchell 1996, p.3.
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payments to reflect changes in costs and standards of living.*® As a result of this, there is a risk that
pension funds may not contain enough capital to provide for an adequate pension. This may be due
to bad investment results, low interest-rates, inadequate contribution-levels or a shift in the life-
expectancy of the retirees.*

120 a defined contribution

There are two main approaches to dealing with the risk of underfunding.
system, contributions made by the employer and/or employee are allocated to an employee’s
personal retirement account. At the time of retirement, the employee receives the capital present in
the retirement account either in the form of a lump sum or an annuity or a combination of both. The
size of the lump sum or annuity depends on the capital present in the retirement account, therefore
the employee bears all of the investment risk.**! The level of the pension benefits is therefore

uncertain, while the contribution to the pension account is defined (hence defined contribution).

In a defined benefit system, the size of the flow of payments that the retiree will receive upon
retirement is defined using a formula, while the contribution to the pension fund is uncertain (hence
defined benefit)."”> The employee therefore has relative certainty about the size of the payments
that he will receive upon retirement while the investment risk is borne by the employer.'** Because
the employer bears the risk of underfunding, complex funding and accounting issues related to the
pension provision apply. In some defined benefit systems, often referred to as hybrid defined benefit
systems, the employee does bear part of the risk of underfunding: in case of inadequate funding he
may have to forgo indexation of the benefits, face higher pension-contributions or even face cuts in

the size of the benefits.'**

25.2 THEORETICAL CONSIDERATIONS ON PENSION FUNDING AND ASSET ALLOCATION

Pension funding and pension asset allocation topics can be approached from different points of view.

The traditional point of view is that pension strategy should be set in such a way that the benefits of

125
d.

the plan participants are best serve As an alternative, companies can consider pension funding

and pension asset allocation to be part of their overall corporate financial structure, and apply a
corporate finance approach to these topics. From this point of view, pension strategy should be set in

d."*® Scholarly

such a way that the interests of the shareholders of the company are best serve
literature has performed research on the application of corporate finance frameworks on pension
funding and pension asset allocation. Within the corporate finance approach, four main value

d."” These four strategies focus on tax advantages, pension

increasing strategies have been identifie
insurance advantages, personnel incentives and the creation of financial buffers. These four

approaches is discussed in more detail below.

8 OECD 2012, p. 25.
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2.5.3 TAX ADVANTAGES

Tax regulation usually differentiates between investment which takes place within a company and
investments performed within a corporate pension fund. From the corporate finance point of view,
pension plans can be seen as a ‘tax shelter’ that provides the opportunity to earn an untaxed return
on pension assets and pass this return through to the company’s shareholders, while contributions to

128

the pension fund are tax deductible.” Following this theory, corporate pension funds should invest

entirely in the most heavily taxed assets, which are usually taxable bonds, in order to maximise the

value increasing effect of this ‘tax shelter’.'*

254 PENSION PUT THEORY

In some countries, for example the United States and the United Kingdom, private defined benefit
pensions are insured by a nationwide pension insurance fund. In case of financial distress or
bankruptcy, a company can choose to transfer its pension liabilities to the insurance fund. In the
United States for example, companies can choose to transfer their pension liabilities to the insurance
fund by transferring the pension plan assets plus 30% of the market value of the company.** This
often referred to as the ‘pension put option’."*! In the United States, the pension insurance premium
that companies have to pay does not depend on the financial health of the sponsor or the risk of the
pension assets.”*? This causes a situation where the price of pension insurance can be below the
value of the Pension put option.™ From a corporate finance point of view, this gives companies an
incentive to underfund their pension fund and invest in the most risky pension assets.*** This
strategy, often referred to as the pension put theory, is especially attractive for distressed or highly
levered firms."*> As Bodie et al. (1987) note, this is exact the opposite policy from the one suggested

136

by the tax advantages theory.”™ In this way, from a corporate finance point of view firms are facing a

trade-off between making use of tax advantages and increasing the value of the pension put option.

2.5.5 FINANCIAL SLACK

In order to avoid negative signalling effects which come with equity and bond issues, managers are

371n order to ensure a

thought to prefer financing new investment projects with internal funds.
sufficient amount of internal funds, rational managers will try to form financial buffers within the
company. Due to favourable tax treatment, pension funds are considered to be a good way to store
funds from a corporate finance point of view." This theory predicts that companies which generate
considerable amounts of free cash flow will try to overfund their pension fund as a way of creating
considerable financial buffers, while companies with low amounts of free cash flow will try to make

use of financial buffers available in the pension fund.

128 Erancis and Reiter 1987, p. 38; Bodie et al. 1987, p. 17.
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2.5.6 PERSONNEL INCENTIVES

In 1979, Logue introduced the idea of using pension funding as a method to align employee
incentives with the interests of the company.*** If companies underfund their pension fund,
employees become unsecured debt holders of the company, which is a position comparable to bond
holders of the company. This provides employees with incentives to make decisions that are in the
best interest of bond holders of the company, which in turn lowers the company’s agency cost and
increase the value of the company.™*® According to this theory, corporations will first offer pension
benefits and then underfund the pension fund to increase the value of the company.

2.5.7 EMPIRICAL RESEARCH ON PENSION FUNDING AND PENSION ASSET ALLOCATION

Compared to the empirical private equity research discussed in paragraph 2.4, relatively little
empirical research has been conducted into the determinants of corporate pension funding strategy
and asset allocation, while the bulk of this research was performed in the 1980’s using only U.S.
samples. The empirical research performed focusses on empirical validation of the four theories
discussed above. Table four provides the results of this empirical research, which will be used in
paragraph 2.9 in order to form a research hypothesis.

Friedman investigates the applicability of the tax advantage, financial slack and pension put
theories.'*! The results provide no empirical proof for each of these theories. With regard to the tax
advantage theory, Friedman (1982) finds that the marginal tax rate has no effect on pension asset
allocation and funding.'* In addition to this, the results suggest that financial and business risk are
positively correlated to lower risk asset allocation, which contradicts the pension put theory.
According to Friedman (1982), an explanation for this result may be that firms with more highly
levered balance sheets and/or higher business risk have a tendency to offset their leverage by

143

investing more pension assets in relatively safe bonds.”™ Furthermore, the results suggest a positive

relationship between pension underfunding and profitability, which contradicts the financial slack

theory.'*

Friedman’s research does establish a significant positive relation between company
leverage and pension underfunding, which suggests that pension funding strategy does depend on

the financial health of the corporate sponsor.

Stud Period sample Size Region Tax Pension Financial Personnel
v P i Advantage Put Slack Incentives
Friedman (1982) 1977 24.426 U.S. Contradict Contradict Contradict N.A.
Bodie et al. (1987) 1980 900 u.s Weak Weak Support N.A
' - Support Support PP o
Westerfield and Weak
1972-1977 4 .S. N.A. N.A. N.A.
Marshall (1983) J J 00 us Support
Franc'(slgg‘;)Re'ter 1980-1981 255 u.s. Support Contradict Support Support
Table 4: overview of four empirical studies into pension funding strategy and asset allocation and
the support found for the four corporate finance pension theories discussed.
% ogue 1979.
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Bodie et al. (1987) report a positive and significant relation between profitability and pension
funding, which supports the financial slack theory. The results provide no empirical support for the

145
In

tax advantage theory, the reported effects are small and insignificant for the whole sample.
addition to this, the results do not find a negative influence of financial risk and business risk on
pension funding across the whole sample, which contradicts the pension put theory.'* Using a
subset which focusses on the edges of the sample, Bodie et al. (1987) do find weak support for both

theories.*’

With regard to pension asset allocation, Bodie et al. (1987) report a positive relationship
between company risk and bond allocation. This contradicts the pension put theory, and is in line
with the ‘risk-offsetting effect’ reported by Friedman (1982).*®

and Marshall (1983) does establish a negative relationship between company risk and bond
149

Research performed by Westerfield

allocation, however the results reported are not statistically significant.

Francis and Reiter (1987) investigate the applicability of all four theories discussed over the period
1980-1981."° The results find a positive and significant relation between marginal tax rate and
pension plan overfunding, which supports the tax advantage theory.™" Francis and Reiter (1987) also
report a significant and positive relation between capital availability and pension funding, which

132 Comparable to Bodie et al. (1987) and Friedman (1982), Francis
and Reiter (1987) find pension funding results that contradict the pension put theory.”®® Francis and

supports the financial slack theory.

Reiter (1987) also find empirical support for the personnel incentives theory, although they are
cautious not to overstate the importance of this finding due to the indirect nature of the chosen
proxy variable.**

As can be concluded from table four, the results of the four empirical studies discussed do not
provide a clear picture on the validity of the investigated theories. Of the three most investigated
theories, each is both supported and contradicted by at least one empirical study. One can however
recognise important differences across the four theories. While the pension put option theory seems
to receive no empirical support, the financial slack theory receives considerable support. At the same
time, the support for the tax advantage theory and personnel incentive theory seems to be weak at
best.

2.6 THE PENSION SYSTEM OF THE UNITED STATES

In the United States, social security pension benefits provide on average 40% of final income to

retirees.™

Research shows that personal savings outside of pensions are close to negative, and that
almost all saving activities undertaken by the working-age population occur in pension plans."*®
Employment related pension plans are therefore of great importance for the retirement wealth of

employees and retirees. In the U.S., employment related pensions are voluntary for both employer

> Bodie et al. 1987, p. 31.

Bodie et al. 1987, p. 31.

7 Bodie et al. 1987, p. 33.

% Bodie et al. 1987, p. 39.

Bodie et al. 1987, p. 21.
Francis and Reiter 1987, p. 44.
! Francis and Reiter 1987, p. 54.
52 Francis and Reiter 1987, p. 55.
33 Francis and Reiter 1987, p. 53.
'** Francis and Reiter 1987, p. 55.
OECD Pensions Outlook U.S. 2008, p. 297.
Munnell et al. 2005, p. 7.
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and employee.” Employers are under no legal obligation to provide employees with a retirement
plan, but the federal government uses tax-breaks to encourage employers to provide and contribute
to a pension plan.™® Employers can choose whether the pension plan they offer is on a defined
benefit or defined contribution basis.

Defined contribution programmes consist of a personal retirement savings account and are usually
referred to as 401(k) retirement plans. In 2008, 55% of all U.S. private sector workers had access to a
401(k) plan through their employer.” Employees can decide to make contributions to this account,
and enjoy the deferred-tax advantage that is associated with 401(k) plans. Employers can decide to
match employee contributions, and use the federal tax-advantages associated with this. Research
performed by AON Hewitt (2011) shows that 85% of all 401(k) plans have matching contributions, in
which the typical employer match is 50% up to a total contribution of 6% of salary.’® As 401(k) is a
defined contribution plan, the employer bears no investment risk. As a result of this, the employer
will not face pension deficits and experience no complicated funding and accounting issues related to
the pension plan.*

Under U.S. pension law, the employer bears all risk related to the provision of defined benefit
pension plans, and has the obligation to fund any pension deficits.'®* In 2008, 21% of all U.S. sector
workers had access to a defined benefit pension program through their employer. Over the past
decade, however, the popularity of defined benefit pension programs has steadily been falling.**
This can be attributed to an increasing flexibility in the labour market, increasing costs of defined
benefit plans and (proposed) changes in accounting regulation.'® Although participants in a defined
benefit pension plan do not bear any investment risk, their pension is not completely risk-free. If
their employer goes bankrupt, the company will not be able to contribute funds and employees may
be left behind with a pension deficit. In order to protect employees from this risk, the Pension
Benefit Guarantee Company covers shortfalls in the pension funding of bankrupt or insolvent firms,

165
d.

with a ceiling on the individual benefits covere This insurance is financed through mandatory

insurance contributions levied on defined benefit pension funds.

Defined benefit pension programmes bring with it complex regulation that applies to the funding and

%8 The purpose of these rules is to safeguard

accounting treatment of defined benefit pension costs
the interest of employees involved and provide adequate information to financial investors. The

most relevant aspects of U.S. pension regulation are discussed in paragraph 2.6.2.

2.6.1 INSTITUTIONAL SET-UP AND FUNDING REGULATION IN THE UNITED STATES

The Employee Retirement Income Security Act of 1974, often referred to as ERISA, introduced legal
requirements for the funding and structure of defined benefit pension funds. Companies are
required to fund defined benefit pension obligations with dedicated assets in a separate fund,

7 Mercer 2012, p. 28.

%8 Us Department of State 2013, p. 1.

3% OECD 2008, p. 6.

150 AON Hewitt 2011, p. 5.

Zion and Carcache 2002, p. 4.

Bodie 1996, p. 87.

183 Yerno 2007, p. 24.

1% Broadbent et al. 2006, p. 20-21.

Jin et al. 2006, p. 8.

Employee Retirement Income Security Act of 1974; Financial Accounting Standard no. 83.
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referred to as pension fund.’® The pension fund is managed by the management of the sponsoring
company.'®® Each year, the company is required to supply a contribution to the pension fund to cover
the pension claims that employees have accrued over the year. The advantage of a separated
pension fund is that in case of the bankruptcy of the employer, the dedicated assets in the fund can
be used exclusively by the participants to secure their pension claims. The management of the
sponsoring company has discretion over the asset allocation and investment decisions of the pension

fund.'®

The funding status of the pension fund is calculated by comparing the assets of the pension
fund to the present value of pension liabilities. The calculation of the present value of pension
liabilities is a complex process, in which the expected future pension payments are discounted using
a chosen discount rate, while taking into account the life-expectancy of participants. The discount
rate used in the process is a selection of the yield on long term high grade securities determined by
an actuary.”® This yields little leeway for management to influence the discount used for funding
purposes.’’

ERISA provides rules with regard to the funding of pension funds by corporate sponsors. If a pension
d.'”? This is to

prevent employers from misusing the tax-breaks available for pension contributions. On every

fund is overfunded, a company can only make limited contributions to the pension fun

contribution that exceeds the maximum contribution, a tax of 10% is levied.”® If a pension fund is
undervalued, the company is required to make pension contributions according to a complex
formula. Zion and Carcache (2002) describe the calculation of the minimum pension contribution as a
multiple-stage process.”*

In the first stage in the system, the sponsor has to contribute the present value of pension benefits
that employees have accrued during the year. In addition to this, the company has to contribute the
unfunded obligation, however the company can choose to amortize this amount over a maximum

period of 30 years.”

The second stage of the system only applies if the coverage ratio of the pension
fund is below 90% of pension liabilities. In that case, the sponsor has to contribute additional funds in
order to make sure that coverage will be restored to 90% within a period of five years."”® If however
the fund had a coverage ratio above 90% for the past two years, and has a coverage ratio higher than
80% this year, additional funding is not required.

The third stage of the system concerns the payment of insurance premiums to the Pension Benefit
Guarantee Corporation. If a pension fund is not sufficiently overfunded, the sponsor has to pay a
fixed insurance fee of $19 per employee and a variable fee of $9 for every $1000 of unfunded
pension liabilities.””’ As discussed in paragraph 2.6, the insurance fee is not based on the financial

health of the sponsor or the risk of the pension assets.

187 Rauh 2006, p. 34.
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17 Section 412(b)(1) U.S. Internal Revenue Code; Zion and Carcache 2002, p. 34; Rauh 2006, p. 34.
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2.6.2 PENSION ACCOUNTING IN THE UNITED STATES

Although the financial impact of accounting regulation and funding regulation might seem to be
identical, the two are quite different. Funding regulation prescribes the amount of assets a company
must commit to the separated pension fund (and therefore has influence on the cash flow of the
company), while pension accounting regulation prescribes the way that companies record pension
costs in their financial statements (and therefore has influence on the balance sheet and profit and
loss account of the company). Indeed, under U.S. regulation, both systems use different methods for
calculating the discount rate, the present value of pension liabilities and the coverage ratio of a
pension fund.'”®

U.S. Financial Accounting Standard (FAS) no. 87 provides detailed rules on the accounting treatment
of defined benefit pension liabilities. In order to limit the volatility of company earnings, FAS 87
includes some very powerful smoothing mechanisms which enable firms to spread out pension
deficits and their related costs over long periods of time, or keep pension liabilities off their balance-
sheet.”® To ensure that pension liabilities reported under FAS 87 are not too misleading, the
regulation contains a minimum pension liability which establishes a floor in the reported pension
liability."® The discount rate used to calculate pension liabilities should be based on Moody's AA
interest rate index, however management is allowed to make corrections for differences in the
maturity of pension liability.®" This gives management some discretion to adjust the discount rate
used for accounting purposes.*®

Pension costs calculations under FAS 87 depend on three separate factors: service costs, interest
costs and the assumed return on pension assets.'® In addition to these three factors, corrections are
made due to changes in funding status and actuarial assumptions. Service costs entail the costs made
for pension claims that employees earned over the current year, and are equal to the present value
of the pension claims earned.'® The interest cost is equal to the change in the discounted value of
existing pension liabilities that is due to the fact that the moment of payment has come closer. The
return on assets entails the return made on assets committed to the pension fund, and is deducted
from the service and interest costs to compute the total pension cost.'® In order to limit the variance
of company earnings, FAS 87 prescribes the use of estimated assets returns instead of the actual
return realized over pension assets. Differences between estimated and the realized returns can be
amortized over long periods of time.'®® Figure two contains an example of the calculation of pension
costs for Procter and Gamble over the year 2001 under FAS 87.
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Year ended June 30

Components of net periodic benefit cost Pension Benefits

2001 2000 1999
Service cost 115 120 111
Interest Cost 149 151 140
Expected return on plan assets -127 -122 -105
Amortization of prior service cost 5 7 8
Amortization of prior transition amount 3 4 3
Settlement loss (gain) 6 -6 0
Curtailment gain -13 -3 0
Recognized net acutarial loss (gain) 3 4 4
Net periodic benefit cost 141 155 161

Figure 2: example of a calculation of pension costs using FAS 87*%’

Under FAS 87, management has little discretion with regard to the calculation of service costs and
some discretion with regard to calculation of the interest cost (through the determination of the

'88 Management however has considerable discretion with regard to the

discount rate).
determination of the estimated return on pension assets, for company management ultimately
decides which return assumptions are used.'® The estimated return on pension assets provides

%0 The SEC has provided some

management with a major possibility for earnings-management.
guidance on the estimation of pension returns. According to the SEC, companies should use historical
returns of similarly allocated investment portfolios when estimating pension asset return.'** Despite
this guidance, there is considerable spread in the estimated returns: in 2003, the lowest estimated
return within the S&P500 was 5,4%, while the highest was 12%."”> Research also suggests that
management may be too optimistic when setting the expected return: over the period 1999-2003,
only 4 of the 211 S&P500 companies investigated outperformed their expected return, while 207

companies achieved a real return which was below estimated return.'*®

2.6.3 VALUE ENHANCING PENSION STRATEGIES IN THE U.S. PENSION SYSTEM

As the focus of this research concerns value creation by private equity firms through changes in the
pension system, it is important to analyze which value enhancing pension strategies are available for
private equity firms given the U.S. pension regulation discussed above. Scholarly literature does not
yet contain an integral analysis of such value-increasing strategies with regard to pension policy.

The management of a company can exercise influence on the financial impact of defined benefit
pension schemes in three main ways: through setting the funding policy, through setting the
investment policy of the pension fund and by determining the structure and level of the pension
benefits offered to employees.® Furthermore, the company management has discretion over the
accounting approach of the company towards pension costs and pension liabilities, especially with
regard to the expected return of pension assets and the discount rate used for accounting

'8 Zion and Carcache 2002, p. 99.

188 Bergstresser e,a, 2996, p. 164; Zion and Carcache 2003, p. 66.

18 Ccoronado and Sharpe 2003, p. 324; Zion and Carcache 2003, p. 63; Bergstresser et al. 2006, p. 164.
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purposes.'®® Given these possibilities, and the value enhancing corporate finance theories discussed
in paragraph 2.5, five value enhancing pension strategies can be identified. In the following
paragraphs, these five value enhancing pension strategies are discussed in more detail.

2.6.4 STRATEGY ONE: RETRENCH PENSION ARRANGEMENTS

Under U.S. law, companies have no obligation to provide their employees with a pension.'*® A simple
strategy to increase the value of a company could be to retrench or completely abolish the pension
arrangements in place. These adjustments would lead to lower pension costs and a lower negative
outflow of cash. In contrast to the other strategies discussed in this paragraph, this strategy also
applies to defined contribution pension plans. Although legal requirements may restrict changing
pension arrangements for current workers, changes do have effect on new employees and can
therefore have large financial impact over the long term. The benefit of retrenching on pension
arrangements can be smaller than expected due to the fact that cutting arrangements also reduces
the favorable tax-breaks available to the employer.

In the case of defined benefit pension plans, management does not necessarily have to change the
nominal amount of pension benefits rewarded to employees in order to save money. Under U.S. law,
the pension obligation of the employer is the current value of future nominal liabilities.”®” Normal
practice is however such, that sponsors have an implicit contractual obligation to match future
increases in company salary. As new management may be under less pressure to honor previous
commitments, private equity firms can choose not to honor this implicit obligation.™® In this way,
management will not need to revise the pension benefit structure while it can still reduce pension
costs significantly.

2.6.5 STRATEGY TWO: DECREASE PENSION FUNDING

The three-stage ERISA funding formula leaves the management of the sponsor company considerable
discretion with regard to the size of pension fund contributions, especially in the case of pension
deficits. In case of a pension deficit, management can choose to repair the deficit with one large
contribution, or it can choose to spread out the additional contributions needed over a longer period
of up to 30 years. By reducing the funding policy to the bare legal minimum, private equity firms can
reduce the negative cash flow impact of pension deficits in the short term. This enables private
equity firms to invest the cash in other projects or retract the cash from the company as a dividend

1991 addition to this, underfunding the

(as seen in the Indigo-example discussed in paragraph 2.4.3).
pension fund may further reduce agency costs by aligning the interests of bond holders and
employees (as discussed in paragraph 2.5).*®° Downgrading the funding strategy is especially
attractive in the case of highly levered companies, which is typically the case with private equity
investments. In case of high leverage, the pension put option becomes more valuable, which makes it
291 1n addition to this,

funding contributions may involve a decrease in the level of funds available to company debt holders.

more attractive to underfund the pension fund (as discussed in paragraph 2.5).
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Pension fund contributions involve a transfer of money from funds which are available to all debt
holders to funds which are only available to pension plan participants. This decreases the access to
capital for debt holders, which, especially in the case of high leverage, may results in a higher level of
interest expense. In this way, reducing pension contributions can lead to a lower level of interest
cost, and increase the value of the company’s equity.

2.6.6 STRATEGY THREE: INCREASE PENSION ASSET RISK

Under U.S. pension law, the management of the sponsor has discretion over the investment policy of
the pension fund. By making changes to the asset mix, management has influence on the risk and
expected return of pension fund assets. As discussed in paragraph 2.5, the existence of pension fund
coverage by the Pension Benefit Guarantee Corporation (PBGC) creates the opportunity to increase
the value of a company by maximizing the value of the pension insurance. This creates an incentive
for distressed or highly levered firms to underfund the pension fund, and take on more risky assets in

202

the portfolio.”” This strategy should be especially attractive to private equity firms, who often work

with highly levered and/or distressed companies.

On the other hand, the corporate pension plan can be regarded to be a ‘tax shelter’, which enables
the company to earn a pre-tax return which it can pass on to the shareholders. Based on this notion,
the tax advantage theory suggests companies can maximise their value by investing entirely in
heavily taxed assets, which are usually bonds. This would mean that private equity firms can
maximise the value of the company by investing entirely in relatively less risky assets. As noted by
Bodie et al. 1987, both strategies oppose each other and lead to different outcomes.’”® Which
strategy will yield the most value for a private equity firm therefore depends on the specific
circumstances of the company involved.

2.6.7 STRATEGY FOUR: INCREASE ESTIMATED RETURN ON PENSION ASSETS

As discussed in the previous paragraph, U.S. pension accounting rules grant management
considerable discretion with regard to some important assumptions used to account for pension cost
and the size of pension liability. By using this discretion, management can influence the profit-and-
loss account and the balance sheet of the company. If financial markets would be able to disregard
pension accounting information, and look at the underlying value of the pension liabilities and
associated costs, attempts to influence accounting results would not result in a higher valuation of
the company’s equity and thus create no additional value. There are however some indications that
financial markets may not be able to disregard pension accounting information when valuing a
company. Coronado and Sharpe (2003) find that financial markets appear to pay more attention to
changes in the accounting value of pension assets and liabilities than to changes in the underlying

2% They also report that investors do not

(market to market) value of pension assets and liabilities.
distinguish between core earnings of the business and earnings related to pension accounting.’®

Franzoni and Marin (2006) find evidence that the market is not able to value companies with large
pension deficits correctly: they report significant overvaluation for such companies.”®® Reasons for

such a market flaw may be the existence of asymmetric information, unclear and complex accounting

22 jin et al. 2006, p. 8; Bodie et al. 1985, p. 11; Coronado and Liang 2005, p. 4.

% Bodie et al. 1987, p. 18.

*% Coronado and Sharpe 2003, p. 324.
Coronado and Sharpe 2003, p. 324.
Franzoni and Marin 2006, p. 922.

205
206

24



27 Other research

rules, off-balance pension liabilities and public guarantees as supplied by the PBGC.
however finds no existence of a market flaw, which makes the effect of pension accounting on

market valuation a controversial scholarly topic.”*®

If the market is not able to filter pension accounting information properly, company management
might use accounting policy to increase the value of a company’s equity. Cumming and Waltz (2010)
find that private equity firms themselves use accounting policy to overstate the financial
performance of their funds in order to attract new investors.”® The estimation of returns on pension
assets provides company management with the opportunity to perform similar earnings
management. The estimated return on pension assets has direct effect on the reported EBIT and
EBITDA, which are important measures for valuing a company in case of a sale. As previous research
suggests that the market attaches the same value to these earnings as to the core earnings of a
business, increasing the EBIT and EBITDA through higher estimations of pension asset return can

210

increase the value of the company’s equity.” Research performed by Bergstresser et al. (2006) finds

empirical proof of such behaviour with regard to the estimated return on pension assets, especially

211 As private equity firms typically aim at establishing an exit within 4

212

in the years preceding an exit.
to 6 years, one would especially expect such behaviour in the case of private equity investment.

2.6.8 STRATEGY FIVE: INCREASE THE DISCOUNT RATE USED FOR ACCOUNTING PURPOSES

The estimation of the return on pension assets is not the only way in which management can
influence the accounting results on corporate pensions. As described in paragraph 2.6.3,
management can have some influence on the discount rate used for accounting purposes. If the
market is unable to value companies with pension deficits correctly, corporate management can
increase the value of the company by setting a higher discount rate, which decreases the reported
213 Zion and Carcache (2003) show that considerable
differences occur in the discount rates used for accounting purposes. *** Differences in the maturity

value of pension liabilities in the balance sheet.

of the liability could explain such differences, but it can also be the case that companies manipulate
the size of pension obligations reported in order to enhance the value of the company.

2.7 THE PENSION SYSTEM OF THE UNITED KINGDOM

The pension system of the United Kingdom consists of a social security pension, provided for by the
state, and additional employment related or private pension arrangements.”" Social security pension
arrangements provide only 16-30% of final earnings on average, which makes employment related
pensions an even more important source of retirement income compared to the United States.”*°

Until 2013, employers were under no legal requirement to provide their employees with pension
facilities. Starting July 2013, employers are required to offer pension arrangements in the form of
subscription into a defined contribution pension plan. Employers are required to contribute a

7 Cocco and Volpin 2006, p. 2; Jin et al. 2006, p. 1.
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minimum of 1% of annual salary to the pension plan starting July 2013, which will be increased to 3%
of annual salary in 2017. Including the mandatory contribution of the employee, the total minimum
contribution to the pension scheme is 2% of annual salary in 2013 and 8% of annual salary from 2017
onwards. Employees are enrolled in the pension plan automatically, but have the possibility to opt-
out. If an employee decides to opt-out, both the employer and the employee no longer have the
obligation to contribute to the pension plan.

Although until 2013 employers were under no obligation to offer their employees with pension

arrangements, approximately 47,1% of the employed population participated in occupational

7 Occupational pension plans consists both of defined contribution and

218

pension plans in 2006.
defined benefit pension plans.”™” Defined benefit pension arrangements used to be the norm in the
United Kingdom, however more and more companies are switching towards defined contribution

pension plans.”*® The OECD estimated in 2008 that only 56% of defined benefit pension plans would

220y K. pension plans tend to be small: in 2008, 50% of all

continue to stay open for new members.
U.K. pension plans had less than 100 members, while the biggest 1600 pension plans accounted for

85% of all pension plan membership.”**

Defined benefit pension benefits are guaranteed by the Pension Protection Fund established in 2004.
The fund provides compensation to pension plan participants in case the sponsoring company
becomes insolvent and the assets available in the pension fund are insufficient to cover pension
benefits.??> Comparable to the U.S., the Pension Protection Fund is financed through insurance
contributions levied upon corporate defined benefit pension plans.”” The total insurance premium

consists both of a risk-based component and a fixed-fee component.?**

2.7.1 INSTITUTIONAL SET-UP AND FUNDING REGULATION IN THE UNITED KINGDOM

The Pensions Act of 2004 and the Occupational Pension Schemes Regulations 2005 introduced
regulation with regard to funding and governance of corporate defined benefit pension funds.

Employers are required to operate a defined benefit pension plan through a separate irrevocable

225

trust.”” The thrust is established using a trust deed, which contains specific rules with regard to the

226 The trust is managed by a board of trustees, which is elected by the

governance of the trust.
sponsoring company and pension scheme participants. Law prescribes that at least one third of the
227 This means that the trust deed

can be drafted in such a way, that the corporate sponsor has the power to install a majority of the

trustees must be nominated by participants in the pension plan.

fund’s trustees.””® Indeed, in practice many pension fund trustees are managers of the sponsoring

company.’”® The U.K. Pensions Regulator has the authority to assess whether trustees have adequate

27 OECD 2008, p. 293.
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knowledge and understanding to manage a pension fund.”*® The Pensions Regulator has the

authority to replace a trustee in case the trustee participates in decision-making while he is burdened

231

with a conflict of interest.””” The board of trustees is responsible for the administration of the

pension fund, as well as the investment policy of the fund.*?

Since 2005, the United Kingdom has no general minimum funding requirements for corporate

233 |nstead, the board of trustees of the pension fund must decide on a contribution

234

pension funds.
schedule for the sponsoring company and the participating employees. “>* The board of trustees has
the obligation to let an actuary perform a full actuarial valuation of pension fund every three years.”*
The board of trustees has the power to determine the assumptions used to calculate the funding

status.”®

If the funding status indicates a shortfall in pension funding, the board of trustees has the
obligation to draft a recovery plan, including additional employer contributions, to repair the
deficit.”’

management of the sponsoring company must agree with the contribution schedule and any

The law does not specify a period over which the deficit has to be repaired. The

additional contributions in order to make them legally binding for the sponsor.”® If the board of
trustees and the sponsoring company are not able to reach an agreement over pension
contributions, the trustees have the power to freeze or wind up the pension scheme as a measure of

last resort.”*

Furthermore, The Pensions Regulator has the possibility to issue a Contribution Notice,
which makes it obligatory for the sponsor addressed to make contributions to the pension fund.**® In
addition to this, the Pensions Regulator has the ability to issue a Financial Support Direction, which
requires the sponsor to effectively guarantee the pension liabilities in full or in part.?*! These
measures ensure that sponsors cannot avoid making pension contributions by frustrating

negotiations with pension fund trustees.

Given their ability to negotiate with the corporate sponsor over pension contributions, pension fund
trustees have significant influence on the financial status of a company. Because of this power,
trustees play an important role in the realisation of transactions. In the case of the high-profile U.K.
private equity transactions of Sainsbury’s and Boots, the board of trustees had separate negotiations
with private equity firms in which they demanded additional funding in order to get their support for
the transaction.”* The Pensions Regulator has issued guidance in 2007, in which it advices parties to
ask The Pensions Regulator clearance in the case of transactions which have a negative influence on
the financial health of a company, such as levered buyouts.**® If parties receive clearance from The
Pensions Regulator, they have some certainty that the take-over will not prompt the regulator to use
its powers to secure additional financing for the pension fund, such as the issuance of Contribution

Notices or Financial Support Directions.***
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2.7.2 PENSION ACCOUNTING IN THE UNITED KINGDOM

Financial Reporting Standard (FRS) 17, as issued by the British Financial Reporting Council in 2000,
contains specific regulation with regard to the accounting treatment of pension liabilities and
pension cost. FRS 17 replaced the previous British pension accounting standard SSAP24, which
contained smoothing-mechanisms to create stable pension costs.?*®> FRS 17 has abolished many of
these smoothing mechanisms, and is characterised by the use of fair-value accounting.?*

As a result of this, the pension cost reported in the profit-and-loss account is based on actual changes
in pension assets and pension liabilities that have occurred during the year. Servicing costs represent

the fair value of pension claims that have employees accrued over the current year, and are included

"7 ERS 18 prescribes that for the calculation of interest costs, the yield over AA-

248
d.

in operation costs.
rated corporate bonds must be use The reported return on pension assets is the actual return in
the pension assets, measured by market value.””® This is a big difference with U.S. FAS 83, which uses
an expected return instead of actual return over pension assets to calculate pension costs.”° The

interest costs and return over pension assets are reported under ‘other finance costs’.”

With regard to the balance sheet, FRS 17 prescribes that companies must report the pension plan’s

252

assets and liabilities in the balance sheet as if they were their own assets and liabilities.”* Pension

assets and liabilities are valued according to fair value, without any possibility to smooth changes in

23 To determine the size of pension liabilities, an

pension liabilities over a longer period of time.
actuary must review the most recent pension fund valuation per the balance sheet date.””* The
actuary is appointed by the board of trustees of the fund.”® This means that the assumptions
determined by the pension fund’s board of trustees, have influence on the balance sheet of the
sponsor company.”*® The discount rate used in the process of valuation, must represent the yield on
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AA-rated corporate bonds.”” The maturity of the chosen discount rate must be chosen in such a way

that it matches the maturity of pension liabilities.”®

European law prescribes that publicly owned companies must publish their annual reports using the
International Financial Reporting Standards (IFRS). This means that publicly owned companies in the
U.K. apply International Accounting Standard (IAS) no. 18 instead of FRS 18 to report on their pension
costs. Over the research period (up to and including 2012), IAS no. 18 still contained pension
smoothing mechanisms and the use of an estimated return on pension assets in the income

statement.”®

This is in contrast with the actual changes principle chosen for FRS 18. Under IAS no.
18, corporations must use the yield of high quality fixed-income corporate bonds to discount pension

liabilities. This usually means the use of the yield on AA rated corporate bonds (using the S&P

5 Atherton 2001, p. 1.

8 Atherthon 2001, p. 4.

7 ERC 2000, p. 1.

FRC 2000, p. 1.

2 Atherthon 2001, p. 4.

9 Cocco and Volpin 2006, p.5.
FRC 2000, p.1.

»2 ptherthon 2001, p. 4.

3 Atherthon 2001, p. 4.

»* Cocco and Volpin 2006, p. 11.
5 Trustee Guidance 2007.

% Thurley 2013, p. 23.

%7 Cocco and Volpin 2006, p. 10.
Stadler 2010, p. 8.

Zion et al. 2011, p. 2.
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terminology).”™ As of the beginning of 2013, a new version of IAS 18 has come into effect. The

restatement of IAS 18 involves the abolishment of many smoothing mechanisms, including the use of

an estimated return on pension assets in the income statement.”®

2.7.3 VALUE ENHANCING PENSION STRATEGIES IN THE U.K. PENSION SYSTEM

As U.K. pension regulation shows some significant differences with the situation in the U.S., the
possibilities for private equity firms to create value under U.K. regulation may differ from the
possibilities identified under U.S. regulation. The following paragraph discusses whether the value
enhancing pension strategies identified under U.S. regulation are applicable to the situation in the
U.K.

2.7.4 STRATEGY ONE: RETRENCH PENSION ARRANGEMENTS

Until recently, U.K. based employers were under no obligation to provide employees with a pension.
Up to the year 2013, the strategy to reduce or abandon pension arrangements for (new) employees
in order to reduce cost and cash-outflow applied to U.K .companies in the same way that it does to
U.S., with the exception of the possibility to discard implicit indexation. Under U.K. pension
regulations, defined benefit pension benefits are subject to a statutory ‘limited price indexation’ with

%62 As of 2013, employers do have an obligation to provide employees with

a ceiling of 5% per annum.
a minimum-contribution to a defined contribution pension plan. In that case, strategy one is available
only to employers who offer pension arrangements which are in excess of the statutory minimum

pension-contribution.
2.7.5 STRATEGY TWO: DECREASE PENSION FUNDING

With regard to funding requirements, U.S. and U.K. regulation display large differences. Where U.S.
regulation contains considerable management discretion limited by minimum funding requirements,
U.K. regulation stresses the responsibility of pension fund trustees to secure adequate funding
without introducing detailed minimum funding requirements. In the U.K. system, the level of pension
contributions is determined in negotiations between the sponsor and the board of trustees. If
however no adequate agreement can be reached, the board of trustees and The Pensions Regulator
have far-reaching powers that can force the sponsor to make pension contributions.

The fact that the sponsor has the possibility to appoint a majority of the board of trustees, and that
company managers are often member of the board of trustees, may make it relatively easy for
company management to decrease the level of contributions to the pension fund. On the other
hand, The Pensions Regulator is focussed on safeguarding pension funding in case of merger &
acquisition transactions. The fact that the regulator has far-reaching powers to force the sponsor to
contribute to the pension fund, and has even established a special pension clearance procedure for
merger and acquisition transactions can make it hard to decrease funding after the occurrence of a
private equity transaction. The attention of the regulator may even have an adverse effect, and cause
higher pension contributions for the sponsor than would have been the case without the influence of

0 Allianz 2012, p. 10.

Zion et al. 2011, p. 2.
2 OECD 2005, p. 198.
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private equity firms. Because of this, it can be reasonably be predicted that strategy two will yield
less return in the U.K. compared to the situation in the U.S.

2.7.6 STRATEGY THREE: INCREASE PENSION ASSET RISK

Under U.S. law, increasing the systematic risk of the pension asset portfolio can be a value-
enhancing measure, for it increases the value of the pension put option. In the U.K. pension system,
the same strategy may be applicable, for it has a comparable system of pension benefit guarantee
insurance. There is however an important difference in the insurance premium levied upon pension
funds. In contrast to the situation in the U.S., the premium payable to the U.K. Pension Protection
Fund consists of a risk-based premium and a fixed-rate premium. The risk based premium depends of
the plan’s asset investment mix, the plan’s funding level, and the risk of bankruptcy of the sponsor
company.263 The fixed-rate premium depends on the size of the pension liabilities present in the

d.”* In addition to this, it is the board of trustees and not the management of the

sponsor company which decides on pension asset allocation. This may make it harder for the sponsor

pension fun

company to alter the asset allocation of the pension funds. Given the difference in insurance
premium calculation and governance, it is likely that the pension put approach discussed under
strategy three will yield less return in the U.K. when compared to the situation in the U.S.

As sponsors can have the possibility to appoint the majority of the board of trustees, there is a
possibility that they exert influence on the board of trustees to realise a higher discount rate. The
Pension Regulator however requires trustees to follow principles with regard to prudence when
determining actuarial assumptions, which makes it difficult for trustees to increase the discount rate
without a reasonable cause.”®

Under British tax law, return on pension assets located in a pension fund are not taxed.”® Therefore
the tax advantage approach, which suggests companies invest in the most heavily taxed assets,
applies in the U.K. situation in the same way that it does in the U.S. Private equity invested
companies in the U.K. therefore face a comparable trade-off between the tax advantage approach
and the pension put approach as in the U.S.

2.7.7 STRATEGY FOUR: INCREASE ESTIMATED RETURN ON PENSION ASSETS

U.K. pension accounting regulation focusses on fair value accounting, and, unlike U.S. pension
accounting regulation, contains no smoothing mechanisms to create stable pension costs. Under FRS
17, companies use realized investment returns instead of predicted investment returns to calculate

pension costs.”’

Management therefore has no influence on the profit-and-loss account through
setting estimates for return on pension assets. Strategy four is therefore not applicable to U.K.

companies that report under FRS 17.

It is important to note that for companies that report under IFRS, up to the year 2013 the estimated
on return on pension assets do have an influence on the income statement. For these companies,
strategy four does apply in a comparable way as it would in the U.S.

*3 s Department of Accountability 2013, p. 64.

US Department of Accountability 2013, p. 64.

Thurley 2013, p. 23.

Business Matters 2012, p. 1; HM Revenue and Customs 2013, p. 1.
Cocco and Volpin 2006, p.5.
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2.7.8 STRATEGY FIVE: INCREASE THE DISCOUNT RATE USED FOR ACCOUNTING PURPOSES

Under U.K. regulation, the board of trustees of the pension fund has the power to decide over the

288 Under FAS 17, the same discount rate is

discount rate that is used to calculate pension liabilities.
used to calculate the pension liabilities included in the balance sheet. FAS 17 prescribe that
companies use the AA-rated corporate bond yield to discount future pension liabilities. Because FAS
17 gives no guidance on which corporate bond index to use, the board of trustees has some
discretion over the discount rate they apply. As sponsors can have the possibility to appoint the
majority of the board of trustees, there is a possibility that they exert influence on the board of
trustees to realise a higher discount rate. The Pension Regulator however requires trustees to follow
principles with regard to prudence when determining actuarial assumptions, which makes it difficult

for trustees to increase the discount rate without a reasonable cause.?®

Strategy five may be
applicable to U.K. based companies, but due to the fact that management itself is not able to exert
influence on the discount rate, one would expect less potential for value-creation compared to the

situation in the U.S.

Under IFRS, companies can determine the discount rate used for accounting purposes by themselves.
IAS 18 prescribes that companies use the yield on high quality fixed-income corporate bonds to
discount pension liabilities. Because IAS 18 does not prescribe which corporate bond index to use,
the board of trustees has some discretion over the discount rate they apply. For companies reporting
under IFRS, strategy five does apply in a comparable way as it would in the U.S.

2.8 THE PENSION SYSTEM OF THE NETHERLANDS

The pension system of The Netherlands provides retirement income in three separate ways.””° There
is a flat-rate social security pension which is available to all residents. This first-pillar pension

"1 1n addition to this, the bulk of the
population participates in occupational pension schemes that provide retirement benefits based on

provides 30% of retirement income to the average employee.

lifetime earnings. People also have the possibility to build up additional pension savings in private
retirement savings accounts.

Under Dutch law, employers do not have a direct statutory obligation to provide their employees

272

with pensions.”’” In practice however, the bulk of employers and employees are required to

participate in pension saving. Under Dutch law, the government has the possibility to oblige
employers and employees in specific sectors to participate in industry-wide pension funds.””
Furthermore, employers and employees can be obliged to participate in industry-wide pension funds
through the application of mandatory sector-wide collective labour agreements, called CAO’s.””* This
situation is often referred to as a system of ‘quasi-mandatory participation’.””> The quasi-mandatory

nature of the pension systems results in a high level of participation: over 90% of the Dutch labour

*% Thurley 2013, p. 23.

*° Thurley 2013, p. 23.

7% Mercer 2012, p. 26.

7 OECD 2008, p. 243.

2 Van Els et al. 2007, p. 160.

73 \Wet verplichte deelneming in een bedrijfstakpensioenfonds 2001, art. 8.
Van Els et al. 2007, p. 161.

3 OECD 2005, p. 152.
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force participates in an employment-related pension scheme.””” The Dutch pension system included

around 550 company pension funds and 95 industry-wide pension funds in 2011.%”’

In the Dutch system of quasi-mandatory participation, employers are obliged to provide pension
contributions to the industry-wide pension fund. In addition to this, employers are required to
deduct the mandatory employee contributions from the wage and transfer these to the pension
fund.?”® Employers can choose to establish a private company pension fund if they offer benefits that
are better than those offered by a sector-wide pension fund.”’” It is estimated that 90% of the Dutch
working population participates in a hybrid defined benefit pension plan.”® The level of pension
benefits earned is determined in negotiations between employer representatives and labour unions
in the case of sector wide pension-funds, and the employer and labour unions in the case of

%81 Unlike the pension system of the U.S. and U.K., the Dutch pension system

company pension funds.
has no public insurance for defined benefit pension benefits. In case of financial difficulty of a
pension fund or the sponsor, there is no public fund that guarantees the pay-out of pensions and the

employer, employees and retirees will have to share part of the burden.
2.8.1  INSTITUTIONAL SET-UP AND FUNDING REGULATION IN THE NETHERLANDS

Under Dutch regulation, pension funds form separate entities which are governed by a board of

282

trustees.” Half of the members of this board are appointed by employers, while the other half is

283 By law, the board of trustees decides on the schedule of contributions

appointed by employees.
payable by employers and employees, determines the fund’s investment-policy and is responsible for
the administration of the fund.?®* The trustees perform their tasks independently from other
organisations, and must act solely in the best interest of the pension scheme members.”® The Dutch

Central Bank has the power to assess the ability, knowledge and integrity of pension fund trustees.’®

Dutch pension funds are fully funded, which means that current contributions are not used to
finance current liabilities but are invested in order to fund future pension liabilities. Employers
typically provide for 75% of contributions, while employees pay 25% of pension contributions.”’
Under Dutch law, employers are not obliged to provide additional funds to the pension fund in order
to cover unfunded liabilities.”®® Employers can however commit themselves to this liability in the
contract they have with the pension fund. In the Netherlands, the bulk of defined benefit pensions
have a hybrid character, which means that all stakeholders share the risk of a funding shortfall.”®® In
case of a shortfall, the board of trustees has the power to take measures that affect the employer,

employees and retirees alike. Employers and employees may be faced with increased pension

7% OECD 2008, p. 244; Pensioenfederatie 2012, p. 11.

77 OECD 2011, p. 272.

Van Els et al. 2007, p. 161.

7% pensioenfederatie 2012, p. 10; OECD 2008, p. 244.

%0 OECD 2008, p. 244.

%! Dutch Labour Foundation 2005, p. 9; Pensioenfederatie 2012, p. 11.
Stewart and Yermo 2008, p. 6.

Pensioenfederatie 2012, p. 12; Stewart and Yermo 2008, p. 16.
%4 pensioenfederatie 2012, p. 12.

% putch Labour Foundation 2005, p. 14.

Stewart and Yermo 2008, p. 18.

OECD 2008, p. 244.

NRC 20 February 2013; Pensioenfederatie 2012, p. 19.
Pensioenfederatie 2012, p. 19.
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contributions, employees and retirees may have to forego indexation while retirees can face cuts in
their nominal pension benefits.

The Dutch Pension Law provides minimum funding requirements and procedures the board of

trustees must follow in order to secure adequate funding.”®

Pension law prescribes a minimum
funding status of 105% and an additional buffer which depends on the risk-profile of the pension
fund’s assets.”* For a fund with a 50-50% mix between equity and bonds, the required buffer is
around 130%.% If the funding status falls below the buffer, the board of trustees is required to
reduce pension indexation. If a pension fund has a funding status below 105%, the board of trustees
must file a recovery plan with the regulator which increases the funding status to 105% over a period
of three years. In extraordinary circumstances, the regulator can choose to expand the recovery

2% The board of trustees can

period to five years, as the Dutch National Bank has done in 2011.
propose to increase pension contributions for employers and employees as part of the recovery plan.
If the funding status has not increased to 105% during the recovery period, the board of trustees is
forced to cut nominal pension benefits, as has been the case with many Dutch pension funds in the
second quarter of 2013.%*

The funding status of the pension fund is calculated using only ‘nominal liabilities’, which means that
for funding calculations no future indexation is taken into account.”®> The discount rate used to
calculate pension funding has changed over the past decade. Before 2004, pension funds used a fixed
discount rate of 4%.”° As of 2004, pension funds were required to use the Bloomberg Euro

Swapcurve to discount future pension liabilities.”®’

Per September 2012, pension funds are required
to use the Bloomberg Euro Swapcurve for maturities up to 20 years, and for maturities longer than
20 years funds use a combination of the Bloomberg Euro Swapcurve and a fixed ultimate forward
rate of 4,2%.7*® For a maturity of 61 years and more, the discount rate for funding purposes is equal
to the ultimate forward rate. The discount curve is published monthly on the website of the

supervisor.
2.8.2  PENSION ACCOUNTING IN THE NETHERLANDS

The Dutch accounting standard RJ271 provides detailed rules with regard to the treatment of
pension costs and pension liabilities. Unlike the accounting system used in the U.S., RJ271 provides
299

For the

accounting treatment of pensions, the contractual obligations of the sponsor towards the pension

no smoothing mechanisms with regard to changes in pension costs and pension liabilities.

fund are of paramount importance.

If the pension contract contains no explicit liability for the sponsor to cover a pension funding deficit,

300

the company is not allowed to include pension liabilities in the balance sheet.” In the profit-and-loss

account, the company will report the sum of the pension contributions made during the current year

0 pansioenwet 2006, art. 125a — 150.

' van Ewisk 2005, p. 339.

*2 van Ewisk 2005, p. 339.

Dutch National Bank 2011, p. 2.
Pensioenfederatie 2012, p. 19; Algemeen Dagblad 22 januari 2013.
Van Ewisk 2005, p. 338; Yermo 2007, p. 10.
Yermo 2007, p. 9.

*7 DNB 2005, p. 1.

8 DNB 2012, p. 1.

Deloitte 2009, p. 3.

Yermo 2007, p. 12; Pensioenfederatie 2012, p. 20.
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as pension costs.> The reason for this is that under Dutch law, an employer is not required to fund
pension deficits unless he has a contractual obligation to do so. This treatment also applies to
company pension funds.

If the pension contract contains an explicit liability for the sponsor to cover pension funding deficits,
the company has to report any additional liability to the pension fund in the balance-sheet.>*
Changes in the size of this additional liability will be taken as pension costs (or pension earnings) in
393 Until 2010, the size of this liability had to
be based on detailed calculations using actuarial techniques.*** From 2010 onwards, RJ 271

the profit-and-loss account in the year that they occur.

prescribes that the liability has to be valued in such a way that it is the best estimate of the amount
required to dispose of this liability per the balance-sheet date.*®® The Dutch Accounting Standards
Board has stated that, in principle, the calculation of this amount does not require the use of
actuarial techniques, and thus not the use of an actuary. The Dutch Accounting Standards Board
prescribes that companies use the market yield on high-rated corporate bonds to discount future
pension liabilities.>*®

Comparable to the situation in the U.K., publicly owned companies must publish their annual reports
using the International Financial Reporting Standards (IFRS). This means that publicly owned
companies in the Netherlands apply International Accounting Standard (IAS) no. 18 instead of RJ 217
to report on their pension costs. As discussed in paragraph 2.7.2, up to 2013 IAS no. 18 contained
pension smoothing mechanisms and the use of an estimated return on pension assets in the income

397 1n addition to this, IAS no. 18 uses a wider definition of defined benefit pension

statement.
arrangements, which results in a larger amount of cases for which IAS no. 19 prescribes consolidation
of pension assets and liabilities into the balance sheet when compared to RJ 217.2% As discussed in
paragraph 2.7.2, IAS prescribes the yield of high quality fixed-income corporate bonds to discount

pension liabilities.
2.8.3 VALUE ENHANCING PENSION STRATEGIES IN THE DUTCH PENSION SYSTEM

Dutch pension regulation differs from the pension regulation of the U.S. and U.K. in several
important ways, especially with regard to the liability of the employer to fund pension deficits. The
following paragraph discusses whether the value enhancing pension strategies identified under U.S.
and U.K. regulation are applicable to the situation in The Netherlands.

2.8.4 STRATEGY ONE: RETRENCH PENSION ARRANGEMENTS

In contrast to the situation in the U.S., the bulk of Dutch companies is required by law or by collective
labour agreement to provide employees with pension facilities in the form of participation in a
sector-wide pension fund. In that case, the level of pension benefits offered is not determined by the
individual employer but through negotiations between employer representatives and labour unions.
This makes it impossible for the management of an individual company to influence the pension

¥ Deloitte 2009, p. 3.

2 Deloitte 2009, p. 3.

3% Deloitte 2009, p. 3.

Deloitte 2004, p. 7.

3% Deloitte 2009, p. 3.

3% putch Accounting Standards Board 2009, p. 2.
Zion et al. 2011, p. 2.

Deloitte 2004, p. 4.
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arrangements offered through a sector-wide pension fund. In the case of a company pension fund,
the employer has little possibility to downgrade pension arrangements for he must offer better
pension arrangements then the sector-wide pension fund. Even if pension arrangements can be
reduced, the employer has to reach an agreement with the labour unions over pension reductions.>®
Another way in which Dutch employer can downgrade pension arrangements of a company pension
fund is by changing the character of pension arrangements from defined benefit to defined
contribution. In this way, the risk of pension underfunding is switched from the employer to the
employee. In order to change this, the employer will have to reach an agreement with labour unions.
In the Dutch pension system, it will therefore be difficult if not impossible for private equity firms to
increase the value of a company by downgrading pension arrangements.

2.8.5 STRATEGY TWO: DECREASE PENSION FUNDING

Under Dutch law, an individual employer has no direct influence over the level of pension
contributions that the company makes to the pension fund. The schedule of contributions is decided
by the board of trustees of the pension fund. By law, half of the members of the board of trustees is
appointed by labour unions while the other half is appointed by employer representatives. It is
therefore very hard if not impossible for an individual employer to influence the contributions made
to a sector-wide pension fund. Even in the case of a company pension fund this will be hard, for the
board of trustees must operate independently and half of the members are appointed by labour
unions. In addition to this, the board of trustees is required to operate in accordance with strict
funding rules that prescribe the procedure to be followed in the case of pension deficits. In the Dutch
pension system, it will therefore be difficult if not impossible for private equity firms to increase the
value of a company by changing the funding strategy of the pension fund.

2.8.6 STRATEGY THREE: INCREASE PENSION ASSET RISK

In contrast to the situation in the U.S. and U.K, the Dutch pension system has no public guarantee
system that insures private pension benefits. It is therefore not possible to shift part of the risk of
pension underfunding towards a public pension guarantee institution. In fact, the bulk of Dutch
employers are not required to fund pension deficits in the first place. In addition to this, under Dutch
pension law the board of trustees of the pension fund is responsible for the investment-strategy of
the fund. It is therefore very hard if not impossible for the management of an individual sponsor to
influence the investment strategy of a pension fund. Because of these circumstances, both
approaches discussed under strategy three are not applicable to companies that operate under
Dutch pension law.

2.8.7 STRATEGY FOUR: INCREASE ESTIMATED RETURN ON PENSION ASSETS

Under Dutch pension accounting regulation, estimations of the return over pension assets are not
relevant for the balance-sheet and profit-and-loss account. Company management therefore has no
possibility to influence the financial results through setting estimates of pension asset return.
Strategy four is therefore not applicable to Dutch companies that report under RJ 217. For
companies that report under IAS 18, the estimated return on pension assets does have an impact on

* putch Labour Foundation 2005, p. 9; Pensioenfederatie 2012, p. 11.
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the profit and loss account (up to the year 2013). For these companies, strategy four does apply as a
way to increase the value of the company in a comparable way as it would in the US.

2.8.8 STRATEGY FIVE: INCREASE THE DISCOUNT RATE USED FOR ACCOUNTING PURPOSES

Under Dutch law, an employer is only required to fund pension deficits if he has a contractual
obligation to do so. Therefore, the bulk of employers is not required by Dutch pension accounting
regulation to include any pension liabilities in the balance sheet. For these companies, the discount
rate used to discount future pension liabilities is simply not relevant. For the large majority of Dutch

companies, strategy five is therefore not applicable.**

If companies have a contractual obligation to fund pension deficits, they are required to display the
current value of these liabilities in their balance-sheet. RJ 217 prescribes that companies give a ‘best
estimate’ of the cost that would be incurred if the company would dispose of these liabilities at the
balance-sheet date. Because the Dutch Accounting Standards Board does not require companies to
use actuarial methods to produce an estimate, and only prescribes that companies use the current
yield on high-graded corporate bonds to discount future pension liabilities, company management
may have some discretion with regard to the selection of a discount rate. For companies that
activate pension liabilities in their balance sheet, strategy five applies in the same way that it does
under U.S. pension regulation for both companies that report under RJ 217 and IAS 18.

2.9 RESEARCH HYPOTHESES

The previous part of this chapter has provided insight in the methods used by private equity firms to
create value, discussed empirical results of private equity and pension funding research and has
identified five value enhancing pension strategies that private equity firms can use to enhance equity
value. This information can be used to form a research hypothesis on the effect of private equity
investment on pension arrangements.

The analysis presented in paragraphs 2.6 - 2.8 shows that there are five main strategies available to
create additional value through implementing changes in the corporate pension system (see table 5).
These strategies are available not only to private equity invested companies, but can be applied by
the management of any company. In this regard, one would not expect a difference in the use of
these strategies between private equity invested companies and other companies. The research
presented in the previous paragraphs however provides some arguments why private equity
invested firms might or might not make relatively more use of these value enhancing pension
strategies. These arguments are discussed in more detail below.

9 0ECD 2011, p. 272: only 550 Dutch companies have a company pension fund. A contractual obligation to fund pension deficits does not

arise under companies that participate in sector-wide pension funds.
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Experience

_— Management New . . Public
Strategy description Leverage . Focus on Exit operational .
Incentives management . Attention
improvements
Retrench pension
Strategy 1 P + + + + -
arrangements
Strategy 2 Decrease pension funding + + + + + -
Strategy 3 Increase pension asset risk + + + + -
Increase estimated return on
Strategy 4 . + + + +
pension assets
Increase discount rate used
Strategy 5 + + + +

for accounting purposes

Table 5: overview of value enhancing strategies and the arguments that have impact on use by private equity invested companies.
+indicates a positive influence on the use of this strategy by private equity firms,
- indicates a negative influence on the use of this strategy by private equity firms.

29.1 LEVERAGE

As discussed in paragraph 2.3, private equity investments typically involve a high degree of leverage.
A high degree of leverage increases the value of the pension put option, which makes it more
attractive for private equity firms to pursue strategy three. In addition to this, the disciplining effect
of debt provides management with stronger incentives to find alternative ways of realising cash flow.
As the free cash flow will decrease, the financial slack theory, which suggests managers use the
pension fund to create financial buffers, will become less applicable. Instead, as free cash flow
decreases managers may well try to access financial buffers present in the corporate pension plan
(which decreases pension funding) or reduce the level of pension benefits offered. In this way, it can
be expected that it is more attractive for private equity firms to pursue strategies one and two.

A high degree of leverage is typically accompanied by a strict set of rules and preconditions specified

311

in debt covenants, in order to limit agency problems associated with high debt.>”" Such covenants

typically specify a ratio of EBIT/EBITDA to interest payments which a company must maintain in order

312 Given the

to avoid ‘technical default’ and subsequent renegotiations or recollection of the loan.
problems associated with a technical default, a high degree of leverage provides private equity firms
with an incentive to increase EBIT and EBITDA figures in order to avoid a violation of debt covenants.
In this way, it can be expected that it is more attractive for private equity firms to pursue strategies

four and five.

311

Chava and Roberts 2008, p. 2086.
312 Chava and Roberts 2008, p. 2086.
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2.9.2 MANAGEMENT INCENTIVES

Private equity firms typically use a structure which provides management with strong incentives to
enhance the value of the target company as much as possible.*** These incentives are typically
present in the form of equity participation, performance related bonus structures and regular
monitoring of management action. Given the strong incentive of management to enhance the value
of the target company as much as possible, the management of private equity invested companies is
likely to have a higher incentive to pursue value enhancing pension strategies. Empirical research
discussed in paragraph 2.4.2 —2.4.3 shows that employment and wages tend to decrease after
private equity investment, which adds to the expectation that management will also look at other
ways (such as pension arrangements) to enhance the value of a company. The focus of private equity
firms on creating adequate employee incentives provides private equity firms with an additional
incentive to reduce pension funding in order to reduce agency costs, as the personnel incentive
theory suggests.

2.9.3 NEW MANAGEMENT AND NEW STRATEGY

Subsequent to an acquisition, private equity firms often replace (part of) the current management,

and bring in new managers and experts.**

In addition to this, transactions are often followed by a
strategic reorientation which often leads to changes in policy.*" As a result of this, (new)

management may be under less pressure to honour previous commitments with regard to pension
policy.**®

strategies one, two and three. The circumstance that new management may have fewer
317

This may make it easier and thus relatively more attractive for management to pursue

psychological bonds with employees, can also contribute to this.

294 FOCUS ON EXIT

Given the finite life span of most private equity funds, private equity firms acquire companies with
the expectation to exit the investment within a relatively short period of time. Kaplan shows that
51% of all private equity investments is exited within 6 years, while 76% of all transactions is exited
within a period of 10 years. The relatively short investment horizon of private equity firms is likely
have an effect on the attractiveness of value enhancing pension strategies, for strategies two, four
and five are more attractive in the period leading up to a transaction. Empirical research performed
by Bergstesser et al. (2006) on the estimated earnings of pension assets suggests that management
manipulates this figure more often in the period leading up to a transaction.’® Because private
equity firms almost permanently work towards an exit of their investment, they may be more
inclined to use strategies that are more attractive in the period leading up to a transaction.

2.9.5 EXPERIENCE WITH OPERATIONAL IMPROVEMENTS

As discussed in paragraph 2.3, private equity firms bring with them experience and knowledge on
operational improvements. If this experience includes making use of value enhancing pension
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Tag 2010, p. 5; Kaplan and Stromberg 2009, p. 131; Amess and Wright 2010, p. 420.
Moon 2006, p. 80; Wood et al. 2009, p. 362.

315 Bryining et al. 2005, p. 3.

*1® Amess and Wright 2007, p. 183; Shleifer and Summers 1988, p. 41.

Thornton 2007, p. 14.

Bergstresser et al. 2006, p. 36.
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strategies, as anecdotal evidence presented by the GMB and CARP suggests, this would make it
easier and thus relatively more attractive for management to make use of such strategies.

2.9.6 PUBLIC ATTENTION

As discussed throughout this chapter, there is a considerable amount of public awareness with
regard to the possible negative effects of private equity investment. As a result of this public
attention, some regulators (for example the British pension regulator) have introduced special
clearance mechanisms to ensure that transactions do not lead to a decrease in pension funding.**
The amount of public attention and higher scrutiny of pension regulators may make it more difficult
for private equity firms to pursue value enhancing pension strategies compared to companies who
receive less attention. On the other hand, the authorities in the U.S. and The Netherlands have not
introduced a special clearance mechanism for transactions; and the Pension Regulator does not exert
supervision over accounting issues (which concern strategies four and five).

2.9.7 RESEARCH HYPOTHESIS ON EFFECT OF PRIVATE EQUITY INVESTMENT

The analysis displayed above provides five arguments that support the expectation that private
equity invested companies make relatively more use of value enhancing pension strategies. These
arguments presented cover all five value enhancing pension strategies discussed. On the other hand,
the analysis provides one argument that would suggest that private equity invested companies make
relatively less use of value enhancing pension strategies, due to public attention and regulatory
scrutiny. The analysis however also indicates that most of this contra-argument may apply only apply
to part of the sample (the United Kingdom), and only to part of the strategies discussed (namely
strategy one, two and three). Based on this information, the research hypothesis is used that private
equity invested firms make relatively more use of the five identified value enhancing pension
strategies compared to other companies.

2.9.8 RESEARCH HYPOTHESIS ON EFFECTS OF COUNTRY-SPECIFIC INSTITUTIONS AND REGULATION

The analysis of the different pension systems involved in this study displays significant differences in
institutional set-up and regulation across the United States, United Kingdom and The Netherlands.
These differences are likely to have an effect on the applicability of the value enhancing pension
strategies, as has been discussed extensively in the paragraphs concerned. Based on the analysis
presented in paragraphs 2.6-2.8, the research hypothesis is used that institutional and regulatory
differences have the following effect on the use of the five value enhancing pension strategies during
the research period (table 6).

*® The Pensions Regulator 2007, p. 1.
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Strategy description

=\ /
/N

u.s. NL

Strategy 1 Retrench pension arrangements + + =

Strategy 2 Decrease pension funding ++ + =

Strategy 3 Increase pension asset risk ++ + =

Strategy 4 Increase estimated return on pension assets + = =
Increase discount rate used for accounting

Strategy 5 +++ ++ +

purposes

Table 6: hypotheses on the effect of country-specific institutions and regulation on the use of the five value enhancing pension strategies
identified. = indicates no expected use of the strategy, + indicates expected use of the strategy, ++ indicates a higher expected use of the
strategy compared to +, +++ indicates a higher expected use of the strategy compared to + and ++.

2.10 CHAPTER SUMMARY

This chapter provides information on the methods used by private equity firms to increase value,
empirical research into the real economic effects of private equity investment and the determinants
of pension funding policy and the institutional and regulatory set-up of the pension systems involved
in this study. This information is used to form a research hypothesis that will be tested in the
statistical analysis performed in later chapters.

Literature identifies four main strategies through which private equity firms try to increase the value
of corporations: (I) by increasing leverage; (ii) by implementing governance changes which enhance
monitoring and incentivise management; (iii) through implementing strategic and operational
improvements and (iv) by performing multiple arbitration. Previous empirical research learns that
private equity investment tends to have a negative effect on employment and wages; especially in
the first years following the acquisition. Anecdotal evidence suggests that private equity investment
has a negative effect on pension arrangements, however to the best of my knowledge so far no
empirical research has been conducted into this issue.

From a corporate finance point of view, four main theories have been developed with regard to value
creation through pension funding and pension asset allocation. These four strategies focus on: (i) the
use of the pension fund as a tax-shelter for investments in highly taxed assets, (ii) the use of the
pension fund as a way to maximise the value of pension insurance, (iii) the use of the pension fund as
a financial buffer and (iv) the use of the pension fund as a way to align the interests of employees
and bond holders.

The pension systems of the United States, United Kingdom and The Netherlands provide private
equity firms with the opportunity to enhance equity value by implementing changes to the pension
system. Based on corporate finance related theories and an analysis of the institutional set-up and
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regulation, five value enhancing pension strategies have been identified that private equity firms can
use to enhance the value of the corporation. These five strategies focus on: (i) retrenching of the
current pension arrangements; (ii) decreasing pension funding; (iii) increasing pension asset risk; (iv)
increasing the estimated return on pension assets and (v) increasing the discount rate used for
accounting purposes.

Although these five strategies are available to the management of any company, there are
arguments to expect that private equity firms will make relatively more use of these strategies. These
arguments are: (i) high leverage increases the attractiveness of some of these strategies; (ii) strong
financial incentives and monitoring provide management with incentives to pursue value enhancing
pension strategies; (iii) it may be easier for new management to refrain from honouring previous
commitments; (iv) some strategies are more attractive in the years leading up to a transaction; and
(v) private equity firms have considerable experience with operational improvements/changes.
Public and regulatory attention for private equity investment may make it relatively harder for
private equity firms to pursue value enhancing pension strategies. Based on the arguments
discussed, the research hypothesis is used that private equity invested companies make relatively
more use of the five value enhancing pension strategies identified compared to other companies.
Due to differences in the institutional set-up and regulation, the use by private equity firms of these
value enhancing pension strategies is expected to differ across the three countries involved in this
study. Table six (see the previous page) displays the research hypotheses on the effect of country-
specific institutions and regulation on the use of value enhancing pension strategies by private equity
firms.
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3 METHODOLOGY AND DATASET

To investigate the influence of private equity investment on corporate pension arrangements, this
research will use statistical analytics. More specifically, the statistical technique of regression analysis
is applied in order to test the validity of the research hypotheses formed in chapter 2. The statistical
results of this analysis are to provide an answer to the research question. This chapter provides
insight into the statistical methods used to perform this analysis, and discusses the data set and
variables used in this research.

3.1 METHODOLOGY

In order to test the validity of the research hypotheses discussed in chapter 2, this study performs
regression analysis. The reason for the use of this technique is that regression analysis enables the
testing of several individual coefficients in a single analysis. The regression-analysis is performed on
the basis of the 'ordinary least squares' principle, in which the coefficients of the independent
variables are adjusted in such a way that they explain as much variance of the dependent variable as
possible.*”® The regression analysis is performed using the statistical software program Eviews 7.0.

In order to assess the empirical validity of the research hypotheses, five separate regression
equations will be used. Each regression equation focusses on the applicability of a single value
enhancing pension strategy. In the most ideal situation, each regression would compare the situation
of a specific company during private equity investment to the situation of that specific company
before and after private equity investment, in order to investigate differences caused by private
equity investment. Due to data-limitations, such an analysis on the level of the individual company is
not possible. Therefore, this study performs an analysis in which it compares the aggregated
statistics of private equity invested companies to the aggregated data of a control group for the
period before, during and after private equity investment.

In order to assess the influence of private equity investment, the regression analysis compares the
statistics of private equity invested firms to those of a control group using a private-equity dummy-
variable. If a t-test shows that the coefficient of this dummy differs significantly from 0, there is an
empirical indication that private equity invested companies use of the strategy differs from the
behavior of the control group. This is done for three separate time-stages: the period leading up to
private equity investment (stage |), the period in which private equity investment has taken place
(stage l) and the period after private equity investment has been finalized (stage Ill). The regression
equations are performed using GLS-cross section weights, which means that the regression is

! This is appropriate given the panel structure

of the dataset. In addition to this, the White Period algorithm is applied to calculate covariance,
322

estimated assuming cross-section heteroscedasticity.

which means that the regression results are robust to heteroscedasticity and serial correlation.

3.11 COUNTRY REGRESSIONS

Due to data-limitations, it is not possible to cover all three periods (before, during and after private
equity investment) and all three countries (using country-specific dummy variables) in a single
regression. Therefore, each period is covered by a separate regression which contains both a

320 Brooks 2008, p. 30.

Eviews User Guide 11 2009, p. 649.
Eviews User Guide Il 2009, p. 611.
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constant and country-specific private-equity dummy variables. These regressions are referred to as
the ‘country regressions’, for it enables us to investigate country-specific effects within a single
regression. By comparing the value for the private equity dummy across these three different
regressions, we can control for any selection effects and assess the influence of private equity
investment across the three different periods. The regression results are corrected for the influence
of other important factors through the inclusion of independent control variables in the regression
equation. The set-up of these regressions is discussed in more detail in paragraph 3.3.

3.1.2 PERIOD REGRESSIONS

A limitation of the country regressions approach is that it is not possible to test the significance of
differences in private equity coefficients between different periods. Because it is interesting to assess
the significance of such changes, in addition to the country regressions so called ‘period regressions’
are used. The period regressions include dummy-variables for each different period in a single
regression, which makes it possible to assess the significance of private equity coefficient differences
using a ‘Wald-test’. A Wald-test uses a chi-square distribution and can be used to compute the
likelihood that two regression coefficients are in fact equal. A downside of this approach is that due
to data-limitations it is not possible to include country-variables in the period regressions. Country-
effects can therefore not be assessed in a single period regression, but through using separate period
regressions for each country-sample. Because this limits the ability to test the validity of the research
hypotheses on regulatory and institutional differences, the period regressions will only be used in
addition to the country regressions. The regression equations used to perform the period regressions
are displayed in annex .

3.13 INDUSTRY-SPECIFIC EFFECTS

Bergstresser et al. (2006), Francis and Reiter (1987) and Leah (1981) include industry-specific effects
in the regression analysis to control for the influence of industry caused differences.*”* Due to data
limitations, it is not possible to include fixed industry-specific effects in the country regressions. One
can however also control for industry-specific effects by using an industry-specific sample, which only
contains companies that operate in a similar industry. In addition to country regressions which use
the total sample, all country regressions are also performed using a sample of companies for which
the General Industry Classification has the value ‘01’ (industrial classification).*** About 87% of the
private equity invested sample and 82% of the control group sample satisfy this condition, which
allows for a sample of considerable size. In this way, the regression results are robust to industry
specific effects without having to include fixed industry-specific effects. Due to data limitations, it is
not possible to conduct period regressions for industry-specific samples within the Dutch and U.K.
sample. Likewise, it is not possible to include fixed-year effects in the country regressions. Fixed-year
effects will therefore not be applied in the regression equations.

3.2 DATASET

Generally speaking, publicly owned companies face harsh obligations which force the company to
disclose financial results. Privately owned companies on the other hand face little (regulatory)
pressure to disclose financial data to the outside world. Because of this, data on the financial

323 Bergstresser et al. 2006, p. 166; Leah 1981, p. 515, p. 44.

34 The sample for other GIC-classifications proved to be insufficiently small to allow a separate regression analysis on these samples.
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performance of private equity invested companies is scarce while information on the pension
arrangements of such companies may be even harder to find. Research by the authors has learned
that the renowned private equity data base CMBOR contains no information on pension
arrangements.

Using the Thomson One Banker Private Equity Database, 35.490 private equity deals performed in
the United States, United Kingdom and The Netherlands over the period 1993 - 2012 were identified.
This subset includes both companies that have been acquired by private equity firms in full through a
leveraged buy-out and companies that have been acquired by private equity firms in part through a
so called private-investment-in-public-equity (PIPE) transaction or companies for which private
equity firms have supplied loans.

For 99% of these companies, no information on pension arrangements over the period 2003 -2012
proved to be available in the Worldscope Database. Companies for which no pension information
was available in the data base were eliminated. In this way, a subset of 221 private equity invested
companies was created. Using Thompson One Banker, information on the type of private equity
investment and the transaction period were added to the data base. Using the dates on which the
company was acquired and sold, the available data were filtered to form three different data bases
for the private equity invested subset.>”® The type | data base contains information on the private
equity invested company in the period before private equity investment. The type Il data base
contains information on the company during the period that the private equity investment took
place. The type Ill database contains information on the company after the finalization of private
equity investment.

Using the Comparable Company function provided by Thomson One Banker, a control group of
companies was selected. For each company present in the private equity invested subset up to five
closest matches were selected while taking into account the market sector, the amount of sales and
the country of residence of the target company. Companies for which no matching company proved
to be available were removed from the sample. To ensure a sufficient amount of pension data in the
control group, only publicly owned companies have been selected into the control group. In this way,
a control group of 1018 companies has been selected. Of the control group, 570 (55.9%) companies
actually provide pension data. This illustrates the low availability of pension data for private equity
invested companies: of this subset, only 1% provided pension data. Paragraph 3.5 contains
descriptive data on the subset of private equity invested companies and the control group selected.

3.21 WINSORISING PROCESS

The dataseries used in the regression analysis have been obtained through two databases: the
Worldscope database and the Datastream database. Annex Il contains an overview of all dataseries
used, while paragraph 3.3 contains a more detailed explanation of the dataseries used in each
regression. Most of the dataseries generated through Worldscope contain extremely significant
outliers or even obvious mistakes, with a lower reliability and higher standard deviation as a result. In
order to increase the reliability of the data, the dataseries obtained through Thomson One Banker

32 |f a private equity transaction makes up more than 3 months of a year, the data for the total year are labelled as data for the period
during private equity investment. If a private equity investment makes up less then 3 months of a year, the total year is labelled as data for
either the period before or after private equity investment. An investment has been assumed to continue until the appearance of a
different transaction in the Thomson One Banker Private Equity Database.
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have been winsorised. This means that data points included in the top 1% of the distribution have
been given the value of the lowest data point in this group, while data points included in the bottom
1% of the distribution have been given the value of the highest data point in this group. If two
dataseries are combined into a single statistic, e.g. pension service cost divided by total employees,
only the final single statistic is winsorised. Descriptive dataseries such as country of residence,
accounting standards followed and reporting currency have not been winsorised. For dataseries
obtained through Datastream, there is no indication of a low reliability of data reported. For these
dataseries, no winsorising process has been applied. In order to enhance comparability of data
between different countries, all data have been restated to U.S. dollar annually using the end-of-year

currency rate.>?

3.3 REGRESSION EQUATIONS

In order to conduct a statistical analysis of the research hypotheses it is imperative to use regression
equations that include the relevant items that play a role in the value enhancing pension strategies
discussed. The following paragraph discusses the data series used to construct the dependent and
independent variables for each country regression. In addition to this, Annex Il provides an oversight
of all data series used including their data identification tag.

331 STRATEGY ONE: RETRENCH PENSION ARRANGEMENTS

(i) BSC — (€1) % US + ¢(2) * UK + c(3) * NL + c(4) * US % PE + ¢(5) * UK * PE + c(6) * NL * PE + c(7) =

EMP

PDR + c(8) » 255

EMP

Regression 1: country regression on value enhancing pension strategy 1

Regression 1 displays the equation that is used to assess value enhancing pension strategy one. If
both the private equity research hypothesis as well as the institutional research hypothesis hold, we
would expect a negative value for c(4) and ¢(5), combined with an insignificant value for c(6), in

. . . PSC . .
regression 1. In the regression equation, Tup FEPresents the level of pension service cost per
employee, c(1) to c(3) entail a country-specific constant, c(4) to c(6) entail a country-specific private

. . . TSBE
equity dummy, PDR represents the pension discount rate and —p FEPresents the level of total

salary and other benefits per employee.

As discussed in paragraph 3.8.4, the retrenchment of pension arrangements can consists of both a
quantitative (level of benefits) as well as a qualitative (defined benefit or defined contribution)
downgrade. The Worldscope database contains no detailed information on the structure of the
pension package offered, therefore a more quantitative measure of the level of pension benefits
offered has to be used. This study therefore uses the quantitative statistic of pension service cost per
employee as dependent variable. The pension service costs entail the costs made for pension claims
that employees have accrued over the current year, and are equal to the present value of the future
pension claims that employees have accrued. The pension service cost covers only the employee's
part of the pension cost, and therefore does not entail employee paid pension premiums. To control
for changes in the amount of employees, the pension service cost divided by the absolute amount of
employees is used as the dependent variable.

28 This is not done for data already stated in U.S. dollar, or for ratio’s which do not require recalculation to enable comparison.
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To test the research hypothesis on the influence of private equity investment, a constant and a
private equity dummy are included as independent variables. To test the research hypothesis on the
effect of country-specific institutions and regulation, the constant and private-equity dummies are
multiplied by country-specific variables. A limitation of the use of this dependent variable is that the
measure is affected by changes in the ratio of part-time employees to total employees. If however an
employee salary variable is included, the effect of more part time employees will be controlled for
through a lower average salary per employee.

Because pension service costs represent the current discounted value of pension claims accrued
during the year, changes in the pension discount rate can influence the level of pension service costs.
A higher pension discount rate would ceteris paribus decrease the level of pension service costs, a
negative sign is therefore expected. In addition to this, changes in the average age of employees can
influence the level of pension service costs, because they change the maturity and thus the current
value of pension benefits accrued. In research on the relation between human capital investments
and pension benefits, Johnson (1966) includes the age of the employee as a control variable.*”’
Unfortunately, Worldscope provides no statistic on the average age of employees. The age of the
company, which could act as a surrogate for this statistic, could neither be included in the
regressions due to data limitations. The regressions therefore not include a variable which controls
for this influence.

In research on the relation between human capital investments and pension benefits, Leah includes a
variable which captures the influence of current salary on the pension benefits of the employee.**®

In order to control for the influence of this factor, the regression analysis is performed with the
inclusion of an employee salary measure. For this the measure of total salaries and benefits expense
divided by the total amount of employees is used. Because the level of pension benefits depends on
the level of (average) salary, a positive sign is expected for this variable.

3.3.2 STRATEGY TWO: REDUCE PENSION FUNDING

(ii) %=c(1)*US+c(2)*UK+c(3)*NL+c(4)*US*PE+C(5)*UK*PE+C(6)*NL*PE+
PSC

EMP

¢(7) * aae * EquityPerf + c(8) * aab * BondPerf + c(9) * PDR + ¢(10) * +c(11) =

EBIT

TD
74‘ C(12) *E

Regression 2: country regression on value enhancing pension strategy 2

Regression 2 displays the equation that is used to assess value enhancing pension strategy two. If
both the private equity research hypothesis as well as the institutional research hypothesis hold, we
would expect a negative value for c(4) and a lower negative value for ¢(5), combined with a non-
significant c(6), in regression 2. In the regression equation, % represents the total pension

obligation divided by the fair value of pension funding assets, c(1) to c(3) entail a country-specific
constant, c(4) to c(6) entail a country-specific private equity dummy, AAE represents the percentage
of pension assets allocated to equity, AAB represents the percentage of pension assets allocated to
bonds, EquityPerf represents the performance of the MSCl index, BondPerf represents the
performance of the Barclays Global Aggregate Bond Index, PDR represents the pension discount rate,
PSC EBIT

—— represents the level of pension service cost per employee, o

E represents the earnings before

327 Johnson 1996, p. 22.
328 | eah 1981, p. 515.
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interest and taxes divided by the value of total assets for the sponsor company and % represents the

value of total debt divided by the value of total assets for the sponsor company.

The dependent variable investigated should represent the pension funding status of the corporate
pension fund. The funding status of the pension fund can be a good indicator of the pension funding
policy of the company. Francis and Reiter (1987), Friedman (1982) and Bodie et al. (1987) use this

proxy to investigate corporate funding policy.>?

The funding status of the corporate pension fund is
calculated by dividing the projected benefit obligation by the fair value of pension assets, which is in
330

To test

the research hypothesis on the influence of private equity investment, a constant and a private

line with the dependent variables used by Friedman (1982) and Francis and Reiter (1987).

equity dummy are used as independent variables. To test the research hypothesis on the effect of
country-specific institutions and regulation, the constant and private-equity dummies are multiplied
by country-specific variables.

Changes in the pension discount rate can exert influence on the funding ratio of the pension fund,
therefore Francis and Reiter (1987) and Bodie et al. (1987) correct for this in their calculation of the

funding ratio.>*

Due to data limitations it is not possible to correct for this in this way, instead the
pension discount rate is added to the regression to control for this factor. Because a higher pension
discount rate decreases the total pension obligation, a positive relationship is expected between the
discount rate and funding status. Changes in the average age of employees can influence the funding
status of the pension fund. Friedman (1982) and Bodie et al. (1987) use the percentage of retired
employees as proxy for employee age, while Francis and Reiter (1987) use the ratio of vested versus
total pension benefits to control for such influence.*®* Due to data limitations, both data series are
not available for the selected sample. As discussed in paragraph 3.3.1, the regressions therefore do

not contain a variable which controls for this influence.

Although the investment performance of pension fund assets has influence on the funding status,
none of the previously discussed empirical researches includes this element as a control variable.
Because investment performance does however have an influence on the funding status, asset
allocation and asset performance are added to the regression. These variables are adjusted for the
actual percentage of assets that has been allocated to this asset class. Because no information is
available on the international diversification of pension assets, global performance measures are
used. Equity performance is measured by using the international MSCI Equity Index, while bond
performance is measured by using the international Barclays Capital Aggregate Bond Index. Good
asset performance has a positive effect on the value of pension assets, therefore a positive
relationship is expected between asset performance and pension funding status. Due to the limited
availability of real estate pension allocation percentages, no measure for real estate performance is
included in the regression. Changes in the level of pension benefits offered to employees can have
impact on the funding status as well. Francis and Reiter (1987) include the level of pension benefits
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offered in their research, and reported a significant influence for this factor.” To control for this

influence, the pension service cost per employee are included as a control variable in the regression.

329 Bodie et al. 1987, p. 24; Francis and Reiter 1987, p. 52; Friedman 1982, p. 62.

Francis and Reiter 1987, p. 52; Friedman 1982, p. 62.

Francis and Reiter 1987, p. 44; Bodie et al. 1987, p. 27.

Friedman 1982, p. 14; Bodie et al. 1987, p. 26; Francis and Reiter 1987, p. 44.
Francis and Reiter 1987, p. 55.
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Based on the personnel incentives theory, a negative relationship is expected between the level of
pension service cost and funding status.

Friedman (1982), Bodie et al. (1987) and Francis and Reiter (1987) include a measure for firm
profitability into their regression equations in order to test the financial slack hypothesis.334 The
results for the impact of this element are mixed, and the authors suspect that this measure captures
several firm effects, for example firm-specific effects, industry-specific effects and long term
profitability.>*® In this way, the possibility is large that this variable also captures part of the effect of
private equity investment. In this way, the inclusion of this element can exert incorrect influence on
the estimation of private equity investment. In order to check for the influence of this factor, the
regression analysis will be performed both with and without the inclusion of a profitability measure.
For this the measure of earnings before interest and tax divided by total assets are used, which is
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comparable to the proxy used by Francis and Reiter.”” Based on the financial slack theory, a positive

relationship is expected between profitability and pension funding status.

Friedman (1982) and Francis and Reiter (1987) include a measure for firm leverage into their
regression equations, while Bodie et al. (1987) do not include such a measure in their research.*’
Many of the research hypotheses on the influence of private equity firms, as discussed in paragraph
2.9, depend on an increase in the level of firm leverage. Indeed, during private equity investment
leverage is relatively high when compared to the control group: during private equity investment the
average value of total debt divided by total assets is 0,208 for the control compared to 0,330 during
private equity investment. In this way, the inclusion of this element can exert incorrect influence on
the estimation of the effect of private equity investment. In order to check the influence of this
factor, the regression analysis will be performed both with and without the inclusion of a leverage
measure. For this the measure of total debt to total assets is used. Based on the pension put theory,
a negative relationship is expected between leverage and pension funding.

3.3.3 STRATEGY THREE: INCREASE PENSION ASSET RISK

(iii) % AAEP =c(1) *US +c(2) * UK + c(3) * NL + c(4) « US * P.E.+c(5) * U.K.* P.E.+c(6) = NL *
P.E.+c(7) * LTInterest + ¢(8) * aae * EquityPerf(t — 1) + c(9) *
aae * EquityPerf + ¢(10) * aab * BondPerf (t — 1) + c(11) * aab * BondPerf + c(12) *

aap * RealestatePerf(—1) + c¢(13) * aap * RealestatePerf +c(14)*% + ¢(15) * %

Regression 3: country regression on value enhancing pension strategy 3

Regression 3 displays the equation that is used to assess value enhancing pension strategy three. If
both the private equity research hypothesis as well as the institutional research hypothesis hold, we
would expect a positive value for c(4) and a lower positive value for ¢(5), combined with a non-
significant ¢(6), in regression 3. In the regression equation, AAEP represents the percentage of
pension fund assets allocated to equity and real estate, c(1) to c(3) entail a country-specific constant,
c(4) to c(6) entail a country-specific private equity dummy, LTInterest represents the 15 year yield on
AA rated corporate bonds, AAE represents the percentage of pension assets allocated to equity , AAB
represents the percentage of pension assets allocated to bonds, AAP represents the percentage of

3% Friedman 1982, p. 22; Bodie et al. 1987, p. 13; Francis and Reiter 1987, p. 44.

Francis and Reiter 1987, p. 39; Bodie et al. 1987, p. 41.
Francis and Reiter 1987, p. 47.
Friedman 1982, p. 22; Bodie et al. 1987, p. 13; Francis and Reiter 1987, p. 44.
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pension assets allocated to real estate, EquityPerf represents the performance of the MSCl index,
BondPerf represents the performance of the Barclays Global Aggregate Bond Index, RealestatePerf
PBO

represents the performance of the MSCI Global Real Estate Index, — s FEpresents the total pension

obligation divided by the fair value of pension funding assets and % represents the value of total

debt devided by the value of total assets for the sponsor company.

The dependent variable investigated should represent the risk of pension assets. Unfortunately, the
Worldscope data base contains no information on the (systematic) risk of pension assets. Instead of
this measure, the equity allocation of pension funds can be a good indicator of the risk of pension
assets. Benartzi and Amir (1999) and Friedman (1982) use this proxy in his research, while Bodie et

338 Real estate investment

al. (1987) use the allocation of pension assets to bonds in their analysis.
however also represents an important pension fund investment category, and is a relatively risky
investment category when compared to bonds. Therefore, the combined allocation to equity and
real estate is used as a dependent variable in the regression. To test the research hypothesis on the
influence of private equity investment, a constant and a private equity dummy are used as
independent variables. To test the research hypothesis on the effect of country-specific institutions

and regulation, the constant and private-equity dummies are multiplied by country-specific variables.

The percentage of funds allocated to equity and real estate can be influenced by other factors.
Literature suggests that pension funds should change their asset allocation as the average age of
participants changes. The life cycle theory suggests that as the average age of participants increases,

pension funds have to decrease the amount of systematic risk that funds take on.**°

In this way, a
higher average age is likely to have a negative influence on the percentage of funds allocated to
equity and real estate. Benartzi and Amir (1999), Friedman (1982) and Bodie et al. (1987) include a

340

control variable in their regressions to control for this effect.”™ As discussed in the previous

paragraphs, it is not possible to include a variable in the regressions which corrects for this effect.

Both Friedman (1982) and Bodie et al. (1987) include a tax-variable in order to test the tax

*1 Due to data limitations, such a variable cannot be included in this research. The

advantages theory.
effects of omitting this variable seem small, for both Friedman (1982) and Bodie et al. (1987) report
insignificant values for this variable.** Research performed by Benartzi and Amir (1999) and Bodie et

3 Given

al. (1987) finds that the size of the pension fund has influence on pension asset allocation.
the selection process for the control group, in which companies are matched based on sales, a
correction for the size of the corporate sponsor has already been performed. Therefore, a specific

control variable targeting pension fund size will not be added to the regression.

In their research, Benartzi and Amir (1999), Friedman (1982) and Bodie et al. (1987) include a
funding status variable in order to test the financial slack hypothesis.>** Bodie et al. (1987) report that
this variable has significant influence, while Friedman (1982) and Benartzi and Amir (1987) find no
significant influence of this factor. Given these results, the pension funding status (as described

338 Benartzi and Amir 1999, p. 327; Friedman 1982, p. 24; Bodie et al. 1987, p. 37.

Bikker et al. 2011, p. 4.

Benartzi and Amir 1999, p. 335; Bodie et al. 1987, p. 36; Friedman 1982, p. 24.
*! Friedman 1982, p. 24; Bodie et al. 1987, p. 36.

*2 Friedman 1982, p. 25; Bodie et al. 1987, p. 36.

Bodie et al. 1987, p. 36; Benartzi and Amir 1999, p. 337.

Benartzi and Amir 1999, p. 337; Bodie et al. 1987, p. 36; Friedman 1982, p. 24.
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under 3.3.2) is included as a control variable in the regression.>* Based on the pension put theory, a
negative relationship is expected between pension funding and equity and real estate allocation.
Friedman (1982) includes a measure for firm leverage into his regression equations, while Bodie et al.

h.3*¢ As discussed under 3.3.2, the inclusion of

(1987) do not include such a measure in their researc
this element can exert incorrect influence on the estimation of the private equity coefficient. In order
to check on the influence of this factor, the regression analysis will be performed both with and
without the inclusion of a leverage measure. For this the measure of total debt to total assets is used.
Based on the pension put theory, a positive relationship is expected between leverage and equity

and real estate allocation.

Changes in the level of long term interest can possibly influence the investment policy of pension
funds, for it affects the expected return that pension funds make on bond investment and has the
potential to influence the expected return on equity and real estate investments through macro-
economic effects. In order to control for the effect of interest level changes, the regression is
performed with the inclusion of a long term interest variable. Because increases in the interest rate
are often associated with a good economic climate and higher equity and real estate performance, a
positive relationship is expected between the interest rate and equity and real estate allocation.

If pension funds don’t rebalance their portfolios regularly, prior asset class performance can have an

d.>* Given this effect, inclusion of this effect into the

impact on the amount of funds allocate
regression seems to be called for, although Benartzi and Amir (1999), Friedman (1982) and Bodie et
al. (1987) do not include a comparable control variable. Equity performance, bond performance and
real estate performance, adjusted for actual asset allocation, of the current and the prior year are
added to the regression equation as control variables. Good performance of equity and real estate
asset classes is expected to have a positive effect on equity and real estate allocation, while good

performance of bonds is expected to have a negative effect on equity and real estate allocation.

334 STRATEGY FOUR: INCREASE ESTIMATED RETURN ON PENSION ASSETS

(iv)  ERPA=c(1)*US+c(2) UK +c(3) * NL + c(4) * US * P.E.+c(5) * U.K.* P.E.+c(6) * NL *
P.E.+c(7) * aae + c(8) * aab + c¢(9) * aae * EquityPerf(t — 1) + c(10) * aae *
EquityPerf + c(11) * aab * BondPerf(t — 1) + c(12) * aab * BondPerf + c¢(13) *
LTInterest + c(14) * GDPGrowth + c¢(15) * IFRS

Regression 4: country regression on value enhancing pension strategy 4

Regression 4 displays the equation that is used to assess value enhancing pension strategy four. If
both the private equity research hypothesis as well as the institutional research hypothesis hold, we
would expect a positive value for ¢(4) and a non-significant value for c(5) and c(6) in regression 4. In
the regression equation, ERPA represents the estimated return on pension assets, c(1) to c(3) entail a
country-specific constant, c(4) to c(6) entail a country-specific private equity dummy, AAE represents
the percentage of pension assets allocated to equity , AAB represents the percentage of pension
assets allocated to bonds, EquityPerf represents the performance of the MSCI index, BondPerf
represents the performance of the Barclays Global Aggregate Bond Index, LTInterest represents the
15 year yield on AA rated corporate bonds, GDPGrowth represents the percentage of growth of the
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Benartzi and Amir 1999, p. 327; Friedman 1982, p. 24; Bodie et al. 1987, p. 36.
Friedman 1982, p. 27.
7 Bikker et al. 2010, p. 67.
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Gross Domestic Product of the sponsor company’s country of residence and IFRS represents a
dummy-variable which captures the applicability of the International Financial Reporting Standards.

The dependent variable investigated should represent the estimated return on pension assets as
chosen by the management of a company. Fortunately, Worldscope contains a data item which
represents this figure. To test the research hypothesis on the influence of private equity investment,
a constant and a private equity dummy are used as independent variables. To test the research
hypothesis on the effect of country-specific institutions and regulation, the constant and private-
equity dummies are multiplied by country-specific variables.

The estimated return on pension assets can be influenced by several other factors. Research by
Benartzi and Amir (1999) shows that the allocation of funds to different asset classes, more
specifically the allocation of pension assets to equity, has impact on the estimated return.>*®
Therefore the percentage of assets allocated to bonds and equity are included as control variables.
Because equity has a relatively high expected return and bonds have a relatively low expected
return, a positive relationship between equity allocation and estimated return is expected while a
negative relationship is expected between bond allocation and estimated return. Furthermore, the
(past) performance of asset classes is likely to have an impact on estimated return, as suggested by
Bergstresser et al (2006).>* The regression therefore includes equity and bond performance,
adjusted for actual asset allocation, of the current and past year. Due to the limited availability of
real estate pension allocation percentages, no measure for real estate performance is included in
the regression. Because expected return is likely to be based on some measure of past asset
performance, a positive relationship is expected between equity and bond performance and
estimated return.

Although Benartzi and Amir (1999) and Bergstresser et al. (2006) do not correct explicitly for
economic factors, it seems likely that changes in economic climate can influence the expectation of
future pension returns. In order to correct for the effect of changes in the economic climate, the
interest rate (as measured by the 15 year yield on AA-rated corporate bonds) and GDP-growth (of
the company's country of residence) are added as control variables. A good economic climate is
expected to have a positive influence on the expected return, therefore a positive relationship is
expected between the interest rate and estimated return. By the same reasoning, a positive
relationship is expected between GDP-growth and estimated return.

As discussed in paragraphs 2.7 and 2.8, the applicability of IFRS can have an important impact on the
attractiveness of strategy four. In order to correct for the influence of IFRS, an IFRS-dummy is
included in the regression. The value of this dummy is 1 if the company concerned reports according
to IFRS standards, and is equal to 0 in all other cases. Based on the theoretical framework, no clear
expectation can be given on the relationship between IFRS and estimated return.
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3.3.5 STRATEGY FIVE: INCREASE DISCOUNT RATE USED FOR ACCOUNTING PURPOSES

(v) PDR=c(1)*US +c(2) *UK +c(3) * NL +c(4) * US * P.E.+c(5) * U.K.x P.E. +c(6) = NL *

P.E.+c(7) * LTInterest + c(8)  IFRS + c(9) = % +¢(10) = %

Regression 5: country regression on value enhancing pension strategy 5

Regression 5 displays the equation that is used to assess value enhancing pension strategy five. If
both the private equity research hypothesis as well as the institutional research hypothesis hold, we
would expect a positive value for c(4), a lower positive value for c(5) and an even lower positive value
for c(6) in regression 5. In the regression equation, PDR represents the pension discount rate, c(1) to
c(3) entail a country-specific constant, c(4) to c(6) entail a country-specific private equity dummy,
LTInterest represents the 15 year yield on AA rated corporate bonds, % represents the earnings
before interest and taxes of the sponsor company divided by the value of total assets of the sponsor

company and % represents the value of total debt devided by the value of total assets of the sponsor

company.

The dependent variable investigated should represent the discount rate used to calculate the size of
pension liabilities reported in the annual report. Worldscope contains a data item which represents
this figure. To test the research hypothesis on the influence of private equity investment, a constant
and a private equity dummy are used as independent variables. To test the research hypothesis on
the effect of country-specific institutions and regulation, the constant and private-equity dummies
are multiplied by country-specific variables.

Accounting regulation in all countries involved in this study prescribe that the discount rate used
must be based on some measure of the long term interest rate on high rated corporate bonds.
Therefore the 15-year yield on AA rate corporate bonds is added as a control variable.

Obinata (2000) and Bodie et al. (1987) include a profitability variable in order to test the financial
slack hypothesis.* Both studies find a significant negative relationship between the discount rate
and profitability, which suggests that profitable firms use a lower discount rate in order to be able to
create financial buffers in the pension fund.**" In order to control for the incentives provided by the
financial slack hypothesis, the measure of earnings before interest and tax divided by total assets are
included in the regression. Based on the empirical results obtained by Obinata (2000) and Bodie et al.
(1987) and the financial slack hypothesis, a negative relationship is expected between the pension
discount rate and profitability.

Obinata (2000) and Feldstein and Morck (2002) include a measure for firm leverage into their
regression equations, while Bodie et al. (1987) do not include such a measure in their research.>*
Obinata (2000) expects to find a positive relationship between leverage and the pension discount

*>3 Feldstein and Morck report a positive but
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rate, but finds no proof of such a relationship.
insignificant relationship between both variables.™ Many of the research hypotheses on the

influence of private equity investment, as discussed in paragraph 2.9, depend on an increase in the
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level of firm leverage. In this way, the inclusion of this element can exert incorrect influence on the
estimation of the private equity coefficient. In order to check on the influence of this factor, the
regression analysis is performed both with and without the inclusion of a leverage measure. To
approximate leverage, the ratio of total debt to total assets is used. Based on the empirical results of
Feldstein and Morck (1982), a positive sign is expected between leverage and the pension discount
rate.

As discussed in paragraphs 2.7 and 2.8, the applicability of IFRS can possibly have an impact on the
attractiveness of strategy five. In order to correct for the influence of IFRS, an IFRS-dummy is
included in the regression. The value of this dummy is 1 if the company concerned reports according
to IFRS standard, and is equal to 0 in all other cases. Based on the theoretical framework, no clear
expectation can be given on the relationship between IFRS and pension discount rate.

3.3.6 OVERVIEW OF EMPIRICAL HYPOTHESES

Based on the research hypothesis formed in chapter 2, one can form an empirical hypothesis with
regard to the size and the sign of the coefficients estimated in the different regressions. The previous
paragraphs have described the empirical results one would expect to find, based on the research
hypotheses formed in chapter 2. Table 7 presents an overview of the empirical hypotheses with
regard to the effect of private equity investment. The signs included in this table indicate the sign of
the effect of private equity investment (the period during investment) when compared to the period
before private equity investment.

Expected Effect of private

Regression equity investment
Strategy 1 '
Strategy 2 I
Strategy 3 ] +
Strategy 4 v '
Strategy 5 v '

Table 7: overview of empirical hypothesis with regard to the effect of private equity
investment when compared to the period before private equity investment

Table 8 presents an overview of hypotheses on the effect of country-specific institutions and
regulation on the use of the value enhancing pension strategies by private equity firms. The signs
included in this table indicate the sign of the effect of private equity investment when compared to
the period before investment, and also indicate the size of the effect compared to the expected
effect for other country samples.
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— =R i m—
Regression E= P

U.s. U.K. NL
Strategy 1 | - =) =
Strategy 2 ] -- =) =
Strategy 3 1} ++ + =
Strategy 4 v + = =
Strategy 5 \' +++ ++ +

Table 8: overview of institutional empirical hypothesis with regard
to the effect of private equity investment across different countries

34 ROBUSTNESS CHECKS

The selected proxy variables discussed in the previous paragraph, have the potential to exert
considerable influence on the statistical outcome of this research. In order to investigate whether the
choice for a certain proxy variable has impact on the statistical results found, a robustness checks can
be performed. However, a robustness check is only valuable if the alternative proxy makes sense
according to the theoretical framework discussed in chapter 2. In this study, two robustness
regressions are performed in which different proxy variables are used as dependent variables. With
regard to regressions I, the amount of unfunded pension liabilities divided by total assets is used as
robustness check to the original proxy (the projected pension benefit divided by the fair value of
pension assets). For regression lll, the percentage of pension assets invested allocated to bonds and
other assets is used as a robustness check to the original proxy (percentage of pension assets
allocated to equity and real estate). Table 9 contains an oversight of the robustness checks
performed, while Annex | contains an oversight of the regression equations used to perform these
robustness checks.

Original Robustness
Proxy Check Proxy
Strategy 1 PSC/EMP n.a.

Strategy 2 PBO/FVPA UPL/TA

Strategy 3 AAEP AABO
Strategy 4 ERPA n.a.
Strategy 5 PDR n.a.

Table 9: overview of robustness checks performed
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3.5 DESCRIPTIVE STATISTICS

This paragraph provides descriptive statistics on the dataseries chosen to represent the dependent
variables in the regressions. Although these data cannot serve as statistical proof with regard to the
research hypotheses for several reasons, this information provides some information on the
characteristics of the companies involved in this study and their pension arrangements. The
dataseries discussed in this paragraph have all been winsorised by applying the process discussed in
paragraph 3.2.1. In the tables, results indicated with *** are significant at the 1% level, results
indicated with ** are significant at the 5% level and results indicated with * are significant at the 10%
level.

351 SAMPLE

The total sample consists of 1239 companies. The private equity invested companies group forms
less than one fifth of the group, while the rest is made up by control group companies. This implies
that for each private equity invested company in the sample, on average of 4.6 control companies
are available. The bulk of the sample is located in the U.S., while Dutch companies only comprise
around 7% of the sample. The low amount of Dutch private equity invested companies is caused by
the relatively low amount of private equity deals that have taken place compared to the U.S. and
U.K.: the Dutch private equity deals identified only make up 3.3% of the total amount of private
equity deals identified during this period. During the ten year period, on average 6.10 year is
categorized as the period in which private equity investment takes place. This seems to be in line
with the results of Kaplan and Stromberg (2009), who report that 51% of private equity investments
are exited within 6 years and 76% within ten years of investment.** The average duration of the
period before private equity investment is 2.15 years, while the period after the transaction has an
average duration of 1.75 years for the private equity invested sample.

Total P.E. Group  Control Group
us 868 156 712
P.E. before P.E. during P.E. after
UK 283 48 235 . . .
Transaction Transaction Transaction
NL 88 17 71
Average 2,15 6,10 1,75
Total 1239 221 1018 aration
Table 10: overview of sample characteristics Table 11: average duration of p.e. periods

3.5.2 PENSION SERVICE COST PER EMPLOYEE

The pension service cost per employee is calculated by dividing the total annual pension service costs
by the total amount of employees. For companies based in the Netherlands and the United Kingdom,
the end-of-year exchange rate is used to convert the pension service costs per employee into a figure
stated in US dollar. Table 12 depicts the mean and median pension service costs per employee for
the control group, and the three separate private equity samples. The upper cell displays the mean,
while the lower cell displays the median. Table 13 displays the results of a t-test on equality of the
mean for the private equity investment samples with the mean of the control group.

%3 Kaplan and Stromberg 2009, p. 129.
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Pension Service Cost / Control P.E. before  P.E. during P.E. after
Employee Group Transaction Transaction Transaction

1727,29 1578,35 1151,64 1166,10
Winsorised 1%
1231,60 794,87 531,98 606,90

Table 12: pension service cost per employee mean and median across the sample

For the control group, the average pension service cost per employee is approximately $1700. For
the private equity invested samples, the average pension service costs are significantly below that of
the control group average in all three samples. The descriptive statistics suggest that private equity
investment decreases the level of pension service cost per employee, for the average pension service
cost is $400 lower during investment compared to the period before investment. This pattern is in
line with the research hypothesis that private equity investment has a negative effect on the level of
pension service cost per employee.

B e i o Control P.E. before P.E. during P.E. after
ploy Group Transaction Transaction Transaction
Probability na 0,091* 0,000%**  0,000%**

Equality of mean to control group

Table 13: Equality of mean results pension service cost per employee
3.5.3 FUNDING STATUS

The proxy variable funding status is calculated by dividing the fair value of a company’s pension
assets through the projected value of the total pension obligation, after which this figure is multiplied
by 100. Table 14 depicts the mean and median funding status of pension liabilities across the sample.
The average mean and median funding status is below 100 for the total sample, which indicates that,
on average, the sample displays a deficit in the funding of pension obligations.

Funding Status Control P.E. before P.E. during P.E. after

Group Transaction Transaction Transaction

80,82 76,78 75,52 70,93
Winsorised 1%

80,94 78,92 75,80 69,42

Table 14: Funding status mean and median across the sample

The results depicted in table 14 and 15 suggest that private equity invested companies have an
average funding status which is significantly below that of the control group. The funding status
during the private equity investment seems to be fractionally lower than before private equity
investment, which pattern is in line with the research hypothesis that private equity investment has a
negative effect on pension funding. The figures suggest that pension funding decreases subsequent
to private equity investment, the average funding status after investment is 5% lower than the
average funding level during investment.

Control P.E. before P.E. during P.E. after

Funding status ) N )
e Group Transaction Transaction Transaction

Probability

. na 0,000*** 0,000*** 0,000***
Equality of mean to control group

Table 15: Equality of mean results funding status
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Figure 3 displays the change in the average funding status over time. Over the period 2003-2007 the
funding status improved significantly for all samples, which is often attributed to the favourable
conditions on the financial markets. In the year 2008, the so called ‘credit crunch’ had a large impact
on pension funding status: the value of pension assets decreased significantly. Although financial
markets have shown significant recovery after this crisis, the average pension funding status has not
increased significantly after 2008. This can probably be attributed to the falling levels of long interest
rates that have occurred over this period, which has a negative effect on pension funding status. The
figure indicates that the funding status of all three private equity samples is below that of the control
group for the whole period 2003 — 2012.

. o\
. 7

75 -

70 -A

65 T T T T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

e CONtrol Group — === P E. before transaction P.E. during transaction P.E. after transaction

Figure 3: Average Funding Status per year
3.54 ALLOCATION OF PENSION ASSETS TO EQUITY AND REAL ESTATE

Table 16 depicts the mean and median of the percentage of pension assets invested in equity and
real estate. The mean and median suggest that for control group, around 60% of pension assets are
invested in equity and real estate. During private equity investment, the allocation to equity and real
estate seems to increase. Prior to private equity investment, allocation to equity and real estate is
approximately 4% below that of the control group, which is significant at the 5% level. After
investment the allocation is at par with the control group. The figures suggest that the increase takes
place after conclusion of private equity investment: the average allocation during investment is
somewhat below allocation before private equity investment.

Allocation to Equity and Control P.E. before P.E. during P.E. after
Real Estate Group Transaction Transaction Transaction
Winsorised 1% 60,16 56,42 55,79 60,25
64,00 56,00 59,42 60,00

Table 16: Allocation to equity and real estate mean and median across the sample

Allocation to Equity and Real Control P.E. before P.E. during P.E. after
Estate Group Transaction Transaction Transaction
Probability

. na 0,049%* 0,002%** 0,966
Equality of mean to control group

Table 17: Equality of mean results allocation to equity and real estate
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3.5.5 ESTIMATED RETURN ON PENSION ASSETS

Table 18 depicts the mean and median of the estimated return on pension assets (in percentages).
The average estimated return on pension assets is approximately 7.1% for the control group. The
average estimated return for the period before private equity investment is significantly below that
of the control group, while after private equity investment the average estimated return is at par
with the control group average. During private equity investment, the estimated return seems to
decrease: the average estimated return is 0.20% lower than before private equity investment. Such
a pattern is not in line with the research hypothesis that private equity invested companies choose a
relatively high estimated return compared to other companies.

Estimated return on Control P.E. before P.E. during P.E. after
pension assets Group Transaction Transaction Transaction
7,11 7,05 6,85 7,07

Winsorised 1%
7,37 7,00 7,10 7,25

Table 18: Estimated return on pension assets mean and median across the sample

Control P.E. before P.E. during P.E. after

Estimated return on pension assets . . q
P Group Transaction Transaction Transaction

Probability

. na 0,049 0,002 0,966
Equality of mean to control group

Table 19: Equality of mean results estimated return on pension assets
3.5.6 PENSION DISCOUNT RATE

Table 20 depicts the mean and median of the pension discount rate (in percentages) applied by the
companies in the sample. The average pension discount rate is approximately 5.5% for the control
group. For the period before and after private equity investment, the average discount rate does not
differ significantly from the control group. The pension discount rate seems to decrease during
private equity investment: the average decreases from 5.65% before investment to 5.40% during
investment, which is significantly below that of the control group. Such a pattern in not in line with
the research hypothesis that private equity investment has a positive effect on the pension discount
rate.

pension discount rate Control P.E. before P.E. during P.E. after

Group Transaction Transaction Transaction
5,48 5,63 5,40 5,41
Winsorised 1%
5,60 5,68 5,54 5,50

Table 20: pension discount rate mean and median across the sample

. . Control P.E. before P.E. during P.E. after
Pension discount rate . . .
Group Transaction Transaction Transaction
Probability na 0,482 0,000 0,645

Equality of mean to control group

Table 21: Equality of mean results pension discount rate
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3.6 CHAPTER SUMMARY

In order to investigate the validity of the research hypotheses formed in chapter 2, a statistical
analysis on the pension data of both private equity invested companies and a control group is
performed. Using over 35.000 private equity deals, a sample of 221 private equity invested
companies has been created for which pension data are available. The data of private equity invested
companies has been categorized according to the timing of the private equity investment, in which
type | contains information on the period before the investment, type Il contains information on the
period during private equity investment and type Ill contains information on the period after
investment. The categorization of data over these three periods makes it possible to correct for
selection effects and analyze the effect of private equity investment across different periods. For
each private equity invested company, up to five closest matching companies have been selected
into the control group based on total sales, industry and country of origin. In this way, a control
group containing 1018 companies was created. To ensure ample availability of pension data, only
publicly owned companies have been selected into the control group.

The regressions that will be performed can be divided into ‘country regressions’ and ‘period
regressions’. The country regressions include country-specific private-equity dummy variables. Each
time period is assessed by a separate country regression. A comparison of the value of the country-
specific private-equity dummies across these regressions provides empirical results on the
applicability of the research hypotheses formed in chapter 2. Period regressions include a separate
private-equity dummy for each of the three periods (before, during and after investment), while it
does not contain a country-specific variable. Period regressions are used to assess the statistical
significance of differences in private equity dummy coefficients across the different periods. Annex |
contains an overview of all the regressions that are used in this research.

The pension data necessary to perform these regressions have been retrieved from the Thomson
Worldscope database and the Thomson Datastream database. In total, 29 data series have been
selected as input for the dependent, independent and control variables (depicted in Annex Il). The
non-descriptive dataseries obtained from Thomson Datastream have been winsorised in order to
enhance the reliability of the dataset. In order to identify and correct for influence of the variable
selection on the statistical results found, two additional regressions using other dependent variables
will be performed as a robustness check. The results of the statistical analysis are discussed in the
following chapter.
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4 EMPIRICAL RESULTS

This chapter provides the results of the statistical analysis described in the previous chapter. The
overview of the country regression results contains both the values of the private equity related
variables as well as the control variables. The country regression results consist of three separate
regressions. The type | regression compares the control group to the sample of private equity
invested companies over the period prior to private equity investment. The type |l regression does
the same but then for the period when private equity investment actually occurred, while the type lll
regression captures the period after private equity investment. By comparing the three different
regressions, and more specifically its values for the private equity related dummies, one can draw
conclusions with regard to the applicability of the research hypothesis and the effect of private
equity investment across the different periods. The results of the period regressions are also shown
in this chapter. Annex Ill contains an overview of the full results of the period regressions.

As described in paragraph 3.1.5, regressions have both been performed using the total sample of
companies as well as a sample for which the General Industry Classification has the value ‘01’

3% The empiric results for these two samples are shown in different tables.

(industrial classification).
The regression tables display the coefficient-value (upper cell) and the t-test value statistic (lower
cell). In the regression tables, results indicated with *** are significant at the 1% level, results
indicated with ** are significant at the 5% level and results indicated with * are significant at the 10%
level. The amount of cross-sections included indicates the number of individual companies included
in the regression, while the amount of observations indicates the total amount of observations
included in the regression. In total, 145 separate regressions have been performed. Due to this high
number of regressions, only the most relevant regressions are presented in this chapter. Annex llI

contains the results of all regressions performed.

4.1 STRATEGY ONE: RETRENCH PENSION ARRANGEMENTS

The applicability of value enhancing pension strategy number one is assessed by regression one,
which uses the winsorised pension service cost per employee as dependent variable. Table 22
contains the results of regression one for the industry-specific sample, while table 23 contains the
results of regression one for the total sample.

The explanatory power of the regressions is considerable, with most regressions able to explain more
than 50% of the total variance. The regressions show a pattern of negative private equity investment
influence across both regressions and for all countries. In the case of the industry-specific sample
displayed in table 22, the value of the U.S. private equity dummy decreases from -111 before
investment to — 550 during investment. Table 24 displays the results for the period-regression. For
the U.S., U.K. and Dutch sample the decrease in pension service costs is statistically significant. When
the U.S. GIC industry 1 type is used, the chi square probability increases to 0.12, which is not
statistically significant. This regression however only includes 125 observations in total, which makes
the regression results less reliable. Given this limitation, the absence of a statistical significant
decrease for the U.S. GIC industry 1 sample does not cast doubt on the applicability of the research
hypothesis.

% The sample for other GIC-classifications proved to be insufficiently small to allow a separate regression analysis on these samples.
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-40,814 -523,227***
US Constant US Constant
UK Constant UK Constant
NL Constant NL Constant
0,229 0,000
US PE ) -111,509 US PE ) -371,291**
Constant 0,884 Constant 0,010
* %k %k
UK PE ) 441,624 UK PE ) 536,733
Constant 0,001 Constant 0,000
NL PE ) -434,367*** NL PE ) -325,610
Constant 0,000 Constant 0,418
7,329 96,545***
Discount Rate - Discount Rate -
0,659 0,000
* %k k * %k %
Employee . 0,019 Employee . 0,027
Salary Salary 0,000

Table 22: Country regression | results for the industry specific Table 23: country regression | results for the total sample, with
sample, with inclusion of an employee salary variable inclusion of an employee salary variable
Chi Square
Probability 0,000%** 0,060* 0,131 0,000%** 0,024**
Before = During
Chi Square
Probability 0,000%** 0,061* 0,886 0,159 0,534
After = During

Table 24: Period regression results for regression |

For the U.S. and U.K., the negative influence of private equity investment seems to be even larger
over the period after private equity investment. For The Netherlands, the period after private equity
investment seems to contain an improvement in pension levels relative to the control group. The
value for the pension discount rate is positive, which suggests that companies that use a higher
discount rate tend to award higher pension benefits to employees. This is not in line with the
expected sign for this variable. The value for the salary variable is positive, which seems logical for
the size of pension benefits generally depends on the level of employee wages. In this way, higher
wages lead to higher levels of pension benefits per employee.
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As described in paragraph 3.3.1, the use of the dependent variable of pension service cost per
employee means that the variable can also be influenced by changes in ratio of part-time employees
used. Such a change would however have a direct impact on the salary per employee, for which has
been controlled in the regressions. The results of the regressions are therefore not likely to have
been affected by changes in the amount of part-time employees.

4.2 STRATEGY TWO: REDUCE PENSION FUNDING

The applicability of value enhancing pension strategy number two is assessed by regression two,
which uses the winsorised pension funding status (pension assets divided by total pension obligation)
as dependent variable. The regression has been performed both with and without the inclusion of a
leverage variable and profitability variable as independent variables. The inclusion of both variables
tends to have a positive effect on the explanatory power of the regressions. Table 25 and 26
therefore display the results of the regressions performed without the inclusion of these variables.

59,593*** 63,738***
US Constant US Constant
UK Constant UK Constant
NL Constant NL Constant

0,000 0,000
US PE -8,252%** US PE -7,889%**
Constant i 0,000 Constant i 0,000 _
UK PE apomr= [ 22000 (2088 UK PE 4306** | 0234 |
Constant i 0,000 Constant i 0,023
Bond . e ma R Bond , oo | o003 0006
piscount 279 [[2geme (28008 piscount 2597 [[2s3en RG]
Service Cost - Service Cost -
/ Employee oo | og00  [Tos00 / Employee 0000 o0 | 0000
Leverage - Leverage -

o174 [ o000 [0/000 o112 [ o000 06301
Profitability Profitability +

o0 0000 o000 | opo0 |80

Table 25: country regression Il results for the industry specific Table 26: country regression Il results for the total sample,
sample, including leverage and profitability including leverage and profitability



With regard to the U.S. sample, all regressions performed find a similar positive effect of private
equity investment on pension funding. For the industry specific sample, the funding status increases
by 8% relative to the control group during private equity investment. The increase in pension funding
status is reported statistically significant (table 27). The pension funding rate of private equity
invested companies is found to be relatively low at the start of investment, for the industry-specific
sample the average funding rate is 8% below that of the control group. After conclusion of the
private equity investment, funding status seems to decrease again for the U.S. sample.

For the Dutch sample, a similar pattern can be established: private equity investment tends to have a
positive effect on the initial funding status of corporate pension funds, which seems to be rather low
at the start of the transaction. The increase in pension funding status is reported to be statistically
insignificant. When not corrected for industry effects, this pattern reverses into a negative influence
of private equity investment on the pension funding status. This indicates that industry-specific
effects seem to have considerable influence on the funding status of Dutch pension funds. The
reported results can possibly explained by the small sample of Dutch private equity investments
available in the dataset, which can result in more extreme results reported.

For the U.K. sample, private equity investment seems to have a negative and statistically significant
effect on pension funding status. In contrast to the U.S. and The Netherlands, the pension funding
rate of private equity invested companies is not significantly below that of the control group before
the transaction. During the transaction, the funding status seems to decline compared to the control
group. For the industry specific sample (table 25), funding status seems to decrease by 7% relative to
the control group during the transaction. The empirical results suggest that for the U.K. sample,
private equity investment has a negative effect on the relative funding status of corporate pension
funds.

The regression results find a positive relation between the pension discount rate and funding status,
which is logical given the fact that a higher discount rate reduces the current value of pension
liabilities. In addition to this, the results indicate a positive relation between pension service cost per
employee and funding status. Such a pattern is in contrast with the ‘personnel incentives’ theory of
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Logue (1982) (discussed in paragraph 2.5.6).”" Due to data limitations, it proved to be impossible to

include equity performance and bond performance in industry specific regressions.

Regression Il U.S. Sample
8! Exp Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
Chi Square Prob.ablllty 0,509 00125 p— 06,0074+ 0508
Before = During
Chi Square Probability 0,000%+* QS e 0549 0287

After = During

Table 27: Period regression results for regression Il including leverage

Tables 28 and 29 contain the results of the robustness regressions, which use the winsorised
unfunded pension liability divided by total asset value as dependent variable instead of the funding
status of the corporate pension fund. When examining tables 28 and 29, it is important to realize
that a decrease in the private equity coefficient means a lower level of unfunded pension liabilities

7 Logue 1979.
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per asset value and therefore a better funding status of the pension fund. The effect of the
coefficient sign is therefore the opposite of that for tables 25 en 26 discussed above. The robustness
regression results presented in table 28, which uses an industry-specific sample, tend to confirm the
results found in the country regressions. We find a positive but insignificant effect of private equity
investment on funding status for the U.S. sample, while we find a negative and significant effect of
private equity investment on funding status for the U.K. For the Dutch sample, we find a positive
effect of private equity investment on pension funding is reported.

US Constant US Constant
UK Constant UK Constant
NL Constant NL Constant
US PE . -0,006*** US PE . -0,013***
e + s - NL PE . LonE _
Constant 0,578 Constant 0,163
Equity i (2 Equity i 0,000
Service Cost + Service Cost +
Leverage + Leverage +

Table 28: country robustness regression Il results for the industry Table 29: country robustness regression Il results for the
specific sample, including leverage and profitability total sample, including leverage and profitability
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Industry specific effects seem to play an important role in funding status, for the use of the total
sample (table 29) leads to a somewhat different pattern for the U.S. and The Netherlands. For the
U.S. sample, a negative but insignificant effect on pension funding is found. For the Dutch sample, a
significant negative effect on pension funding is found. Although these results do not support the
effect established in the original regressions, they do not seem explicit enough (insignificant for the
U.S. sample, while the Dutch sample is a small sample) to cast doubt on the effect established in the
original regressions. The robustness regressions therefore do not indicate that the findings in the
original regressions are caused by an improper selection of the dependent variable.

U.S. Sample

Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1

Regression Il
EXP

Chi Square Probability

. 0,177 0,664 0,668 0,004*** 0,021**
Before = During

Chi Square Probability

- 0,004%** 0,761 0,898 0,000*** 0,319
After = During

Table 30: Period robustness regression results for regression Il including leverage and profitability
4.3 STRATEGY THREE: INCREASE PENSION ASSET RISK

The applicability of value enhancing pension strategy number three is assessed by regression three,
which uses the winsorised allocation of pension assets to equity and real estate (in percentages) as
dependent variable. The regression has been performed both with and without the inclusion of a
leverage variable, table 31 and 32 display the results of the regression performed with and without
the inclusion of this variable. The inclusion of the leverage variable seems to have little effect on the
explanatory power of the regression, in most cases the r-squared of the regression dropped upon the
inclusion of this variable.

For all samples and across both regressions, the allocation to equity and real estate increases during
private equity investment. The increase varies between 4 to 8 % relative to the control group. The
increase in allocation to equity and real estate is found to be statistically significant for all samples.
This positive effect on allocation seems to continue in the years after conclusion of private equity
investment for the U.K and Dutch sample, while a negative effect is reported after conclusion of
private equity investment for the U.S. Due to the limited availability of real estate allocation, it
proved impossible to conduct a similar regression for the industry-specific sample. In order to check
whether this has influence on the results, a period regression has been performed on a USA and
industry-specific sample (annex Il 10.3.4). The regressions results for this sample indicate a similar
pattern, which suggests that the absence of industry-specific effects did not influence the results
presented in table 25 and 32. The regression results are in line with the research hypothesis that
private equity investment has a positive effect on equity and real estate allocation.

In order to investigate a possible switch between equity and real estate allocation, a similar
regression has been performed which uses the allocation to equity as dependent variable (annex Ill
10.3.2). These results suggest that equity allocation actually decreases during private equity
investment for the U.S. sample, while equity allocation actually increases during private equity
investment for the Dutch sample. For the U.K. a slight increase is reported in the industry-specific
sample, while a decrease is reported for the total sample. All changes in equity allocation found are
not significant.
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US Constant

67,606%** 62,815%**

US Constant UK Constant
0,000
63,958*** 48,162***
UK Constant NL Constant
0,000 0,000
49,261 *** -10,087***
NL Constant C . :E t +
- * ok ok o sk ok
US PE . 10,240 UK PE . 10,605 -
Constant 0,000 Constant 0,000
_ * KK
UK PE . 11,915 NL PE . 0,096
Constant 0,000 Constant 0,942
NL PE + L Long Term + 2y
Constant 0,203 Interest Rate 0,438
Long Term + 0,382 Equity + 0,001
Interest Rate 0,181 Performance 0,198
Equit 0,001 Equity 0,002%**
Perf Y + Performance +
erformance 0,158 (t-1) 0,000
Equity 0,002*** Bond -0,109***
Performance + Perf -
(t-1) 0,000 erformance 0,000
Bond -0,110%** Bond -0,013**
perf - Performance -
erformance 0,000 (t-1) 0,049
4 *
iz L Real Estate L
Performance - perf +
(t-1) 0,052 erformance 0,967
Real Estate LY Real Estate -0,003*
perf + Performance +
erformance 0,899 (t-1) 0,053
Real Estate -0,003* Fundin -0,061**
Performance + o e -
(t-1) 0,057 atus 0,013
4 EXY %k %
Funding 2l Leverage Gt

Table 31: country regression Il results for the total sample, Table 32: country regression Il results for the total sample,
excluding leverage including leverage

Taken together, the empirical evidence suggests that companies increase the level of equity and real
estate assets during private equity investment. For the U.S. and, to a lesser extent, the U.K. this trend
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is accompanied by a decrease in the level of assets allocated to equity, which suggests that private
equity invested firms rebalance their equity-portfolio in favour of real estate investment.

All regressions find a positive relationship between the long term interest rate and real estate and
equity allocation, as was expected based on a relationship between higher interest rate levels and
equity and real estate performance. With regard to the funding status, almost all regressions find a
negative relationship between funding status and equity allocation, as was expected based on the
pension put theory. Almost all regressions find a positive relationship between equity performance
and equity and real estate allocation, however a similar effect is not found for real estate
performance, although such an effect was expected. The expected negative relationship between
bond performance and equity and real estate allocation is confirmed by the regression results. This
suggests that past equity and bond performance plays a role in the asset allocation decision made by
pension fund managers.

uU.S.
. Total u.s. Sample U.K.
Regression lll Sample Sample Industry Sample QLB amRlE

GIC1

Chi Square

Probability 0,000%**  0,005***  0,005***  0,001***  0,031**

Before =
During
Chi Square
Probability 0,291 0,084* 0,314 0,000%** 0,294

After = During
Table 33: period regression Il results, excluding leverage

Tables 34 and 35 contain the results of the robustness regressions, which use the winsorised
allocation of pension assets to bonds and other assets (in percentages) as dependent variable. If
bonds and other assets can be considered to be the alternative for equity and real estate investment,
both measures should depict an opposite pattern.

For the U.S. sample, the robustness results find a large and statistically very significant decrease in
bond and other asset allocation. For the Dutch sample, a similar decrease in bond and other asset
allocation is reported, however this decrease is reported to be not significant. For the U.K, the
country regression results report a slight increase in the allocation to bonds and other assets. The
period regression however reports a statistically very significant decrease for the U.K. sample, which
support the results found in the equity and real estate allocation regressions. The difference
between both regression types for the U.K. sample is caused by the fact that the period regressions
uses a single regression to estimate the effect across the different investment periods, while the
country regressions use three separate regressions to establish the effect across investment periods.
All'in all, the robustness results for the country and period regressions suggest that bond and other
asset allocation decreases during private equity investment, which supports the results found in the
regressions on equity and real estate allocation.
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30,205%**

US Constant

0,000
32,500***
UK Constant
0,000
45,868***
NL Constant
0,000
US PE . 14,658%**
Constant 0,000
UK PE . 7,512%**
Constant 0,008
e . -0,407
Constant 0,767
Long Term ) 0,399
Interest Rate 0,209
Equity ) -0,001**
Performance 0,047
Equity -0,002***
Performance o
(t-1) 0,000
Bond B2~
Perf ¥
erformance 0,000
Bond 0,014**
Performance +
(t-1) 0,04
Real Estate R 0.004
Performance 0,106
Real Estate 0,005**
Performance -
(t-1) 0,022
0,106***

Funding

Table 34: country robustness regression lll results for the
total sample, excluding leverage

US Constant

33,579%**

UK Constant
0,000
47,308***
NL Constant
0,000
US PE . 13,869%**
Constant 0,000
UK PE 6,7017**
+
Constant 0,000
NL PE + 1172
Constant 0,406
Long Term ) A
Interest Rate 0,761
Equity ) -0,001**
Performance 0,04
Equity -0,002***
Performance o
(t-1) 0,000
Bond 0,118%**
+
Performance 0,000
Bond 0,016**
Performance +
(t-1) 0,039
Real Estate R 0,004
Performance 0,128
Real Estate 0,004**
Performance =
(t-1) 0,044
Funding Lo
Stat *
atus 0,000
-7,984***
Leverage -

Table 35: country robustness regression Ill results for
the total sample, including leverage
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u.s.
Regression Total u.s. Sample U.K.

n Sample Sample Industry sample  "-SamPle
GIC1
Chi Square
Probability 0,000%** 0,000%** 0,000%** 0,045** 0,192
Before =
During
Chi Square
Probability 0,498 0,000%** 0,000%** 0,000%** 0,303
After =
During

Table 36: period robustness regression Il results, excluding leverage
4.4 STRATEGY FOUR: INCREASE ESTIMATED RETURN ON PENSION ASSETS

The applicability of value enhancing pension strategy number four is assessed by regression four,
which uses the winsorised estimated return on pension assets as dependent variable. Table 37
contains the results of regression four for the industry-specific sample, while table 38 contains the
results of regression four for the total sample. The explanatory power of both regressions is
remarkable, with each regression having a r-squared higher than 0.78.

With regard to the U.S. sample, all regressions performed find a similar negative pattern for private
equity investment. During private equity investment, the estimated return on pension assets is found
to be lower than in the period before private equity investment. In the industry specific sample, the
estimated return on pension assets changes from 0.13% below the control group before private
equity investment to 0.47% below the control group during private equity investment. The decrease
in estimated return on pension assets is found to be statistically significant, as shown in table 39. In
the period after private equity investment, the estimated return on pension assets seems to increase
somewhat compared to the control group.

For the United Kingdom, a different pattern is found. For the U.K., private equity investment seems
to have a positive but statistically insignificant effect on the estimated return on pension assets. This
effect seems to reverse in the period after private equity investment. For the Dutch sample, the
empirical results seem influenced by industry differences. When not corrected for industry specific
effects, private equity investment seems to have a negative but statistically insignificant effect on the
estimated return on pension assets. If however an industry specific sample is used, private equity
investment is reported to have a positive impact on the estimated return on pension assets. None of
the Dutch private equity regression coefficients displayed in tables 37 and 38 differ significantly from
the control sample, which emphases that the results found for the Dutch sample should be
interpreted with caution.

All regressions find a positive relationship between the long term interest rate and the estimated
return on pension assets. Most regressions report a negative relationship between current economic
growth and the estimated return on pension assets, while one could expect a good current economic
climate to have some positive impact on the estimated future return of assets (and vice versa). This
finding could have to do with the fact that forward looking economic influences are already captured
in current and past equity and bond performance, which are included separately in the regression.
Good equity performance has a positive influence on the estimated return on pension assets (all
estimated coefficients positive), while good bond performance seems to have a negative influence
on the estimated return of pension assets. As was expected, pension asset allocation influences the
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estimated return on pension assets. Allocation to equity is found to have a positive effect on

estimated return, while allocation to bonds is reported to have a negative effect on the estimated
return. The use of IFRS-accounting standards is found to have a statistically significant positive
influence on the estimated return on pension assets: the results suggest that the use of IFRS-
accounting standards increases the discount rate with between 0.28 and 0.38 percentage point.

6,991%**

US Constant
0,000
5,103%**
UK Constant
0,000
4,994%**
NL Constant
0,000
US PE 01277
Constant 0,000
UK PE -0.082
Constant 0,150
NL PE S
Constant 0,232
Long Term 0,0647
Interest Rate 0,000
-0,051***
GDP Growth
0,000
Equity 0,007
Performance 0,000
Equity 0,000%**
Performance
(t-1) 0,000
Bond Ul
Performance 0,017
Bond -0,001%**
Performance
(t-1) 0,000
Equity 0,013%**
Allocation 0,000
Bond L
Allocation 0,000
0,275***

IFRS

Table 37: regression IV results for the industry specific sample

7,213%**
US Constant
0,000
5,288%**
UK Constant
0,000
5,209%**
NL Constant
0,000
US PE . -0,058
Constant 0,284
UK PE . e
Constant 0,009
NL PE . e
Constant 0,667
Long Term 0,064***

Interest Rate

GDP Growth

Equity
Performance

Equity
Performance
(t-1)

Bond
Performance

Bond
Performance
(t-1)

Equity
Allocation

Bond
Allocation

IFRS

na

0,000
-0,044%**
0,000
0,000%**
0,000
0,000%***
0,000
-0,001%**
0,003
-0,002***
0,000
0,010%**
0,000
-0,007***
0,000
0,293***
0,000

Table 38: regression IV results for the total sample

70



u.s.
Total u.s. Sample U.K.

B ion IV NL |
egression sample sample Industry Sample Sample
GIC1
Chi Square Prob:ablllty 0,769 0,000%** 0,000%** 0,524 0,122
Before = During
Chi Square Probability 0,432 0,888 0,328 0,893 0,228

After = During

Table 39: Period regression results for regression IV
4.5 STRATEGY FIVE: INCREASE DISCOUNT RATE USED FOR ACCOUNTING PURPOSES

The applicability of value enhancing pension strategy number five is assessed by regression five,
which uses the winsorised discount rate for pension liabilities as dependent variable. The regression
has been performed both with and without the inclusion of a profitability variable and leverage
variable. The inclusion of the both variables seems to have a positive effect on the explanatory
power of the regression, on average the r squared of the regression increases by 0.03 upon the
inclusion of both variables. Tables 40 and 41 therefore display the regressions which include both
variables. For the U.S. sample, all regressions performed find a similar negative pattern for private
equity investment. The pension discount rate is found to be significantly lower during private equity
investment than in the period before. For the industry specific sample discussed in table 34, the
pension discount rate changes from 0.21% above the control group before private equity investment
to 0.08% below the control group during private equity investment. In the period after private equity
investment, this pattern seems to continue. If the profitability and leverage effects are excluded, a
similar pattern with similar differences can be established (annex Il paragraph 8.5.1). This indicates
that the negative effect of private equity investment seems not to be driven by leverage and
profitability. For the U.K, a similar negative effect of private equity investment is found across all
regressions, albeit with a smaller effect. For the industry specific sample discussed in table 35, the
discount rate decreases from 0.05 below the control group before private equity investment to 0.10
below the control group during private equity investment. The decrease is not statistically significant
for the U.K. sample, as depicted in table 42.

The U.S. and U.K. results are in contrast with the results for the Dutch sample. For the Netherlands,
the regressions report a positive and statistically significant positive effect of private equity
investment across all regressions. For the industry specific sample discussed in table 40, the discount
rate increases from 0.27 below the control group before private equity investment to 0.27 above the
control group during private equity investment.

All regressions find a positive relationship between the long term interest rate (in this case the long
term yield on AA-rated corporate bonds) and the pension discount rate. This is logical given the fact
that regulation requires companies to base their pension discount rate on some measure of the yield
on high rated corporate bonds. The estimated size of the coefficient is between 0.35 and 0.37, which
can be considered rather low given the mandatory relation between the discount rate and the high
rated corporate bond yield. The use of IFRS-standards seem to have little impact on the pension
discount rate used: the coefficients of this variable are statistically insignificant in all regressions
performed. The regression results suggest a positive relationship between leverage and the pension
discount rate, however the coefficients for this factor are statistically insignificant in most cases. With
regard to profitability, the regression results provide mixed evidence, with three regressions that
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provide a positive sign and three regressions that provide a negative sign, while most coefficients are
statistically insignificant. Due to data limitations, it proved impossible to include an IFRS-dummy in
the period regressions.

3,489%** 3,505%**
US Constant US Constant
0,000 0,000
3,503%** 3,522%%*
UK Constant UK Constant
0,000 0,000
3,232*** 3’274***
NL Constant NL Constant
0,000 0,000
US PE 0,200*** US PE 0,221%**
Constant * 0,000 Constant * 0,000
UK PE -0,064** UK PE -0,016
+ +
Constant 0,032 Constant 0,619
NL PE . -0,267*** NL PE . -0,200***
Constant 0,000 Constant 0,001
Long Term + 0,368*** Long Term + 0,364***
Interest Rate 0,000 Interest Rate 0,000
0,000 -0,009
IFRS na IFRS na
0,99 0,554
-0,062 -0,031
Profitability - Profitability -
0,443 0,688
0,045
Leverage + Leverage

0,283

Table 40: country regression V results for the industry specific Table 41: country regression V results for the total sample,
sample, with the inclusion of a leverage and profitability variable with the inclusion of a leverage and profitability variable
Chi Square
Probability 0,000*** 0,000*** 0,000*** 0,466 0,000***
Before = During
Chi Square
Probability 0,714 0,036** 0,013** 0,265 0,019**
After = During

Table 42: Period regression results for regression V including leverage
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4.6 CHAPTER SUMMARY

The statistical analysis, described in more detail in chapter three, provides empirical results on the
use of the five value enhancing pension theories by private equity invested companies. The dataset
has been categorised in such a way that country regression results are available for the period before
private equity investment, the period in which private equity investment took place and the period
after private equity investment. By comparing the coefficient-value of private-equity dummy
variables over these periods, changes in the use of value enhancing pension strategies by private
equity invested companies can be identified. In addition to the results of the country regressions, the
results of the period regressions are used to assess the statistical significance of changes in private
equity coefficients across different periods. By using an industry-specific sample in addition to the
total sample, the results have been controlled for industry-specific effects. Annex Il contains a
complete overview of the results of all regressions that have been performed. Due to data
limitations, in some cases it proved impossible to conduct regressions that include equity
performance, bond performance and an IFRS-dummy as independent variables. The implications of
the empirical results for the research hypothesis are discussed in the following chapter.
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5 DISCUSSION

This chapter combines the research hypotheses and the empirical research results to draw
conclusions on the empirical validity of the research hypotheses. The discussion is categorized per
value enhancing pension strategy. In addition, this chapter contains a description of the limitations of
this study and comment on suggestions for further scholarly research.

5.1 STRATEGY ONE: RETRENCH PENSION ARRANGEMENTS

The regression results discussed in paragraph 4.1 report a relative decrease in the level of pension
service cost per employee during private equity investment when compared to the period before
investment. For the U.S. and U.K., this effect is found to continue after the conclusion of private
equity investment. The results are consistent with the research hypothesis that private equity
invested companies retrench on pension arrangements in order to enhance the value of the
company. The decrease in pension service cost per employee is statistically significant for all three
country samples involved in this study. Only for the U.S. industry-specific sample a non-significant
decrease is reported, this however concerns a small sample with only 125 observations in total.
Given this limitation, the absence of a statistically significant decrease for this sample does not cast
doubt on the applicability of the research hypothesis.

These finding are in line with the prior research performed by Amess and Wright (2007), discussed in
paragraph 2.4.2, which finds that private equity invested firms have a negative impact on employee
wage growth.>*® The similarity seems logical, given the fact that pensions are closely related to the
level of employee wages and, just like wages, form an important part of the total cost of labour for a
corporation. On the contrary, it would seem irrational if private equity invested companies would try
to enhance corporate value through changes in the level of employee salary while they would not try
to enhance value through changes in the level of pension benefits.

A change in pension policy usually affects only new employees, which introduces a considerable
time-lag in the occurrence of a negative effect on pensions. The fact that for the U.S. and U.K. the
negative effect is found to continue after the conclusion of the private transaction suggests the
occurrence of such a time-lag, and supports the view that the lower level of pension benefits is
caused by a change in pension policy.

With regard to the effect of the country-specific regulatory set-up, the industry-specific regression
results tend to confirm the institutional effects predicted in the research hypothesis. When one
compares the situation before private equity investment to the period after private equity
investment, we see a relative increase in pension benefits in The Netherlands and a large decrease in
the United States and the United Kingdom. Although the relative decrease is larger in the United
Kingdom then in the United States, the change seems to be one of a different nature. In the United
Kingdom the decrease seems consists mainly of a relatively high pension contribution before private
equity investment, while in the United States the decrease took place while pension benefits before
private equity investment were at industry-par. It is interesting to note that during private equity
investment, the negative effect of private equity investment in the Dutch sample is large. This effect
disappears after conclusion of private equity investment, which suggests that the effect has a

% Amess and Wright 2007, p. 189.
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temporary nature. This can possibly be explained by a change from defined benefit pension formulas
depending on final wage to pension formulas based on average wage, which took place in The

Netherlands during the research period.**®

It can be that private equity invested firms were relatively
fast to make use of this change, which could explain the temporary nature of the negative private

equity investment effect for the Dutch sample.

Allin all, the empirical results suggests that the negative effect of value enhancing pension strategy
one occurs both in the U.S. and the U.K., while over time pension strategy one seems to have little
negative effect in the Dutch sample. This coincides with the level of pension benefit regulation that is
introduced in each country. As discussed in paragraphs 2.8, in The Netherlands most companies are
required to offer their employees’ pension arrangements while companies that have a corporate
pension fund face limitations with regard to the amount of pension benefits they must offer. In the
U.S., employers face no legal requirements to offer pension arrangements. The same applied to the
U.K. for the research period investigated (2003-2012). This suggests that pension regulation has an
important effect on the occurrence of negative influence of private equity investment, which implies
that policy-makers can play an important role in reducing negative effects of private equity
investment on employee pension benefits.

5.2 STRATEGY TWO: REDUCE PENSION FUNDING

The regression results discussed in paragraph 4.2 report a positive and statistically significant effect
of private equity investment on funding status for the U.S. sample. The Dutch sample displays a
positive effect for the industry-specific sample, while it shows a negative effect for the total sample.
For the U.K., the results find a significant negative effect of private equity investment on the funding
status. The negative effect of private equity investment for the U.K. sample seems to support claims
of the GMB that private equity investment has a negative effect on pension funding. The results are
interesting, because the British pension regulator has introduced a special ‘mergers and acquisitions’
procedure which seeks to prevent negative influence on pension funding (as discussed in paragraph
2.7.1).>*®° The empirical results suggest that this procedure does not have the effect that the regulator
has hoped for.

The results for the U.K. are in line with the research hypothesis that private equity invested
companies reduce pension funding. The results for the U.S. and The Netherlands are however in
contrast with the research hypothesis that private equity invested companies reduce pension
funding. On the contrary, in these samples private equity investment seems to have a positive impact
on the funding status of corporate pension funds.

The different results across the three samples can possibly explained by a difference in the initial
funding status of the pension fund. For the U.S. and The Netherlands, the regressions indicate a
relatively low funding status of corporate pension funds in the period before private equity
investment. For the U.S., the regressions estimate that the corporate pension funds of private equity
invested companies on average have an 8% lower funding status compared to the control group. For
the U.K. however, the regression estimates that average pension funding of private equity invested
companies is 4% above that of the control group before the transaction.

%9 pensioenfederatie 2012, p. 23.

¥ The Pensions Regulator 2007, p. 1.
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A possible explanation for the empirical results found is that in a typical private equity investment,
firms use free cash flow to reduce leverage in order to prepare the company for a sale.*®* This
pattern is driven by the notion that the buying party will establish the total value of the company,
and will deduct any remaining debts in order to calculate the equity value. Likewise, any deficits in
pension funding will be taken into account when deciding on the equity value of the private equity
invested company. If a company has a relatively large pension deficit at the start of the transaction,
as seems to be the case in the U.S. and Dutch sample, private equity firms are likely willing to reduce
this deficit over time in order to enhance equity value. If however the pension deficit at the start of
the transaction is above the industry average, as is the case in the U.K. sample, there is less need to
enhance the funding status of the pension fund. On the contrary, in such a situation it may be
attractive to reduce pension funding somewhat, and use free cash-flow to reduce other debts of the
company or invest in new profitable projects. This explanation is in line with research performed by
Cocco and Volpin (2012), which shows that firms with a large pension deficit relative to equity value
are less likely to be targeted in an acquisition.*®” In other words, the research hypothesis may only be
an attractive option for private equity firms if the pension deficit is not too large at the start of the
transaction. If the pension deficit is relatively large, the private equity firm may be willing to reduce
the deficit in line with an overall reduction of leverage in order to prepare the company for a sale.

In the industry-specific regression where leverage is included as an independent variable, leverage
seems to have a negative relation with pension funding status (annex Il 10.2.2). This is in line with

363

the negative relationship found by Friedman (1982).>° This strengthens the idea that the results

found in the country regressions are partly driven by changes in leverage.

With regard to the effect of institutions and regulation, the regressions do not support the
expectation that pension funding would be affected most for the U.S. sample, and affected least for
the Dutch sample. In all regressions, a relative increase of pension funding status during private
equity investment is found for the U.S. sample, also in regressions that have been controlled for
leverage. For the U.K. sample, regressions show a negative effect of private equity investment on
funding status. The industry-specific Dutch sample shows the most extreme results, in which private
equity investment has a large positive effect on funding status. The empirical results are therefore
not in line with the research hypothesis on the effect of country-specific institutions and regulation.

Although it is not the focus of this research, the results also provide insights on the validity of some
of the corporate finance based pension theories discussed in paragraph 2.5. The results find a
positive and significant relationship between the size of pension benefits offered and funding status,
which is not in line with the personnel incentives theory of Logue and the empirical results found by
Francis and Reiter (1987).%*" The results provide mixed evidence on the relation between profitability
and funding status, which does not allow us to draw a solid conclusion on the applicability of the
financial slack theory. The results find a negative, and in most cases significant, relationship between
leverage and funding status, which is in line with the pension put theory discussed in paragraph 2.5.
All'in all, the regressions do not support the research hypothesis that private equity investment
generally has a negative effect on the funding status of corporate pension funds. The results do
suggest that pension funding decisions are influenced by the degree of leverage of the company

%1 Credit Suisse 2010, p. 7.

*% Cocco and Volpin 2012, p. 18.
Friedman 1982, p. 32.

Francis and Reiter 1987, p. 55.
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acquired and the initial funding status of the corporate pension fund. The results do not support the
research hypothesis with regard to the effect of country-specific institutions and regulation.

5.3 STRATEGY THREE: INCREASE PENSION ASSET RISK

The regression results discussed in paragraph 4.3 indicate a positive and statistically very significant
effect of private equity investment on equity and real estate allocation across all samples. At the
same time, a negative effect on equity allocation is reported for the U.S. sample and, to a lesser
extent, for the U.K. sample. This suggests that private equity invested companies in the U.S. and U.K.
rebalance their portfolios in favour of real estate investment and risky pension assets in general.
These results are in line with the research hypothesis that private equity invested companies
increase the level of risk in pension assets in order to enhance the value of the company.

The regressions report a positive relationship between leverage and pension asset allocation to
equity and real estate. A similar relationship was found in regression two between leverage and
pension funding (as discussed in the previous paragraph. The regression also finds a negative
relationship between pension funding status and allocation to equity and real estate. These results
support the ‘pension put theory’, which predicts that companies should increase the level of pension
asset risk in order to maximise the value of public pension benefit insurance. The support for the
pension put option theory is in line with research of Bodie et al. (1987) and Westerfield and Marshall
(1983), but in contrast with results reported by Friedman (182) and Francis and Reiter (1987).%%

The results found do not support the tax advantages theory, which predicts that companies should
invest in the most heavily taxed assets, which are usually bonds. These results are in line with
research performed by Friedman (1982), but in contrast with results reported by Bodie et al. (1987)
and Francis and Reiter (1987).%°° As noted by Bodie et al. (1987), the pension put and tax advantages
theories oppose each other and lead to different outcomes. The research results suggest that private
equity invested companies behave more according to the pension put theory than to the tax

% One should however approach such a conclusion with caution, for this study

advantages theory.
does not relate the marginal tax rate to pension asset allocation as was done by Francis and Reiter

(1987) and Bodie et al. (1987).>%®

With regard to the effect of the country-specific institutions and regulation, the regressions do not

support the expectation that the increase allocation to risky assets is highest in the U.S. sample and
non-existent in the Dutch sample. The effect of private equity investment on risky asset allocation

seems to be about equal across all three countries.

54 STRATEGY FOUR: INCREASE ESTIMATED RETURN ON PENSION ASSETS

The regression results discussed in paragraph 4.4 provide mixed evidence with regard to the effect of
private equity investment on the estimated return on pension assets. The regression results find a
significant negative influence of private equity investment for the U.S. sample, while they report a
positive, but insignificant, influence of private equity investment for the U.K. sample. For the Dutch
sample a statistically negative influence is found when not corrected for industry-effects, but a

3 Friedman 1982, p. 18; Francis and Reiter 1987, p. 53; Bodie et al. 1987, p. 21/33.
*% Friedman 1982, p. 14; Bodie et al. 1987, p. 33; Francis and Reiter, p. 55.

Bodie et al. 1987, p. 18.

Francis and Reiter 1987, p. 44; Bodie et al. 1987, p. 33.
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positive influence is reported when industry-effects are accounted for. This indicates that the results
for the Dutch sample should be approached with some caution. What draws attention is that the
regression results reported in paragraph 4.4 come across as robust. The r-squared of both
regressions is high, while almost all coefficients reported for the control variables have the expected
sign.

The negative effect of private equity investment for the U.S. is in contrast with the research
hypothesis that private equity invested companies apply changes to the estimated return on pension
assets in order to increase profit-and-loss figures. With regard to the effect of country-specific
institutions and regulation, the regressions do not support the expectation that private equity
investment would have a positive effect on the estimated return on pension assets for the U.S.
sample, and little to no effect for the U.K. and Dutch sample.

Previous research by Bergstresser et al. (2006) found that the estimated return on pension assets is

%9 Such behaviour could explain the negative effect

increased in the years preceding a transaction.
found for the U.S. sample, for companies in which private equity invests may already have increased
their estimated return in anticipation of a future (private equity) transaction. The empirical results
however provide no support for such an explanation: over the period before private equity
investment, the regressions show an estimated return that is below that of the control group. An
increase in estimated return before private equity investment is therefore not a likely reason for the

empirical results found.

As discussed in paragraph 2.3, private equity investment is typically accompanied by a considerable
amount of leverage. These large amounts of debt typically include a strict set of debt-covenants, in
which requirements are set with regard to the financial performance of the company. In order to
ensure the accuracy of these performance measures, banks will likely not only monitor the financial
figures itself but include the methods used to compute the figures in their monitoring actions. Such
monitoring actions may prevent private equity invested companies from exercising undue influence
on the estimated return on pension assets. In order to test whether this rationale may explain the
empirical results obtained, the regressions have been performed once more including a leverage
variable (annex Il 10.4.2). In most regressions, leverage is reported to have a positive but statistically
insignificant influence. The r squared does not increase upon inclusion of this variable, and the
pattern and magnitude of the private-equity coefficients is not affected by the inclusion of leverage
in the regression. Leverage, and a related high level of bank monitoring, is therefore not a likely
explanation for the empirical results found.

It is interesting to find that the use of IFRS accounting standards seems to have a positive effect on
the estimated return on pension assets. This could have to do with the fact that when a company
uses IFRS accounting standards, the estimated return actually has an impact on the profit and loss
account of a company, while it does not have an impact on the profit and loss account under British
and Dutch national accounting rules. From such a perspective, companies for which the estimated
return actually matters use a higher (and more positive) estimated return on pension assets,
regardless of whether the company has received private equity investment or not.

369 Bergstresser et al. 2006, p. 36.
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All in all, one can conclude that the empirical research provides little support for the research
hypothesis on value enhancing pension strategy four. Only the results for the U.K. sample support
the research hypothesis. The regression results indicate that an increase in estimated return in
anticipation of a (private equity) transaction and increased bank monitoring due to high leverage are
unlikely to explain why private equity invested companies seem to make no use of this value
enhancing pension strategy.

5.5 STRATEGY FIVE: INCREASE DISCOUNT RATE USED FOR ACCOUNTING PURPOSES

The regression results discussed in paragraph 4.5 provide mixed evidence on the effect of private
equity investment on the pension discount rate used for accounting purposes. The regression results
find a significant negative influence of private equity investment for the U.S. sample and a somewhat
negative but statistically insignificant effect for the U.K. sample. For the Dutch sample however a
statistically significant positive influence is reported. This means that for the bulk of our sample, the
research hypothesis that private equity invested companies increase the pension discount rate in
order to enhance the value of the company is not supported.

The initial situation at the time of private equity investment may account for the negative effect
found in the U.S. sample. In the period before private equity investment occurred, the pension
discount rate of the target companies is significantly above that of the control group (on average
0.20 higher). This may indicate that the acquired companies already increase the pension discount
rate in anticipation of a (private equity) transaction. Such behaviour would be in line with the results
found by Bergstresser et al. (2006) in relation to the estimated return on pension assets.’”® The
research of Bergstresser et al. (2006) was performed using a U.S. based sample. If the pension
discount rate is already high, private equity invested companies are faced with little opportunity to
increase the pension discount rate further. In contrast, if the anticipatory actions of previous
management have caught attention from the external auditor or other authorities, private equity
invested companies will face pressure to decrease the pension discount rate subsequent to the
transaction, which is exactly what is found for the U.S. sample.

For the U.K. sample, anticipatory behaviour of previous management cannot provide an explanation
for the negative effect found. The results do not indicate a significantly higher discount rate over the
period before private equity investment. A relatively high level of bank monitoring (as discussed in
the previous paragraph) caused by a high level of leverage is also not likely to cause the negative
effect. The inclusion of leverage does not alter the pattern of the effect found, and actually reduces
the explanatory power of the regressions. The results established for the Dutch sample do support
the research hypothesis, they show a significant increase of the pension discount rate relative to the
control group during private equity investment.

With regard to the effect of country-specific institutions and regulation, the regressions do not
support the expectation that the institutional set-up of the U.S. leads to the highest use of this value
enhancing pension strategy. Instead, private equity invested companies seem to use this value
enhancing strategy least in the U.S. and most in The Netherlands.

With regard to the effect of profitability, the regression results provide mixed evidence with mostly
insignificant coefficients. The results therefore provide no support for the financial slack hypothesis.

370
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In short, one can conclude that the empirical results for the bulk of the sample do not support the
research hypothesis that private equity invested companies increase the pension discount rate to
enhance the value of a company. The empirical results found for the U.S. are consistent with a
pattern of anticipatory action in the period leading up to the private equity transaction, which leaves
private equity invested companies with little freedom to increase the pension discount rate further.
The empirical results found for The Netherlands do support the research hypothesis.

5.6 CONCLUDING REMARKS

Table 43 contains an overview of the empirical results for the research hypotheses. The table
indicates both the support for the hypotheses on the effect of private equity investment across the
three different countries as well as the support for the hypotheses on the effect of country-specific
institutions and regulation.

Private Equity Hypothesis

Strategy Description Institutional
Hypothesis
— i —
o
u.s. U.K. NL
Strategy 1 Retrench pension arrangements + + +

Strategy 2 Decrease pension funding
Strategy 3 Increase pension asset risk

Increase estimated return on
Strategy 4

pension assets

Increase discount rate used for

Strategy 5 accounting purposes

+

IIII +

Table 43: overview of empirical support for research hypotheses. + marks supportive empirical results for the hypothesis, —
marks contradictory empirical results for the hypothesis, = marks results which provide no clear indication on the validity of the
hypothesis.

Of the five value enhancing pension strategies identified, two strategies receive broad support from
the empirical evidence discussed. The empirical results suggest that private equity invested
companies make more active use of the strategy to retrench on pension arrangements. In addition to
this, the results suggest that private equity invested companies make more use of the strategy to
increase the level of pension asset risk. The empirical evidence provides little or no empirical support
for extraordinary use of the other three strategies by private equity invested companies.

Interestingly enough, the strategies that receive empirical support are the two strategies that have a
long-term impact on the value of the company. A decrease in the level of pension arrangements
influences the cost-structure, and is therefore likely to have a lasting impact on the profitability and
cash-generating capacities of a company. An increase in the level of pension asset risk enhances the
value of the ‘pension put option’, which is an option that also comprises value for a potential buyer

80



of the company. The pension funding strategy however only has a temporary effect on the available
cash-flows, while strategies four and five only have an impact on the financial accounts, but have no
effect whatsoever on the real financial state of the company. The results suggest that private equity
invested companies focus on value enhancing pension strategies that have a long-term impact on the
value of the company.

For private equity funds, the results implicate that there are value enhancing pension strategies that
funds currently do not utilise to their full potential. For policy makers, the results show that private
equity invested companies actively use value enhancing pension strategies in order to enhance the
value of companies. Policymakers will have to review whether regulatory action is necessary and
desirable in order to adjust behaviour. The anecdotal evidence on the negative impact of private
equity investment provided by labour unions and other authors, as discussed in paragraph 2.4.3,
focussed on the funding status of pension funds. The empirical results suggest that labour unions and
other employee representatives should focus more on the level of pension benefits offered and the
investment policy of pension funds in order to look after the interests of their members, instead of
focussing on the level of pension funding alone.

The results for strategy two suggest that the attractiveness of this depends on the initial funding
status of the pension fund. If a pension funds is already relatively low funded, private equity
investment is found to have a positive effect on funding. If pension funds are however relatively
normally funded, private equity investment is found to have a negative effect on funding. Such an
effect would be in line with the typical behaviour of private equity funds, which decrease the level of
debt during a transaction in order to prepare the company for a sale.

The results for strategy five suggest that private equity invested companies have a significantly
higher pension discount rate in the period before the transaction. This could indicate that
management increases the pension discount rate used in anticipation of a (private equity)
transaction. This suggests that private equity firms are wise to perform a check on the pension
discount rate used by a target company when considering a transaction.

The empirical results indicate little support for the research hypotheses on the effect of country-
specific institutions and regulation. The hypotheses only receive some empirical support with regard
to strategy one. The results indicate that in the country with the loosest pension regulation, the U.S.,
only two value enhancing pension strategies apply whereas in the country with the strictest
regulation, The Netherlands, three strategies receive empirical support. The theoretical framework
discussed in chapter two seems unable to explain most of the empirical results found with regard to
the effect of country-specific institutions and regulation. This illustrates that as of yet, little seems to
be understood about the impact of institutions and regulation on the use of value enhancing pension
strategies.

Although it is not the focus of this research, the empirical results also provide information on the
validity of some of the corporate finance based pension theories discussed in paragraph 2.5. Table 44
contains an overview of empirical results found in this study, and combines these with the empirical
findings reported in the other studies discussed in paragraph 2.5. The empirical results used in this
study provide support for the pension put theory and contradict the personnel incentives theory,
while they provide mixed support for the financial slack theory.
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Personnel

Study Period Companies Region Tax Advantage Pension Put  Financial Slack .
Incentives
Friedman (1982) 19770 24.426 u.s. Contradict Contradict Contradict N.A.
Bodie et al. (1987) 1980 900 u.s. Weak Support Weak Support Support N.A.
Westerfield and
Marshall (1983) 1972-1977 400 u.s. N.A. Weak Support N.A. N.A.
Franm(sl;r;c;)Relter 1980-1981 255 uU.S. Support Contradict Support Support
Current Research 2003-2012 1.239 U.S., U.K., NL N.A. Support Mixed Contradict

Table 44: overview of empirical support for four corporate finance based pension theories
5.7 RESEARCH LIMITATIONS

Due to the limited availability of pension data on private equity invested companies, and the
unbalanced panel structure that is a result of this, this study has a considerable amount of statistical
and methodological limitations. These limitations are deemed acceptable given the exploratory
nature of the research and the limited availability of data.

The research has a number of statistical limitations. Due to the limited availability of data, it was not
possible to include the data on the three different time-periods (before the transaction, during the
transaction, after the transaction) and country-specific variables in a single regression. Such an
approach would have made it possible to test the significance of the differences while using a
complete sample consisting of data on multiple countries. Due to the fact that this was not possible,
this study can only assess the significance of differences for country specific samples, which reduces
sample size and thereby reduces the chance to report significant results. Furthermore, this approach
has led to a situation where the private equity-coefficient is based on the aggregate sample instead
of on an individual basis, whereas an individual approach could be considered a more sophisticated
and reliable way of estimating the private equity coefficient.

Due to the limited availability of data, it was not possible to include fixed cross-section effects in the
regressions. The use of a cross-section effect would have led to a more optimal use of the panel
structure of the data, and probably more precise results. Furthermore, it proved impossible to
perform regressions including fixed-year effects. This means that the regressions have not been
controlled for possible fixed-year effects, which may have had an effect on the results. For all
regressions, it proved impossible to include company-age as a variable in the regressions. As a result
of this, the regressions have not been controlled for company-age effects, which may have had an
effect on the results. The inclusion of fixed industry-effects also proved impossible, therefore a less
reliable way of using an industry specific sample had to be used to control for such effects.

The research has a number of methodological limitations. As discussed in paragraph 3.2, pension
data were available for only 1% of the private equity transactions identified. The firms for which
pension data are available usually have a connection with the public equity market: for example
because the firm is only partially owned by private equity (so called PIPE transaction), or the bonds of
the company are listed at a stock exchange or the company has been sold by private equity firms
through a public listing. In this way, the group of private equity invested companies investigated may
not represent the ‘average’ private equity invested company, and the results may therefore not
apply to the total group of private equity investments. Furthermore, the sample of private equity
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investments contains several forms of private equity involvement, ranging from a private equity
made bridge loan to the full ownership of a company. The sample investigated may therefore not
represent the ‘average’ private equity investment, and the results may therefore not apply to the
total population of private equity investments.

In order to assure the availability of pension data, a group of publicly owned companies has been
selected to form the control group. Although the control group companies have been selected on the
basis of comparable sales and industry, this does not necessarily ensure that privately owned target
companies are comparable to publicly owned control group companies. In addition to this, the
sample of Dutch private equity invested companies was rather small: it consisted of 17 companies.
This may have impacted the representativeness of the Dutch sample.

5.8 SUGGESTIONS FOR FUTURE RESEARCH

To the best of my knowledge, this study is the first to investigate the effect of private equity
investment on pension provisions. The exploratory nature of this research ensures that ample
opportunities for future research are available. This paragraph discusses some of these
opportunities.

A more detailed dataset with pension data on private equity invested companies would provide the
chance to perform a more precise assessment of the effect of private equity investment on pension
arrangements. Especially a dataset with pension data of individual companies on the period before,
during and after private equity investment on would provide the chance to assess the effect of
private equity investment in more detail. In addition to this, a detailed case study on a sample of
private equity invested companies could shed more light on the way in which pension policy
decisions are analysed and taken during a private equity transaction. Furthermore, a differentiation
of private equity investment according to the type of deal (MBI, MBO, BIMBO) and type of private
equity involvement (full ownership, PIPE, bridge loan) could enrich the understanding of the impact
of such differences on pension provisions. Empirical research performed by Amess and Wright (2007)
on the impact of private equity investment on wages shows that effects differ across different types
of deals, which suggests that such a categorisation might also be useful in research on private equity
and pension provisions.>”* With regard to the effect of private equity investment on pension benefits,
the use of a more qualitative measure which includes the division of pension risk (defined benefit or
defined contribution) could shed more light on the use of more qualitative retrenchment strategies.

As was concluded in paragraph 5.6, the empirical results showed little support for the research
hypotheses formed with regard to the effect of regulation and institutions. This illustrates that as of
yet, little seems to be understood about the impact of regulation and institutions on the use of value
enhancing pension strategies. Case studies on private equity invested companies that operate in
several different countries could shed more light on the effect of country specific regulation and
institutions.

3 Amess and Wright 2007, p. 183.
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Empirical studies which compare countries which have large differences in regulation, for example
Anglo-Saxon countries and continental European countries, look promising to gain further insight
into institutional effects. The continental European sample that was used in this study (the Dutch
sample) was rather small, which may have impacted results. Therefore, empirical research which
compares the U.S. and U.K. with another large continental European country could provide
additional insights into the effect of institutions and regulation.

As of yet, empirical research on the effect of private equity investment on labour related costs has
focussed on wages. This study has added the effect of private equity investment on pension
arrangements to the list of topics that have received scholarly attention. However, other important
topics that form a significant part of a company's total cost of labour have not yet been investigated.
Such topics include health care insurance, holidays and (travel) expense policies. Empirical research
into these topics can further enhance our understanding of the way in which private equity firms
strive to increase company value by implementing changes to the cost structure of labour.
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6 RESEARCH SUMMARY

This research investigates the effect of private equity investment on the pension arrangements of
companies. The research question used in this study is:

Does private equity investment influence the use of value enhancing pension strategies that focus on
the level of pension benefits, pension funding, the allocation of pension assets or the estimated return
on pension assets or the pension discount rate?

Private equity investment and value creation

Private equity firms are investment firms which are in the business of investing funds in (partly)
privately owned companies. In a typical transaction, a private equity fund acquires a company,
implements changes and tries to sell the company at a profit after a holding period of several years.
Literature identifies four main strategies through which private equity firms try to increase the value
of corporations: (1) by increasing leverage; (ii) by implementing governance changes which enhance
monitoring and incentivise management; (iii) through implementing strategic and operational
improvements and (iv) by performing multiple arbitration.

Previous empirical research learns that private equity investment tends to have a negative effect on
employment and wages, especially in the first few years following the acquisition. Anecdotal
evidence suggests that private equity investment has a negative effect on pension arrangements,
however to the best of my knowledge no empirical research has been conducted into this issue so
far.

Research Hypothesis

From a corporate finance point of view, four main theories have been developed through which
companies can create value by implementing changes in pension funding and pension asset
allocation. These four strategies focus on: (i) the use of the pension fund as a tax-shelter for
investments in highly taxed assets, (ii) the use of the pension fund as a way to maximise the value of
central pension insurance, (iii) the use of the pension fund as a financial buffer and (iv) the use of the
pension fund as a way to align the interests of employees and bond holders.

The pension systems of the United States, United Kingdom and The Netherlands show large
differences with regard to institutional set-up and regulation. Based on corporate finance related
theories and an analysis of the institutional set-up and regulation, five value enhancing pension
strategies have been identified which private equity firms can use to enhance value. These five
strategies focus on:

(i) The level of pension benefits offered to the employee by the employer;

(i) The level of funding for the pension fund which contains the pension benefits offered;

(iii) The investment policy of the corporate pension fund;

(iv) The estimated return companies expect to make on the assets of the pension fund; and

(v) The discount rate companies use to calculate the liability value of the pension benefits they

have offered.
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Although these five strategies are available to the management of any company, differences with
regard to incentive structure, leverage, management changes, operational experience and the
temporary nature of investment suggest that private equity firms will make relatively more use of
these strategies compared to other companies. Therefore this study investigates the research
hypothesis that private equity invested companies make relatively more use of the five value
enhancing pension strategies identified. Due to country-specific differences in institutions and
regulation, the use of the value enhancing pension strategies by private equity firms is expected to
differ across the three countries involved in this study.

Methodology

In order to provide an answer to the research question, a regression analysis is performed which
compares the pension data of private equity invested companies to those of a control group. The
comparison is performed for three different periods: (i) the period before private equity investment,
(ii) the period during private equity investment takes place and (iii) the period after private equity
investment. The categorization of data over these three periods makes it possible to correct for
selection effects and analyze the effect of private equity investment across these different periods.
The regressions are performed using a sample of 221 private equity invested companies and 1018
control group companies over the time period 2003 to 2012 spread across the United States, United
Kingdom and The Netherlands. Through the use of additional control variables, fixed-year and
industry-specific samples the regression results are controlled for influences which are beyond the
control of private equity firms. Annex Il contains a complete overview of the results of all 145
regressions performed for this study.

Results of empirical study and implications

Table 45 below provides an oversight of the empirical results for the research hypotheses
investigated. The empirical results suggest that private equity invested companies make more use of
the strategy to retrench on pension arrangements. In addition to this, the results suggest that private
equity invested companies make more use of the strategy to increase the level of pension asset risk.
The empirical evidence provides little or no empirical support for extraordinary use of the other
three strategies by private equity invested companies. Interestingly enough, the strategies that
receive empirical support are the two strategies that have a long-term impact on the value of the
company. This suggests that private equity invested companies focus on those strategies that have a
long-term impact on the value of the company.

The empirical results indicate little support for the research hypotheses on the effect of country-
specific institutions and regulation. The theoretical framework discussed in chapter two seems
unable to explain most of the empirical results found with regard to these country-specific effects.
This illustrates that as of yet, little seems to be understood about the impact of regulation and
institutions on the use of value enhancing pension strategies.
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Private Equity Hypothesis
Strategy Description Institutional

Hypothesis

Strategy 1 Retrench pension arrangements
Strategy 2 Decrease pension funding
Strategy 3 Increase pension asset risk

Increase estimated return on

Strategy 4 .
gy pension assets

Increase discount rate used for

Strategy 5 accounting purposes

Table 43: overview of empirical support for research hypotheses. + marks supportive empirical results for the hypothesis, —
marks contradictory empirical results for the hypothesis, = marks results which provide no clear indication on the validity of the
hypothesis.

The answer to the research question is as follows:

The empirical results suggest that private equity investment has a negative influence on the level of
pension benefits offered to employees and a positive influence on the allocation of pension assets to
relatively risky asset classes. The empirical results provide little support for extraordinary use by
private equity invested companies of the other value enhancing pension strategies investigated.

Research Implications

The results of this research have several implications. For private equity funds, the results implicate
that there may be value enhancing pension strategies that funds currently do not utilise to their full
potential. For policy makers, the results show that private equity invested companies actively use
value enhancing pension strategies in order to enhance the value of companies. Policymakers will
have to review whether regulatory action is necessary and desirable in order to adjust behaviour.
The empirical results suggest that labour unions and other employee representatives should focus
more on the level of pension benefits offered and the investment policy of pension funds in order to
look after the interests of their members, instead of focussing on the level of pension funding alone.

Research limitations and suggestions for future research

Due to the limited availability of pension data for private equity invested firms, this study has a
considerable amount of statistical and methodological limitations. These include the inability to test
the significance of coefficient changes across periods for samples involving multiple countries, the
inability to include fixed-year effects in the regressions and the comparability of private equity
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owned companies and the publicly owned control group. These limitations are deemed acceptable
given the exploratory nature of the research and data limitations.

To the best of my knowledge, this study is the first to investigate the effect of private equity
investment on pension provisions. The exploratory nature of this research ensures that ample
opportunities for future research are available. The use of a more precise and complete database
would provide the chance to investigate effects on the level of individual companies. The use of
detailed case-studies in a multinational setting could provide useful insights on the effect of
regulation and institutions. Furthermore, empirical research into topics like health care insurance,
holidays and (travel) expense policies can further enhance our understanding of the way in which
private equity firms strive to increase equity value through implementing changes to the cost
structure of labour.
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8 ANNEX I: REGRESSION EQUATIONS APPLIED

Country Regressions

Strategy 1:
(i) 22 = c(1)*US +¢(2) * UK +c(3) * NL + c(4) * US % PE + c(5) * UK * PE + ¢c(6) * NL * PE + c(7) *
PDR + c(8) » =225
EMP
Strategy 2:
(ii) %: c(1) * US + ¢(2) * UK + ¢(3) * NL + c(4)  US * PE + ¢(5) * UK * PE + c(6) * NL * PE +
c(7) * aae * EquityPerf + c(8) * aab * BondPerf + c(9) * PDR + c(10) * % +c(11) * Efj +
TD
c(12) * A
Strategy 3:

(iii) % AAEP = c(1) *US +c(2) *UK + c(3) * NL + c(4) * US * P.E.+c(5) * U.K.x P.E.+c(6) = NL *
P.E.+c(7) * LTInterest + ¢(8) * aae * EquityPerf(t — 1) + c(9) * aae * EquityPerf + c(10) *
aab * BondPerf(t — 1) + c¢(11) * aab * BondPerf + c(12) * aap * RealestatePerf(—1) + c(13) *

< PBO D
aap * RealestatePerf +c(14) wra T c(15) = a

Strategy 4:

(iv) ERPA=c(1)*US+c(2)*UK+c(3)*NL+c(4)*US*P.E.+c(5)*U.K.xP.E.+c(6) x NL *
P.E.+c(7) * aae + ¢(8) *x aab + c(9) * aae * EquityPerf(t — 1) 4+ c¢(10) * aae * EquityPerf +
¢(11) * aab * BondPerf(t — 1) + c(12) * aab * BondPerf + c(13) = LTInterest + c¢(14) *
GDPGrowth + ¢(15) * IFRS

Strategy 5:

(v) PDR=c(1)*US+c(2)*UK+c(3)*NL+c(4)*US*P.E.+c(5) *U.K.+«P.E.+c(6) *x NL * P.E.+c(7) *
LTInterest + c(8) = IFRS + ¢(9) % +¢(10) %

Period Regressions

Strategy 1:

(i) o = c(1) +c(2) * PE1 + c(3) * PE2 + c(4) * PE3 + c(5) * PDR + c(6) +

Strategy 2:

(i) 22 = (1) +c(2) * PE1 + c(3) * PE2 + c(4) * PE3 + c(5) * aae * EquityPerf + c(6) * aab *
BondPerf + c(7) * PDR + c(8) + 1o + c(9) * 0 4 ¢(10) + 72

Strategy 3:

(iii) % AAEP = c(1) + ¢(2) * PE1 + ¢(3) * PE2 + c(4) * PE3 + c¢(5) * LTInterest + c(6) * aae * quityPerf(t —
1) + ¢(7) = aae = EquityPerf + ¢(8) * aab * BondPerf(t — 1) + ¢(9) * aab * BondPerf +

¢(10) * aap * RealestatePerf(—1) + c(11) * aap * RealestatePerf +C(12)*:Iii +¢c(13) * %
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Strategy 4:

(iv) ERPA = c(1) + c(2) * PE1+ ¢(3) * PE2 + c(4) * PE3 + ¢(5) * aae + ¢(6) * aab + ¢(7) * aae *

EquityPerf(t — 1) + c(8) * aae * EquityPerf + c(9) * aab x BondPerf(t — 1) + ¢(10) * aab *

BondPerf + c(11) * LTInterest + c(12) * GDPGrowth + c¢(13) = IFRS

Strategy 5:

EBIT

(v) PDR = c(1) + ¢(2) * PE1 + ¢(3) * PE2 + c(4) * PE3 + ¢(5) * LTInterest + c¢(6) * IFRS + ¢(7) * _

D
c(8) = A

+

Robustness Regressions

Strategy 2:

(ii) %= c(1)*US+c(2)*UK +c(3) * NL + c(4) * US * PE + ¢(5) * UK * PE + ¢(6) * NL x PE +
¢(7) * aae * EquityPerf + c(8) * aab * BondPerf + c(9) * PDR + ¢(10) * ;f; +c(11)* % +
c(12) * %

Strategy 3:

(iii) % AABO = c(1) *US + c(2) * UK + c(3) * NL + c(4) * US * P.E.+c(5) * U.K.* P.E.+c(6) * NL *

P.E.+c¢(7) * LTInterest + c(8) * aae * EquityPerf(t — 1) + c(9) * aae * EquityPerf + c(10) *

PBO
FVPA

aab * BondPerf(t — 1) + c(11) * aab * BondPerf + c(12) * +c(13) * %

Legenda: see Annex ll: Overview of Data Series used
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9 ANNEX II: OVERVIEW OF DATASERIES USED

Abbreviation

PSC

EMP

P.E.

PDR

us

UK

NL

TA

TD

PBO
TSBE
FVPA
UPL

AAE

AAB

AAP

AAO
AABO
AAEP
ERPA
EquityPerf
BondPerf
RealEstatePerf
IFRS

EBIT

LTInterest

GDPGrowth

Item Winsorised
Pension service costs Yes
Amount of employees Yes
Private equity dummy No
Pension discount rate Yes
United States dummy No
United Kingdom dummy No
The Netherlands dummy No
Total Assets Yes
Total Debt Yes
Projected pension benefit obligation Yes
Salaries and Benefit Expense Yes
Fair value of pension assets Yes
Unfunded Pension Obligations Yes
% of pension assets invested in equity Yes
% of pension assets invested in bonds Yes
% of pension assets invested in real estate Yes
% of pension assets invested in other assets Yes
% of pension assets invested in bond and other assets Yes
% of pension assets invested in equity and real estate Yes
Estimated return on pension assets Yes
MSCI annual performance (in %) No

Barclays Capital Aggregate Index annual performance (%) No

MSCRI Global Real Estate Index annual performance (%) No

IFRS accounting standards dummy

Earnings Before Interest and Taxes

15 year yield on AA rated corporate bonds

Growth of the national GDP

No

Yes

No

No

No

No

No

No

Database

Worldscope
Worldscope
Tompson O.B.
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope

Worldscope

Identifyer
WS.18811
WS.07011

PE database
WS.18806
WS.06027

WS.06027
WS.06027
WS.07230
WS.03255
WS.18809
WS.01084
WS.18807
WS.18352
WS.18801
WS.18802
WS.18803

WS.18804

Combined AAB and AAO

Combined AAE and AAP

Worldscope
Datastream
Datastream
Datastream
Worldscope
Datastream
Datastream
Datastream
Datastream
Datastream
Datastream

Datastream

WS.18805
MSWRLDS
LHMAGG
M2AFR2S
WS.07536
WS.18191
TRECBYK
TRBCBYK
TRUCBYK
USWD3QBGR
UKWD3QBGR

NLWD3QBGR
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10 ANNEX Ill: OVERVIEW OF ALL REGRESSION RESULTS

10.1 COUNTRY REGRESSION RESULTS — REGRESSION ONE

10.1.1 COUNTRY REGRESSION ONE — REGRESSION RESULTS

Dependent variable: Winsorised pension service cost / employee

-40,814
US Constant
0,655
181,171*
UK Constant
0,091
-75,360
NL Constant
0,229
US PE ) -111,509
Constant 0,884
UK PE ) 441,624
Constant 0,001
NL PE ) -434,367***
Constant 0,000
7,329
Discount Rate -
0,659
0,019%**

Employee
Salary

-523,227***
US Constant
0,001
-390,338***
UK Constant
0,008
-588,292***
NL Constant
0,000
US PE ) -371,291%**
Constant 0,010
UK PE ) 536,733***
Constant 0,000
NL PE ) -325,610
Constant 0,418
96,545***
Discount Rate -
0,000
Employee . 0,027***
Salary 0,000
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10.1.2

Dependent variable: Winsorised pension service cost / employee

-345,832%**

PERIOD REGRESSION ONE — REGRESSION RESULTS

-88,149

18,010 -220,814 -255,940
Constant
0,000 0,748 0,939 0,310 0,195
Before P.E. -32,114 -635,060*** 263,561 189,531 -445,491**
Investment
Constant 0,772 0,000 0,506 0,195 0,016
During P.E. -530,312%** -926,527%** -292,696 -402,926***  -839,997***
Investment
Constant 0,000 0,000 0,039 0,000 0,000
After P.E. -742,172*%**  -1195,849*** -331,960 -536,238*** -473,661
Investment
Constant 0,000 0,000 0,237 0,000 0,427
123,893*** 161,064*** 88,774 52,065 19,624
Discount Rate
0,000 0,000 0,058 0,108 0,438
0,022%** 0,014%** 0,006*** 0,028%** 0,026%**
Employee Salary

Chi Square
Probability
Before = During

0,000%**

Chi Square
Probability
After = During

0,000%***

0,060*

0,061*

0,131

0,886

0,000%**

0,159

0,024**

0,534
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10.2 REGRESSION RESULTS — REGRESSION TWO
10.2.1 COUNTRY REGRESSION TWO —RESULTS EXCLUDING LEVERAGE AND PROFITABILITY

Dependent variable: Winsorised total pension obligation / fair value of pension assets

60,061 *** 63,913***
US Constant US Constant
65,149*** 67,905***
UK Constant UK Constant
0,000 0,000
69,162*** 74,506***
NL Constant NL Constant
0,000 0,000
US PE ) =7.,5641 US PE ) -5,608%**
Constant 0,000 Constant 0,000
UK PE ) 4,021%** UK PE ) 3,569%**
Constant 0,000 Constant 0,000
NL PE ) -58,217*** NL PE ) -4,636%**
Constant 0,000 Constant 0,004
Equity . IE) Equity . -0,000
Performance - Performance 0,161
Bond . el Bond . -0,004
Performance e Performance 0,241
Pension 0,00133***
Service Cost - Service Cost -

/ Employee 0,000

/ Employee

103



10.2.2 COUNTRY REGRESSION TWO — RESULTS INCLUDING LEVERAGE AND PROFITABILITY

Dependent variable: Winsorised total pension obligation / fair value of pension assets

59,593*** 63,738%**

US Constant US Constant
0,000 0,000
64,398%** 67,464***
UK Constant UK Constant
0,000 0,000
67,552%** 74,157***
NL Constant NL Constant
0,000 0,000
US PE ) e US PE ) -7,889%**
Constant 0,000 Constant 0,000
UK PE ) 4,698*** UK PE ) 4,306***
Constant 0,000 Constant 0,000
NL PE ) -55,855%** NL PE ) -4,086**
Constant 0,000 Constant 0,023
Equity . e} Equity . 0,000
Performance - Performance 0,149
Bond . na Bond . -0,003
Performance i Performance 0,396
Discount . 2,792%** Discount + 2,597***
Rate 0,000 Rate 0,000
Pension 0,001 *** Pension 0,001 ***
Service Cost - Service Cost -
/ Employee 0,000 / Employee 0,000
-2,101 -2,257***
Leverage - Leverage -
0,174 0,112
13,004*** 8,899%**

Profitability Profitability
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10.2.3 COUNTRY REGRESSION TWO — ROBUSTNESS REGRESSION RESULTS EXCLUDING LEVERAGE AND
PROFITABILITY

Dependent variable: Winsorised unfunded pension liabilities / total assets

0,074%** 0,077%**
US Constant US Constant
0,000 0,000
UK Constant UK Constant
0,000 0,000
0,065%** 0,072%**
NL Constant NL Constant
0,000 0,000
US PE . -0,007*** US PE . -0,004
Constant 0,009 Constant 0,121
UK PE . -0,003 UK PE . -0,016
Constant 0,795 Constant 0,136
NL PE . Lo NL PE . e
Constant 0,816 Constant 0,491
Equity i (e Equity i 0,000
Performance 8 Performance 0,6044
Bond i IE) Bond i -0,000
Performance - Performance 0,663
Discount ) -0,008** Discount :
Rate 0,000 Rate
Pension 0,000%** Pension 0,000%**
Service Cost + Service Cost +

/ Employee / Employee
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10.2.4 COUNTRY REGRESSION TWO — ROBUSTNESS REGRESSION RESULTS INCLUDING LEVERAGE AND
PROFITABILITY

Dependent variable: Winsorised unfunded pension liabilities /total assets

0,085%** 0,073***

US Constant US Constant
0,000 0,000
0,145%** 0,138***
UK Constant UK Constant
0,000 0,000
0,077%** 0,067***
NL Constant NL Constant
0,000 0,000
US PE . -0,006*** US PE . -0,013***
Constant 0,003 Constant 0,000
UK PE . -0,004 UK PE . -0,019*
Constant 0,650 Constant 0,063
NL PE . e NL PE . 0,006
Constant 0,578 Constant 0,163
Equity i () Equity i 0,000
Performance - Performance 0,262
Bond i IE) Bond i 0,000
Performance 8 Performance 0,583
Discount ) -0,007* Discount : -0,006***
Rate 0,000 Rate 0,000
Pension 0,000%** Pension 0,000%**
Service Cost + Service Cost +
/ Employee 0,000 / Employee 0,001
-0,035*** -0,016***
Leverage + Leverage +
0,000 0,005
-0,096*** -0,037***

Profitability Profitability
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10.2.5 PERIOD REGRESSION TWO —REGRESSION RESULTS EXCLUDING LEVERAGE AND PROFITABILITY

Dependent variable: Winsorised total pension obligation / fair value of pension assets

U.S. Sample
Regression Il Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
68,020%** 67,206*** 65,411%%* 77,748%** 45,933%**
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. Investment -2,115% -6,832%** -7,184%** 3,081%** -5,010
Constant 0,063 0,000 0,000 0,004 0,233
T L (e -3,941%%* -4,313%** -3,941%%* -1,353 -14,941%**
Constant 0,000 0,000 0,000 0,318 0,001
After P.E. Investment -8,632*** -7,783%** -5,133*** -1,680 -21,269*
Constant 0,000 0,000 0,000 0,272 0,052
0,000%* 0,001 *** 0,001 *** -0,003*** 0,002**
Equity Performance
0,016 0,000 0,009 0,000 0,036
-0,006* -0,030*** -0,033*** 0,021%** 0,037***
Bond Performance
0,061 0,000 0,000 0,000 0,003
2,079*** 1,856*** 1,863*** 1,130*** 7,130%**
Discount Rate
0,000 0,000 0,000 0,005 0,000
Pension Service Cost / 0,001 *** 0,001 %** 0,002*** 0,001%** 0,003***
Employee 0,000 0,000 0,000 0,000 0,000
Total Observations 4814 3146 2484 1403 265
Cross Sections 650 428 336 181 41
R squared 0,120 0,187 0,196 0,199 0,422
U.S. Sample
Regression Il Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
c;‘e'fso‘::"'_’enxz::'; 0,109 0,072* 0,011%* 0,004%** 0,144
Chi Square Value 0,000%** 0,002%** 0,239 0,874 0,569

After = During
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10.2.6 PERIOD REGRESSION TWO —REGRESSION RESULTS INCLUDING LEVERAGE AND PROFITABILITY

Dependent variable: Winsorised total pension obligation / fair value of pension assets

Regression Il LB
EXP Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
66,964*** 67,969*** 63,931%** 75,284%** 44,965***
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. Investment -1,929% -6,099%** -6,691%** 2,873+ -7,745%
Constant 0,098 0,000 0,000 0,001 0,065
During P.E. Investment -2,694%** -2,667*%** -2,801*** -1,029 -11,745**
Constant 0,000 0,003 0,003 0,431 0,010
After P.E. Investment -7,014%** -6,338%** -4,978*** -2,351 -24,768**
Constant 0,000 0,000 0,000 0,155 0,035
0,000%* 0,001%** 0,001%** -0,003%** 0,002%*
Equity Performance
0,022 0,000 0,007 0,000 0,018
-0,006* S0I0308E -0,033*** @ oAl 0,048%**
Bond Performance
0,088 0,000 0,000 0,000 0,000
2,329%** 1,988%** 2,103%** 1,204%** 7,185%**
Discount Rate
0,000 0,000 0,000 0,003 0,000
e @ ] 0,001%** 0,001%** 0,002%** @ QUL 0,003***
Employee 0,000 0,000 0,000 0,000 0,000
-4,511%** -9,066*** -3,836** 6,914%** -8,257
Leverage
0,000 0,000 0,014 0,001 0,524
9,285%** 8,333%** 12,739%** 6,847%* 24,551*
Profitability
0,000 0,001 0,000 0,030 0,080
Total Observations 4760 3103 2453 1394 263
Cross Sections 648 427 335 180 41
R squared 0,190 0,561 0,267 0,218 0,435
Regression Il e
EXP Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
c"':g;'::_";:':?n':"ty 0,509 0,012** 0,003*** 0,007%** 0,508
ST L) 0,000%** 0,000%** 0,043%* 0,549 0,287

After = During
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10.2.7 PERIOD ROBUSTNESS REGRESSION TWO —REGRESSION RESULTS EXCLUDING LEVERAGE AND

PROFITABILITY

Dependent variable: Winsorised unfunded pension liabilities / total assets

U.S. Sample
Regression Il Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
0,098*** 0,057*** 0,058*** 0,176*** 0,032%**
Constant
0,000 0,000 0,000 0,000 0,008
Before P.E. Investment -0,004 -0,013%** -0,012%** -0,017 -0,006
Constant 0,537 0,000 0,000 0,220 0,528
T A (s -0,011%** -0,012%** -0,010%** 0,009 0,011%**
Constant 0,001 0,000 0,000 0,392 0,001
After P.E. Investment -0,017*** -0,011%** -0,009** -0,027 -0,004
Constant 0,000 0,001 0,027 0,043 0,468
0,000%*** 0,000 0,000 0,000%** 0,000*
Equity Performance
0,001 0,846 0,918 0,000 0,058
0,000** 0,000%*** 0,000%*** 0,000%** 0,000%***
Bond Performance
0,024 0,000 0,000 0,000 0,001
-0,009*** -0,004*** -0,004*** -0,015%** 0,001
Discount Rate
0,000 0,000 0,000 0,000 0,688
Pension Service Cost / 0,000%*** 0,000* 0,000%*** 0,000 0,000%**
Employee 0,000 0,084 0,000 0,198 0,003
Total Observations 3647 2240 1827 1200 207
Cross Sections 621 405 319 178 38
R squared 0,084 0,204 0,184 0,123 0,302
U.S. Sample
Regression Il Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
Chi S Val
Be'fo‘::a_'enu::; 0,288 0,666 0,591 0,090* 0,094*
Chi Square Value 0,070* 0,778 0,682 0,005%** 0,011%*

After = During
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10.2.8
PROFITABILITY

Dependent variable: Winsorised unfunded pension liabilities / total assets

PERIOD ROBUSTNESS REGRESSION TWO —REGRESSION RESULTS INCLUDING LEVERAGE AND

Regression Il U.S. Sample
EXP Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
0,104*** 0,051%** 0,068*** 0,225%** 0,027*
Constant
0,000 0,000 0,000 0,000 0,069
Before P.E. Investment 0,000 -0,013%** -0,014%** -0,016 -0,011
Constant 0,987 0,000 0,000 0,196 0,271
T U (e -0,007** -0,014%** -0,012%** 0,020** 0,011**
Constant 0,023 0,000 0,000 0,042 0,025
After P.E. Investment -0,017*** -0,015%** -0,013*** -0,028** 0,005
Constant 0,000 0,000 0,003 0,010 0,329
0,000%*** 0,000 0,000 0,000%** 0,000*
Equity Performance
0,000 0,819 0,904 0,000 0,053
0,000** 0,000%*** 0,000%*** 0,000%** 0,000
Bond Performance
0,014 0,000 0,000 0,000 0,189
-0,008*** -0,003*** -0,004*** -0,017*** -0,001
Discount Rate
0,000 0,003 0,000 0,000 0,596
Pension Service Cost / 0,000%*** 0,000%*** 0,000%*** 0,000%* 0,000**
Employee 0,000 0,001 0,000 0,028 0,038
-0,026*** 0,011%** -0,004 -0,113*** 0,034%**
Leverage
0,000 0,008 0,344 0,000 0,008
-0,042*** -0,032%** -0,067*** -0,114*** 0,018
Profitability
0,000 0,000 0,000 0,001 0,354
Total Observations 3621 2217 1809 1199 205
Cross Sections 620 404 318 178 38
R squared 0,131 0,201 0,241 0,244 0,228
Regression Il e
EXP Total Sample U.S. Sample Industry GIC U.K. Sample NL Sample
1
c"':g;'::_";:':?n':"ty 0,177 0,664 0,668 0,004%** 0,021**
Chi Square Probability 0,004*** 0,761 0,898 0,000%** 0,319

After = During
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10.3

10.3.1

REGRESSION RESULTS — REGRESSION THREE

COUNTRY REGRESSION THREE —RESULTS EXCLUDING AND INCLUDING LEVERAGE

Dependent variable: Winsorised allocation to equity and real estate (percentage)

US Constant

67,606%**

63,958***
UK Constant
0,000
49,261 ***
NL Constant
0,000
-10,240%**
US PE Constant +
0,000
-11,915%**
UK PE Constant +
0,000
1,611
NL PE Constant +
0,203
Long Term o 0382
Interest Rate 0,181
Equity . 0,001
Performance 0,158
Equity 0,002***
Performance (t- +
1) 0,000
o * % %
Bond _ g
Performance 0,000
Bond -0,013*
Performance (t- -
1) 0,052
Real Estate . Bty
Performance 0,899
Real Estate -0,003*
Performance (t- +
1) 0,057

Funding Status

US Constant

66,780%**

62,815%**
UK Constant
0,000
48,162***
NL Constant
0,000
-10,087***
US PE Constant
0,000
_ *kk
UK PE 10,605
Constant 0,000
0,096
NL PE Constant
0,942
Long Term 0237
Interest Rate 0,438
Equity 0,001
Performance 0,198
Equity 0,002***
Performance
(t-1) 0,000
_ * % %
Bond R
Performance 0,000
Bond -0,013**
Performance
(t-1) 0,049
Real Estate e
Performance 0,967
Real Estate -0,003*
Performance
(t-1) 0,053
-0,061**
Funding Status
0,013
6,389%**
Leverage
0,005
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10.3.2

COUNTRY REGRESSION THREE — REGRESSION RESULTS EXCLUDING REAL ESTATE AND INCLUDING AND

EXCLUDING LEVERAGE

Dependent variable: Winsorised allocation to equity (percentage)

57,721%**

US Constant
53,993 ***
UK Constant
0,000
37,825%**
NL Constant
0,000
0,342
US PE Constant +
0,590
-3,012%**
UK PE Constant +
0,003
-0,308
NL PE Constant +
0,854
Long Term . 0,9587*
Interest Rate 0,000
Equity + B
Performance 0,000
Equity - i
Performance (t-1) 0,000
Bond _ e
Performance 0,000
Bond 0,004
Performance (t-1) 0,284
-0,066***

Funding Status

57,239%**

US Constant
53,131***
UK Constant
0,000
37,408***
NL Constant
0,000
0,275
US PE Constant
0,633
-2,980***
UK PE Constant
0,001
-0,897
NL PE Constant
0,593
Long Term B
Interest Rate 0,000
Equity 0,002***
Performance 0,000
Equity 0,002***
Performance (t-
1) 0,000
Bond 0,066
Performance 0,000
Bond -0,004
Performance (t-
1) 0,245
-0,072***

Funding Status

Leverage

0,020
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10.3.3 COUNTRY ROBUSTNESS REGRESSION THREE —REGRESSION RESULTS EXCLUDING AND INCLUDING
LEVERAGE

Dependent variable: Winsorised allocation to bonds and other assets (percentage)

30,205*** 30,941%**
US Constant US Constant
32,500*** 33,579%**
UK Constant UK Constant
0,000 0,000
45,868*** 47,308***
NL Constant NL Constant
0,000 0,000
US PE . 14,658%** US PE . 13,869%**
Constant 0,000 Constant 0,000
UK PE . 7,512%* UK PE . 6,701***
Constant 0,008 Constant 0,000
NL PE N e NL PE . 1,172
Constant 0,767 Constant 0,406
Long Term : -0,399 Long Term : -0,093
Interest Rate 0,209 Interest Rate 0,761
Equity ) -0,001** Equity ) -0,001**
Performance 0,047 Performance 0,040
Equity -0,002*** Equity -0,002***
Performance - Performance -
(t-1) 0,000 (t-1) 0,000
Bond . 0,128*** Bond . 0,118%**
Performance 0,000 Performance 0,000
Bond 0,014%* Bond 0,016**
Performance + Performance +
(t-1) 0,040 (t-1) 0,039
Real Estate : 0,004 Real Estate ) 0,004
Performance 0,106 Performance 0,128
Real Estate 0,005%* Real Estate 0,004**
Performance - Performance -
(t-1) 0,022 (t-1) 0,044
Funding 0,106*** Funding . 0,102%**
Status 0,000
-7,984***

Leverage
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10.3.4 PERIOD REGRESSION THREE —REGRESSION RESULTS EXCLUDING LEVERAGE

Dependent variable: Winsorised allocation to equity and real estate (percentage)

u.s.
Regression Il Total u.s. Sample U.K.
Sample Sample Industry Sample WM
GIC1
62,046%** 59 045%*¥* G0 185%** 8 245*** 5] O5]***
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. -11,674*%%  -10,666***  -9,692*%**  _1) 368*** 3,389**
Investment
Constant 0,000 0,000 0,000 0,000 0,017
During P.E. <2,557%F  -3,792%F% 2 827%Kk .5 10%Kk g 7p7xkx
Investment
Constant 0,016 0,000 0,008 0,000 0,000
After P.E. -0,050 -7,580%** -5,239%* 13,835%** 1] ,458%**
Investment
Constant 0,982 0,000 0,027 0,000 0,000
Long Term Interest ~ 1:543*** 1,180*** 0,734* 0,136 -0,863
Rate 0,000 0,006 0,077 0,721 0,306
* % * % *
Equity 0,001 0,001 0,001 0,000 0,002
Performance 0,018 0,026 0,089 0,985 0,275
Equity 0,002%** 0,001%** 0,001%** 0,002%** 0,000
Performance (t-1) 0,000 0,003 0,000 0,001 0,987

-0,114%** -0,094*** -0,101*** -0,122%** -0,058***
Bond Performance

0,000 0,000 0,000 0,000 0,006
BondlPErformanee 0,000 -0,006 -0,007 -0,018* -0,039**
(t-1) 0,983 0,460 0,360 0,058 0,017
Real Estate 0,002 0,006*** 0,005*** -0,003 0,000
Performance 0,254 0,000 0,003 0,286 0,954
Real Estate -0,001 0,001 -0,001 -0,003 0,001
Performance (t-1) 0,390 0,649 0,404 0,281 0,899
-0,109*** -0,014 -0,009 -0,256*** -0,049
Funding Status
0,000 0,562 0,736 0,000 0,349
Total Observations 1606 795 694 672 139
Cross Sections 306 170 147 112 24
R squared 0,589 0,522 0,690 0,635 0,491
u.S.
. Total u.s. Sample U.K.
Regression lll Sample Sample Industry Sample ML
GIC1
Chi Square
Probability 0,000%** 0,005*** 0,005*** 0,001*** 0,031%**
Before = During
Chi Square
Probability 0,291 0,084* 0,314 0,000%*** 0,294

After = During

114



10.3.5

PERIOD REGRESSION THREE — RESULTS INCLUDING LEVERAGE

Dependent variable: Winsorised allocation to equity and real estate (percentage)

u.s.
Regression Il Total u.s. Sample U.K.
EXP Sample Sample Industry Sample WM
GIC1
60,906***  59,346***  62,610***  80,026***  44,629%**
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. -11,729*%%%  -10,466%** -9 462***  _11 616*** -4,365
Investment
Constant 0,000 0,000 0,000 0,000 0,142
During P.E. -3,101%**  _3,847*%* ) 918%*k*  _4 302*** 2,196
Investment
Constant 0,001 0,000 0,006 0,000 0,663
After P.E. -0,844 -6,868*** -4,029 13,226%** 9,690***
Investment
Constant 0,705 0,002 0,136 0,000 0,001
o s 1,529%** 1,196%** 0,611 0,213 -0,334
Rate 0,000 0,005 0,110 0,663 0,628
* % * %
Equity 0,001 0,001 0,001 0,000 0,003
Performance 0,012 0,021 0,152 0,890 0,141
Equity 0,002%** 0,001%** 0,001%** 0,002%** 0,000
Performance (t-1) 0,000 0,002 0,000 0,001 0,842
-0,122*** 1L _0,092* %% {1 -0,004*** | 0,123 *¥ " _0j057*F**
Bond Performance
0,000 0,000 0,000 0,000 0,002
Bond Performance 0,001 -0,008 -0,006 -0,016 -0,041%*
(t-1) 0,875 0,394 0,473 0,134 0,012
Real Estate 0,002 0,006*** 0,005%** -0,003 0,002
Performance 0,281 0,000 0,009 0,245 0,827
Real Estate -0,001 0,001 -0,002 -0,003 0,003
Performance (t-1) 0,426 0,674 0,281 0,283 0,583
-0,102*** -0,017 -0,018 -0,257*** -0,078
Funding Status
0,000 0,506 0,513 0,000 0,117
2,357 -1,202 -3,325% 7,705%* 27,721%**
Leverage
0,132 0,498 0,095 0,010 0,003
Total Observations 1599 791 690 669 139
Cross Sections 305 169 146 112 24
R squared 0,568 0,541 0,654 0,749 0,591
u.s.
Regression Il Total u.s. Sample U.K.
EXP Sample Sample Industry Sample DI e
GIc1
Chi Square
Probability 0,000%** 0,007*** 0,007*** 0,001%** 0,086*
Before = During
Chi Square
Probability 0,322 0,181 0,672 0,000%** 0,116

After = During
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Dependent variable: Winsorised allocation to equity (percentage)

10.3.6 PERIOD REGRESSION THREE - EXCLUDING REAL ESTATE EXCLUDING LEVERAGE

u.s.
. Total u.s. Sample U.K.
Regression Ill Sample Sample Industry Sample Wb
GIC1
52,366*** 54,085*** 56,470*** 73, 43,096***
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. -2,243** -0,244 0,057 -4,463** 1,298
Investment
Constant 0,047 0,828 0,968 0,031 0,494
During P.E. -1,126** -1,883*** -1,593** -2,746* 2,098
Investment
Constant 0,036 0,000 0,015 0,063 0,395
After P.E. 0,039 -1,444 -1,632 5,425* 6,487**
Investment
Constant 0,964 0,115 0,106 0,087 0,029
Long Term 1,774*** 0,926*** 0,652%** 1,396*** 0,335
Interest Rate 0,000 0,000 0,000 0,000 0,525
* %k %k * %k %k * %k k * %k k * %k k
Equity 0,003 0,002 0,002 0,001 0,005
Performance 0,000 0,000 0,000 0,000 0,000
Equity 0,002*** 0,002*** 0,001*** 0,002*** 0,003***
Performance (t-
1) 0,000 0,000 0,000 0,000 0,000
Bond -0,066*** -0,060*** -0,072*** -0,082*** -0,015
Performance 0,000 0,000 0,000 0,000 0,138
Bond -0,002 -0,005 -0,007* -0,002 -0,018
Performance (t-
1) 0,579 0,182 0,070 0,749 0,106
-0,083*** -0,017 -0,024* -0,320*** -0,125%**
Funding Status
0,000 0,136 0,074 0,000 0,000
Total' 4952 3242 2538 1444 266
Observations
Cross Sections 674 443 347 189 42
R squared 0,307 0,281 0,301 0,466 0,372
u.s.
. Total u.s. Sample U.K.
Regression lll Sample Sample Industry Sample RESSEl
GIC1
Chi Square
Probability 0,312 0,151 0,263 0,420 0,762
Before = During
Chi Square
Probability 0,201 0,631 0,971 0,014%** 0,137

After = During
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10.3.7 PERIOD REGRESSION THREE - RESULTS EXCLUDING REAL ESTATE INCLUDING LEVERAGE

Dependent variable: Winsorised allocation to equity (percentage)

u.s.
Regression Il Total u.s. Sample U.K.
EXP Sample Sample Industry Sample Wb
GIC1
SiL S 53,851 *** 56,836*** 72,804*** 39,771***
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. -2,319** -0,244 0,204 -4,361** -2,368
Investment
Constant 0,040 0,828 0,885 0,020 0,214
During P.E. -1,364** -1,969%** -1,337* -2,743* 0,945
Investment
Constant 0,015 0,000 0,063 0,085 0,753
After P.E. -0,270 -1,513 -1,254 4,181 9,016%**
Investment
Constant 0,752 0,102 0,225 0,238 0,000
Long Term 1,791*** 0,931 %** 0,650%** il Bl 0,296***
Interest Rate 0,000 0,000 0,000 0,000 0,474
* %k %k * %k %k * %k k * %k k * %k k
Equity 0,003 0,002 0,002 0,001 0,005
Performance 0,000 0,000 0,000 0,000 0,000
Equity 0,002*** 0,002*** 0,001*** 0,002*** 0,002***
Performance (t-
1) 0,000 0,000 0,000 0,000 0,001
Bond -0,066*** -0,060*** -0,072*** -0,081*** -0,020*
Performance 0,000 0,000 0,000 0,000 0,068
Bond -0,001 -0,004 -0,007* -0,003 -0,018
Performance (t-
1) 0,779 0,227 0,075 0,596 0,168
-0,082*** -0,016 -0,023* -0,335%** -0,133***
Funding Status
0,000 0,170 0,074 0,000 0,000
1,129 0,454 -1,659 9,157*** 16,566***
Leverage
0,262 0,646 0,209 0,000 0,001
Total 4936 3230 2528 1440 266
Observations
Cross Sections 674 443 347 189 42
R squared 0,309 0,280 0,299 0,445 0,435
uU.s.
Regression Il Total u.s. Sample U.K.
EXP Sample Sample Industry Sample LLEEGD
GIC1
Chi Square
Probability 0,387 0,128 0,299 0,441 0,323
Before = During
Chi Square
Probability 0,220 0,613 0,939 0,057* 0,030%*

After = During
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10.3.8 PERIOD ROBUSTNESS REGRESSION THREE - RESULTS EXCLUDING LEVERAGE

Dependent variable: Winsorised allocation to bond and other assets (percentage)

u.s.
. Total uU.s. Sample U.K.
Regression Ill Sample Sample Industry Sample WM
GIc1
38,314*** 39 253*** 38 38Qk** |7 0g@*** 33 ggkk
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. 12,445%%* 13 201%** 12 614*** 11 300*** -1,672
Investment
Constant 0,000 0,000 0,000 0,000 0,324
During P.E. 3,075%** 1,069 1,273 5,348%** -5,987*
Investment
Constant 0,006 0,366 0,401 0,000 0,063
After P.E. 1,614 12,989%**  13,200%**  -14,715%** -9 412%**
Investment
Constant 0,425 0,000 0,000 0,000 0,000
Long Term Interest -1,242%** -0,663 -0,125 -0,249 2,730%**
Rate 0,000 0,100 0,734 0,640 0,006
%k ok * %k * %k k
Equity -0,002 -0,001 -0,001 -0,001 -0,006
Performance 0,001 0,021 0,076 0,346 0,008
Equity -0,002%**  -0,001***  -0,002***  -0,002*** 0,000
Performance (t-1) 0,000 0,000 0,000 0,003 0,803

0,128%** 0,096*** 0,103*** 0,119%** 0,099%**
Bond Performance

0,000 0,000 0,000 0,000 0,000
BondlPErformanee -0,002 0,010 -0,001 0,021* 0,032
(t-1) 0,767 0,256 0,933 0,075 0,110
Real Estate 0,004 -0,004 -0,003* 0,005* 0,019**
Performance 0,120 0,116 0,066 0,076 0,022
Real Estate 0,003 0,001 0,001 0,002 -0,003
Performance (t-1) 0,115 0,702 0,723 0,491 0,739
0,092%*** 0,019 -0,001 O, 2777 0,104*
Funding Status
0,000 0,248 0,969 0,000 0,094
Total Observations 1272 542 472 615 115
Cross Sections 256 127 110 107 22
R squared 0,610 0,515 0,593 0,692 0,585
u.s.
. Total u.s. Sample U.K.
Regression lll Sample Sample Industry Sample QLBSRIE
GIC1
Chi Square
Probability 0,000*** 0,000*** 0,000%*** 0,045%* 0,192
Before = During
Chi Square
Probability 0,498 0,000*** 0,000*** 0,000*** 0,303

After = During
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10.3.9 PERIOD ROBUSTNESS REGRESSION THREE - RESULTS INCLUDING LEVERAGE

Dependent variable: Winsorised allocation to bond and other assets (percentage)

u.s.
Regression Il Total u.s. Sample U.K.
EXP Sample Sample Industry Sample WM
GIC1
39,298*** 36, 747**¥* 32 A39%** ]9 379%** 44 750***
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. 12,450%**  13,979*%** 13 25*** 8,753%** 5,449
Investment
Constant 0,000 0,000 0,000 0,005 0,113
During P.E. 3,635%** 1,566 1,272 2,875** 0,009
Investment
Constant 0,000 0,217 0,363 0,038 0,999
After P.E. 2,292 11,720%**  11,315*%*  _14,553*%*  _7 5og¥**
Investment
Constant 0,227 0,000 0,000 0,000 0,002
o s -1,283%** -0,608 0,034 -0,195 1,312
Rate 0,000 0,161 0,912 0,739 0,145
%k ok * %k %k k
Equity -0,002 -0,001 -0,001 -0,001 -0,006
Performance 0,000 0,047 0,113 0,328 0,005
Equity -0,002%**  -0,001***  -0,002***  -0,002*** 0,000
Performance (t-1) 0,000 0,000 0,000 0,002 0,963
0,127*** 0,104%** 0,108%*** 0,118%** 0,094%**
Bond Performance
0,000 0,000 0,000 0,000 0,000
Bond Performance -0,003 0,010 0,007 0,021 0,025
(t-1) 0,686 0,282 0,470 0,107 0,147
Real Estate 0,003 -0,002 -0,004%* 0,005* 0,016**
Performance 0,142 0,365 0,024 0,064 0,039
Real Estate 0,002 0,003 0,002 0,001 -0,004
Performance (t-1) 0,136 0,336 0,289 0,629 0,705
0,088%*** 0,018 0,017 0,285%** 0,135%*
Funding Status
0,000 0,331 0,435 0,000 0,014
-1,888 7,356%** 13,981%%* .12 560%**  -27,719%*
Leverage
0,315 0,008 0,000 0,000 0,016
Total Observations 1266 539 469 612 115
Cross Sections 255 126 109 107 22
R squared 0,591 0,546 0,701 0,569 0,667
u.s.
Regression Il Total u.s. Sample U.K.
EXP Sample Sample Industry Sample hLEELE
GICc1
Chi Square
Probability 0,000%** 0,000%** 0,000%** 0,027** 0,071*
Before = During
Chi Square
Probability 0,504 0,000%** 0,000%** 0,000%** 0,140

After = During
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10.4 REGRESSION RESULTS — REGRESSION FOUR
10.4.1 COUNTRY REGRESSION FOUR - RESULTS EXCLUDING LEVERAGE

Dependent variable: Winsorised estimated return on pension assets

6,991%** 7213%%*

US Constant US Constant

0,000 0,000
UK Constant UK Constant
0,000 0,000
5,209%**
NL Constant NL Constant
0,000 0,000
US PE . -0,127%** US PE . -0,058
Constant 0,000 Constant 0,284
UK PE + '0,082 UK PE + '0,124***
Constant 0,150 Constant 0,009
NL PE . -0,089 NL PE . 0,052
Constant 0,232 Constant 0,667
Long Term + 0,064*** Long Term + 0,064***
Interest Rate 0,000 Interest Rate 0,000
-0,051*** -0,044%**
GDP Growth + GDP Growth +
0,000 0,000
Equity . 0,000*** Equity . 0,000%**
Performance 0,000 Performance 0,000
Equity 0,000%** Equity 0,000%**
Performance + Performance +
(t-1) 0,000 (t-1) 0,000
Bond . -0,001** Bond . -0,001***
Performance 0,017 Performance 0,003
Bond -0,001%** Bond -0,002%**
Performance + Performance +
(t-1) 0,000 (t-1) 0,000
Equity . 0,013*** Equity . 0,010%**
Allocation 0,000 Allocation 0,000
Bond ) -0,006*** Bond ) -0,007***
Allocation 0,000 Allocation 0,000
0,275*** 0,293***

IFRS
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10.4.2 COUNTRY REGRESSION FOUR - RESULTS INCLUDING LEVERAGE

Dependent variable: Winsorised estimated return on pension assets

6975*** 7 180***
US Constant US Constant
UK Constant UK Constant
0,000 0,000
5,021 %%* 5,191%**
NL Constant NL Constant
0,000 0,000
US PE . -0,110% US PE . -0,171%**
Constant 0,052 Constant 0,000
UK PE . A UK PE . O
Constant 0,018 Constant 0,007
NL PE . e NL PE . b
Constant 0,397 Constant 0,938
Long Term + 0,068*** Long Term + 0,064***
Interest Rate 0,000 Interest Rate 0,000
-0,050*** -0,045%**
GDP Growth + GDP Growth +
0,000 0,000
Equity . 0,000*** Equity . 0,000%**
Performance 0,000 Performance 0,000
Equity 0,000%** Equity 0,000%**
Performance + Performance +
(t-1) 0,000 (t-1) 0,000
Bond N 0,000 Bond . -0,001***
Performance 0,205 Performance 0,001
Bond -0,001%** Bond -0,002%**
Performance + Performance +
(t-1) 0,000 (t-1) 0,000
Equity . 0,013*** Equity . 0,010%**
Allocation 0,000 Allocation 0,000
Bond ) -0,006*** Bond ) -0,007***
Allocation 0,000 Allocation 0,000
0,000 0,143*
Leverage - Leverage -
0,959 0,056

0,238%** 0,282%**
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10.4.3 PERIOD REGRESSION FOUR - RESULTS EXCLUDING LEVERAGE

Dependent variable: Winsorised estimated return on pension assets

u.S.
. uU.s. Sample U.K.
Regression IV Total Sample e Ty el NL Sample
GIC1
4,198%** 6,730%** 6,387*** 4,626%** 3,259%**
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. Investment -0,151* 0,048 0,032 -0,129 -0,031
Constant 0,083 0,637 0,782 0,118 0,690
BT P e e -0,124%* -0,370%**  .0,388%** -0,068 -0,191*
Constant 0,017 0,000 0,000 0,311 0,089
After P.E. Investment -0,072 -0,363*** -0,347*** -0,084 -0,420**
Constant 0,186 0,000 0,000 0,384 0,039
0,295%** 0,113*** 0,121%** 0,258*** ©,877
Long Term Interest Rate
0,000 0,000 0,000 0,000 0,000
0,113*** 0,005 0,002 -0,020 -0,095***
GDP Growth
0,000 0,597 0,845 0,252 0,002
0,027*** 0,013*** 0,016*** 0,009*** 0,036%**
Equity Performance
0,000 0,000 0,000 0,000 0,000
-0,006*** -0,008*** -0,006*** -0,006*** -0,005
Equity Performance (t-1)
0,001 0,000 0,000 0,003 0,203
0,003*** 0,000 0,000 0,000 -0,001**
Bond Performance
0,000 0,955 0,278 0,331 0,034
0,000* -0,001%** -0,001%** 0,000 -0,002***
Bond Performance (t-1)
0,076 0,000 0,000 0,220 0,006
0,000%*** 0,000%*** 0,000%*** 0,000 0,000%*
Equity Allocation
0,000 0,000 0,000 0,591 0,014
0,000%*** 0,000* 0,000** 0,000%** 0,000
Bond Allocation
0,000 0,053 0,035 0,001 0,560
na na na na na
IFRS
na na na na na
Total Observations 4856 2176 2485 1417 263
Cross Sections 673 443 347 189 41
R squared 0,428 0,429 0,437 0,240 0,587
u.s.
. u.s. Sample U.K.
Regression IV Total Sample e Tl e NL Sample
GIC1
Chi Square Probability 0,769 0,000%**  0,000%** 0,524 0,122
Before = During
Chi Square Probability 0,432 0,888 0,328 0,893 0,228

After = During
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10.4.4 PERIOD REGRESSION FOUR - RESULTS INCLUDING LEVERAGE

Dependent variable: Winsorised estimated return on pension assets

u.s.
Regression IV Total u.s. Sample U.K.
EXP Sample Sample Industry Sample h LTI
GIC1
4,176%** 6,750%** 6,419%** 4,622%** 3,405%**
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. Investment -0,164* 0,045 0,040 -0,166** 0,069
Constant 0,059 0,661 0,732 0,029 0,502
During P.E. Investment ~ -0,144%**  -0,326%**  .0,371*** -0,091 -0,163
Constant 0,009 0,000 0,000 0,204 0,122
After P.E. Investment -0,102* -0,354%*%  .0,333%** -0,087 -0,363**
Constant 0,070 0,000 0,000 0,374 0,039
0,293*** 0,110%** 0,118%** () S 0,383***
Long Term Interest Rate
0,000 0,000 0,000 0,000 0,000
(0), dlglalee 0,004 0,001 -0,018 -0,097***
GDP Growth
0,000 0,705 0,950 0,291 0,001
0,027*** 0,013%** 0,016*** 0,009%** 0,036%**
Equity Performance
0,000 0,000 0,000 0,000 0,000
-0,006*** -0,008*** -0,006*** -0,006*** -0,005
Equity Performance (t-1)
0,001 0,000 0,000 0,003 0,156
0,003*** 0,000 0,000 0,000 -0,001**
Bond Performance
0,000 0,777 0,340 0,341 0,042
0,000 -0,001*** -0,001*** 0,000 -0,002%**
Bond Performance (t-1)
0,102 0,000 0,000 0,225 0,009
0,000%** 0,000%** 0,000%** 0,000 0,000%**
Equity Allocation
0,000 0,000 0,000 0,478 0,007
0,000%*** 0,000* 0,000** 0,000*** 0,000
Bond Allocation
0,000 0,059 0,027 0,001 0,489
0,159** 0,000 -0,020 0,186 -0,697**
Leverage
0,047 0,998 0,783 0,112 0,027
na na na na na
IFRS
na na na na na
Total Observations 4841 3164 2475 1414 263
Cross Sections 673 443 347 189 41
R squared 0,430 0,422 0,430 0,246 0,593
u.s.
Regression IV Total u.s. Sample U.K.
EXP Sample Sample Industry Sample WML
GIC1
Chi Square Probability 0,823 0,000%**  0,000%** 0,409 0,077+
Before = During
Chi Square Probability 0,520 0,574 0,396 0,972 0,236

After = During
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10.5 REGRESSION RESULTS — REGRESSION FIVE

10.5.1 REGRESSION FIVE - RESULTS EXCLUDING LEVERAGE AND PROFITABILITY

Dependent variable: Winsorised pension discount rate

3,495%**
US Constant
0,000
3,510%**
UK Constant
0,000
3,220%**
NL Constant
0,000
US PE . 0,206***
Constant 0,000
UK PE -0,040
+
Constant 0,226
NL PE . oar+ | o2aere
Constant 0,001
Long Term 0,368***

Interest Rate

na

IFRS

3,528%**
US Constant

0,000
3,545%**
UK Constant
0,000
3,283%**
NL Constant
0,000
US PE . 0,230%**
Constant 0,000
UK PE 0,006
+
Constant 0,838
NL PE R oase | oant
Constant 0,002
Long Term 0,364***

Interest Rate

na

IFRS
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10.5.2

Dependent variable: Winsorised pension discount rate

REGRESSION FIVE - RESULTS INCLUDING LEVERAGE AND PROFITABILITY

3,489%**
US Constant
0,000
3,503%**
UK Constant
0,000
3,232%**
NL Constant
0,000
e . 0,200***
Constant 0,000
UK PE . el
Constant 0,032
NL PE . 02677
Constant 0,000
Long Term + 0368%%*
Interest Rate 0,000
0,000
IFRS ha
0,99
-0,062
Profitability -
0,443
0,045
Leverage

3,505%**
US Constant
0000 --
3,522%**
UK Constant
0,000
3’274***
NL Constant
0,000
US PE 0’221***
Constant * 0,000
UK PE 0,016
+
Constant 0,619
NL PE . -0,200***
Constant 0,001
Long Term + 03645+
Interest Rate 0,000
-0,009
IFRS na
0,554
-0,031
Profitability

0,688

0,004

Leverage
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10.5.3 PERIOD REGRESSION FIVE - RESULTS EXCLUDING LEVERAGE

Dependent variable: Winsorised pension discount rate

3,503%** 3,863%** 3,816%** 2,673%** 1,679***
Constant
0,000 0,000 0,000 0,000 0,000
Before P.E. 0,105*** 0,267*** 0,254*** -0,042%**  .0,296%**
Investment
Constant 0,002 0,000 0,000 0,328 0,000
During P.E. -0,052* -0,110%** -0,033 -0,048 0,140*
Investment
Constant 0,076 0,000 0,324 0,164 0,067
After P.E. -0,097*** -0,193*** -0,193*** 0,013 0,291***
Investment
Constant 0,009 0,000 0,000 0,847 0,001
Long Term Interest 0,367*** 0,306*** 0,312%** 0,533*** 0,735%**
Rate 0,000 0,000 0,000 0,000 0,000
na na na na na
IFRS

Chi Square
Probability 0,000*** 0,000*** 0,000***
Before = During
Chi Square
Probability 0,331 0,069* 0,005***
After = During

0,912

0,420

0,000%***

0,124
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10.5.4 PERIOD REGRESSION FIVE - RESULTS INCLUDING LEVERAGE

Dependent variable: Winsorised pension discount rate

3,517%** 3,834%** 3,806*** 2,619%** 1,566%**

Constant
0,000 0,000 0,000 0,000 0,000

Before P.E. 0,109%** 0,272%** 0,263%** -0,043 -0,308***
Investment

Constant 0,001 0,000 0,000 0,309 0,000
During P.E. -0,063* -0,050%* -0,015 -0,082%* 0,135*
Investment

Constant 0,052 0,048 0,659 0,011 0,086

After P.E. MO | DIAFFEE | QIS5 -0,009 0,343%**
Investment

Constant 0,033 0,001 0,002 0,879 0,000

longTerm Interest  0:362***  0,304***  0,306%**  0,545%%*  0,745%**

Rate 0,000 0,000 0,000 0,000 0,000
Profitability 0,050 0,396*** 0,399*** -0,437%**  _0,697***
0,516 0,000 0,001 0,000 0,009
0,038 0,031 0,026 0,070 0,436%**
Leverage
0,330 0,473 0,641 0,106 0,009
na na na na na
IFRS

na na na na na

Chi Square

Probability 0,000*** 0,000*** 0,000*** 0,466 0,000***
Before = During

Chi Square

Probability 0,714 0,036** 0,013** 0,265 0,019**
After = During
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