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Abstract

This paper provides a meta-analytic review of erogirresearch on the value relevance of pensioouating
information developed over more than three decdtigses beyond qualitative reviews by applyingih $et of
meta-analytic procedures to summarize existingaresefindings on a quantitative level. Given litdgidence
from other jurisdictions, the meta-analysis focusestudies in the United States. Key results arfltows: (1)
All items related to the balance sheet are vallevamt but all components of pension expenses ate(2)
Amounts related to the balance sheet however are netevant than amounts related to the incomersiht
when disclosed in the notes but not when recogni@@dThe value relevance of information on pengitans
differs in the set of accounting standards appked the valuation model employed. The findings impl
opportunities for future research, that could exphryond early stages of pension accounting inUSeand
particularly address pension accounting under IFRBulti-country settings or vis-a-vis domestic agnting
standards. Overall, the results have implicati@mgtie ongoing regulatory debate of standard-setteat strive
for improvement and convergence of pension accognti
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1. Introduction

Pension accounting raises debates about adequadardging rules all over the world (e.g. Angt al. 2010;
Barth 1991; Fasshauer & Glaum 2012; Glaum 2009; Ippolito 1985, 1987, 2002; Klumpes 1994, 2000, 2001). In
2006, the International Accounting Standards Bq&&B) and the US Financial Accounting Standardsuglo
(FASB) started a convergence project, which funddelly reviews all aspects of its current rulespaofst-
employment benefits accounting. In the same ydsr, RASB issued the revised Statement of Financial
Accounting Standard (SFAS) 158 as temporary aligrintigat particularly eliminated the corridor apprbao
treat actuarial gains and losses. Likewise, theBiAgarted a short-term project with a limited scoperovide
users with enhanced information about post-employnbenefits. On 16 June 2011, the IASB publishesl th
amended International Accounting Standard (IAS)E8ployee Benefits, which is effective from 1 Januar
2013. The main improvements compromise the abobstrof the deferred recognition, the presentatiogains
and losses as well as the enhanced disclosuraeetrrts. These changes foster a longstanding discu&.g.
Glaum 2009; Klumpes 1994, 2000, 2001; Napier 2009; Whiteford & Whitehouse 2006).

The key objective of the IASB’s and the FASB's effois to develop accounting standards that provide
financial information which is useful for existirapd potential investors (FASB 2013; IASB 2013). uéion
research attempts to explain the relationship betwaccounting amounts and the firm value (Barth6200
Landsman 1986; Miller & Modigliani 1966; Modigliadi Miller 1958; Ohlson 1995). The contentious debat
about pension accounting suggests that pensioruating information presented in financial statemaffiects
investors’ behaviour. Empirical research employmiegs discount (e.g. Daley 1984; Feldstein & Mol&83;
Feldstein & Seligman 1981), balance sheet modejs Barth 1991; Gopalakrishnan & Sugrue 1993; Larals
1986) and variations of the Ohlson model (e.g. Battal. 1993; Coronado and Sharpe 2003; Hdrah. 2007a).
Still, the results are far from conclusive.

The purpose of this paper is to summarize and ataline large body of research that has examired th
value relevance of pensions over the past 36 yddms. meta-analysis evaluates in total 22 studigh &9
regressions and is related to the narrative retigwslaum (2009). However, qualitative reviews hawve key
limitations. First, subjective interferences camdéo misleading interpretations of research res@iecond, they
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fail to identify objective moderating variables (#W9986). To mitigate these limitations, this papses a whole
set of meta-analytical methods. They allow gengradi the characteristics of independent variabietuded in
research studies and to evaluate whether the sesagresent similar coherence (Hetyal. 2006; Hunter &
Schmidt 2004; Wolf 1986).

Particularly, this paper aggregates prior reseséwchxamine the association of various types of ijpens
accounting information and firm value. First, tlagudy analyzes the value relevance of pension aticmu
information related to the balance sheet and tantt@me statement. Second, it compares the valaeamce of
types of pension accounting information and ex@ombether amounts that are recognized or discloséae
notes convey the same information. Third, it expéothe effect of different sets of accounting rudesl of
different valuation models on the value relevanfceemsion accounting information in empirical rasha

Published research studies almost entirely exppmesion information under United States Generally
Accepted Accounting Principles (US GAAP) (Glaum 20(QNotel) In consequence, this meta-analysissesu
on these studies and cannot include a moderatarofamtry, legal tradition or non-US accounting regi Prior
studies discuss the transferability of the resoltsvalue relevance studies on other accountingmegi
Addressing the accounting rules, Shamrock (201@)es that US GAAP und IFRS regulation does notdiff
significantly. In contrast, Glaum (2009) notes thational differences could cause disparity in @dpgharket
reactions on equivalent pension accounting infoionate.g. Ali & Hwang 2000; Hail & Leuz 2006). Whilthe
meta-analysis is restricted to studies on diffesmis of US GAAP, international findings are in@ddin the
discussion.

The key findings of this meta-analysis are as fedio(1) Balance sheet related amounts are genetallye
relevant and show the expected sign of associatitnfirm value, this does not hold true for amaurglated to
the income statement, (2) the comparison of thennedfect sizes indicates that amounts related eédbtidance
sheet are more relevant than amounts related tmtloene statement when disclosed in the noteghéyalue
relevance of pension information differs betweets g US pension accounting regulation and (4) ¢akie
relevance of pension information differs betweeluaon models employed.

The remainder of this paper is organized as folldsection 2 provides an overview of pension acdaagnt
under US GAAP. Section 3 develops the hypothesastid® 4 presents the methodology employed andd®ect
5 describes the data. The results of the meta-sisabre presented in Section 6. Section 7 conclaghels
discusses avenues for future research.

2. Historical and current pension accounting

Pension accounting in the US has had three magps gif development. THiest stepwas the implementation of
Accounting Principles Board (APB) Opinion No. Bccounting for the Cost of Pension Plans in 1968SB
1966; 1985). Scope of this standard was the reduction of fluctuations in pension cost (Phoenix & Bosse 1967). In
subsequent years the importance of information apeusions raised with the increased number ofspéamd
amounts of pension assets and obligations (FefdgteSeligman 1981). In addition, the legal and ewuit
environment changed and the existing accountirgsribecame increasingly criticized (FASB 1985).

Given this background, in theecond stepone of the first projects of the FASB was the alepment of
SFAS 87Employers’ Accounting for Pensigriially published in 1985. The key feature of S5-87 was the
implementation of a single method for computing pe@ision cost, called projected unit credit mett@derall
SFAS 87 moved pension accounting away from casfs hawards accrual basis (Ali & Kumar 1993). The
FASB mentioned that it is ‘... a worthwhile and siigant step in that direction, but it also belietkat those
conclusions are not likely to be the final stephiat evolution.” (SFAS 87.5).

Thethird stepis the development of SFAS 158, which was issue2006, and is effective for fiscal years
ending after the 15 December 2006. Key factor ésdtimination of the corridor approach (FASB 200B)e
FASB argues that this change provides financigkstants that are more complete and easier to unddrs
This is because information previously reportedtiia notes will be recognized in an employer’s firiah
statements (FASB 2006). Lately, the FASB integraterlSFAS 158 into the new codification (see Acdimgn
Standards Codification (ASC) 718ompensation-Retirement Benéfisxcluding pre-SFAS 158 literature
(FASB 2012).

Similar to the FASB the IASB revised its pensiorca@amting rules. Outcome of the project ‘Post-
employment benefits (including pensions)’ is theeaded IAS 1%Employee Benefitpublished in June 2011
(IASB 2011). The improvements of pension accouniting006 by the FASB and in 2011 by the IASB shtiqee
first phase of the convergence projBdstretirement Benefit Obligations, Including Pemsi(FASB 2014). A
fundamental review of the post-employment benefitsounting is the scope of the second part (FASBIRO

Currently, the employers assumed risk of the cbdtemefits attributed to the employees after reiat
explain the recognition of a pension obligationg@y 2011; Shamrock 2012). This liability refledie amount
of benefits attributed to the service of the empkyn the actual period (Shamrock 2012). Accordin§ASB
ASC 715, the portion of the present value of futbemefits attributed to past service is referrechsothe
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projected benefit obligation (PBO). That includeduarial assumptions (Bragg 2011), like economig.(e
interest rate, inflation-index) and demographicuagstions (e.g. rate of mortality and date of retiemt).
Alternative liability measures are accumulated fienabligations (ABO). In contrast to the PBO, futu
compensation levels (e.g. progressions of salareswages) are not considered by the calculaticheo®ABO
(Bragg 2011). To secure the payment of the pensanefits, the entities provide plan assets thatHaen
segregated and restricted (FASB ASC 715-30-2QhefPBO exceeds the fair value of related plantagBeA),
adjusted for other components, the employer wibgmize, according to the asset-liability approacpgension
liability (PL) in his financial statement. If theLR exceed the PBO, a pension asset (PA) will begaized
(Coronado and Sharpe 2003; FASB ASC 715-30-25-1).

Moreover, the annual changes of the pension olfiggtresented in the balance sheet are reflected as
pension costs (PC) in the income statement. Thigpcges current service cost (SVC), interest dd$T)and is
reduced by the expected return on plan assets (RPLRhe service cost reflects the present valughef
pension benefits earned by employees during the (@rronado and Sharpe 2003). The interest costsitioe
increase in the pension obligation that resultsnfrine interest due to the lomgsm horizon (Bragg 2011;
Shamrock 2012). Other components, depending onredgnition, may include actuarial gains anddsspast
service cost and the effect of any curtailments or settlements (Bragg 2011; Coronado & Sharpe 2003; Shamrock
2012). As a result of the above projects, the menaccounting rules under IFRS have become veriasito
the US GAAP rules.

3. Hypotheses development

The key objective of valuation research is to eelatcounting amounts to a measure of firm valuet(B# al.

2001; Landsman 1986; Modigliani & Miller 1958; Ohlson 1995). Therefore researchers analyze if financial

statement information are reflected in the stockketavaluation (Barth 2006). Usually they use rsgien

models with share price or other estimates of fuatue as the dependent variable and different iadégnt
variables derived from the research question (gatance sheet or income statement information disaméts

associated disclosed information). As a resulty@aklevance studies can only provide indirect@vig of the
decision-usefulness of financial statements. Théhawwlogy does not provide information on whethmeistors
have actually used accounting information in ti@iestment decision @th 2006; Beaver 2002). Furthermore,

Holthausen and Watts (2001) criticize the requinetmef information efficiency and illustrate econadnie

problems. In contrast, Barth (2000) and Baatfal. (2001) argue that value relevance research nexdsanket
efficiency, if the share price reflects the invest@xpectations. Because of such limitations, @alelevance
research is controversial (Barth 2006; Barth et al. 2001; Glaum 2009; Holthausen & Watts 2001). Yet, value

relevance research is an acknowledged method wuating research that attempts to operationalizésiban-

usefulness (Bartht al.2001; Beaver 2002; Glaum 2009).

Especially, the complex accounting of pension peedularge and pervasive financial statements sffect
(Barth 1991; Barthet al. 2001; Coronado & Sharpe 2003). Investors’ undaditey of the disclosures and the
incorporation of published pension accounting infation in their decisions is questionable (Bartb®0Glaum
2009). International developments of pension actiogrstandards and their application constitute eraus
empirical studies. Several authors investigaterétationship between share value or other measafréism
value and pension accounting information presemdihancial statements (e.g. Anet al. 2010; Barth 2006;
Landsman 1986; Modigliani & Miller 1958; Ohlson B9 Glaum’s (2009) narrative review analyses those
studies and organizes the extensive information. ivta-analysis complements this narrative reviewthzy
quantitative analysis of prior research. In defallpwing questions arise:

1. Are pension assets or liabilities and pension ceslise relevant?

2. Do the various pension variables differ in the ealelevance?

3. Do the results change in time due to changes iouating methods?

4. Do the results change as a consequence of thetiealuaodels used in the examined studies?

Several studies try to answer the first questiowriter to find a relation between the balance shedt
income statement information about pensions anditirevalue (e.g. Bartlet al. 1993; Coronado & Sharpe
2003; Daley 1984). The complex pension accounteguires a wide range of disclosures to ensure users
understanding (Bragg 2011). This includes the carepts of pension liabilities or assets, pensiots¢c@hd the
assumptions needed for their calculations.

The first step of calculating the pension liabilisyto discount future pension payments that reprethe
present value of future benefits. The reflectediporof the present value of future benefits atttial to past
services is the basis for the calculation of pemsasset or liability as well as pension cost. Imtrast,
accumulated benefits determine the minimum liabilinder ASC 715-30. Recent studies show the value
relevance of both projected and accumulated ben@iarth 1991; Choét al. 2006). Plan assets, which have
been segregated and restricted to provide for persenefits, show a positive influence on the fuatue (Barth
1991; Davis-Fridayet al. 1999, 2004; Gopalakrishnan & Sugrue 1993). Thluas of pension obligation and
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fair value of plan assets is the pension assefiadility, subject to the condition that no otherfateed
components exist (Bragg 2011). Studies show indeciesults in regard to the pension asset orliiglzin firm
value (Barthet al. 1996; Feldstein & Morck 1983; Werner 2011).

Annual changes of the pension asset or liability @cognized by pension cost (PC). Early studigdyim
the value relevance of pension cost (Battlal. 1992, 1993; Bodiet al. 1985; Daley 1984). Yet, the results are
indecisive for their major components (service coderest cost and return on plan assets). Earflinfgs of
Barth et al. (1993) raise a controversial discussion aboutekamined positive effect of the service cost
component. Later studies partially support thisulte@Barth et al. 1993; Hannet al. 2007a). Theory building
studies explain this unexpected association withrgaticit contract theory of pension agreementp@lfio 1985,
1987, 2002; Luchak & Pohler 2010) and considerisergosts as a proxy for value creation by humapitala
(Glaum 2009; Hanet al. 2007a). Further studies document a negative infleef interest costs and a positive
influence of the return on the fair value of plasets on firm value (Bart#t al. 1993).

Based on these studies and review results by G20®0), | run a full set of meta-analytical methotds
state my first hypothesis the following way:

H1: There is an association between pension atog information and firm value.

In addition to the discussion of the relevancee@igion accounting information presented in finadrat@ements
for investors’ firm valuation, a controversial digle raise about differences between various pensidgables
and their influence on firm value. In this contélére are three strands of literature. One pathefstudies
investigates the influence of various measures of the obligation on the firm value (Barth 1991; Coronado and
Sharpe 2003). Other studies analyze the valueaet®vof recognized items and disclosed pensionuatiog
information (Barth 1991; Coronado & Sharpe 2003; Werner 2011). Another strand considers whether
information presented in the balance sheet orrtheme statement convey redundant suggestion fesioxs’
decisions (Barth 1991; Barth et al. 1993; Choi et al. 1997).

The first strand of literature finds evidence foffatences between accumulated benefit obligationd
projected benefit obligations (Barth 1991; Choal. 1997; Gopalakrishnan & Surgue 1993). As opposedtido
accumulated benefit obligation, the projected hienebligation includes expectations’ about future
compensation levels. A controversial discussionceoms the use of future benefits based on the mprese
obligation to calculate the projected obligatioraf® 1991; Gopalakrishnan & Surgue 1993). One probk
that future expectations could not constitute aility since it is not the result of past eventgd@y 2011).
Another concern relates the reduction of reliapitiie to prospective assumption. In contrast, twaimulated
benefit obligation could be systematically unddestebecause they ignore future inflation. At thétdoo line, a
higher influence of PBO suggests that investormdethese compensation in their valuations (Ba@®).

Another important question in accounting reseachaddressed by the second strand of literature. It
analyses whether recognition and disclosures afeqbesubstitutes (Glaum 2009). For example, Gdpehnan
(1994) states that investors attach equal impoetdaacpension information disclosed in the footnades to
those that are recognized. In contrast, severdiestufind a different assessment of recognized disdosed
amounts by financial statement users. Some studeédd a more effective market valuation of recoguiz
accounting information (Coronado & Sharpe 2003;rd& Hossain 2009). Other studies imply that disales
are superior (Barth 1991; Barth al. 1993; Werner 2011).

The third strand concentrates on differences inviilee relevance of pension information presented i
balance sheet and income statement. Theory isisidecOne part of literature identifies differesde equity
investor perception (Coronado & Sharpe 2003; Gd@AO). Other articles stated that the informatiorboth
statements are redundant and convey identical ofafim value (Barthet al. 1993; Hannet al. 2007a).
Empirical evidence acknowledges the concurrentribeoFor example, Barthat al. (1993) find that pension
balance sheet and income statement informatiorigeoxery similar information to the price-setting.contrast,
several years later Coronado and Sharpe (2003g\ata contrary result and show that income statemen
information is value relevant and balance sheeriétion has only a marginal influence.

The opposing theoretical and empirical findingsateethe need for further research of this topice Th
second hypothesis states:

H 2: There are different associations betweenawgipension accounting variables and firm value.

The pension accounting in the US has had threernstgges of regulatory development. These wereogeri
related to APB 8, SFAS 87 and SFAS 158, respegtivdie implementation of SFAS 87 is effective facél
years ending after 15 December 2006 and involvedrémnsition from a cash-based to an accrual-bpsesdion
accounting (Ali & Kumar 1993; Gopalakrishnan & Sugrue 1993). Accounting literature assessed this change as
being an improvement of the pension accountingigu@oronado & Shgpe 2003; Houmes et al.2012; Werner
2011) and simultaneous a positive effect on firnueaBarthet al. 2008; Liu et al. 2012). However, early
studies find evidence of a greater influence ofoaoting incentives and therefore a negative infteeon
investors’ firm valuation under SFAS 87 in companigo APB 8 (Ali & Kumar 1993). Furthermore, Hung
(2000) states that the use of accrual accountifectaf the overall value relevance of financial estant
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information in countries with weak shareholder pobdibn negatively. This leads to the following hipesis:

H 3: The results differ between the sets of USiparaccounting regulation.

Three major approaches of valuation research have developed over time (Glaum 2009; Holthausen & Watts
2001). The different stages compromise the follgudifferent valuation models (Bartt al.2001; Holthausen
& Watts 2001): earnings discount models (EDM), bhatasheet models (BSM), and variations of the Ghlso
model (OM). Early studies use variations of earginijscount models based on Modigliani & Miller (895
(Barth et al. 1992; Daley 1984; Feldstein & Seligmann 1981; Hann et al. 2007a; Hann et al 2007b; Oldfield
1977). Further studies regresses the market vdlfiends equity on accounting measures of pensiesea or
liability (Davis-Fridayet al. 1999; Davis-Friday et al. 2004; Feldstein & Morck 1983; Gopalakrishnan 1994;
Gopalakrishnan & Sugrue 1993; Landsman 1986; Landsman & Ohlson 1990; Mitra & Hossain 2009). Most
recent value relevance studies are basethe Ohlson model (Amir 1993, 1996; Amir et al. 2010; Barth et al.
1993; Coronado & Sharpe 2003; Hann et al.2007a; Hann et al.2007b; Ohlson 1995; Werner 2011).

While all of these models link firm value to firnmaracteristics, they are based on different apmesto
explain the relation (Barth 2006; Glaum 2009; Lands 1986; Modigliani & Miller 1958; Ohlson 1995).
According to prior literature, the valuation modedse robust against information inefficiency andeost
problems (Aboodyet al. 2002; Barth 2006). Controversy, Holthausen & W§2301) states that the adequate
model specification is a fundamental step in vaduatesearch. Inappropriate models cause mislediidmgs.
One strand of literature discusses theoreticalmapsans of existing models (Bar#t al. 2001; Beaver & Ryan
2005; Holthausen & Watts 2001). Another strand $@suon differences in their application in empirica
valuation research (e.g. Deechetal. 1999; McCrae & Nilsson 2001). In this context,d&Dial. (2000) find that
testing the Ohlson model in OLS regression, typjaaded in valuation research, could be inacculdteeover,
an underestimation of the firm value, as a resfuthe Ohlson model, is recognized (e.g. Deeclebwal. 1999;
McCrae & Nilsson 2001; (@t al.2000). Therefore my last hypothesis states:

H 4: The results differ between various valuatioodeis.

4. Meta-analysis techniques

The methodology of the conducted meta-analysisivided in three parts. The first part link#l (1) the
calculation of mean effect size of the influencepefsion related variables on the firm value (HedgeOlkin
2002; Guenther & Gaebler 2014; Hunter & Schmidt 2004; Kuerschner & Guenther 2012; Lipsey &
Wilson 2001) and the combination of the resultsaohumber of independent tests which test a common
hypothesis (Wolf 1986). The second p&it3) addresses differences of the previous calculamiesh effect sizes.

In the third partif 3-4), a further moderator analysis examines the infteeof sets of US pension accounting
regulation and valuation models on the mean eff&r#s (Borensteirt al. 2009; Hunter & Schmidt 2004;
Lipsey & Wilson 2001).

The primary objective of meta-analysis is the congoa of quantitative results provided by variotisdges.
Therefore, the individual results have to be tramsf in a comparable measure called effect sipeefBteiret
al. 2009). One typical effect size is Pearson’s catieh coefficient r (Hedges & Olkin 2002; HunterS&hmidt
2004; Lipsey & Wilson 2001). (Note 2) For an enhethcomparison of effect sizes | use the varianabiliing
Fisher z-transformation (Hartureg al. 2008; Hedgest al. 1992).

Unfortunately, the examined studies do not alwagigort the necessary correlation variables. This is
commonly solved by converting other statistics ittie known effect measure r (Guenther & Gaeblerd201
Hunter & Schmidt 2004; Kuerschner & Guenther 20lipsey & Wilson 2001). Several standard procedures
exist for this alteration, for example the tramsitofy2 statistics i (Card & Ahn 2011; Lipsey & Wilson 2001).

However, this meta-analysis focuses on value relwatudies that usually make use of regressiorelmod
(Glaum 2009). No standard technique exists forcthreversion of regression coefficients into the tringAloe
& Becker 2011). This approximation is important &ese estimations only on the basis of availablecefizes
causes three major problems (Peterson & Brown 20QB) ignoring essential studies to an accurate
understanding, (2) increasing sampling error, &pring research design and specific sample cleistits.

To avoid this exclusion of relevant studies, | usdhis meta-analysis the recent approach of Alog a
Becker (2011) for the transformation of regresgiogfficient inr-scores. They present a model which compute
the semipartial correlation,. This approach is based on the assumption thasetmepartial correlation can be
expressed as the difference between the followimgR?. One of these variables & representing the squared
multiple correlation for the full model and the etlone isR(Zf) describing the squared multiple correlation for a
full model without the regression coefficient ofdrest (Aloe & Becker 2011). According to this idead after
some mathematical rearrangemengscan be written as:

_ 4 AR

e JN=—k—=1)
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whereR? is the squared multiple correlation for the fulbael,t, represents the results of theest of the
regression coefficient in the multiple regressiNreflects the sample size akds the number of predictors in
the regression model. Under a ceteris paribus g#suman increasing explanatory power of the regjoes
model RY) decreases,.

While this current approach has only been adoptedhb most recent research (Aloe & Becker 2009;
Monfortenet al. 2012), | also calculateivaento address robustness (Gilpin 2008; Hsu 2005; iexe2005;
Rosenthal and Rubin 2003). Additionally, Aloe & Bec (2011) mentioned two major limitations of their
approach. First, in the existence of multicollingain the underlying studies the resulting semiijaacorrelation
does not equal the bivariate correlation (Aloe &Bs 2011). Furthermore, the hypothesis testing twed
interpretation of regression coefficients in stgdigth high correlation between the independeniabées is not
powerful (Kennedy 2008; Wooldridge 2013). To cossithis restriction, | control for high multicollarity in
the underlying research paper. As a result of rdNgew, there is only little evidence for a seridusitation of
the results of this meta-analysis. However, witlpard to the interpretation of results this resittshould be
considered (Glaum 2009). Second, other work of Adwel Becker (2009) suggest thgt is an accurate
estimator of the correlation coefficient but onbyr farge samples. To avoid this limitation, my matelysis
exclusively combines studies with a sample sizegelathan 100 (Aloe & Becker 2009). However, thiesl not
lead to a sample reduction.

The relevant results from each study are estimafi#il the above approach in such a manner that the
resulting values can be further aggregated and acedp(Guenther & Gaebler 2014; Kuerschner & Guenthe
2012; Schulze 2004). (Note 3) The studies are retigely identical in their methods and the chanastics of
the integrated sample. Hence, a systematic differesmmong the effect sizes exist, this will leadthe
application of a random-effects model (Borenstetiral. 2009; Hartunget al. 2008; Hedges & Vevea 1998;
Lipsey & Wilson 2001; Schmidkt al. 2009). To support the choice of the random-effemtslel, | compute two
statistics for heterogeneity Q arfi{Borensteiret al. 2009; Geyskenst al. 2009; Higgins & Thompson 2002;
Huedo-Medinaet al. 2006; Lipsey & Wilson 2001; Schulze 2004). The sidaration of study artefacts
recommended by Hunter and Schmidt (2004) requir@adjastments of correlations coefficients in thistaa
analysis. Still, the discussion raised on the iegity of valuation research in accounting implisadesystematic
variance of the dependent variable firm value (Battal. 2001; Holthausen & Watts 2001).

In addition to the calculation of mean effect sjzéefirst part of the meta-analysis combines independent
tests. Therefore, | use the Stouffer-test. Thisdakulates an exact level of significance anthist popular in
this context (Haet al. 2006; Hedges & Olkin 2002; Wolf 1986). For caldida of the test statistic, | convest
values inz-scores. | first identify all studies and collebetindividualp-values. If the underlying studies report
only at-value, | convert this in p-value. A few studies only report a regression ficieht and the matching
standard error. In these cases the regressionigiestfdivided by its standard error results in thalue. If a
study neither reports@ or t-value nor a standard error, | use the alpha-laselpproximation for thg-value as
in Daley (1984) and Feldstein & Morck (1983).

The secondpart of this meta-analysis compares the previousiigulated mean effect sizes and their
influence on the firm value. This procedure is aignto identify differences between the mean effzes,
which reflect the influence on investors’ decisioHence, | use the absolute value of the meantedfees and
compare them with the following test statistic (Enkt al. 2002).

21/ - |22/

1 1
VN —-3TN, =3
The test statistiZ represents an amount on the standard normal cuyr{e,) is the z-transformation of the
first (second) correlation coefficient (r,) andN; (N,) reflects the sample size.
Third, | analyse the influence of different accountingnslards and valuation models on the mean effect
sizes and their influence on investors’ decisioefulsess. Therefore, | run a moderator analysi®raicg to

Borensteiret al. (2009) and Hunter & Schmidt (2004).

7=

5. Data

Value-relevance research concentrates on regressialysis that uses firm value as dependent variaht

pension accounting information as independent lsbe$a Therefore, studies employing such a methedused

as a selection criterion for this study. Furtherepdronly include studies using data from the U®nte, |

identify relevant empirical studies with the muéivel procedure based on the common procedurestésmtic

literature review of White (1994). It consists ofef major searching modes: footnote chasing, ceesoh of

experts, searching in subject indexes, browsingcaation search (White 1994). Basis for footnatasing and
citation search is the narrative review of Glaurf0@). His study gives a narrative overview of encgir

research on pension accounting. One part conchmyalue relevance of pension and divides the ecapir
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studies in those who use variations of the earndigsount model, balance sheet model or the Ohisodel.
Furthermore, Glaum (2009) investigates the manabefiscretion and earnings management in pension
accounting. The first step of the literature seasgults in 19 evaluable studies. Eventually, treeseminations
are the foundation for the search in the Businessc® Complete database. (Note 4) This yieldecetfugther
studies. In addition, | run the citation searcheaond time and use additionally the database “wedrience”
provided by Thomson Reuters, resulting in five Hertstudies. The parts consultation and browsiogige no
more results. Finally, 27 primary studies are idiett and presented in Panel A of Table 1. | exelddur
studies in fact of their missing publication (Bro@04; Davis-Fridat al. 2005; Kiosseet al.2007; Mitchellet

al. 2009) and one study that use a pooled sampleirtblaides accounting data under SFAS 87 and 158 (Yu
2013). Therefore, the following meta-analysis ies 22 studies published until 31 December 2014teg(S.)

Table 1 Overview of literature search and journals putitig examined studies

Panel A procedure of systematic literature review

Step of literature review No. of studies

Footnote chasing 19

Consultation of experts

Search in subject indexes

Browsing

Citation search

Total no. of studies found

Excluded because of missing publication

Excluded because of pooled sample (SFAS 87 and 158)

NR|AINOO(WO

Total no. of studies examined 2

Panel B journals publishing articles included in ths meta-analysis

Journal No. of studies

TAR - The Accounting Review 9

CAR - Contemporary Accounting Research

2
FA - Financial Analysts 2
JAE - Journal of Accounting and Economics 2

AAFSJ - Academy of Accounting and Financial Studiearnal 1

=

BPEA - Brookings Paper on Economic Activity

JBFA - Journal of Business Finance & Accounting 1

JMCB - Journal of Money, Credit & Banking

JoF - Journal of Finance

RAF - Review of Accounting and Finance

RQFA - Review of Quantitative Finance and Accougtin

NI

Total 2

Panel B of Table 1 summarizes the journals in whieh papers included in the meta-analysis have been
published. The Accounting Review (9) promulgatedshud the evaluated value-relevance studies. A afteen
journals published studies on the value relevarfcpemsion accounting information provided by finiahc
statement in accordance with US GAAP.

Panel A of Table 2 presents the studies includethenmeta-analytic review and their characterisfidse
22 studies have been published over 36 years (2013) and use three different valuation modelseNitudies
use a balance sheet model, four studies apply mmga discount model, and nine studies employatiars of
the Ohlson model. If a paper reports separateteeful individual subsample analyses (e.g. separedes), |
treated each set of results as a separate anéeyset al. 2006). Consequently, the papers compkise 59
separate analyses. Most sets of regressiors37) analyse the value relevance of pensionserdrating on
periods during the validity of SFAS 87 (time catggq2)). The overall sample size includes 45,215
observations.

The signs and the level of significance of the exaoh variables of each study are presented in Faoél
Table 2. Terms in brackets reflect non-significeedults. Most studies analyse balance sheet rekffedts.
Particular, studies on plan asséts=(22) and pension liabilitiek & 22) are most represented. Followed by the
variables related to the income statement whichpr@® results on interest cost£ 7), service costk(= 7),
return on plan assetk € 7) and consolidated pension cdst(17).

In extension, both working papers and the publisttady use data collected from IFRS related congsani
and employ variations of the Ohlson model. Fasshand Glaum’s (2012) sample consists of 478 firrarge
published from 1999 to 2006. Additionally, the sedopaper includes 91 European listed companies and
analyses the value relevance of their presentediggeraccounting information for the years 2005, 2@dd
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2007 (Morais 2008). The published study incorparatesample of 59 companies listed on Euronext lnsbo
between 2004 and 2010 (Paralta 2014).

Table 2. Overview of studies’ characteristics examinechis theta-analysis
Panel A Panel B
- rari (a)
N Authors (Year Journalof Valuation Sample Time Sample Sub- g:]‘; le o o fAnal}'sed variables =
o of Publication) Publication Model Period Category Size Sample Size P a E n,_j E : E ; E ; 8
1 Amir (1996) TAR OM 1990- (2 290 = -
1993
2 Amir (1993) TAR OM 1984- (n 2,014 1984 243 = -
1990 [8)] 1985 266 = (&3]
(1) 1986 289 =) =)
2y 1987 208 = +
) 1988 301 - -
(2 1989 304 - -
2 1990 313 = =)
3 Barth (1991) TAR BSM 1983- (n 1,934 1985 150 - - =
1987 [8)] 1986 702 - - +
2 1987 1,082 - = =
4 Barth et al. JAE OM 1986- [8}] 346 1986 114 = = H =
(1992} 1938 (2 1987 216 - " + -
2 1988 216 -+ + +
5 Barth et al. FA OM 1992- 2 1,050 1987 249 = = =
(1993) 1993 5] 1988 241 — o+ O e ®
2y 1989 293 - + = ==
[e3] 1990 265 - + ) = =)
& Barth et al. TAR BSM 1987- 2y 212 1902 103 -
(1996) 1990 ) 1993 109 =)
7 Camphbell AAFST BSM 1991- (2 679 -
(2013) 1993
2 Choi et al. TAR BSM 1991- 2y 620 1901 336 - + +
(1997) 1992 ) 1992 293 - - -
9 Coronado and EBPEA OM 1893~ 2 4,369 1953 473 =)
Sharpe (2003) 2001 @ 1994 513 )
@ 1995 513 )
2) 19906 522 )
2 1997 519 )
2) 19908 501 +
[es] 1999 471 )
2 2000 433 )
2) 2001 412 =)
10 Daley (1984} TAR EDM 1975- (1 640 1975 128 -
1879 [¢)] 1976 128 -
(1) 1977 128 -
(0 1978 128 -
45} 1979 128 -
11 Davis-Friday et TAR BSM 1891- 2 458 1991- 292 - - + +
al (1999) 1993 @ 1992 166 - -+ +
1992-
1993
12 DavisFriday et CAR BSM 1902 (2) 199 = B (B )
al. (2004) 1993
13 Feldstein and JoF EDM 1976- ()] 310 1976 117 -
Seligmann 1977 i1 1977 103 -
(1081)
14 Feldstein and FA EDM 1970- [¢)] 132 -
Morck (1983) 18759
15 Gopalakrishnan RQFA BSM 1988- (2 1,514 1988 764 + -
(1994) 1990 2) 1989 750 + -
2) 1990 685 + -
16  Gopalakrishnan JBFA BSM 1987- (2 1,398 1587 639 - +
and Sugrie 1938 (2 1988 739 - +
(1593)
17 Hannetal JAE oM 1991- (2 13,610 + -
(2007a) 2002
18 Hannetal TAR OM 1991~ (5] 12,567 - +
(2007b) 2003
19 Landsman TAR BSM 1970- (1 1,480 1979 235 - -
(1986) 1981 (0 1580 621 = -
[8)] 1981 624 + -
20 Landsmanand CAR BSM 1979- () 1,473 1572 187 =)
Ohlson (1990) 1982 [8)] 1980 426 (&)
(1) 1981 431 ()
[8)] 1582 431 )
21 Oldfield (1977) IMCB EDM 1974 (1) 166 -
22 Wemer (2011) RAF OM 1998- (2 1,198 = -
2003
EDM (4) (2)=37 48,215 positive 15 6 1 1 2 3
significant
BSM (10) 1y=22 negative 8§ 10 1 13 2 10
significant
OM (8) non- 1 4 6 9 1 4 6 5 4
significant
total 9 14 22 22 17 7 7 T 17

Notes to Table :2(a) Panel B shows the signs and the number oéthatuated variables. The signs in brackets

show non-significant results.
Variable definitions:
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The abbreviations of journals are described in §4bIEDM = earnings discount models. BSM = balsstoeet
models. OM = Ohlson model. Time categories: (1)eriquis during the validity of APB 8 and (2) = pal$o
during the validity of SFAS 87.

ABO = accumulated benefit obligation. PBO = progecbenefit obligation. PLA = plan assets. PL = pans
liability, results if the pension obligation excaetthe fair value of plan assets (PLA). PA = pensisset, results
if the fair value of plan assets exceeds the pensidigation. INT = interest cost. SVC = servicsttdRPLNA =
expected returns on plan assets. PC = pensionrefistts the difference between expenses and RPLNA

6. Results and discussion

6.1 Value relevance of pension accounting inforaratH 1)

The first hypothesisH1) states that pension information presented irbtiance sheet or income statement are
associated with firm value. Table 3 shows the tedok a full set of meta-analytical methods. Thstfcolumn

of Table 3 shows thk-sets of results. The following columns present rthenber of significant results, mean
effect sizes of the random effects modgel/alue, Fail-safe-N, and the test for heterogeneftyhe combined
studies (Higgins & Thompson 2002; Higgies al. 2003). The last columns show the results of thauf&p
Combined test (Wolf 1986).

Early studies stated that pension assets anditiebibre considered as firm assets and liabili(@arth
1991; Glaum 2009). Findings imply a positive infige of pension related assets and a negative nutuef
pension related liabilities on firm value (Barth9l9 Barthet al. 1996; Feldstein & Morck 1983; Landsmann
1986). The results of the mean effect sizes predantTable 3 are consistent to these expectatiordetail, the
mean effect sizes of obligatiok € 23; mean effect size = —0.075), ABKO=9; mean effect size = -0.088), and
PBO k = 14; mean effect size = —0.068) have significaagative signs. Furthermore, the results indidadt t
the fair value of plan assets shows a positivesigmificant association with firm valu& € 22; mean effect size
= 0.067). Netting of the obligation and the plaseais lead to a pension asset=(17) or liability k = 22).
Results are inconclusive. Pension liabilities hameoverall significant negative association with fim value
(mean effect size = —0.064) in turn, there is aifitant and positive association for pension as@iean effect
size = 0.035). For the net amount the effect isatieg but not significant (mean effect size = -8 Therefore,
the results suggest that investors consider peraioounting information in assessing firm valuey.(®arth
1991; Daley 1984; Landsmann 1986).

The Fail-safe N estimates whether publication Ediely to be a problem for this meta-analystssHows
how many unpublished or new studies would be neéalgdoduce a non-significant mean effect size {tiay
et al. 2008; Rosenberg 2005; Wolf 1986). On the one hdmadFail-safe N indicates stable results for cil@n
(772 sets of results) and plan assets (627 setesoits). On the other hand, pension liabilitieS6($ets of
results) or assets (13 sets of results) have arlbaiésafe N.

However, the conclusions made above are less alban the included studies are inconsistent. Thus, |
establish two methods (Cochran’s Q and I? stajistidetermine whether there are differences irutigerlying
studies, which cannot be explained by probabiligna (Higgins & Thompson 2002; Huedo-Medigt al.
2006). The results imply a low heterogeneity of P& obligation, a moderate heterogeneity of ABOAP
consolidated amounts and PA as well as total homsiggeof PL. Hence, this corroborates the use &ralom-
effects model and suggests the existence of furhederator variables, which are analysed below. lake
element of analysis addresses the question of eongpthe results of a number of independent tekistwhave
all been planned to test a common hypothesis (\Wa86). Stouffer's combined test confirms this comaltion
of studies testing a common hypothesis for allalags related to the pension assets or liabilities.

An early study of Daley (1984) indicates that pensicosts are value relevant. Barh al. (1992)
investigate more deeply the value-relevance of ipansost (PC) and separate service cost (SVC)rasteost
(INT) and the expected return on plan assets (RPLNAey find that the influence of interest coshéegative,
but not significant and that the influence of thurn on plan assets is significantly positive agged with firm
value. For INT the meta-analysis confirms the eig@negative sign (mean effect size = —0.049). Hewehis
mean effect size is not significantly different friozero p-value = 0.102). The influence of RPLNA is, as
expected, positive and significant at the 1% lefeiithermore, Barth et al. (1992) surprisingly fiagositive
influence of service cost on investors’ firm valoat which was later confirmed by Haret al. (2007a).
However, another study finds the expected negaisgeciation (Bartet al. 1993). Concurrent with Bartkt al.
(1992) and Hanet al. (2007a) the meta-analysis computes a positive raffant size of SVC (mean effect size
= 0.003), but it is not significantp{value = 0.908). This result partially supports tidea that pension
commitments are perceived as investments in hurapitat (Hannet al. 2007a; Ippolito 1985; Klumpes 2001).
Overall, the consolidated pension cost (PC) showsgative and significant effect on firm value (me=fect
size = —0.060p-value = 0.004).
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Table 3. Determinants of value relevance: Mean effectssa®d Stouffer combined test (k=59)

Number of FRandom Effects Model Heterogeneity Stouffer Combined test
significant results

F-zets Pos. Neg. Non Mean p-value Fail- Chi-zquared p-value I2 (%) Z(p) P

of sign. | effect size Safe N [(9)]

results
Balance Sheet
Obligation 23 0 18 5[ 0.075%%* 0.010 772 28.163 0.155 14.56 —14.625%%* =0.001
ABO 9 0 g 1] —0.088%** <0.001 58 9.034 0.340 0.34 —0.315%#* <0.001
PEO 14 0 10 4 —0.068%* 0.011 362 19.084 0.121 17.10 —11.277%% <0.001
PLA 22 15 1 6 0.067%* <0.001 627 43.985%+* 0.002 40.64 12,267+%* <0.001
C dated a0 6 13 20 —0.015 0.153 0 82.207%+% =0.001 45.76 —3.710*%= 0.001
PL 22 0 13 9 [ —0.064%* <0.001 156 9972 0879 0 —T.2R5*#* <0.001
PA 1 & 0 11 0.035%* 0.011 13 35.192%+= 0.004 36.60 2,660+ 0.004
Expenses 14 2 2 10 —0.022 0.232 0 14.343 0.350 2.38 —2.182%= 0.015
INT 7 1 2 4 —0.049 0.102 0 9.620 0.142 27.03 —2.057*=+ 0.002
SVC 7 1 0 6 0.003 0.908 0 2.843 0.828 0 —0.129 0.449
RPLNA 7 2 0 5 0.050%** 0.046 26 6.621 0.357 0 2.572%%=% 0.005
PC 17 3 10 4| 0.060%** 0.004 163 T8.2T0F++ =0.001 60.54 —7.225%%+% =0.001

Notes to Table :3***, and ** indicates significance at the 1%, aBéb level, respectively.

Variable definitions:

ABO = accumulated benefit obligation. PBO = progecbenefit obligation. Obligation = reflects thdigation
without a distinction between ABO and PBO. PLA arplassets. PL = pension liability, results if tlegion
obligation exceeds the fair value of plan asset#\[JPPA = pension asset, results if the fair vabigplan assets
exceeds the pension obligation. Consolidated =ctflthe difference between the obligation andotha asset
without a distinction between PL and PA. INT = net&t cost. SVC = service cost. Expenses = reflbetsotal
effects of pension expenses without a distinctibiNg and SVC. RPLNA = expected returns on plareéssPC
= pension cost, reflects the difference betweemreses and RPLNA.

The mean effect sizes of expenses, INT and SVGlhmot significant different from zero, therefattee
related Fail-safe N is zero. No unpublished or sawdies would need to be added to the analysie shcmean
effect size is already insignificant. The volatifean effect sizes can be explained by the redugdafngension
information presented in the balance sheet andmnecstatement (Bartét al. 1993). Furthermore, the Fail-safe
N of the pension cost influence covers 163 setsestilts, which is lower than those of the balancees
concerning the obligation and plan assets. An ttvéen 0% and 27.05% provides only little evidenoethe
existence of heterogeneity for the variables expgntiNT, SVC and RPLNA. Only the mean effect siZe o
pension cost indicates a moderate heterogeneity= (B0.54%). In addition, the Stouffer combined test
consistently shows insignificant results of SVQGhe underlying studies. Therefore, all other stadieem to test
the common null hypothesis that the effect sizehefincome statement variables are zero.

The comparison of the above meta-analytical resuilts the IFRS related working papers identify sale
disparities. For example, Morais (2008) shows aatieg correlation between the fair value of pensigsets
and the firm value. Additionally, Fasshauer & Gla(2012) find, depending on the examined model, sitpe
but non-significant regression coefficient for Firthermore, the regression coefficients of INpasitive and
of RPLNA is negative, but in both cases non-sigaifit. However, Paralta (2014) finds a consistegatiee and
significant association between PL and the firmugalThus, main results of the IFRS related studies
comparable to the findings of this meta-analysid araintain the value relevance of pension relateduats
presented in financial statements provided undBSIEFasshauer & Glaum 2012; Morais 2008; Paralia 0
Hence, the concerns of local differences in vaéilevance apparently cannot be supported.

6.2 Differences in the effects on investors firtuaton (H 2)

To address the second hypothesis (H2) | comparentten effect sizes of the pension variables predeint
Table 3. Due to differential impact of pension agating information | only use the absolute valuéthe mean
effect sizes to find differences in the strengthhafr influence on firm value. To test the nullploghesis that the
difference between two absolute mean effect sike®io, | employ the test-statistic suggested blyeGet al.
(2002). Table 4 presents the computed test-statadtove the diagonal and the relajgdalue below the
diagonal. To facilitate the interpretation, | salatrthe variables in the columns with the varialnethe rows. If
the result of the test-statistic is negative, ttenmean effect size of the variable presentetierrow is higher
than of the variable presented in the column.

A first strand of literature finds evidence for fdifences in the influence on the firm value betwden
accumulated benefit obligation (ABO) and the prtgddenefit obligation (PBO) (Barth 1991; Clebial. 1997;
Gopalakrishnan and Surgue 1993). A key explandtorihe differences relates to the consideratioffiutire
expectations based on the present obligation teculmt the PBO in contrast to ABO (Barth 1991;
Gopalakrishnan & Surgue 1993). Barth (1991) arghat PBO do not constitute a liability due to laafkpast
events and likely impair the reliability of the nse&e. In contrast, the ABO could be systematicafigierstated
because future compensations are ignored (Barti)19%he meta-analysis indicates no significant argh
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association of ABO with firm value than PBO, be@ms —1.114 is non-significant. Thus, investors cdasi
benefit obligation, but do not differentiate betwe®BO and PBO, irrespective of measurement erioked to
projected benefit obligation (Barth 1991; Gopalskrian & Sugrue 1993; Davis-Fridayal. 1999).

Moreover, several authors state that market valnas stronger associated with information abourtspm
plans disclosed as compared to those recognisthe inalance sheet (Barth 1991; Glaum 2009; Mittda&sain
2009; Werner 2011). In contrast, Gopalakrishnan94)%inds that investors do not differentiate betwe
disclosures and recognised pension informationaddress the issue, | compare the amounts of PIPAndith
their calculation factors presented in the noteghefbalance sheet (ABO, PBO and PLA). The tesistts for
the comparison of the consolidated amounts (PARAr)dand the obligation (ABO and PBO) as well as Rira
overall negative and in most cases significant gignificant are the-statistics of Obligation, ABO, PBO, PLA
vs. PL and Obligation vs. PA). Thus, this meta-gsialsuggests that investors put more emphasissoiosed
information concerning the balance sheet.

Table 4. Differences in the mean effect sizes (k=59)

Obligation | ABO FBO PLA Consolidated PL PA Expenses INT SVC RPLHA BC
Dhligation 1 0.734 —0.704 —0.844 5575k —0.833 —0.833 | —4.097%=* —1.006 | —2.781%=* —0.563 —1.496
ABO 0.463 1 -1.114 -1.154 — 5. 360+ —1201 | -2858%s* | 2735+ —1.306 | 2840+ -1.273 -1551
FBO 0.481 0266 1 —0.101 —B. T34 —0.295 —2.434%* —2403%* =0.730 —1.454% 0692 0763
PLA 0.399 .237 0.52 5,036+ 0237 | 3.261%%=* —2.379%* —0.696 —0.470%* —0.657 —0.695
| Consolidated <0001 <000 <0.00 <00 1 6.106+%* F.341%s% BT 21484%+ 0.698 1535+ 1776
L 0.405 .23 0.7 .82 =0.001 —2.155%* —1.956%* —0.546 —2.2]18%* 0510 | —0.295%=
A 0.405 .003 0015 0.0: <0.001 0.0 1 —0.681 338 —1.22% 0.577 2417
| Expenses <0001 006 0.016 0.017 0.048 0.04 0.496 1 360 0615 0514 1975%*
NT 0.314 152 0.465 0,487 0.013 10.5385 0.590 0.118 1 —1.28% 0.028 0422
SWVC 0.005 0.005 0.013 0.014 0485 0.027 0.219 0.536 0.194 1 1.313 2.182%
RELNA 0.333 0.203 0.488 0.511 0.012 0610 0.564 0361 0977 0.184 1 0.383
BC 0.135 0.121 0444 0,487 =0.001 0.76% 0.016 0,048 0.673 0.02% 0.701 1

Notes to Table :4**, ** and * indicates significance at the 1%%, and 10% level, respectively.
| calculate the differences of the absolute meéatesizes presented in Table 3 by subtractingénmbles
in the columns with these presented in the rowg affle 4. Furthermore, | use the following testistat

7= ﬁl::g; The test statistic Z is the standard normal curygumn (Zrow) Of the correlation
coefficientr ojumn (frrow) Presented in the column (row) aNgyjumn (Nrow) reflects the sample size. The results
of the test statistic are presented above the dalgdn addition, computed p-values are shown belbgy
diagonal.

Variable definitions:

ABO = accumulated benefit obligation. PBO = progecbenefit obligation. Obligation = reflects thdigation
without a distinction between ABO and PBO. PLA armplassets. PL = pension liability, results if tlegion
obligation exceeds the fair value of plan asset#\[PPA = pension asset, results if the fair vatieplan assets
exceeds the pension obligation. Consolidated =ctflthe difference between the obligation andotha asset
without a distinction between PL and PA. INT = net&t cost. SVC = service cost. Expenses = reflbetsotal
effects of pension expenses without a distinctibiNg and SVC. RPLNA = expected returns on plareéssPC

= pension cost, reflects the difference betweersiparexpenses and RPLNA.

Another controversial discussion concerns theetiffices in value relevance of the balance sheethand
income statement amounts (Amir 1996; Baettal. 1993; Coronado & Sharp 2003; Daley 1984; Glaum9200
The results of this meta-analysis present a matalde picture of investors’ behaviour in firm vation. First, |
compare the mean effect sizes of the disclosethbalsheet related amounts (obligation, ABO, PBO Rin#d)
with income statement variables (expenses, INT, SRPLNA and PC). The overall negative results prees
in Table 4 indicate that the disclosed balancetshe®unts are more value relevant. Second, thétsesfuthe
comparison of the pension assets (PA) or liabdit{®L) and income statement variables provide mixed
evidence. The signs and the significance vary aceoamined variables. Fasshauer and Glaum (2018), w
address this specific topic in the IFRS environmént that pension accounting variables relatedvatance
sheet positions are more value relevant than incetatement amounts. Therefore, findings appeareto b
transferable to the IFRS accounting regime (Batthl. 2012; Bushman & Piotroski 2006; Glaum 2009; Hail &
Leuz 2006).

Findings of the meta-analysis imply that investprefer disclosed information about the balance tshee
amounts for the calculation of the firm value, dolied by income statement information. In additi@tognised
amounts of pension assets or liabilities play amyinferior role in investors’ firm valuation. Treefindings are
consistent with the conclusions of Barth al. (1993) that pension cost component informationaigély
redundant in explaining share prices, once pens@ance sheet variables are included. Overall fitttings
partially suggest a superiority of the asset-ligbidpproach, whereat the recognised pension asskbility
seems to have only a minor impact on firm valuatidbove findings partially substantiate the inciegs
number of disclosure requirements, especially imgleted by the amended IAS 19 (amended 2011).
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6.3 Influence of various stages of the Americarsjpenaccounting and valuation models (H 3 and H 4)
Because of missing data, the moderator analysascobunting periods and valuation models, as reduine
hypothesed13 andH4, focuses on a comparison of the consolidated atecafnpension asset or liability and
pension cost. The first part addresses the imphdifferent sets of accounting rules. Particuladlyyse the
sample date as moderator variable (see Table Blingethree phases: (1) samples with fiscal yeagirining
before 15 December 1986 (7 studies); (2) sampldabarperiod in which the SFAS 87 was valid (fisgahrs
beginning after 15 December 1986; 15 studies); s@nples in periods after 2006 that analyse theevalu
relevance of pension accounting under SFAS 158/A3& (no studies). Due to missing data we have to
concentrate the moderator-analysis on the first steges, which represent the most important changéS
pension accounting (Ali and Kumar 1993; Gopalakr&ghand Sugrue 1993).

The results of the moderator analysis concerniffgrénces between the sets of pension accountieg ru
are presented in Panel A of Table 5. The negatiffaeince of the pension liability (PL) decreaserowe first
two periods (mean effect Sizgore 1087= —0.088 andk = 10; mean effect siz@g; _ 2006= —0.045 andk = 12).This
effect is significant at the 10%-level. In contrabe positive effect of pension assets (PA) ineesabetween the
periods, but the differences are not significant.accordance with the results of the pension ligbthe
influence of pension cost on firm value declinengfigantly in time (mean effect sizgsore 1087= —0.137 andk =
8; mean effect sizeygy _ 2006= —0.017 andk = 9). Overall the value relevance of accrued mengiformation
decreases. This effect may be explained by higbeoumting perception (Ali & Kumar 1993) and a négat
effect of accrual pension accounting information fom value (Hung 2000). The second aspect expands
findings of Hung (2000), who finds a negative effea the firm value of pension accounting inforroatin
countries with a weak shareholder protection, amdfions a negative effect on the firm value in U8, a
country with a strong shareholder protection.

Table 5. Moderator-analysis of the mean effect size betwadfierent accounting standards (Panel A) and
different valuation models (Panel B) (k=59)

anel A: Accounting Standards [Panel B: Valuation model
tf;;‘;“ ;ﬁg; - pvalue | [OM s [EDM pvalue
Sample | Sample | mean Sample | mean Sample k | mean Sample k | mean Sample k | mean
k k effect k effect effect effect effect size
size size size size

Consolidated 39 14 —0.055 25 0.007 0.036 18 -0.021 17 0.012 4 -0.102@ 0.088
L 22 10 —0.088 12 —0.045 0.062 10 —0.042 2 -0.082 4 -0.095@ 0.154
PA 17 4 0.018 13 0.057 0476 2 0.004 9 0.095 0.021
BC 17 2 —0.137 9 —0.017 0.068 12 —0.024 5 -0.205 0.009

Notes to Table :5(a) Both results depend on early studies thataus@riation of earnings discount models.
Glaum (2009) assigns them to the EDM as well.
Variable definitions:
EDM = Earnings discount models. BSM = balance shamiels. OM = Ohlson model. PL = pension liability,
results if the pension obligation exceeds theviaiue of plan assets (PLA). PA = pension asset)tes the fair
value of plan assets exceeds the pension obligafionsolidated = reflects the difference betweendiligation
and the plan asset without a distinction betweerad PA. PC = pension cost, reflects the differdretsveen
pension expenses and the expected return on atsas

As presented in Panel B of Table 5 this meta-amafysds significant differences of the mean effeides
caused by different valuation models. Studies utliegOhlson model find the lowest negative assuriaif PL
(mean effect sizgy = —0.042 and = 10) on firm value, followed by the balance sheetdels (mean effect size
ssm = —0.082 andk = 8). The strongest association is shown by stud#ng variations of the earnings discount
model (mean effect sizgy = —0.095 and = 4). The results concerning the influence of pEmassets (PA) on
firm value decrease significantly between studisigsgia balance sheet approach (mean effeczsize 0.095
andk = 9) and the Ohlson model (mean effect gjge= 0.004 andk = 8). Same result applies to the effect of
pension cost (mean effect sigg = —0.024 andk = 12; mean effect sizg,y = —0.205 anck = 5). In sum, the
choice of the valuation model impacts the meanceSies of pension asset or liability and pensiost. It can
be shown that the Ohlson model causes lower mef@etefizes. The results thus provide evidence for a
systematic undervaluation of studies using the @htaodel and thereby confirm prior findings (e.grtBet al.
2005; Deechovet al. 1999; McCrae & Nilsson 2001; Myers 1999; &ial. 2000). Explanations for this finding
include the inappropriate employment of OLS regosaising time-series data (McCrae & Nilsson 2001),
investors’ undervaluation of current earnings andkbvalues (Chokt al. 2006; Deechowet al. 1999) and
inappropriate links between the accounting numteard firm characteristics (Holthausen & Watts 2001).
Especially the long-range character of pension aaiiog appears to foster the impact of accounting
conservatism (Beaver & Ryan 2005; Hagtral. 2007a).
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6.4 Robustness check

First, | run the whole set of meta-analytical approachék the transformation of the regression coeéints
according to Rosenthal and Rubin (2003). Table@vshhigher mean effect sizes of the Rosenthal &ifRub
(2003) approach {fvaen) than g, (except SVC). In particular, the last two colunufisTable 6 show the results
of a z-test that compares the mean effect sizasileddd in accordance with the Aloe & Becker (20amhyl
Rosenthal & Rubin (2003). The results indicate hange (1) of the direction of the association betwiealance
sheet and income statement related variables téirthevalue and (2) of the other major findingstbfs meta-
analysis.

Second to test the effect of duplicated studies, | rbe approach recommended by Wood (2008). This
heuristic indicates 11 duplicated studies with @4-samples due to shared co-authors, and two stadie four
sub-samples due to same sample characteristicsq/é@ sub-sample). To analyze the influenceudlidated
studies, | run a moderator analysis that compdrestean effect sizes of duplicated and non-dugitatudies.
Because of missing data, the moderator analysisséscon a comparison of the consolidated amoumnisrion
asset or liability and pension cost. Untabulateslilts indicate that all mean effect sizes of noplidated
studies show the same sign as the main analysise¥r, the mean effect sizes of PA (mean effedssiz.
duplicaea= 0.037 andk = 9) and PC (mean effect sizgSqupicae= —0.066 andk = 12) are not significant anymore.
In particular, the moderator analyses identify mmigicant differences between duplicated and naphdated
studies.

Third, to test the effect of the journal quality on tlsults of the meta-analysis (Murtaugh 2002), hiidg
all journal rankings of the included studies acaugdto the VHB-JOURQUAL 3 published by the German
Academic Association for Business Research (VHB520Then | run a moderator-analysis comparing the
results of high ranked (A or"Ajournals with all other journals. Untabulateduks point out that all mean effect
sizes of studies published in high ranked jourshisw the same direction as the main analysis. Hewdhie
mean effect sizes of INT (mean effect sizgsrankea= —0.142 andk = 3) become significant at the 1%-level.
Mostly non-significant results of the moderator Igsis, except PA, INT, and RPLNA, indicate no caiesint
differences of the mean effect sizes between hagiked and other journals and, hence, no severécptibh
bias.

Table 6. Robustness check: Comparison of mean effect biggeen the Aloe and Becker (2011) and Rosenthal
and Rubin (2003) approach (k=59)

Number of Random Effects Model Random Effects Model 2testi®)
significant results Aloe and Becker (2011) Rosenthal and Rubin (2003)

k-sets of Non Mean Fail- Mean Fail-

results Fos. Neg. sign. | effect size prvalue Safe N effact size prvalue Safe N z prvalue
Balance Sheet
Obligation 23 0 18 5 —0.075%%= 0.010 772 —0.144%+* =0.001 2200 | 7.065%+* =0.001
ABO 9 0 ] 1 —0.088%== =0.001 38 —0.184%+* =0.001 RIS =0.001
PBO 14 [i] 10 4 —0.068%* 0.011 368 —0. 118+ =0.001 957 4 B1g*+* =0.001
PLA 22 15 1 [ 0.067** =0.001 627 0.12]%** =0.001 1,678 [ —5.630%+* =0.001
Consolidated 39 [ 13 0 —0.015 0.153 0 —0.038%* 0.011 [ 2.402%* 0.016
PL 22 0 13 E —0.064%=* =0.001 156 —(.114%++* =(.001 489 R =().001
PA 17 [ 0 11 0.035%= 0.011 13 0.046%++F 0.004 33 -0.679 0.497
Income Statement
Expenses 14 2 2 10 —0.022 0.232 0 —0.039 0.204 2 0.679 0.497
INT 7 1 2 4 —0.049 0.102 0 —0.086* 0.083 9 1.044 0297
SVC 7 1 0 [ 0.003 0.008 0 0.002 0.046 0 0.028 0.577
RPLNA 7 1 0 H 0.050%* 0.046 16 0.089== 0.031 13 —L101 0.271
PC 17 3 10 4 —0.060%+* 0.004 163 —0.096%*= =0.001 485 [ 3.386%* 0.001

Notes to Table 6**, **, and * indicates significance at the 1%%, and 10% level, respectively.

(a) | calculate the differences of the mean efférts calculated with the Aloe and Becker (201Preg@ch as
presented in Table 3 and the mean effect sizesrdiogoto the Rosenthal and Rubin (2003) approach.
Furthermore. | use the following test-statistic= ,Ww The results of the test

L
\jNAloe and Becker~3 NRosenthal and Rubin—3

statistic are presented in the last two columns.

Variable definitions:

ABO = accumulated benefit obligation. PBO = progecbenefit obligation. Obligation = reflects thdigation
without a distinction between ABO and PBO. PLA arplassets. PL = pension liability, results if tlegion
obligation exceeds the fair value of plan asset#\[PPA = pension asset, results if the fair vabieplan assets
exceeds the pension obligation. Consolidated =ctflthe difference between the obligation andotha asset
without a distinction between PL and PA. INT = net&t cost. SVC = service cost. Expenses = reflbetsotal
effects of pension expenses without a distinctibiNg and SVC. RPLNA = expected returns on plareéssPC
= pension cost, reflects the difference betweemreses and RPLNA.

7. Conclusions and implications

Using a meta-analytical approach, this paper pes/ih overview of the body of evidence on valueviaaice of
pension accounting which was developed over mae 80 years. Given few published studies from datsiie
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US, the meta-analysis focuses on pension accountinigr US GAAP and cannot include a moderator for
country, legal tradition or non-US accounting regirkey results of the meta-analysis indicates diffees in
the value relevance of pension accounting inforomatelated to (1) the balance sheet and incomenséatt, (2)
to amounts recognised or disclosed in the notesth@ set of accounting regulations applied and t(#)
valuation model employed.

The meta-analytic results provide ample evidenc¢henvalue relevance of information provided onirthe
pension plans. Balance sheet related amounts arerally value relevant and show the expected sign o
association with firm value. This does not holdcetfar amounts related to the income statement.rRetn plan
assets and pension cost turn out to be value mlewdile pension expenses do not. The resultsdcoel
interpreted in favour of an asset-liability approgaken by both the FASB and the IASB.

Comparisons of the mean effect sizes indicate dhaiunts related to the balance sheet are morearglev
than amounts related to the income statement wisstoded in the notes. This pattern does not pefsis
amounts recognised in the balance sheet or incdatensent and suggests differential use of inforomati
provided in different parts of financial statemerAscumulated benefit obligations have a higher metiect
size than projected benefit obligations that akelyi more affected by errors in measurement. Thodjngs
suggest that investors do not fully incorporateifatexpectations as reflected in projected benbfigations.

Results give reasons to presume that the valueamte of pension information differs between séts®
pension accounting regulation, i.e. between APBn@pi 8 (implying a rather cash basis approach) SRAS
87 (implying an accrual based approach). Intergstinthe meta-analysis indicates lower value rateeaof
pension accounting information on investors’ firmluation under SFAS 87. The result seems to plgrtial
contradict findings of Hung (2000) and indicate egative effect on firm value of pension accounting
information using accruals in the US.

Finally, results imply that the value relevancepefsion information differs between valuation maedel
employed. There are particularly low associationsstudies using the Ohlson model. This suggests an
undervaluation due to bias on the theoretical (Bettal. 2001; Holthausen & Watts 2001) or the practicaéle
(e.g. Deechowvet al. 1999; McCrae & Nilsson 2001).

The results should be interpreted with regardnutditions of the meta-analytical approach (Kuerschéa
Guenther 2012). Restrictions include the typicaliés of potentially comparing ‘apples and orang€sr{ina
2003) by aggregating research findings based dardift methodologies, operationalisations andregstiThe
focus on US studies seems to diminish this issupairt. Another typical limitation is the ‘garbage and
garbage out’ issue (Rosenthal & DiMatteo 2001) ikatelated to the inclusion of poor quality stigdidhe
concern is likely mitigated by only including stadi that are published in high quality journaldore
particularly, this meta-analysis incorporates RB&tstudies with 59 regressions. However, methodcdbgapers
provide evidence for reliable results of systembitiizature reviews including a much smaller numbiestudies
(Herbisonet al. 2011; Valentineet al. 2010).

The findings of this meta-analysis have severallitafions. Particularly, it highlights gaps in etiig
research which suggest fruitful avenues for futesearch. First, research has focused on penstmuiaiing
information under US GAAP at two stages of develeptm Studies evaluating recent changes in US pensio
accounting are currently not available. It woulddfenterest to assess whether improvement in terinvalue
relevance could be realised. Second, there are femlystudies from other countries, including Canada
Australia (Anget al. 1999; Wiedman & Wier 2004) that suggest that thkie relevance of pension accounting
information is affected by the institutional seftiBeyond single-country studies in special segtjregg. with
regard to cultural factors, rule of law, pensiogulation, taxation and funding, this suggests tnass-country
studies will be warranted. Third, there is surpigdy little research on the value relevance of enaccounting
information under IFRS. (Note 6) This offers vasoapportunities for future research. For exampleould be
of interest to see whether and why the value relesaiffers between countries that adopted IFR%; affected
by the amendment of IAS 19. Finally, another apphoa&ould be to exploit reconciliations of first gnadopters
of IFRS or of firms cross-listed in the US (Dob&Guinther 2008). This would allow exploring theat¥e and
incremental value relevance of pension accountirfigrination, which is provided under different acating
regimes by the same sample of firms.

Such results would be warranted by standard-sedtens as the FASB and the IASB that strive fortfert
improvement and convergence in the field of pensiocounting. The meta-analytic findings suggest tha
value relevance depends on the pension accourggime, that is, pension accounting rules mattémvtestors.
Thus, users and preparers, among others have iveernb influence the development of pension actingn
rules and are likely to participate in any upcomiA§B and FASB convergence project on pension atttiog.
The findings at hand present the lessons learred S pension accounting and can provide assistimce
those involved in the upcoming convergence project.
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Notes

Note 1. | identified two published studies focugsom other local GAAP (Angt al. 1999; Wiedman and Wier
2004), and two working papers and one publishedystsing International Financial Reporting
Standards (IFRS) data (Fasshauer and Glaum 2012; Morais 2008; Paralta 2014).

Note 2. For example, other effect sizes are basadaans or binary data (Borenstetral. 2009).

Note 3. Therefore, | use the metafor package fofvRRchtbauer 2010). | calculate the mean effecesiz
according to the Rosenthal and Rubin (1978) appréamhnsoret al. 1995).

Note 4. The keywords employed include: capital ragrklisclosures, financial reporting, firm valueanket
valuations, pension, pension accounting, pensiscl@lures, postretirement benefits, share prioekst
market valuation, valuation model, value of egsit@d value-relevance.

Note 5. | choose the end of 2011, because the |f8#ished the amended IAS 19 as the final parhasp | of
the convergence project with the FASB in this yASB 2011). The scope of the phase Il was a
fundamental review of the pension accounting. Alttushe FASB removed the second part of the
project “Pensions and Other Postretirement Beriefiitan its agenda (FASB 2014). Furthermore, |
compare the findings of this meta-analysis with tmarking papers which analyse the value relevance
of pension amunting under IFRS (Fasshauer and Glaum 2012; Morais 2008).

Note 6. Two working papers are included in the ustons of this meta-analysis. Particular, theylysea
companies from Germany (Fasshauer and Glaum 2012Ewopean companies in general
(Morais 2008).
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