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Chapter 1 Introduction

Chapter 1
Introduction

1.1 Introduction

The aim of this dissertation is to assess theulrse$s of using non-financial
performance measures in the performance measureanenevaluation system of
middle managers. It reports two empirical studies a large Dutch logistics
organization that had a substantial change in eidopmance measurement system
(PMS). More specific, a change in the PMS took @laghere before the change
managers were evaluated mainly on financial measwhereas after the change
additional non-financial measures were includedthe performance evaluation
system. In the first study, non-financial and fio@h performance measures are
compared to assess their ability to predict fufimancial performance. The second
study assesses the impact of the change in the &M&anagerial performance
through a quasi-experiment.

Since the introduction of the Balanced Scorecamcept (Kaplan and Norton,
1992), the subject of non-financial performance sneament has received a lot of
attention from both practitioners and academic® Bhlanced Scorecard (BSC) and
other comparable performance measurement systenesdsgeloped as a reaction to
the general dissatisfaction of using only financiakeasures for performance
measurement and evaluation purposes. Financial uresasvere argued, among
others, to be too aggregated, to be too focussatieoshort-term, and to reflect only
effects of actions and not about causes. All acgag given of non-financial
performance measures can be summarized as follBlasagerial efforts lead to
future outcomes, but these outcomes are not alectefl in current financial
measures. Therefore, the non-financial measuresldhelp managers to refocus
their attention on tasks that drive these futue@mes (Hemmer, 1996).

Banker et al. (2001) show from a sample of 16&rigial executives from the US,
that 35% used the BSC. In Europe, a survey of 28&n&inavian business unit
managers indicated that 27% used a BSC (Kald amssdyi, 2000). In contrast,
several sources show that managers have many prshlaplementing Balanced
Scorecard systems (for example, Itther and Larck&98b). This shows the
importance of the topic among practitioners.
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Ittner and Larcker (1998b) derive a number of aedeable issues with respect to
non-financial performance measurement. First, wéretthe use of non-financial
performance measures, or concepts such as the B8Gntorporate non-financial
measures, has positive benefits for organizati®asond, when this is not the case for
all organizations, identify variables that modethie relationship between using more
non-financial performance measures and increasddrpence is an important issue.
Finally, other addressable issues are what doesdheept of balance mean in the
BSC, how a number of different performance measwtesuld be used in the
evaluation of managers, and whether the same nesasian be used for both
improved decision making and control.

In this dissertation two general research questmesaddressedirst,

“Do non-financial performance measures have rekatwr incremental information
content, or both, beyond financial performance meas in predicting future
financial performance?”

And second,

‘Do managers perform better when non-financial meas are added to their
performance evaluation system?”

The first research question examines a claim in gogpular management
accounting literature. Kaplan and Norton (1992)uarghat current non-financial
measures are better indicators for future finang&formance than current financial
measures. In addition, Banker et al. (2000b, p a8§)e that:

“current non-financial measures arbetter predictors of long-term financial
performance than current financial measures” ¢isadidded).

Finally, Nagar and Rajan (2001, p. 496) state endbntext of quality cost systems,
that:

“critics of traditional quality cost systems proposupplementing financial measures
with non-financial quality measures, arguing thanh4financial measures provide a
betterindication of quality related customer goodwilsées” (italics added).

These claims are based on the conjectures thatimamecial measures, compared to
financial measures, for example, pay more attentmrtauses rather than effects
(Singleton-Green, 1993), and induce a long-terrantation in managers (Kaplan and
Norton, 1992). These claims suggest that non-fimhnmeasures have a higher
relative information content than financial measufer predicting future financial

performance, i.e., that non-financial measuresainmnore information than financial

measures (Biddle et al., 1995).

However, empirical accounting research assessesd#gellness of non-financial
measures through the incremental information cdantégnnon-financial measures
beyond financial measures for predicting futuraficial performance. For example,
Ittner and Larcker (1998b, p. 226) argue that

! However, Ittner and Larcker (1998b) also state that prediaiility of non-financial measures does
not necessarily mean usefulness for contracting, sinoadlght of a measure is also influenced by the
noise of the measure.
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“from an accounting standpoint, a crucial test tsether a broad set of non-financial
measures [...] posseserementalability to predict future financial performancdiea
controlling for the predictability of past finantgerformance” (italics added).

This remark hints that non-financial performanceasuges should have “incremental
information content”, that is they provide infornwat beyond the lagged financial
measures (Biddle et al., 1995). In addition, Ittard Larcker (1998a), Banker et al.,
(2000b), and Nagar and Rajan (2001) test the inen¢ahinformation content of non-
financial measures beyond financial measures faurdufinancial performance. The
accounting literature therefore is ambiguous whethen-financial measures have
relative or incremental information content, or Hhoto predict future financial

performance beyond lagged financial measures. Tarerein this dissertation | test
both the relative and incremental information cattef non-financial measures to
explore this contention.

In addition, a critical assumption in the BSC agpicis that non-financial measures
are indicators for financial performance. The firssearch question also addresses
this assumption. Non-financial measures do not rieelde an indicator for current
financial performance, but only for future finaric@erformance. Prior studies that
addressed this question used either an arbitrgryAaderson et al., 1994; Ittner and
Larcker, 1998a; Nagar and Rajan, 2001) or had #meeslag for all non-financial
measures and all financial measures (Banker e2@G0Qb)? Therefore, in this study a
lag search is executed to explore the lag lengtivéen non-financial measures and
future financial measures, in which different namahcial measures can have
different lags for different financial measures.

Three years of monthly performance data on two-firancial and two financial
measures is available for 27 areas of one compargxamine the first research
guestion. These measures are the measures fropotiacts of middle managers.
The non-financial measures are on-time delivery aodker satisfaction, and the
financial measures are costs and revenues.

The second research question is an evaluatioreaglthnge in the PMS. Foster and
Young (1997) argue that much of the managementuaticy literature is larded with
proposals of new accounting systems, but that gsiematic evaluation of such new
systems is scarceThis is in sharp contrast with evaluations of npmducts or
programs in other disciplines, such as medicing, esucation, in which each new
initiative is tested before use. The second studthis dissertation is an empirical
account of such an evaluation in one organizatdtmough the new PMS was not a
BSC, the goals of the change were similar.

Available empirical research for the second redeajuestion provides mixed
evidence for a number of reasons. First, the ouécamasures used to indicate the
success of emphasizing non-financial measuresivelat more are short-term
outcome measures that do not incorporate the &fopmance effects (Perera et al.,
1997). Second, most studies use a cross-sectiogtflodology and therefore do not
capture long-term performance effects of emphagizion-financial performance
measures relatively more (Perera et al., 1997)tefboee, the second research question
in this study is explored through a quasi-experimien a large Dutch service

2 It is not clear from Banker et al. (2000b) whether @asne lag between the two non-financial
measures and three financial measures was a restrictithe analysis or a coincidence. Personal
communication with the first author learned that it wagiacidence.

% Notable exceptions are Banker et al. (1996a, 1996b, 2000traslkey (2000).
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organization where a change in the performance uneaent system (PMS) has
taken place. Before the change in the PMS managere mainly evaluated on
financial measures, whereas after the change addithon-financial measures were
emphasized relatively more.

To answer the second research question | useathe data as for the first research
question. Of these three years, one year is froforéeand two years are from after
the change in the PMS.

Both research questions are not independent of @her. The first question might
be considered a validity check whether the addedfimancial measure were value
drivers in the context of the organization. For rapée, the informativeness
hypothesis implies that all indicators that haver@mental information content about
the effort of a manager should have a non-zero hweigthe contract of managers
(Ittner and Larcker, 1997). When this is not theecao performance effects can be
expected of the change in the PMS.

The remainder of this chapter is organized as¥ollFirst, the subject of non-
financial performance measurement is outlined asfihed. Second, the subject of
non-financial performance measurement is situatedthe management control
literature. Third, the evaluation question uses aganial performance as outcome
measure. This is defined in section 1.4. Fourth, dbontributions of the study to the
literature are enumerated. Finally, an overviewhefdissertation is given.

1.2 Non-financial performance measures

Labels for performance measures that are altes®tio financial or accounting
measures abound. In this section | discuss a nupfb@ternative labels used in the
literature that are partly overlapping with theaficial and non-financial dimension.
In addition, | give advantages and disadvantagesai-financial performance
measures.

The American Accounting Association defines finahmformation as:

“a quantitative measure, expressed in the monetaggric, resulting from the
measurement of past, present and future econormdntgvor that has a financial
character (American Accounting Association, 1975)".

Morisette (1998, p. 4) derives from this definiti@n definition for non-financial
measure

“any quantitative measure, 1) expressed in a mettier than a monetary unit, or 2)
that results from mathematical manipulations oilogatof pieces of information
expressed in metrics other than monetary units”.

These definitions suggest that the basic contenhefdifference between financial
and non-financial measures is the unit of the nrease., financial versus other units.
However, the accounting literature encloses nunwsemther labels that are partly
overlapping with the financial versus non-finanaigtinction. First, the distinction
between accounting and non-accounting informat®mentral in the “reliance on
accounting performance measure” construct. Howetés,not clear what the exact
contents of the accounting and non-accounting oaitegy are (Hartmann, 2000). In

* Horngren et al. (1994) make a further distinction leemvinternal and external financial and non-
financial measures.
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addition, Abernethy and Lillis (1995, p. 242) refer‘accounting and other efficiency
based measures”, but the items that measure tistraot are a number of both
financial and non-financial measures. FurtherhsmBalanced Scorecard the notion of
leading versus lagging measures is central, in hvthe lagging measures are most
often considered to be the financial measures lamdetding measures are considered
to be the non-financial measureEinally, Govindarajan and Gupta (1985) use the
construct long-run versus short-run criteria inblo@us system, but again the items in
the construct used are financial measures for libet-sun criteria and non-financial
measures for the long-run criteria. The existericethese different labels raises the
guestion whether the distinction between giving saeas in financial or non-financial
units is substantial, and what the basic argunsefurithis differenc&’

To make the issue even more complex, some empemMdence suggests that
financial and non-financial measures are not sthes, but that non-financial
measures are used additive to financial measuresirf@arajan and Gupta, 1985).
This implies that financial and non-financial me@suare not the endpoints of a
continuum, and therefore a scale that uses thedpoerts cannot measure the
dimension properly.

Given the diverse labels that exist in the literatit is difficult to give a clear-cut
definition of financial and non-financial perforr@measure that captures the real
difference. Therefore, acknowledging the problematture of the definitions, | use
the definitions of financial and non-financial meess given by the American
Accounting Association (1975) and Morisette (19§8en above. This implies that |
only consider quantitative measures, and therefaaditative non-financial measures
are not part of the definition.

The literature provides several claims in front ehphasizing non-financial
performance measures relatively more. A non exaétuginumeration is that non-
financial performance measures are argued to be mctionable, be more directly
traceable to the strategies of the firm, work weéth high-technology manufacturing
systems like Automatic Manufacturing Technologiesl alT, facilitate continuous
improvements (Fisher, 1992), focus attention orseauather than effects (Singleton-
Green 1993) focus attention on the long-run perspective (Kagind Norton, 1992),
and give less room for dysfunctional behavior (Erst1992). Empirical evidence for
these advantages is scant. Van der Stede et 8lL)(#0d that non-financial measures
encourage risk taking and innovation, have lessejoand are less susceptible to
short-termism and gamesmanship. Disadvantages offimancial performance
measures are stated less often. This list mightdiecthat they are not always directly

® However, in Nagar and Rajan (2001) financial quality cags, internal failure costs and external
failure costs, are also indicators for future revenuBlsis example shows that the distinction between
leading and lagging is not the same as the distinction ketfigancial and non-financial measures.

® Although deriving proper labels for a construct is a tegcal question, empirically the difference
between the different labels and the discriminant validitthe constructs could be assessed through
use of factor analysis (Hair et al., 1998).

" The coexistence of all these different labels illussahe risks of usintjpractice defined variablés
(Luft and Shields, forthcoming). For example, although acttog and non-accounting measures are
labels that are used for many years, its underlying thieat@roperties are still not well understood.

8 For example, Singleton-Green (1993, p. 52) argued“iatfit measures show the effects of non-
financial activities and achievements; they do not pin dowegigely what it is in your business that
you are getting right or wrong”. In addition, from an expemt Luft and Shields (2000) find that
managers are better able to identify the impact of quptibblems on future profits when the quality
problems are reported in non-financial terms than in finateiads.
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linked with financial measur&sare considered to be 'softer' measures, have more
measurement errft and because different non-financial performaneasures are
stated in different units, there is not one intégeadenominator (Singleton-Green,
1993). Further limitations are that they are notligad, and easier to manipulate
(Ittner et al., 1997).

Ittner and Larcker (1998b) give a classificatidriroee reasons why non-financial
performance measures are used more often. Firstfimancial performance measures
try to mitigate limitations in traditional accoumgj based measures. Traditional
accounting measures are, for example, backwardrigpkmphasize effects instead of
causes of problems, are too aggregated, neglaabrsgifficult to measure assets, lead
to short-termism. Second, due to increased comefiressure companies need to
have more information about the relevant driverstloéir performance. Third,
operational strategies such as TQM, JIT and flexgrbduction automation lead to a
demand for non-financial measures to implement, aade the effects of these
strategies.

The discussion above lists advantages and distatyes of using non-financial
measures. However integrating financial and noarfaial measures, for example in a
BSC, is argued to give additional advantages. $uelgrated systems are assumed to
improve the communication of the strategic ptahelp implement the strategic plan,
and facilitate strategic learning (Kaplan and Noyt@996). Van der Stede (2001)
gives some empirical evidence for these claimsfittks that integrating financial and
non-financial measures adequately captures leadelatjonships, and reinforces the
strategic plan.

1.3 Management contr ol

This section embeds the use of non-financial perdmce measures in the
management control literature. | discuss the canagkefmanagement) control, and the
role of non-financial performance measures withamagement control.

The concept of control is defined in an infinitenmber of ways in the literature.
This study follows Merchant's (1998, p. 2) perspectof control. Therefore, the
definition of control used is:

“controls [....] are devices managers use to endwaethe behaviors and decisions of
people in the organization are consistent with drganization’s objectives and
strategies”.

To be able to discuss some critical elements ia ti@finition, | first describe the
cybernetic control concept.

Cybernetic control consists of the elements 1)gsets, 2) measure performance,
3) compare performance with the goals, and 4) gdefeedback to correct a variance
between the performance and the goal. This modsinass that goals are clear,
performance can be measured, a predictive modelasable, and a set of corrective

® For example, Brancato (1995) reports from a case shadyione of the interviewees could quantify
the link between non-financial and financial measures.

9 For example, Strivers et al. (1998) find from a sample5# CEOQ’s that 75.9% think employee
involvement is very important but only 35.9% measure thizedsion because they find it is difficult
to measure.

1 Malina and Selto (2002) find that this is the case wheB8@ measures and its implementation are
credible, the BSC fits in the culture of the companyd &5C leads to increasing and sharing
knowledge.
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actions is available when goals and actual perfoomadeviate (Otley and Berry,
1980). Although a helpful metaphor for understagdihe concept of control, the
concept lacks at least three important aspectsonfrals in organization¥. First,
organizations act in their environment, and théslketo uncontrollable elements in the
goals set. This implies that the predictive modaehcomplete and therefore feedback
actions do not necessarily lead to a system that isontrol. Second, cybernetic
controls lack the impact of human behavior, thanhdividuals have their own goals
that may conflict with organizational goals, andiinduals have limitations that may
inhibit them to execute their tasks perfectly. Agdhis leads to the result that
corrective actions taken do not necessarily lead gystem that will be in control
again. Finally, unlike the cybernetic control copicerganizations have a number of
conflicting, or even vague, goals that are not gsvaompatible with each other.
Thus, not only the set of corrective actions avdéato keep the organization in
control is incomplete, but also the goals themseiaay be unclear or incorrect.

Merchant's definition also assumes that orgammati have objectives and
strategies for themselves. The most likely openafiaation is that these
organizational objectives and strategies are thgctbes and strategies of the
dominant coalition of the organization (see alstiea 1.4). In addition, to be able to
influence the“behavior and decisions of peoplé should be recognized that these
people have goals for themselves that may conflitt the organizational goals or
that the goals are not clear for them. Finally, dhant defines the efficacy of controls
as the increased probability that the organizatiguals are achieved or exceeded
(Merchant, 1998). Again this assumes that a cleéetune of organizational goals
exists.

The performance measurement system from the comypaater study (see chapter
3) has the same flaws as the cybernetic controtegun First, it provides measures
derived from the goals of the company that arelparfluenced by the environment
of the organization. Second, the managers in tharszation might have goals that
differ from the organizational goals. Finally, thifferent performance measures
derived from the organizational goals might be totifig with each other.

Generally, control systems can have two functidres, strategic control and
management control (Merchant, 1998). Strategicrobuestions the validity of the
strategies of the organization in a changing emvrent. In contrast, management
control deals with the issue “are the employeesibiely appropriately”. In this study
the focus is mainly on management control, althotighchange in the PMS of the
organization (see chapter 3) might be a consequartbe strategic control process.

The need for management controls stems from doptoblems. Merchant (1998)
classifies these control problems in 1) lack oédiion, 2) personal limitations, and 3)
motivational problems. Lack of direction means tindividuals do not know what the
organization expects from them, for example, beedahe organizational goals are
unclear. Personal limitations are the lack of abif the individual to execute the job
due to, for example, inappropriate training or wkability of proper information.
Motivational problems are the most widely statedtoa problems and are the result
of a number of different causes. For example, marsagan have different time-
horizons compared with the organization, managegseffort and risk averse, and
managers spend too much money on, for exampleyisées

2 Hartmann (1997) argued that it is not the model itselfithatappropriate, but that the assumptions
underlying the model do not hold.

3Goal incongruence, a central concept in multi-task pradeagent models, refers to both lack of
direction and motivational problems (Merchant, 1998).
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Merchant (1998) classifies control devices in lsscontrols, action controls, and
personal and cultural controls. Non-financial perfance measurement can best be
described as a control device where the performaricenanagers is measured,
evaluated and rewarded on a number of both finaaoi non-financial measures that
are important for the organization. This descripiiocludes that relevant performance
dimensions are defined, measured, set targetsafat,is input for the rewards of
managers. Therefore, non-financial performance uoreaent is a results control
device.

Merchant (1998) argued that results controls drle & directly mitigate the
control problems lack of direction and motivatiopabblems. However, non-financial
performance measures can explicitly help manageasn| lead-lag relationships
between different dimensions of performaficend hence help them to do a better
job. This indicates that non-financial performamoeasures might also lessen the
personal limitation control problem. The role ofnAnancial performance measures
in mitigating control problems is summarized inléab.1.

Table 1.1: Control problems and non-financial measures

Control problems Role of non-financial measureaddress control problems

Personal limitations Learning lead-lag relationswaen financial and non-financial
measures

Lack of direction Adding non-financial measuresthb@ contract informs managers
what is expected of them

Motivational The non-financial measures reallocate the focusariagers to the
problems non-financial measures by evaluating the managersthese
measures

Perera et al. (1997, p. 561) make a distinctiotwéen the instrumental versus
motivational premise of efficacy of performance sw@wamert. The instrumental
premise is described as:

“for manager actions and decisions to be effectine achieving [performance
dimensions] such actions and decisions need tmfoemed by relevant and specific
feedback on those dimensions”.

The motivational premise is described as:

“managers have an incentive to concentrate onywdhdeek to maximize performance
against, those activities on which performancenisasured”.

These two premises are not only difficult to sefwia empirical research but might
be potentially conflicting. For the instrumentakprise managers need to represent
information in an honest way to their evaluatorswdver, when the same measures

4 There is some evidence that, for example, CEQ’s hasa difficulties to link improvements in non-
financial measures to financial measures. Ittner and kad@®98b) surveyed 27 CEQ'’s from large US
companies and found that only approximately 25% claimedhiegtcould relate quality and customer
satisfaction dimensions of performance to accounting returns.

15 Other labels in the literature are decision makingugeecision control (Zimmerman, 1997), and
decision making versus stewardship (Gjesdal, 1981).
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are also used for motivational purposes, individdeve an incentive to misrepresent
the information'® The performance measures in the contracts of teagers in the
company also have this tension. The managers @sendasures to make tradeoffs
between different performance measures but are alsduated on these same
measures.

The change in the PMS considered in the organizgtiee chapter 3) is installed to
align the goals of the managers with the orgaromali goals, thus mitigating
motivational problems. Second, it focuses managems certain performance
dimensions, thus mitigating the problem of lackda®ction. Finally, the PMS gives
the managers an indication of trade-offs betwe#arént performance dimensions.

1.4 Managerial performance

The second research question evaluates whetheagaenperform better when
they are evaluated and rewarded relatively moremamfinancial measures. Before
this question can be answered, better manageriarpgnce has to be defined.

Ittner and Larcker (2001) discuss the problem afogreneity when performance is
used as a dependent variable. When all organiztaptimize their accounting
systems no performance effect can be expecteclodage in the PMS. However, this
assumes that all organizations act rational, arat the changes take effect
immediately, which seems highly unlikely. As Milgnoand Roberts (1992) state, it
seems more likely that people learn how to makedgtexisions by experimentation
and imitation. The change in the PMS in the orgation under study (see chapter 3),
was a reaction to the perceived need to react écgkshin the environment. The
organization can therefore be seen as temporautlypbthe equilibrium. The change
in the PMS is a reaction to this. Throughout thange, the organization and its
managers tried to adapt the organization to thexgihg needs of the environment.
Thus, with the change in the PMS examined the adzgéion strives for optimality.
Consequently, this is tested in the empirical asial{Banker et al., 1996a; Banker et
al., 2000b).

A number of different performance models exist. ybte and Gupta (1994)
enumerate the maximizing model, the political motted constituency model, and the
business model. These models are summarized i 1abl

'8 For example, in early publications of Kaplan and Norton ab@iBSC, they argued that the BSC
should not be used for rewarding purposes, since this wgotddnanagers an incentive to misrepresent
the information that is necessary to construct the B&&plan and Norton, 1992, 1993). In later
publications, they seem to change this opinion since theydidsuss the use of personal BSC as an
input for the annual bonus (Kaplan and Norton, 2000).
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Table 1.2; Performance models

Performance modéls  Definition of performance

Maximizing model Long-term value of company (stoelurns with efficient market)

Political model Dominant coalition defines perfomme

Constituency model Different coalitions (e.g., wemk shareholders) define
performance

Business model Overall performance improves whdividual measures improve

Notes:

! Source: Meyer and Gupta (1994).

In the empirical analysis in this dissertationnedsts of both the political and the
business model are usEdThe political model assumes that the dominantitioalof
the organization chooses the performance meashia¢sstiould be maximized. The
difference with the maximizing model is that in tpelitical model more than one
measure is optimized, while in the maximizing moaiely the long-term value of the
organization is maximized, operationalized by therent share price in an efficient
market (Meyer and Gupta, 1994). The business mizdal heuristic that helps to
identify causal links between different dimensiafsperformance. These different
dimensions of performance are often expected tadyeelated in lagged periods
rather than in the same period. The business masfimes that an increase in one
measure leads to an improvement of overall perfomagMeyer and Gupta, 1994).

In this dissertation the change in the PMS is @atald through the items of the
managers' contracts. These contracts are contbyette dominant coalition of the
organization, i.e., the top management, and shacesent causal links between the
dominant strategic drivers for the performance led aireas. The second research
guestion assesses the change in the PMS. | askatmeverall performance increases
when each individual measure increases, i.e., thesbusiness model.

1.5 Contributions of the study

The research stream on which | build my empiratadies in chapter 5 and 6 is
characterized by a lack of a consistent body obmheThe so-called “practice
defined” variables financial and non-financial penhance measures are attributed a
number of characteristics without clearly underdiag its properties (Luft and
Shields, 2001). Only a number of ad hoc claims rontf of these variables are
available in the literature. This dissertation #fere mainly contributes to the
empirical literature that addresses these clainthoAgh this might be a weakness of
the motivation of the two empirical studies, itiso the only way forward to be able
to improve the topic. The directions of furthergash in section 7.6. give a number
of questions that should be answered before ibssiple to be able to integrate the
different findings in the literature.

This dissertation makes a number of contributionihe literature. First, it assesses
the relative information content of non-financi@rfmrmance measures and financial
performance measures for future financial perforcearThis is the first direct test of

Y In contrast, the principal-agent model used to derive ®peatations for the second research
guestion uses the maximizing model (see section 6.2).
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the popular claim that non-financial measures atéebindicators for future financial
performance than lagged financial measures. Intiaddiit adds to the growing
literature of incremental information content ofnAinancial performance measures
beyond financial performance measures for futunaricial performance (lttner and
Larcker, 1998a, Banker et al., 2000b, Nagar andrkR&001).

This study contributes indirectly to the princhaaent literature. The relative
information analysis addresses the congruenceeofittfierent measures with future
financial performance, in which the congruencehef mneasure determines partly the
weight of the measures in the contract (Datar et 2001). The incremental
information analysis assesses the informativenésmach measure, i.e., whether the
measures should have a non-zero weight in theaxdr(ittner et al., 1997).

A lag search procedure, which is widely used ionenic research, but relatively
new in management accounting research, is usedxpbore the incremental
information content of lagged non-financial measureyond financial measures. The
method used in my dissertation extends the metised in Banker et al. (2000b) in
two ways. First, the various non-financial measucas have different lags for
different financial measures. In the study of Bang&eal. (2000b), the two different
non-financial measures have the same lag for mstnues and profit.

Second, in Banker et al. (2000b) the average ofatged non-financial measures
from each periodt is used to measure the lagged non-financial ocecistiThis
assumes that the lagged non-financial measure éawrh period has the same impact
on the financial measure. This assumption is uhlike be met, since non-financial
measures in periotd might not have an immediate impact on the follayperiod
financial measure. In addition, later periods pltipdave a decaying effect on the
financial measures. Therefore, in this study thetoialoadings are also used to
estimate the impact of non-financial measures anicial measures.

The evaluation question contributes to the emglrimanagement accounting
literature by exploring the long-term impact ofteange in the PMS in a large Dutch
service organization. Before the change managers evaluated mainly on financial
performance measures, whereas after the changeewsdtisfaction and customer
satisfaction measures were added to these contiaqgtdoring the long-term impact
of such a change in the PMS is mentioned as dutaivenue for further research by
Perera et al. (1997), and is for the first timesidered in Banker et al. (2000b). Since
non-financial measures are argued to have a lang-teientation, a cross-sectional
study that measures the effect on only a short-wrocess measure will probably not
capture the complete effect (Perera et al., 1997).

The evaluation question contributes indirectlyth@ multi-task principal-agent
model by addressing the value of additional measure the contracts of the
managers.

The second study extends the study of Banker.e(2800b) on a number of
aspects. First, in the study of Banker et al. (A)0f6vo changes took place
simultaneously. Next to the added measures ingh&act the bonus of the managers
was raised as well. This makes it hard to isolageindividual effects. In my study
only one change took place, i.e., the contracthefmanagers were added with the
non-financial measures worker satisfaction andoecnst satisfaction.

A final contribution is that the research settinghere the analyses are
accomplished is different from the setting in Banké al. (2000b) in a number of
ways. First, the reward structure of the managewifferent, i.e., the bonus is less
important whereas promotion opportunities are mion@ortant. Second, in the
research setting of Banker et al. (2000b) custosaésfaction is the most important
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strategic issue, whereas in my research settingiadity] orientation is the most
important issue. Third, as a consequence from éwergl point the non-financial
measures considered were different than in otluelies.

1.6 Summary and overview of remainder dissertation

In this chapter the basic research questionstandativation are outlined. Section
1.2 discusses the financial and non-financial perémce dimension, and enumerates
claimed advantages of these measures. Afterwagdtps 1.3 positions the research
guestions in the management control literature. tNerction 1.4 explains the
dependent variable in the evaluation question, m@nagerial performance. Finally,
Section 1.5 enumerates the contributions of thaystu

The remainder of this dissertation is structuredf@lows. In chapter two the
literature with respect to the two research quastits reviewed. This chapter
describes the literature, gives a critical disaussand provides directions for further
research. Chapter three gives background informatlmut the company where the
data-collection took place. | discuss the orgaiomatits PMS and the change and
goals of the change in the PMS. This backgrounarmétion is given to facilitate the
interpretation of the empirical results in chapdeand 6. In Chapter 4 | define all
variables used in the two empirical studies andudis the data collection process.
Further, the chapter discusses properties of pdotestseries data. For the empirical
analysis a pooled time-series data set is usede®dmne-series data have unique
econometric properties that have both advantagdsdaadvantages. Finally, | give
the data description.

The empirical part of the dissertation is orgadize Chapter 5 and 6. | divide the
empirical work in two chapters since both analysesd a different framework and
different research methods. Chapter 5 addressedirteresearch question, i.e.,
whether non-financial performance measures haagivelor incremental information
content, or both, beyond financial performance messin predicting future financial
performance. In this chapter | provide the framdwdthnat guides the research
question, followed by the research methods andifsg®mns used for the analysis.
Then | give the empirical results. Chapter 5 endth & discussion and summary.
Chapter 6 addresses the second research questignwhether managers perform
better when they are evaluated relatively more on-financial measures. This
chapter starts with the framework that guides theearch question. Afterwards, |
discuss the research methods used for the analysén the empirical results are
given. Chapter 7 summarizes and discusses thenfjadin the dissertation.
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Chapter 2
Literaturereview

2.1 Introduction

The purpose of this chapter is to review the awdé empirical studies, that explore
relationships between financial and non-financef@rmance measures, that identify
possible antecedents for non-financial performameasures use, and that consider
contingencies where this use might be effectiverttém, directions for further
research are given to improve this research.

The deficits of using only accounting performaneceasures for evaluating
managers and organization (-units) were recogndesthdes ago. In early research,
most attention was paid to the consequences ofjdamiify circumstances in which
these deficits were the most severe. This liteeahercame known as the ‘Reliance on
accounting performance measures’-debate. For atregerview of this literature, see
Hartmann (2000). After the mid 80’s, specially aftee publication of “Relevance
lost” (Johnson and Kaplan, 1987), more attentios paid to using other performance
measures in addition to accounting measures. Camm@e of these measures is non-
financial performance measures, the subject ofdissertation.

While the advantages of the use of non-financafggmance measures are well
documented (see section 1.2), there are few paipatrsdentify determinants of non-
financial performance measures use. Even feweiestudeasure outcome variables,
either financial, non-financial, or at the indivaddevel, when the appropriate match
between non-financial performance measurement ugk c@ntingency variables
exists.

Next to the question whether using more non-firlnmeasures has positive
performance effects, another important issue igataionship between financial and
non-financial performance measures. These studiasider whether non-financial
performance measures are indicators for financiabsures, what the time lag
between improvements on non-financial measures iempdovements on financial
measures is, and the linearity of these relatiggsshiThe main motivation for this
stream of research is the notion that non-financedasures are indicators for
financial performance measures (Kaplan and Nori®9?2). These relationships can
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be either in the same period or have a time lagrbdfigher non-financial measures
lead to higher financial performance.

Section 1.3 discussed the financial and non-firdperformance dimension. The
papers reviewed, however, use different labels, &xample manufacturing
performance measures, non-traditional informatiomd areward systems, and
operation-based non-financial measures. Thereftiie, predominant reason to
incorporate a study in this review is the contdrthe measure.

The chapter is structured as follows. The nextiseagives an introduction to the
studies that address the subject of non-finan@alopmance measurement. Section
2.3.1 provides an overview of studies that exanmmglationships between financial
and non-financial performance measures. In additaction 2.3.2 discusses some
characteristics of these relationships. Studiesdbasider antecedents for the relative
use of non-financial versus financial performanceasures are reviewed in section
2.4. The performance effects of non-financial penfance measure use are discussed
in section 2.5. After this overview, section 2.6Gsalisses the literature. Finally,
avenues for further research are indicated.

2.2 Overview empirical research

Papers for the review were selected based on aahasarch in major accounting
journals. A manual search was preferred above eatrehic search, for example, on
the words “non-financial”’, because this would net tbmplete due to the various
labels in the literature for the financial and rforancial dimension (see section 1.2).
Further, articles were traced by references. Binahly studies that analyze non-
financial performance measures for internal repgrfiurposes are selected.

The first part, section 2.3, reviews studies thedngine relationships between
financial and non-financial measures of performar@ee of the assumptions of the
Balanced Scorecard is that non-financial measwe$eading indicators of financial
performance (Kaplan and Norton, 1992). These ssuthkst this assumption. The
potential time lag before the “lag” measures infice the “lead” measures is also
explored.

For the non-financial measures there is a biasatdwcustomer satisfaction
measures. The majority of the studies reviewedratestry or organization specific.
One motivation for this is that the relevance oéafic non-financial performance
measures, is different across industries (Amir dml, 1996). Another more
pragmatic reason is that archival data, the pringatasource used for these studies,
for non-financial measures from different orgarimas with the same variable
definition is difficult to gather.

The second part, section 2.4 and 2.5, reviewsestubat examine factors that drive
the relative use of, or the emphasis placed onmanfiral versus non-financial
performance measures. Some of these studies atmssashe usefulness of the
hypothesized match between the contingency variatdenon-financial performance
measure use. Both use and usefulness can be cmusake success measures (Foster
and Swenson, 1997).

At least two theoretical streams can give insigintsthe usefulness of using
additional non-financial performance measures.tFiree multi-task principal-agent
theory states that additional performance meastarshave value in the case where
the “old” measure is incongruent with the goalstlé principal and has noise

! For example, other studies analyze non-financial messiare predicting failure of companies
(Keasey and Watson, 1987) and its value relevance (Lev and &hgggr1993).
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(Feltham and Xie, 1994). This is a universal tgebe., more measures can never be
worse than fewer measuresSecond, Milgrom and Roberts' (1995) notion of
complementarity between operational strategy ard désign of the management
accounting system is explord@his assumes that a particular strategy, for examp
quality strategy, can only be successful when othanizational systems, for
example the performance measurement system arch@tlo of decision rights, are
aligned with this strategy (Wruck and Jensen, 1994)

2.3 Relationships between financial and non-financial perfor mance measures

2.3.1 Empirical evidence of relationships between financial and non-financial
performance measur es

One of the first studies that tested the relatignbetween a non-financial measure
and financial performance is Anderson et al. (199#gy find evidence that a higher
customer satisfaction leads to a higher returnrmestment (ROI) in both level and
first-difference model8. Customer satisfaction was measured from a sunfey o
customers of 77 companies. Anderson et al. (199d)the ROl measure because they
consider this a measure for long-term economictheal

Banker et al. (2000b) use a longitudinal reseanethodology to better understand
the relationship between non-financial and finanperformance measures. This was
an avenue for further research given by Chenh8®7) and Perera et al. (1997). As
non-financial performance measures they use twicamats for customer satisfaction,
i.e, the likelihood of return of customers, and tlenber of complaints. The data set
used is a pooled time-series of six years of mgntlaita from eighteen hotels from
one hotel chain.

They find that one of the non-financial performanmoeasures is associated with
future operational profit and revenues. There wasaiationship with the current
period measures. In contrast to their expectaticosts did not increase significantly
when the non-financial measures were higher. Cosige expected to increase
because making customers happy will cost moreek@mple, due to hiring extra
people to improve the service provided to customBng results were consistent both
in the level and percentage change specificatidagar and Rajan (2001) give as an
explanation for the weak link between the complagasure in Banker et al (2000b)
and financial measures that complain measures atrevery good indicators of
customer satisfaction.

Behn and Riley (1999jnake another important contribution. They expldre t
impact of the non-financial measures customer faatisn, market share, available
ton-miles, and load factor on financial performanthey use eight years quarterly
data of seven U.S airline companies. They find thab-financial performance
measures are associated with current operatingmecaevenues and operating
expenses. In addition, non-financial measures @ fitst and second month of a

2 The result that additional measures can never have vegatiue is driven by the assumption that
contracts are costless (see section 6.2.5).

% These so-called Edgeworth complements assume that doingomeone increases the returns of the
others. Interestingly, in this view interactions between ogeticy variables and non-financial use can
never be dis-ordinal.

* A complete cause-effect chain is tested from expecisif quality, to perceived quality, to customer
satisfaction, to ROI. The other relations are not discusstds chapter.

® In the cost measure extra bonus payments due to increasednpexe are incorporated, therefore
making the analysis a cost-benefit analysis.
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guarter are found to be good predictors for quigrtevenues, expenses and operating
income. Because the non-financial measures ardablaiearlier than accounting
data, Behn and Riley (1999) argued that finanaialysts can make better predictions
when this information is disclosed. In this stuttg thon-financial measures are not
only good signals for future performance, but dsaurrent performance.

Ittner and Larcker (1998a) also examine whethestarner satisfaction is an
indicator for financial performance. This relatibipsis tested at three levels, that is,
at the individual customer, the business unit, thedorganizational level.

Although the explanatory power for the modelsis,lhigher customer satisfaction
led to a higher retention-rate of customers, higegenues per customer, and higher
revenue changes per customer. This is tested ample of 450.000 customers of a
large telecommunication company.

The analysis at the business unit level, whetlggrdn customer satisfaction leads
to higher future profit, is a cost benefit analydite relationship between customer
satisfaction and different financial measures @& tmits gave mixed results, in a
sample of 73 bank branches from one organizatiomhe level model, the customer
satisfaction measure had a positive impact on éutevenues, but the impact on
expenses, margins and return-on-sales (ROS) wasigroficant. Higher satisfaction
levels lead to higher future improvements in masgind ROS, but had no impact on
future revenue increases and future changes imergeFinally, changes in customer
satisfaction had no impact on all four financialaseres used.

Finally, Ittner and Larcker (1998a) provide an lgsia on the firm level. They
show that releasing customer satisfaction inforomath the magazine Fortune had a
positive impact on abnormal stock returns. This liegp that disclosing this
information is of value to the stock market.

The third analysis of Ittner and Larcker considdrs value relevance of non-
financial measures. One concern of evaluating mensamn non-financial measures is
the persuasiveness of the capital market that iishits use. Amir and Lev's (1996)
study relaxes this concern for industries that nevade any profit. They show that
investors are relying heavily on non-financial imf@ation for the valuation of
securities in their sample of 14 wireless telecomication companies. The fact that
wireless telephone companies are in a growth mankétneed a lot of investments in
R & D and franchise development explains this tesuirther, in the growth stage of
the product life cycle accounting performance messware more influenced by
accounting rules like the treatment of goodwill t{ogy licenses in Amir and Lev
(1996) example). Therefore, investors are more e@owx about future profit
potential (more subscribers, a higher penetratie, retc.), than the negative current
financial results. The financial measures indiviuadid not have any value
relevance for the securities, they were only rel¢ua combination with non-financial
performance measures.

Nagar and Rajan (2001) document the link betweeth inancial and non-
financial quality measures and the impact on fusakes. They show in a sample of
11 plants of a Fortune 500 firm, that the changedefect rate, and on-time delivery
are related to future revenues. Only the impactfidnre revenues is estimated,

® In this (type of) industry it is possible to evaluatenagers for a large part on non-financial
performance measures. In this way, congruence between treeajdke organization (shareholders)
and the management is higher. Of the ten cellular companies disclosed information about
managers’ compensation, six used exclusively non-financial mesaand four used a combination of
financial and non-financial measures

’ (Change in) quarter earnings per share and book value per sha
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therefore it is not clear whether improving the 1iimancial measures is beneficial for
the companies, i.e., leads to a higher profit.

In sum, all studies show that non-financial perfance measures can be indicators
for future or current financial performance.

2.3.2 Characteristics of therelationship between financial and non-financial
measur es

The former section discussed empirical evidencethef relationship between
financial and non-financial measures. This sectomplores characteristics of this
relationship. It discusses the lag length, lingaoit the relationship, and whether the
lagged financial measure is used in the specitioati

Although leading and lagging performance measaresmportant concepts in the
BSC, there is no formal theory about the lengthheftime lag before an increase in
non-financial measures leads to improved finanti@asures. Therefore, most studies
use an arbitrary lag in their specification. In A&nrgbn et al. (1994), the customer
satisfaction measure is gathered in the first balhe year, and the ROl measure is
from the end of the year. That implies they hawixanonth time lag in their design.
Ittner and Larcker (1998a) also use an arbitramyetilag of six months between
customer satisfaction and future financial perfaroe® Finally, the lag in Nagar and
Rajan (2001) between changes in defect rate, om-tietivery and future revenues is
only one quarter. Banker et al. (2000b) explore lfgelength through a lag search
procedure from the data. In their case the timentag 6 months, meaning that non-
financial measures in period 1 have predictive polee the financial measure until
period 7.

Another difference between the studies is the asdufarm of the relationship.
Anderson et al. (1994) use the logarithm of thauricial and customer satisfaction
measure in the specification. This implicitly medhat the relationship between the
two measures is assumed to be non-linear. Ittndr laarcker (1998a) explicitly
consider the form of the relation. They find thafdre an increase in customer
satisfaction is beneficial a threshold value habdaeached. In addition, benefits of
improved satisfaction vanish when customer satigfads already at a high level.

A final distinction between the studies is thatsinstudies use the lagged financial
measure as an independent variable in the spdamficéAnderson et al., 1994; Ittner
and Larcker 1998a; Banker et al., 2000b; NagarRajdn, 2001), whereas others do
not (Behn and Riley, 1999). This difference in spieation leads to a different
implication. Using the lagged financial measuresaasindependent variable in the
specification assesses whether the non-financisdsores have additional value
beyond the lagged financial measure. Omitting vhisable assesses whether the non-
financial measure predicts the financial measure.

In sum, all studies use different specificatiomghich seriously inhibits the
comparison of the results. Table 2.1 gives an dgenof these studies and provides
information about the authors, variables measwed,the samples used.

8 It remains unclear why lttner and Larcker (1998a) heeawverage of the third and fourth quarter, and
compare this with the average of the first and secondequamstead of using the individual quarters.
Further, they use no control for seasonal effects.
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Table 2.1: Overview of studies that examine relationships betweépanéial and non-financial
performance measures

Author(s) Non-financial measure(s) Financial measure(s)  Sdmple
Anderson et al Customer satisfactic ROI 77 large compani
(1994)
Amir and Lev Number of subscribers ai Return and price ¢ 14 cellular telephon
(1996) penetration rate securities companies
Behn and Customer satisfaction, market ~ Operational cost, 7 Airline industry
Riley (1999) share, load factor and, available revenues, and profit
ton-miles

Ittner and Customer satisfactic Revenue, accouing 73 branch banl
Larcker performance, stock
(1998a) performance
Banker etal.  Customer satisfaction Operational cost 18 hotels from a hotel
(2000b) revenues, and profit chain
Nagar anc Quality measure Future revenue 11 manufacturing
Rajan (2001) companies

Notes:

The table gives the author(s), non-financial and financiaborea, and the sample used in the studies.
Where the study of Anderson et al. (1994) is cross-sectamdlithe other studies use pooled time-
series data.

2.4 Antecedents of non-financial performance measures use
2.4.1 Introduction

Of all variables that are antecedents for the afs@on-financial performance
measures, or moderators for the relationship betwmse of non-financial measures
and performance, operational and organizationatexijy are explored in more than
one study. These factors are discussed in sectibf and 2.4.3. Next, variables that
are examined in only one study are discussed tinse2.4.4.

2.4.2 Operational strategy

Most studies use dimensions of operational styaésga determinant of the use of
non-financial performance measures. This is nopr&ing, since the use of more
non-financial performance measures is given asqgiahe solution to the ‘irrelevant’
state of management accounting practices (JohnsdrKaplan, 1987). One of the
reasons given for this ‘irrelevance’ are the change the internal and external
environment of organizations. As a reaction to ¢hebhanges organizations have
implemented new manufacturing practices such as-ldueme (JIT), flexible
production automatization, Total Quality Manageme(fQM), continuous
improvement, and workgroups. Success stories fraparlese companies about new
manufacturing practices led to a series of studiesut these practices and their
impact on the control system. Operational straiegg this chapter used as a ‘bucket
term’ for these practices.
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Abernethy and Lillis (1995) were one of the firthsit examined the relationship
between operational strategy and the use of fimhmrid non-financial performance
measures. They found support for the hypothesi$ ¢hganizations that use a
manufacturing flexibility strategy use less effivig-based performance measures, in
which efficiency-based measures are operationakmedost efficiency.They found
their results through semi-structured interviewthwnanagers from 42 organizations.

Perera et al. (1997) extend the research of Aleyrand Lillis (1995) in a number
of ways. First, Perera et al. (1997) use a surfeyrandomly chosen sample, instead
of the semi-structured interviews in pre-selectedustries. Second, Abernethy and
Lillis (1995) tested only one dimension of a custorfocused manufacturing strategy,
i.e., manufacturing flexibility. Perera et al. (I1Q9identify four dimensions of a
customer focused manufacturing strategy, that st, oguality, flexibility and the
dependability of supply. The dimensions of thistooeer focused manufacturing
strategy are proxied by advanced manufacturingnigogy (AMT) and advanced
management practices (AMP). Third, Abernethy anilisL{1995) examined only
efficiency-based measures. In contrast, Pererd €1397) use an instrument with a
number of financial and non-financial measures.sTiRerera et al. (1997) study the
relationship between a customer focused manufacfigirategy and the use of non-
financial performance measures in a survey of @bpanies.

They find that organizations that have a custoimensed manufacturing strategy,
that is score high on both AMT and AMP, use reklihmore non-financial measures.
AMP seems to have a stronger impact than AMT.

Although Chenhall (1997) is not explicitly congiihgy antecedents of non-financial
performance measures use, his data indicates ariat® relationship between using
TQM strategies and emphasizing manufacturing perdoice measures.

Ittner and Larcker (1995) explore the relationgbepween advanced manufacturing
practices, and non-traditional information and reaystems® As a proxy for
advanced manufacturing practices they use TQM, usec¢his is argued to be the
starting point of all operational strategiésTraditional managerial accounting
systems are defined as systems that provide adgred@nancial information,
operational control is based on variances from btety standards, and the reward
system is built upon financial performance measulescontrast, a non-traditional
system gives more timely physical measures of dlp@a performance, gives
information for causes of differences with standaahd the rewards are based upon
more non-financial performance measures.

They find empirical support for the hypothesist thi@anizations that have a TQM-
strategy use more non-traditional information amsdvard systems, compared to
organizations that do not have this strategy.

The study of Ittner and Larcker (1997) is simiiartheir study of 1995, and uses
the same sample of 249 surveyed companies. Thegieadhe relationships between
a quality oriented strategy, and the use of strategntrol practices. The strategic

®Next to the relationship between performance measures andilitgxthey also examine the
relationship between manufacturing flexibility and inteigealiaisons. This factor had a stronger effect
on the use of non-financial measures than the design of tfoerpance measurement system.

10 Results from both studies of Ittner and Larcker (19987) should be used carefully. Especially the
financial/non-financial dimension in the second paper is onky aspect of strategic control systems
considered.

M |f this is the case, TQM is an antecedent of otheratjmeral strategies. This has an impact on the
specification for other studies, that is TQM can have e#héirect impact on the use of non-financial
measures or an indirect effect via operational stratedgies example, in Perera et al. (1997) AMT and
AMP are both determinants of the use of non-financial pedoo®s.
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control practices have to supplement the finarenalrols such as budgets, and short-
term profits. The hypothesis that organizationgipig a greater emphasis on quality
in their strategy also use more quality relatedatstric control practices was
supported.

The results of Ittner and Larcker (1995, 1997) @eoborated in van der Stede et
al. (2001). In a sample of 128 US and Belgian margthey also find evidence that
companies with a quality based manufacturing ggsatese non-financial measures
more extensively. Surprisingly, companies also tle financial measures more
extensively when using a quality oriented manufiactustrategy.

Carr et al. (1997gxamine differences between 65 ISO accredited 2naba-1SO
accredited companies in reporting quality in phgki¢and financial terms) and
traditional performance measurésSome support was found that 1SO-accredited
organizations use more physical (non-financial) sneas. No support was found that
ISO accredited organizations use more financialliyjuaneasures, and use less
traditional performance measures, where traditipesformance measurement is, for
example, variance analyses, and financial quali&asares are, for example, cost of
quality. Less traditional performance measures vexqgected because they are less
useful with strategies that have long-term benefite results suggest that traditional
performance measures and physical (non-financiagasures are used as
complements instead of supplements.

Banker et al. (1993) examine the relationship keetwreporting manufacturing
performance measures (MPM) to workers while impleting practices like TQM,
JIT, and teamwork. The underlying motivation foisthypothesis is that when
workers are encouraged to find ways of improvingcpsses, productivity and
products, they need information to do so.

In a sample of 362 shopfloor workers, they find pegmal support that
organizations that implement TQM, JIT, and teamwiagort more manufacturing
performance measures, about quality and produgtitit their shopfloor workers.
More specific, providing workers with charts abdefects, schedule compliance, and
machine breakdowns are fruitful ways of reportingew TQM, JIT and teamwork
strategies are implemented. Using the shopflookersras unit of analysis instead of
middle managers or CEO's is a distinguishing charsstic of this study.

In the study of Ittner et al. (1997) of determitsaof the relative weight placed on
financial and non-financial measures in CEO's bonastracts, companies that
emphasize a total quality strategy placed a highkative weight on non-financial
measures. These results are from a survey of 8ha.fi

Summarizing the studies, there is a substantidy lob evidence that suggests that
organizations that have operational strategies aachQM, JIT or a customer focused
strategy, use relatively more non-financial perfance measures for control or
reward purposes.

2.4.3 Organizational strategy
Three studies investigate organizational strategyan antecedent of non-financial

measure use. From a sample of 317 organizatiotreer liet al. (1997) consider
determinants of the relative weight of financialdamon-financial measures in the

12 First, a manipulation check was done that ISO-accredivespanies really had a quality focused
strategy and better developed quality practices. Hsiswas executed because organizations can also
strive for ISO accreditation only fur the purpose of &egtion signaling to customers. For 7 of the 8
aspects ISO accredited companies used these practices m
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CEOQO'’s contract. They find that non-financial measuihad a higher weight for
organizations with a prospect strategy compared wit defender strategy. The
explanation for this is that organizations with eogpect strategy focus on new
product/service market opportunities, and quickieah to adapt to changes in the
environment. This strategy may need a considerible to turn into improved
financial results. Therefore, short-run financiadasures might not capture all these
effects in this situation. In contrast, a defenddrategy focuses on operating
efficiency and therefore short-run financial measunay be suitable.

In contrast, Van der Stede et al. (2001) find lyaadhy support for a correlation
between organizational strategy, i.e., on the dfieation versus cost-leadership
distinction, and increased use of non-financial sneas in a survey of 128 Belgian
and US managers. Only the customer-oriented na@méial measures were used
more in a differentiation strategy.

Morisette (1998) also finds no relationship betwdle® mix of information that
managers use, that is financial versus non-findmefarmation, and the strategy of
the organization, in which strategy is measuredthry prospect versus defender
continuum (Miles and Snow, 1978). The data in #tisdy is gathered by way of
direct observation, archival data, and questioesaand interviews of 42 managers
from production, marketing and human resource fanst This data is collected from
three manufacturing and three service organizations

In sum, one study that uses organizational styatey an antecedent for non-
financial performance measures use finds a relgtipn (Itther et al., 1997). In
contrast, Morissette (1998) and Van der Stede e{(28l01) find no relationship
between organizational strategy and the relative afsnon-financial performance
measures.

2.4.4 Other antecedents

A number of additional variables are investigateat can be determinants of non-
financial performance measures use. Ittner et H97) review determinants that
drive the relative share of financial and non-ficiah indicators in the incentive
scheme of CEQO's. This study concentrates spedyfical the formal compensation
scheme. The focus of the study is on annual forshaked bonus plans, because these
over-emphasize short-term accounting returns ascodrage long-term investments
(Kaplan and Norton, 1992).

They find that when financial measures have maise) that is the performance
measure is not a good indicator for the effort @fniangers, non-financial measures
have a relatively higher weight. There are no reteships found with the level of
financial distress, the value of CEO's equity haddi relative to salary and bonus, and
the influence of the CEO over the board of dirextdrhis last factor was motivated
by Eccles and Mavrinac's (1995) study. They fourad investors and market analysts
believe that reported non-financial measures malis#ged, and its computation may
change over time, allowing the measure to be masglyemanipulated. So when
CEO's have more influence over the board theydrpéd evaluated more on non-
financial measures.

Morisette's (1998) explanatory stuidientifies factors that influence the proportion
of financial and non-financial information in theamagers’ mix of information used
for performance monitoring. Empirical support ioyided for the propositions that
managers use relatively more non-financial perfortea measures in their
information mix when managers perceive their tasiihology as routine, perceive
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they are evaluated by their superior on non-fir@noneasures, and have more
experience. The assumption that experienced wohaars a better understanding of a
few critical causal relationships between theirkvand performance explains this last
relationship. Their focus is therefore on the nmmadficial measures of these
relationships.

In contrast, relatively more financial informati@used when managers perceive
their task-technology as non-routlieperceive they are evaluated by their superior
on financial measures, and have less experienceeldtionship was found with the
perceived level of external environmental uncetyaor the level of manageéfsi.e.,
strategic, tactical or operational. The most immortfactor found by Morissette
(1998), but not used as a prior proposition inghely, was the difference between a
throughput function versus an output function. Mgara in an output (throughput)
function all used relatively more financial (nomdincial) performance measures.
This result is also found in Bruns and McKinnori893) field study. They find that
manufacturing managers, i.e., a throughput functiose more operational non-
financial measures, whereas marketing and salesgeas, i.e., an output function,
use more financial measures.

Schiff and Hoffman (1996) examine whether managses different measures for
the evaluation of managers or departments. Thisothgsis is motivated by the
controllability principle, that is not all factowshich drive divisional performance can
be controlled by managers. Therefore, the useftdrdnt performance measures for
evaluating managers or departments is expected.

They did an experiment with 54 executives fronam@é retail organization. These
managers were given 51 cases of 4 financial andn4financial measures. Based on
these measures they had to assess the overalmparfoe of either managers or
departments. They find the following results. Fiestecutives used for the evaluation
of departments and managers both financial andfinancial measures. Second, for
the evaluation of managers, executives placed &aehigveight on non-financial
measures, while for the evaluation of departmemtswieight on financial measures
was higher.

Coates et al. (1992) investigate the differencesige of performance measures
between different countries. The data used aren&views from 5 multinationals
each in Germany, the United States, and the Ukitagdom. Their conclusions are
somewhat strange. First, companies in the US usaé mon-financial performance
measures compared with their German and UK couamtesip Second, German
multinationals used more market share and returrsales performance measures.
Third, UK companies’ performance measures wer@sein more detail. The results
are based on a small sample, and therefore, musitégreted with caution. The
results are explained by the influence of cultwadl structural factors, such as the
strong influence of the capital market in US and téitnpared to Germany. However,
one would expect that when the capital market hetsomger influence more financial
performance measures would be used. In additidfereinces between industries
were found.

The studies in this section have an exploratorgratter. The variables are
examined only once and therefore any conclusiommildhbe derived cautiously.
However, the studies seem to indicate that nomfirzh measures are used more often
when financial measures have more noise (lttnat.€t997), managers are evaluated

13 Which was influenced by experience. Managers who wetein position for a short time saw their
job as non-routine.
4 There was only an indirect relationship via the functioned @f the manager.
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instead of departments (Schiff and Hoffman, 1986)hroughput functions instead of
output functions, when managers perceive they amduated on non-financial
measures, managers see their task as non-routih@anagers have more experience
(Morissette, 1998).

2.4.5 Summary

In sum, there is a considerable body of evidehaedives support for a number of
antecedents for non-financial performance measuses Comparing the results for
the operational strategies (e.g., JIT, TQM) witle thrganizational strategies (e.qg.,
build versus harvest) seems to suggest that timeefohas more impact on the use of
non-financial measures. One possible explanation tfos result is that the
organizational strategy variables only have an rhpan non-financial measures
related to customers, whereas the operationakgiest have an impact on all kinds of
aspects of the organization (Van der Stede €2@01).

The studies are summarized in table 2.2.

Table 2.2: Overview of studies that examine antecedents of n@mdial performance measures use

Author(s Anteceder Financial/no-financial ~ Unit of
dimension analysis
Abernethy and Manufacturing flexibility strateg Efficiency/flexibility Middle-
Lillis (1995) measures managers
Perera et al Customer focused manufacturi Financial /norfinancial ~ Middle-
(1997) strategy performance measures managers
Chenhall Customer focused manufacturing Manufacturing Middle-
(1997) strategy performance measures managers
Ittner and TQM-strategy Information and reward Middle-
Larcker (1995) system managers
Ittner and Quality oriented strategy Strategic control systemsMiddle-
Larcker (1997) managers
Carr et al, ISO accreditatio Quality control: CEO's,
(1997) Middle-
managers

Banker etal. TQM, JIT, and team work strategies Reporting manufamgur Shopfloor
(1993) performance measures tovorkers
shopfloor workers

Ittner et al. TQM- strategy, prospect/defender ~ Weight of financial non- CEO's
(1997) strategy, noise in financial indicator, financial measures in
CEO's influence over the board, CEOQ's compensation

financial distress, CEQ's value of scheme
equity holdings relative to salary and
bonuses
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Table 2.2: Overview of studies that examine antecedents of non-fimaperformance measures use
(continued

Morissette Prospect/defender strategy, PerceivedJse of financial and non- Strategic,
(1998) external environmental uncertainty, financial performance in tactical, and
experience, perceived evaluation, tasknformation mix operational
technology, level managers, use of managers
information, throughput/output
function
Schiff and Department/manager evaluation Financial/non-financiaDepartment,
Hoffman measures middle-
(1996) managers
Coates etal.  Countries Financial/non-financial Multi-
(1992) performance measures Nationals
Van der Stede Low cost/differentiating strategy, Financial/non-financial ~Middle-

et al. (2001) quality based manufacturing strategy performance measures managers

Notes:
The table provides information about the author(s), thecadent variable(s), the financial/non-
financial dimension, and the unit of analysis.

2.5 Performance effects of non-financial performance measure use

A considerable number of studies explore thegoerdnce impact of emphasizing
non-financial measures relatively more. These studdften use a contingency
approach, i.e., they test the performance impaet wfatch between the contingency
variable and the emphasis on non-financial measures

Abernethy and Lillis (1995) find that organizatoothat emphasize non-financial
measures relatively more and have a manufactulexgoflity strategy perform better
than organizations that do not have this matchmFtbe interviews they held an
interesting point emerged, that is about the morgentmeasure performance. Some
organizations only recently changed their perforoeameasurement system (PMS),
or were still in the process of doing so. Neverhks] performance had improved for
organizations with the appropriate match. This powill be discussed more
extensively in the discussion section.

In contrast, Perera et al. (1997) do not findpsupfor any performance effect
when organizations have the appropriate match lestveecustomer focused strategy
and operation based non-financial performance nmeasu

Ittner and Larcker (1995) find little support fttre hypothesis that organizations
that have a match between a TQM-strategy and raafitiznal information and
reward systems perform better. They used returassets and quality as performance
measures. This performance hypothesis is alsodt@gth a time lag in performance
after implementation of TQM and information and egd/ systems. This is examined
by using the dependent variable of performance fiteencurrent period and TQM and
information and reward systems practices of thiesrs ago. The highest performers
in the sample were organizations that used botle litaditional information and
reward systems and little formal TQM-practices.sThuggests that formal strategic
control practices might have a negative impactenfigpmance.

Ittner and Larcker's (1997) study gives the saesellt as their 1995 study with a
slightly different concept, i.e., quality orientstlategy and strategic control practices.
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A third study that finds a similar result is VaerdStede et al. (2001). In their
sample companies that use a quality based mantfagtstrategy, and place much
emphasis on non-financial measures also perfornsevttran companies that only use
a quality oriented strategy without a formal cohsystem:>

Chenhall (1997) investigates whether the relatignsbetween TQM and
performance is influenced by the use of manufacturperformance measures
(MPM).*® He motivates this hypothesis from the notion thany TQM:-initiatives do
not give the predicted effects for profitability provements if complementary parts in
the organization, such as the PMS, are not adaptealsample of 39 organizational
units, supporting evidence is found for this conjee.

Chenhall (1997) controls for implementation effeof the new PMS by selecting
the sample from organizations that implemented RMS at least three years ago
(analogous to Simons (1987)). Further, the sample Mo organizations that use
AMT. Otherwise, the study could measure the effemin the study of Perera et al.
(1997). Chenhall (1997) gives different directidasfurther research. First, it would
be interesting to follow the development of TQM avi@M’s over time. Second, he
suggests that it will be important to study how 4fim@ncial indicators combineith
traditional financial performance measures.

Sim and Killough (1998) assess the impact on difiedimensions of performance
of complementaries between TQM or JIT, and progdpecific goals, performance
measures, and incentives in line with these stiededhe subjects in this sample were
83 directors of manufacturing. First, they findttha interaction of TQM or JIT, and
providing specific goals had a positive impact amalgy and customer performance.
Second, they find no support that the interactietwkeen TQM or JIT and providing
non-financial measures more frequently had a pesithpact on quality and customer
performance. Finally, they find that providing imtiges in the case of a TQM or JIT
strategy has a positive impact on quality and eustoperformance. In this study,
performance is measured by less aggregated comisoofgmerformance. It is unclear,
however, whether the benefits are worth the adwhfiocosts of providing more
information.

Govindarajan and Gupta (1985) examine the relahipnbetween organizational
strategy and the use of short-run versus long-ritaria in the determination of the
incentive scheme for SBU managers. Organizatiomategy is operationalized with
the build or harvest continuum. Long-run criter@nsist of the items sales growth,
research and development, market share, new prodegelopment, market
development, personal development, and politicdl@ublic affairs. Short-run criteria
consist of the items ROI, cost controls, cash flowperating profits and profit
margins. Thus, although they use the labels shiorand long-run criteria, the scales
used consists out of financial and non-financiafgpenance measures.

From a sample of 58 strategic business units fimel empirical support that a
greater reliance on long-run criteria for deterrtiora of the SBU general managers’
bonuses is more effective (profitable) with a buskdategy. Surprisingly, a greater
reliance on short-run criteria in combination wahharvest strategy is not more

5 They find that companies that make extensive use of subjectdasures and a quality based
manufacturing strategy are the highest performers.

16 Although Chenhall answers the research question whetheretagonship between TQM and

performance is moderated by the reliance on MPM, théstital method used also answers the
guestion whether the relationship between the reliance on MPM exfatrpance is moderated by

TQM.
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effective. The interpretation for these resultars®¢o be that short-run measures are
always important, while long-run criteria are oifyportant in a build strategy.

Although being one of the first who examined thee wf relatively more non-
financial measures, they already recognized theatavin this research, that are the
difficulties of measuring performance (effectiveslesand the cross-sectional
methodology.

In sum, the results for the performance hypothesisen the appropriate match
between operational strategies and non-financiafopeance measure exists are
unclear. Although Abernethy and Lillis (1995), Chati (1997), and Sim and
Killough (1998) present favorable results, Perdrale(1997) and Ittner and Larcker
(1995, 1997) find no effect.

The studies discussed above are all cross-secttudies. Therefore, these studies
are all subject to the same caveats. First, theoout# measures used to indicate the
success of emphasizing non-financial measuresivelat more are short-term
outcome measures that do not incorporate the &fopmance effects (Perera et al.,
1997). Second, since the studies use a cross4sactnethodology, performance is
measured at one moment and therefore does notreajung-term performance
effects of emphasizing non-financial performancesuees (Perera et al., 1997).

These problems motivated Banker et al. (2000lgptesider performance effects of
placing more emphasis on non-financial performaneasures in the evaluation and
reward system of managers in a longitudinal stiRboled time-series of 6 years of
monthly data from 18 hotels from one hotel chaimevavailable for the analysés.
From the quasi-experimental design, the impacthef ¢hange in the performance
measurement system is examined on both financlnam-financial dimensions of
performance. After including non-financial measureshe compensation contract of
the managers, the customer satisfaction measwe=ased. Furthermore, the revenue
and profit measures rose, when relatively more esighwas placed on non-financial
performance measures in the compensation contracbntrast to their expectation,
the cost measure was not rising. This was expdmeduse the emphasis on the cost
measures is decreasing after including the custaaésfaction measures in the
contract, and in addition, increasing customes&attion may cost money.

The results for the performance hypothesis arevsaned in table 2.3.

Table 2.3: Overview of studies that examine performance effectsai-financial performance
measures use

Author(s Fit between contingency variable and -financial performanc Performance
measure use hypothesis
Confirmed?

Abernethy and Manufacturing flexibility and manufacturing performanc¥es
Lillis (1995) measures

Perera et al. (1997) Customer focused strategy and operatied bas-financial No
measures

Chenhall (1997 TQM and manufacturing performance meas Yes

Ittner and Larcker TQM and non-traditional performance and reward systems  No
(1995)

7 Limited control data was available from hotels of theesuotel chain that were franchised.
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Table 2.3: Overview of studies that examine performance effectai-financial performance
measures used@ntinued

Ittner and Larcker Quality oriented strategies and strategic controls No
(2997)

Van der Stede etQuality based manufacturing strategy and non-financhéb
al. (2001) performance measure use
Low cost/differentiation and non-financial performance mess No
use

Govindarjan and Build/harvest and providing long-run/short-run in the ®niYes
Gupta (1985) system

Sim and Killough TQM/JIT and providing specific goe Yes

(1998) TQMAJIT and providing performance measures No
TQM/AJIT and providing incentives Yes

Banker et al ? Yes

(2000b)

Notes:

The table provides information about the author(s), the fiadinon-financial dimension, the
antecedent variable(s), and whether there is supportdqrettiormance hypothesis.

!| do not distinguish between different types of “fisee Venkatraman, 1989).

2 Banker et al. (2000b) do not consider moderators in théareship.

2.6 Discussion and futureresearch
2.6.1 Relationships between financial and non-financial perfor mance measures

Anderson et al. (1994), Amir and Lev (1996), Betmd Riley (1997), Itther and
Larcker (1998a), Banker et al. (2000b) and Nagar Rajan (2001) give support for
the argument that non-financial performance measoa® be leading indicators for
dimension of financial performance. Table 2.1 sumres these studies. The methods
used in the studies differ, and the samples are fidferent industries. This raises a
number of issues.

First, to explore relationships between finan@ald non-financial performance
measures, and specially to find a time lag, tinteesedata are needed. Chances to
find comparable time-series about performance mieastor a large sample of
companies are almost zero. However, an obviousddisdage of the industry or
organization specific samples used in the studighe generalizability of the results
to other samples. Another disadvantage of industrgrganization specific studies is
the ability to test contingency variables in th&atienships. Industry or organization
specific studies will probably show less variationcontingency variables, because
organizations from one industry are on average rhomogeneous. Therefore, the
only solution seems to be to examine the relatipsshetween financial and non-
financial measures, and the time lag, with timeesedata of one or a small set of
organizations, and contingencies that influenceehelationships or the time lag, in
large sample (cross-sectional) studies.

Second, for the time lag between improved non-fii@rmeasures and improved
financial measures little research is done. Ivadtudies an arbitrary time lag is used
(Anderson et al., 1994; Ittner and Larcker, 199Bahn and Riley, 1999; Nagar and
Rajan, 2001). The method used in Banker et al.qBP® explore the time lag from
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the data is the first try to specify the lag frohe tdata® The specification used to
explore this time lag is (given without control idnles):

Fi=a+ f1* Fi-1+ B2* NR -1+ &. (2.1)

In which F; is a financial measure amdi.; is the lagged non-financial measure. In
this specification%, gives the impact of the lagged non-financial pem@ance
measure on future financial performance. The mbtwato incorporateF;; in the
specification is that if non-financial measureséhao additional value over financial
measures, only the financial measures can be nseshd.

The time lag search is carried out by adding laggea-financial measures, i.e.,
NFi2, NF.3, etc., in equation (2.1) until the “best model”f@ind. This time lag
search assumes, however, that the impact of aedsiry non-financial measure is
immediately affecting the financial measure in pdri+1. This is not necessarily
congruent within the concepts of leading and laggimeasures. It is equally likely
that the non-financial measuretdias an impact on the financial measure not before
for examplet+3. Further, the time lag found in Banker et al. (@®0between the two
non-financial measures and all financial measures,cost, revenues, and profits, is
six months. Whether this is a coincidence or aricdin in the analysis is not clear
from this paper.

The different methods used in the studies to asbeslag between improved non-
financial measures and improved financial measuoreans that they implicitly use
different definitions. Most studies use an arbitri@g and therefore implicitly assume
that the impact of non-financial measures on futiimancial measures starts not
before, for example, 6 months and that the comphafect of the improved non-
financial measures materializes in this period. sTlssumption leads to an
understatement of the impact of non-financial messwn future financial measures
both when the actual lag is shorter and longer thedefore, | conjecture that this
leads to measurement error and that the effectsdfewe therefore smaller than the
“real” effects. In contrast, the lag search procedused in Banker et al. (2000b)
assumes that the impact of non-financial measuaesah immediate impact on future
financial performance in the next period and thas timpact vanishes after, for
example, 6 months.

It is often assumed that non-financial measures batter indicators for future
financial performance. The specification used iruampn (2.1), however, is not
testing this. Instead, it tests whether non-finahaneasures explain additional
variation over the financial measuretét of the financial measure, not necessarily
more. Explaining additional variation is called timeremental information concept
(Biddle et al., 1995). In contrast, the questionethler non-financial measures are
better indicators than lagged financial measureduture financial performance, is
the relative information content. Related to thisservation is the fact that value-
relevance of non-financial performance measures, whether they explain more
than the lagged dependent financial measure, itheadame as usefulness for control
purposes. For example, it is often argued that-fim@mcial measures are more
informative about causes than financial measureg%ingleton-Green, 1993). Thus,

18 This results of course in a data driven procedure. Althdugiould be helpful to estimate the lag,
and then use a holdout sample to validate this lag, this idls poscedure. To assess the lag from the
data, long time-series are needed, therefore the needttihisptlata leads to very long time-series.
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providing non-financial measures might be more fulgor improving future
financial performance than providing the laggedaficial measures.

Although researchers are of course limited to weith data that is available,
attention should be paid to the measurement ohtimefinancial measures. The non-
financial measures are not always measured in @blel and valid way in
organizations. Therefore, care should be taken wihg this data in analysis
(Lambert, 1998).

The literature and the review given above suggesimber of fruitful avenues for
further research. First, Because non-financial mmegsare said to pay more attention
to the long-run perspective of the organizations ixpected that a time lag between
improved non-financial measures and improved firneneasures will exist.
However, research that examines factors that deterrthis lag length, is still
unavailable. Therefore, further studies that examileterminants of the time lag
length are valuable. A number of possible factasld be the repurchase time of
products, and the number of competitors. Additiynahe method to test this time lag
needs further development.

Second, the form of the specification used to tekttionships between financial
and non-financial measures, i.e., either levellmnge models, is an often discussed
issue in this research stream. An advantage ofgeharodels is that they control for
omitted variables in the specification (Lambert,98p Banker et al. (2000b),
however, argued that level models are more apm@tgribecause change models
assume that the non-financial measures from diifgperiods have a constant impact
on the financial measures at period This assumption is clearly not valid. Next to
the question what the right specification from asoreometric viewpoint is, the
different models have different theoretical implioas and therefore are not additive
support for one and the same hypothesis. This dhbelincorporated into theory
building in further research.

A further almost unexplored area is the linearifytioe relationships between
financial and non-financial measures. Althoughdrcalled Japanese management the
zero deficits and free quality philosophy is oftatvocated (Juran, 1979), diminishing
returns to scale between improved non-financial &ndncial measures are very
likely. Ittner and Larcker's (1998a) study is th@yostudy that examines this non-
linear relationship.

Finally, the theoretical concepts of leading aaghing measures assume that non-
financial measures are indicators for financial smeas. However, improving non-
financial measures probably will cost money fifherefore, statistical methods that
take the bi-directional causal nature of the refethip into account need to be used to
explore relationships between financial and noasitial measures (Luft and Shields,
forthcoming). This also suggests that the impaatai-financial measures on future
financial performance is not the same for each dsimn of financial performance,
e.g., cost, revenues or prdfit.

19 Additional concerns of using change variables are itsHoel@bility, and dependence on the level
of the measures (Cohen and Cohen, 1983).

% In a cross-sectional data set from more than 1000 retalamker and Mashruwala (2002) find
simultaneity between customer satisfaction and revenues. Tbejecture that higher customer
satisfaction does not lead to higher revenues, but thhehrevenues leads to more traffic in shops and
therefore to lower customer satisfaction.
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2.6.2 Use and usefulness of non-financial perfor mance measur es

The studies discussed in section 2.4 explorege laumber of antecedents of non-
financial performance measures use, especially atipeal and organizational
strategies. Whether organizations or organizatiamats perform better when they
have the proper match between non-financial meassegeand the contingency factor
is unclear. For example, in Ittner and Larcker @,98997) and Van der Stede et al.
(2001), the highest performing companies were thmpanies that had a low
emphasis on using non-financial measures, but hgehtity oriented stratecff. Carr
et al. (1997) also argued that using a TQM-philbsomight be just as successful
compared to a formal system. This suggests thausieeof formal controls might
inhibit increased performance.

Govindarajan and Gupta (1985), Carr et al. (198l Van der Stede et al. (2001)
find that non-financial measures are used more \aithbuild strategy, in ISO-
accredited organizations, or with a quality baseahufacturing strategy, but that
financial measures are not used less in thesetisitiga This suggests that financial
measures are always important but that non-finhmegasures are important only in
certain circumstancés.

The studies that identify determinants of the treta use of non-financial
performance measures show a heterogeneous pidibhee studies seem to be an
example of the disappointing state of nature oftiogency theory of management
accounting as shown in Otley (1980). One variabl@eaver used twice in different
studies, even by the same authors (for examplditeee and Larcker, 1995, 1997).

The measurement of effectiveness in contingenegrthis a problem in general
(Otley, 1980). There are several aspects of tlublpm specific for this subject. First,
because non-financial measures are said to place Brphasis on the long-run
position of the organization, long-run impacts che expected. However, the
performance measure used to assess effectivenefieismeasured at one point in
time, and therefore does not capture this effetiusT while the problems of an
appropriate outcome variable are a general condeis,even bigger in the area of
non-financial performance measures use. lttnerlamdker (1995, 1997) are partly
controlling for this effect by explaining currerg¢niormance by lagged practices. This
also mitigates effects of implementation, i.e., toenpanies are in different states of
implementation.

A second problem is that programs, such as TQMianelstments in more new
manufacturing practices, are more often implemeatechoments that organizations
are facing bad times instead of being on tracksTill influence the perceived
usefulness of the change in the performance maasumtesystem. Thus, the moment
of measuring effectiveness is important (Abernethgt Lillis, 1995).

Next to the moment of measuring, the instrumen&lus measure performance
are different in each study. This further inhitihe comparability of the results. First,
Sim and Killough (1998) assess performance on mantial dimensions. Second,
Chenhall (1997) and Perera et al. (1997) measuferpeance growth. Third, Ittner
and Larcker (1995, 1997) use both return-on-asseis,a quality measure. Finally,

21 |n contrast, Van der Stede et al. (2001) find that coiepahat have a quality based manufacturing
strategy and use subjective performance measures are thst f[ugtfermers.

22 This result implies that the total emphasis on performaneasures is not constant. When in the case
of a build strategy or with 1ISO-accredited companies firdmoeasures keep the same emphasis and
the emphasis on non-financial measures increases, this thearnke total emphasis on performance
measures increases.
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Abernethy and Lillis (1993) compare performance aépartments to other
departments, but do not specify on which dimensipof performance this is done.
Banker et al. (2000b) assess a change in the cbndfamanagers, from using
relatively more financial to using relatively mom@n-financial measures, on both
financial and non-financial dimensions of perform@nOtley (1980, p. 424) gives as
advice for measuring effectiveness that:

“the evaluation of the appropriateness of particwarieties of accounting control
systems must therefore take place by comparisoh witrange of measures of
effectiveness, at both an organizational and indiai level of analysis”

However, he meant that a particular system shoeldevaluated on a number of
different performance dimensions in one study, that each study should pick its
own measure.

Sim and Killough (1998) use an absolute level@fgrmancé®, whereas Chenhall
(1997) uses a relative measure, which is compardhet industry. Performance on a
relative measure compared to the industry depengsaxtices of other companies in
the industry, whereas an absolute measure doeBaoeéxample, when all companies
in an industry use a TQM strategy in combinatiothwihe appropriate level of non-
financial performance measures use, no performasffeet is expected when a
relative measure is used.

Assessing the impact of the use of non-financiatfggmance measures on
performance at the individual level is not donefao A skillful borrowing from the
‘Reliance on accounting performance measures’-éelzain be done, in which
outcome variables like job-related-tension (JRTJ dpsfunctional behavior are used.

The limitations of measuring performance in cresstional studies motivated
Banker et al. (2000b) to assess performance effeictssing more non-financial
measures in the contracts of managers in a lorigabdtudy. This in itself valuable
approach is problematic because it is difficulgéa a control group for the units that
use more non-financial measures. Further, it iBcdit to test contingency measures
in the relationships.

In general, the studies that measure performamedlyh motivate the outcome
measure used. Further research should make itcéxpin which dimension of
performance, i.e., individual, non-financial ordircial, improvements are expected.

Another characteristic of these studies is thiediht measurement scales used for
the financial versus non-financial construct. Alehy and Lillis (1995) were one of
the first to develop a measurement scale. Althooitjlers have created instruments
based on this scale, they are all different. Thialso a sign that the research area of
non-financial measurement is relatively young. Teifferent methods are used to
measure the relative use of financial and non-fir@rperformance measures. First,
several financial and non-financial performance soeas are given. The respondents
assess on a Likert-scale the use or emphasis &¢ {herformance measures in their
organization (Govindarajan and Gupta, 1985; Abémeind Lillis, 1995; Perera et
al.,, 1997; Van der Stede et al., 2001). This metbodld be rationalized by the
argument that non-financial performance measures dfave a different meaning and
relevance in specific industries, and thereforedt@les should be adapted for each
study. However, the diverse samples used in eatitidlual study are not supporting
this argument. The use of a common set of perfoomaneasures for companies
from different industries might therefore influentee results. Second, a relative

2 For example, one item is the percent of customer comglaint
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measure of the financial versus non-financial awoiest either a Likert or percentage
scale, is used (Chenhall, 1997; Ittner et al., 199d@risette, 1998). The discussion
above suggests that the second way might be a prexse scale, because this
approach is more neutral to the different meanihghan-financial performance

measures in different industri&s.

Summarizing the discussion about the non-finanegabkus financial dimension,
further attention should be paid to develop thearitial versus non-financial
construct. For example, by considering the numbbatimensions in the items used
with factor analysis. In addition, the question tiee the financial versus non-
financial dimension has any discriminant validityorh, for example, scales that
measure accounting versus non-accounting shoutchfeered.

A major econometric problem is that the contingenariables and the non-
financial performance measurement use are botltehairiables for the organization.
Therefore, the independent variables are endogenaire performance hypotheses.
This leads to problems of endogeneity and simuitgnehich are difficult to solve
(Ittner and Larcker, 1997, 2001).

Another difference between the studies is the gaepof using non-financial
measures. It might make a difference whether noanitial measures are used for
decision-making purposes or for decision contromf@erman, 1997). For example,
in Govindarajan and Gupta (1985), Ittner et al9@9 and Banker et al. (2000b) the
non-financial measures are used for the bonus e@fntnagers. In Banker et al.
(1993), Chenhall (1997), and Perera et al. (198&)measures are only provided to
the managers to make better decisions. Perera(@08I7) suggest that the advantages
of the use of non-financial measures, in their aggation-based measures, are more
motivational than instrument&l. This suggests that by giving managers specifidsgoa
they are only improving on these measures, wheteass not necessary beneficial
for the organizatiof® In contrast, in Sim and Killough (1998) the hypesbs related
to giving specific performance goals, and contingeswards, i.e., motivational
variables, are significant, whereas only providing measures is ndtTherefore, the
purpose for using non-financial measures, for exanfgr compensation or decision
making, should get more attention in the theoriedeunlying future studies.

With respect to the samples, in the studies thlmress contingencies mostly
samples are used from manufacturing organizatiBasKer et al., 1993; Abernethy
and Lillis, 1995; Chenhall, 1997; Ittner and Lanck&995, 1997; Sim and Killough,
1998), as the available literature is of coursesduilaby the ‘operational strategy’-
contingency factor studies. Relatively less attmts paid to service organizatiofis.
Although there is no a priori reason that thingsghmhi be different in such
organizations, it would be interesting to test.this

24 However, this approach has the problem that it leaves too toubb perception of respondents.

25 Motivational means that managers have a specific gditsh they try to maximize and instrumental
is to help the managers implementing strategies by prayidigasures and giving feedback about these
strategies.

% This not only suggest that the motivational premisatisnger than the instrumental, but also
implicitly means that the non-financial measures aregootl indicators for financial performance.

" It is interesting to compare this with the evaluatiérABC-systems. Anderson and Young (1999)
find that providing rewards is one an important factor for A8€tem evaluation.

% A notable exception is Morissette (1998), who examinesetmanufacturing and three service
organizations, but finds no differences.



Chapter 2 Literature review 33

2.7 Summary and conclusions

This chapter reviews two related branches of ditee about non-financial
performance measurement. The first branch are paeat examine relationships
between financial and non-financial performance suess. All studies suggest that
the non-financial measures are indicators for eitberrent or future financial
performance. Little evidence is available aboutoasyble time lag between leading,
i.e., non-financial measures, and lagging measuresfinancial measures. Although
premature, there is evidence that relationshipsvdert non-financial measures and
financial measures might be non-linear.

Further research in this branch should pay atento contingency factors that
influence the relationships between specific nowvdficial and financial measures, and
that influence the time lag. The specifications duser testing the relationships
between non-financial measures and financial measand the possible time lags,
i.e., equation (1.1), need further development.

The second part examined antecedents of non-fmlamoeasure use, and
contingency factors that influence the relationdtepveen non-financial performance
measure use and performance. Of the antecedentneinancial measure use there
is consistent evidence that when organizationsrgarozation units have operational
strategies like TQM or JIT, non-financial measuage used or emphasized more.
Also, when organizations have a build or prospestoategy more non-financial
measures are used than when organizations haveeshar defender strategy. For a
number of other determinants tested, it is tooye@lderive conclusions. Results on
effectiveness when the hypothesized match betweamfinancial performance
measure use and the contingency factor existsra@nclusive. There are specific
limitations with the studies that need attentiofuirther research.

Especially, measuring performance needs furthtem@on. In theory building it
should be made clear which dimension(s) of perfoicea either financial, non-
financial, or individual, are expected to increadeen there is a match between non-
financial measurement use and the contingency blaridhis also makes it clear on
which level, for example, at the business unit,aoigation, or capital market, the
improved performance is expected. In addition, thement of measuring is
important. Because non-financial measures pay natdtention to the long-term
position of the organization a short-run measurghtmot capture the effect.

Second, the measurement for the construct finemeraus non-financial measures
needs to be developed further. It is not clear irefinancial versus non-financial
measures is an uni-dimensional construct, and egirdinant validity from, for
example, accounting versus non-accounting measures.

Finally, since different studies consider diffdreteterminants of non-financial
performance measures use, this might be a pantlaeation for the different results
found. Therefore, future studies should also indicahat the goal is for using the
non-financial performance measures.
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3.1 Introduction

This chapter describes the research site wherentipérical part of the dissertation
took place. | give a description of the compang, BMS, the change in the PMS, the
goals of this change, and the controllability of thifferent performance measures by
the area managers. This is used as backgrounanafimn for the interpretation of the
analysis.

The chapter is structured as follows. The nextieealescribes the organization
and gives the motivation of selecting the compamtiie empirical analysis. Section
3.3 discusses the change in the PMS that took jpat@896. Section 3.4 explains the
goals of the change in the PMS. Section 3.5 owlittee complete performance
measurement cycle. Section 3.6 describes the diamtifiy of the different measures.

3.2 Organization

The empirical part of the study took place in thisibess unit Letters of PTT Pgst
the Dutch mail company. PTT Post is a daughter &fNKHolding and has
approximately 55.000 employees. This company waatzed in 1989 and became
listed in 1994 (Groot and Smidt, 2000). PTT Poslivdes letters, parcels,
international mail, direct marketing mail, non-aglsked advertising mail and express
mail to private persons and businesses (Groot andtS2000).

The primary task of the business unit Letters elvdring the different kind of
postal items to the right customer at a pre-spetifime period. It has a monopoly for
letters up to 500 grams. An independent agencyaisrthe price setting policy of the
PTT Post to ensure that they are not misusingrttusopoly. Before the on average
21 million postal items a day are delivered, thedpicts are collected from the
mailboxes and transported to the sorting centdres@ sorting centers sort the postal

! Currently this is called TPG Post, but | will use theneaof the company during the time period of
the study. This chapter presents the company as it was dbéngeriod of study, i.e., between 1995
and 1997.
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items and transport them to the areas. The areashgoproducts again on zip code
and distribute the postal items to the customers.
Figure 3.1 describes the organization structuf@Tof Post.

Figure 3.1: Organizational structure of PTT P@st1995
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Source: adapted from Groot and Smidt (2000).
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In 1995, business unit Letters has been reorgdni#e two different parts, i.e.,
sorting and distribution, because both functionsdeel a different focus. The sorting
part needed a stronger focus on efficiency, andltsteibution part needed a stronger
focus on quality and customer service. The distidlbupart of business unit Letters is
organized into 27 geographical areas, which areealonsibility centers. The area
manager is responsible for the performance of titieeearea. Each area has a number
of locations (10 till 30) that collect postal itens®rt the postal items on zip code and
deliver the products to the customers. Next toltlvations, each area has a service
center and a customer service center. In the sepaater supporting, planning, and
financial functions are organized. In the custocemter contacts with customers are
managed. Customers can, for example, ask for fdsterery, and bundled delivery.
The 27 area managers are the unit of analysesrédls have homogeneous tasks and
responsibilities. Areas only differ in, for exampkaze, and geographical location.
The processes of the company are labor intensiverefore, the critical resources of
the areas are employees. Of the total costs meastine contracts of the managers
approximately 85 percent are employees' salaries.

The organization is chosen for a number of readéinst, in 1996 the organization
made an important and substantial change in the BMBe area managers. Further,
quality strategy is important for the organizatiQuality strategy is a moderator for
the relationship between non-financial performamoeasures use and financial
performance (Itther and Larcker, 1995, 1997). Adheason is that data requirements
needed a substantial number of homogeneous rebjipsicenters. This
homogeneity with respect to, for example, the @@ performed, and technology
used, is a relative advantage, because less oppsufor local history exist (Mohr,
1995).



Chapter 3 Research site 37

The data collection process finished at the entl9®7, since in 1998 the sorting
part of the BU started to automate the sorting tion¢ which led to problems that
also influenced the distribution function.

3.3ChangeinthePMS

From 1988 onwards the company used contractsifierent management layers.
With these contracts PTT Post started to make negagore accountable, give more
financial transparency, and decentralize respditg@hi to lower management levels
(Groot and Smidt, 2000). Before 1996, area managers evaluated and rewarded
based on costs, revenues, and process quality measligher management started a
program to promote quality initiatives throughodte twhole organization. The
European Foundation of Quality Management (EFQMyehavas used to integrate
these initiatives. The EFQM-model is a model, corapke with the Balanced
Scorecard, in which relationships between diffeqgertformance dimensions can be
examined, and that can help implement a qualibtestyy. In 1996, the area managers
were evaluated for the first time on 5 of the Stparf the EFQM-model. These were
management of personnel, management of processekemsatisfaction, customer
satisfaction and financial results. Worker satistecand customer satisfaction are the
new performance dimensions added to the contrabtse two dimensions determine
roughly 30 percent of the area managers' evalualiahle 3.1 gives an overview of
the (added) performance dimensions used in the geament contracts.

Table 3.1: (Added) performance measures in the contract of the 27/naaeagers
Performance dimensions in the contraBterformance dimensions in the contract

before 1996 after 1996
Costs Costs
Revenues Revenues
Process quali Process qualit

Customer satisfaction
Worker satisfaction

Before the change in the PMS the company had nmdosystem to continually
improve customer and worker satisfaction.

“Sometimes you talked with a customer, or heard taims, but we never really
examined what customers thought of (@rea manager).

Apart from the change in the items of the congraftthe managers no substantial
changes took place in the PMS in the period undadys For example, the
distribution director who evaluates the area marmagethe same person during the
period under study. Therefore, the evaluation stylexpected to be the same before
and after the change.

3.4 Goals of thechangein the PMS

As mentioned before, the distribution part of thesiness unit needed a stronger
focus on quality and customer service. This wagsgary to prepare the company on
the anticipated liberalization of the post markehe EFQM-model was chosen to
integrate these initiatives. With this model thenaigers have an instrument to make
tradeoffs between different dimensions of perforoeaherefore, this model can be
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considered analogue to a Balanced Scorecard. @aenaginager made the following
pertinent remark:

“| see the EFQM-model as a number of saucers tehblild keep in the dir(area
manager).

There was agreement among the interviewed pebpkewithin the organization
the most critical factor to achieve improvementpénformance is through increased
employee satisfaction. The following quote from iaternal document called “the
power of quality” supports this: “In service, thesea direct relationship between
quality and motivated employees”. When employeesnaore satisfied there will be
less absenteeism. As a result, less overtime as&l temporary workers will be
needed. This will lead to a better process quatigcause relatively more mistakes
tend to be made in overtime and by temporary waetkienproved process quality, in
turn, may lead to a higher customer satisfactiod Bwer costs (rework). Better
process quality and a higher customer satisfaatiay also lead to an increase in
revenues. Evaluating managers on worker satisfactial quality is also congruent
with the oft-cited critical components for a sucfek quality oriented strategy, i.e.,
employee involvement and process improvement (ltine Larcker, 1995).

3.5 Performance measur ement cycle

This section describes the performance measuresystem of the area managers.
The different parts of the system, that is the rgan@ent contract, the chain contract
and the bonus system, are described.

The 27 area managers are evaluated yearly. Inbd#genning of each year,
agreements are made between the director of diftiib and each individual area
manager about the individual performance measiMethe end of the year each area
manager's performance is evaluated. Although ar@aagers are not forced to copy
these management contracts to their location masagervice center managers, and
customer center managers, all interviewed area gessaused similar items to
evaluate their subordinates. Additionally, one ansaager puts his own targets at the
top of the contracts of his subordinates to geingegrated focus. Also, the manager
of the customer center is held more responsiblettier results of the customer
satisfaction survey.

The formal evaluation is subjective, based onhmarthe targets. The director of
distribution evaluates the area managers. Thisuatiah mark can be adapted if the
area managers can make it clear that there anentstances why they did not reach
the targets. They have to support these circumstahyg facts. This suggest that the
director of distribution has a 'profit consciougkiation style (Hopwood, 1972).

History shows that the categories of the evalmakiave a normal distribution in
most years. The evaluation mark is the basis furéupromotions, salary increases,
and for 50 percent of the bonuses. The range oévadiation mark is from 1 till 5,
where 3 means on target.

“Getting a 2 means that you get one or two yeaisipmove. Getting a 1 means that
you can look for another job. If you get a 4 thisans in general that you can make
promotion within the compariy(contract manager).
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In the management contract there are a numbereafsures completely under
control of the area manager and measures that atly [influenced by the other
functions of the business unit Letters, i.e., thetisg and transport function. For these
latter measures, from 1994 onwards the area mamagake agreements with the
sorting managers in a so-called chain contract. Wthese agreements are made the
director of sorting and distribution are also presén the chain contracts, agreements
are made about the % of products that are delivertiin a certain time period from
the sorting centers to the areas. Although thencbantract is not formally input for
the career prospective, salary increase or the fydhinas become more important
throughout the years. The outcomes of this chamiraot can also be a factor in the
subjective evaluation of the area manager by ts&iblution director. Of course a
good functioning chain is important for the areanager as well.

Half of the manager’s bonus is based on the mamegecontract. The other half is
based on the performance of the business unitvasoie. The reason that part of the
bonus relies on the business unit performance isdtivate cooperation between
areas. The maximum amount of the bonus is a sutiadtpart of the base salary.

3.6 Controllability of measures by area manager

Although the respondents of the worker satisfactarvey are the workers in the
locations, service centers, and customer centezadf area, by adding the measure to
the contract the area manager has an incentiveviel@p programs to improve worker
satisfaction. One example of what an area managertal improve worker
satisfaction, was that employees from the locatioosld give their top three of
elements most important for their satisfaction.efAfteaching agreement the location
managers had to work on these elements and givéhigdeedback to the workers.
Another manager stressed the importance of setetdcation managers who know
how to cope with people.

“Although not all his selection test results wereyvgood, the fact that he also was a
top-referee in soccer confirmed me of his capaddlit(area manager).

The outcomes of the customer satisfaction surnvay be influenced by, for
example, after sales service, handling complajtsduct innovations, and looking
for solutions of problems customers have gettimgrthroducts in time.

The quality measure is an on-time delivery measiings measure is completely
controllable by area managers.

The cost measure is partly exogenous for the mig@ager because the number of
products delivered, which is not controllable bg #irea manager, is the largest cost
driver. This number of products is taken into actton the target setting process. The
area manager can influence the cost measure lgtimit efficiency programs. Cost
savings from these programs can be used to invesfor example, customer
satisfaction or worker satisfaction.

The revenue item in the contract consists of @ity of revenues that are
controllable by the customer service center ofdtea. Since the headquarters of the
business unit arranges contracts with large custSntieat are located in different
parts of the Netherlands, these are excludes fhenatea manager’ revenue measure.
Although for a part of their products the compasya monopolist, they cannot

2 Large customers are customers with a yearly revehQes million guilders. The marketing and sales
department handles these customers.
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increase their prices because this is not allowedindependent agency controls the
price setting policy (see section 3.2). Therefareenues can only be increases by
attracting more customers and increasing the nuofgroducts per customer.

The fact that large customers are not the respitibsiof the areas implies that
revenues minus costs is not a proper profit figarthis situation. The area managers
are therefore evaluated on separated revenue atdneasures instead of one profit
measure.
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Data description

4.1 Introduction

This section describes the data for the empiacalysis. Because both empirical
studies in chapter 5 and 6 use the same data siffirle the data and give the
descriptives before the analyses.

The research questions addressed in this digeertae difficult to answer within a
cross-sectional research design. First, the inanégthénformation question assesses
the impact of lagged non-financial measures on réutiinancial performance.
Therefore a lag search is executed, which needs-dgmnies. Second, the evaluation
guestion assesses the impact of adding non-finenwéasures to the contract of
managers. Because non-financial measures are argudédcus on the long-run
perspective, a short-run performance measure waowld capture the complete
performance effects of adding non-financial measure the PMS (Perera et al.,
1997). Therefore a pooled time-series data sdtreketyear monthly observation was
collected.

Data about the background of the company (seeteh&) is gathered through
interviews with, the director distribution, the degment controller, four area
managers, the director information-technology andrfce, the contract manager, the
manager of quality issues, a location manager,ctiramercial director, a human
resource manager, and a marketing manatetotal, 31 hours of interviews with 21
different managers were held. In addition, interaadl external documents, such as
contracts, European Foundation of Quality Managemenuments, were reviewed.
Data about the performance measures were eithemathaor electronically gathered
from different departments of the organization.

The first observation is from January 1995 sire 27 areas exist only from that
moment. | end the data collection in December 1f@®7& number of reasons. First,
two areas were put together after 1997. Secondl9®8 there was no worker
satisfaction survey and therefore the managershefareas had less incentive to
improve worker satisfaction. Finally, from 1998 amds the company automated

! These interviews were recorded and subsequently trptestri
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parts of the process. This change in technologigghtnrtontaminate with effects
estimated.

This chapter is structured as follows. Section defines the data and the data
sources. Section 4.3 discusses advantages andvalidages of pooled time-series
data and explains the fixed effects model. Seclighgives the descriptives of the
variables and correlation coefficients betweenaldes.

4.2 Variable definition

The data for the variables used in the study @@ the area managers' contracts.
These contracts consists of costs, sales, on-tefieedy, customer satisfaction and
worker satisfactioA.The controller prepares the contracts at the €tldeoyear for the
managers' evaluation. For the purpose of this stutBed monthly observations and
therefore the underlying monthly data that is aggted to yearly data for the
contracts is gathered.

First, the cost variableCpsf) consists of the employee payroll and material and
services costs. The measure in the contract exébfé measure, i.e., it depends on the
number of products delivered by the area. The cessure was collected manually
from the contract department. Second, the reveneasure Rey) consists of the
revenues for which the area managers are heldnsdp®. Large customers that are
handled at the headquarters are excluded from gzsune. The revenue measure was
collected electronically from the financial depagtmh Both Cosft and Rey are
deflated by a consumer price indé&3R(;) to control for inflation. TheCPl; measure is
collected from the Dutch Bureau of the Census (@@hBureau voor de Statistiek).
This measure is defined as an average change ¢e pfi goods and services for
households. In this context revenues minus costetishe profit of the area, since the
revenue measure in the contract does not includerdtienues of large customers.
Therefore, revenues and costs are analyzed selgaratbeoretical reason to analyze
costs and revenues separately is that both migiat halifferent weight in the contract
when the measures differ in congruence and noiaeK& and Datar, 1989).

Third, because for worker satisfaction only yeadigta are available and the
empirical analysis needs monthly observations aypfor this measure was sought in
the literature. Vroom (1964) argued that workerséattion is correlated with short-
run sickness, whereas the relationship with analveickness measure is less clear.
Workers who are less satisfied are more frequesittik for a short duration. An
overall sickness measure also measures peoplarhatick for a long time period,
whereas an absence frequency measure does noefdheeran absence frequency
measure was preferred to use as a proxy. In twa-statlies, McShane (1984) and
Hackett (1989) found an effect-size of -0.21 betweerker satisfaction and absence-
frequency. To ascertain the quality of the proxyhie research setting, | correlated the
results of the yearly worker satisfaction suﬁzé;e., the measure used in the contract
with the absence-frequency index, i.e., the proggdu This correlation was -0.44.
This absence-frequencyreqg:;) measures the number of sickness reports per 100
working days. The measure was manually collectemnfthe human resource
department.

2| also tried to find a proxy that is measured each mfortthe annual customer satisfaction survey.
However, candidates like the number of complains, althoughsored in the company, were not
available anymore. Therefore, | cannot use this mmedsuhe analysis.

% A factor analysis indicated that the yearly workeis§action surveys was uni-dimensional.
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Finally, a quality measure for the number of rightlupplied products within a
certain pre-specified period is available. This suea OQTD;) is a ratio of the number
of rightly supplied products within a pre-specifigthe period divided by the total
number of supplied products. Therefore this is artime delivery measure. This
measure was manually collected from internal repiam the Quality departmehit.

Next to the measures from the area managers'aobnin some models | use
control variables. In the models witbost; as dependent variables, the number of
products processed in each period is used as aotomiriable, because the area
manager cannot control this number. This mea¥uoig is defined as the number of
products delivered in each time period for each.are

In the model withFreq: as dependent variable, | control for the number of
Saturday workers, since McShane (1984) found tgetand experience moderated
the strength of the relationship between workeistattion and absence-frequency.
Therefore a control is used for workers on Satur(Rgak), because these are
employees with different characteristics than #ngutar employees. Most often they
are students and are therefore younger and hawe degerience. Additionally,
interviews with human resource managers confirntesl ilea that the Saturday
workers are less often sicRsaj is the number of Saturday workers divided by the
total number of workers in each period. In additinaxt to using dummies for each
month to control for a seasonal patternFreq; another control variable used is
influenza epidemicdAZ;). These epidemics are not always in the same mbisihg
indicator variables, being 1 for months where oarage more than 20 out of 10.000
people went to a family doctor in one of four gexgrical regions and 0 otherwise.
This cutoff point of 20 out of 10.000 people is did®y the Netherlands institute of
primary health care to establish when there isilnaénza epidemic.

All variables used in the empirical analyses iamer 5 and 6, and its definitions
are summarized in table 4.1.

* In addition, a second on-time delivery measure wagadblaifor a small product group. This variable
was also used in the analysis. However, since the vares hardly any variance the measure was not
significant in any model. Therefore | choose not to repsults for this variable.
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Table4.1: Variables definitions

Variable  Definition

Rey The revenue measure from the contract of area manafgersa i in period t. The measure
is deflated by CRI

Cost, The cost measure from the contract of area managerea®f & period t. The measure is
deflated by CRI The cost measure consists of employee salaries, ardiahand service
costs.

CPI; The Consumer price index in period t from the Dutch Burdathe® Census (Centraal

Bureau voor de Statistiek).

Freg; The absence-frequency index, measured by the number lofes& reports per 100
working days of area i and period t.

OTDy The ratio of the number of products supplied at the righteplvithin a pre-specified time
period divided by the total number of products of aregperiod t

Vol The number of products of area i in peric

Rsa; The ratio ofthe number of workers on Saturday from the total nurnberorkers of area
in period t.

IAZ; An indicator variable that is 1 when more than 20 out of 10ple went to a famil

doctor in one of four geographical regions, and 0 otherwise.

4.3 Pooled time-series data
4.3.1 Introduction

Data that consists of multiple measurement of apsaraf subjects, for example
individuals or organizations, over a period of timealled panel data or pooled time-
series data. The distinction between panel datapaonted time-series is that pooled
time-series data have fixed intervals between sacicessive observation and panel
data have not (Sayrs, 1989). This section descrjmded time-series data, its
statistical problems, and potential solutions.

4.3.2 Properties of pooled time-series data

The use of pooled time-series data has a numbesh@intages above cross-section
or time-series data. The first obvious advantadbkasit usually increases the number
of observations. This not only increases the poefethe tests, but has also some
statistical advantages, such as mitigating the Iprnobof multicollinearity, and
increased variability (Baltagi, 1995).

A second advantage is that it can control forvitlial heterogeneity between
cross-sections (Baltagi, 1995). That is parametérsidependent variables are not
constant for each cross-section and time period. éxample unobserved cross-
sectional characteristics, such as the quality e tmanagement, marketing or
manufacturing strategies, can moderate the exammedtionship (Huselid and
Becker, 1996; Bowen and Wiersema, 1999). Time-sai& cross-sectional studies
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that do not control for heterogeneity can give éiaeesults. Another advantage is the
extra possibilities available to mitigate the peshl of omitted variables in the
specification. (Hsiao, 1990). For example in equati4.1):

Vi =a+ [i* X + B2* 7z + & . 4.1)

Where:

yitis the dependent variable,

Xit iS an observable variable,

Zt IS an unobservable variable and,

i is an subscript for each cross-sectionsdodeach time period.

When z; correlates withx; then the OLS coefficients are biased. Wigns stable
over time, but differs per cross-section, thenfitst difference§ i.e., a change model
instead of a level model, of the regression drbpseffect of the unobserved variable
out, that isz- z.1 =0. Thus equation (4.2):

Vit = Vit-1= 1% (Xt — Xi,t-1) +(&- & -1). 4.2)

gives unbiased and consistent estimatd}.of

In addition, when omitted variables are stablediass sections, but change over
time, a regression with deviations from the meanss cross-sections at a given time
(yy), can give unbiased estimateef

Yie = yi = Si* (Xt — %) + (& — &) (4.3)

Because the research questions examined in tregrtition explore changes over
time, and therefore equation (4.3) would removeed# we are interested in, this
latter method is not used in this dissertation.

Potential disadvantages of pooled time-series dmt the selectivity and
heterogeneity bias (Hsiao, 1990). The selectiviasbs the non-random drawing of
the sample. Although this is theoretically a prombléhe problem is not bigger than
for example in survey research in which subjects d@ose to respond or not. Also,
the research design chosen in this dissertatien,quasi-experimental design is non-
random itself.

The process of combining cross-section data witk-series data is called pooling.
Before pooling observations, analysis has to mdkarcwhether this is allowed.
Pooling data when this is not allowed leads tohb&erogeneity bias, i.e., parameters
are not the same for all cross-sections or timeogsr The fixed effects model,
described in the next section mitigates this proble

® Bowen and Wiersema (1999) argued that heterogeneity i@ iimcross-sectional research is
implicitly addressed when generalizabilty of the resultefstudy to other time periods is questioned.
® Using intercept for each cross-section is an alteraatiethod that leads to the same effect (see
section 4.3.3).
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4.3.3 Fixed effects model

The constant coefficient model, thistiee standard ordinary least squares model,
assumes that all coefficients are the same for esm$s-section in the pool (Sayrs,
1989) and is represented in the following way:

yie = a + i + & (4.4)

The drawback of this model is that it ignores Vidoiathat is specific to certain cross-
sections or time periods. This problem will reviéself in heteroscedastic error terms.
A model that accounts for both cross-sectionaltand specific variation is the fixed-

effect model (or least square dummy variable) modekllows parameters to vary

across cross-sections and across time. This caepresented schematically in the
following way:

it = ai + BiXie + & (4.5)

An F-test can formally identify the appropriate rab(Baltagi, 1995; Hsiao, 1990).
First, test if the parameters are constant for eaolss-section ), and each time
period ¢):

Ho: Ui =Uj=Un-1andAi=A2=...= At -1

Where:
Fo=[(RSS-USS/N -1]/[USS/NT - N - K]
has an F-distribution with N-1,N(t-1)-k degreedreledom.

RSS is the restricted model with a constant infgraed parameters, and USS is the
unrestricted model with dummies for each period aadh cross-section. IfgHs
rejected similar F-test for constant parametersefarh cross-section or for each time
period can be assessed.

The choice between these different models is basedhe research question
examined, the degrees of freedom available andritests described above (Hsiao,
1990). Because in this dissertation the resear@stogun is examining a change in
time, and therefore allowing parameters to charnvge tme would absorb the effects
| am interested in, whereas differences betweessesections are not of interest, only
the test for non-constant intercepts are execitad. means that | only introduce unit
hetrogeneity in the models (Beck, 2001). For alldeis reported in the empirical
analysis the specification with dummies for eaabssrsection was the best choice,
based on the F-test discussed above.

" An alternative to the fixed effects model is the randsffacts model. This model however assumes
that the source of heterogeneity, e.g., the quality of rttenagement, is uncorrelated with the
independent variables (Hsiao, 1990). In addition, the random efifede! is preferred over the fixed
effects model when the goal of the study is to generezdts to the complete sample (Baltagi, 1995).
Since the first assumption is not reasonable in my cordext,| do not attempt to generalize to other
samples | use the fixed effects models.
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4.4 Description of the data

Tables 4.2 and 4.3 give the descriptives, ancetation matrix of all variables. The
appendix gives graphs of the two financial and twa-financial measures for each
cross-section.

Table 4.2: Descriptive statistics of cost measure, revenues measarefinancial measures, and
control variables

Variable Samplé Mean Median Standard deviaton Minimum Maximum
Cosj 97z 56.3t  55.0( 13.61 26.7¢ 108.2¢
Rey 972 30.39 26.66 14.51 10.62 85.01
Freg: 972 1.36 1.30 0.44 0.46 2.74
OTDy 972 90.78 92.20 6.59 55.60 100.00
Vol 972 17738 17089 5193 7039 41879
Rzaj 97z 0.0t 0.0t 2.4¢ 0.0z 0.0¢
Notes:

! Descriptives for the lagged non-financial measuresnaténcorporated in the descriptives, because
for different models the lag is different.
23 years of monthly observations of 27 areas are availblig*12*27=972).

Table 4.3: Correlation matrix of cost measure, revenues measarefinancial measures, and control
variables

Variableé  Cost, Rey Freq; OTD, Vol
Cos;j; 1.0C

Rey 0.79 ** 1.00

Freqg; 0.05 0.22 ** 1.00

OTD: -0.12 ** -0.15 ** -0.14 ** 1.00

Vol 0.87 ** 0.77 ** 0.23 ** -0.01 1.00
Rza; -0.22  ** 0.1z ** -0.0¢€ 0.1C *»* -0.1€ **
Notes:

!Where *** means significant at the 0.01, and 0.05, le{tels-tailed test).

The standard deviation of the variables reflec#h lxross-sectional variance and
variance over time. Further, significant correlatmoefficients should be interpreted
with caution because seasonality, and for exampfereince in size between the
areas, lead to heterogeneity that can causes gpurarelation.
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Chapter 5
Relative and incremental information content

5.1 Introduction

This chapter addresses the first research questien, do non-financial
performance measures have relative or incremenfarmation content, or both,
beyond financial performance measures in predidtibge financial performance. As
discussed before (see section 1.1) the accouritérgture is ambiguous whether non-
financial measures have relative or incrementabrimftion beyond financial
measures for predicting future financial perform@andlthough a lot of claims are
made that non-financial measures are better irmligatfor future financial
performance than financial measure (Kaplan andddprt992; Banker et al., 2000b),
the empirical accounting literature often testsittemental ability of non-financial
measures beyond financial measures (lttner anckegar&998a; Banker et al., 2000b;
Nagar and Rajan, 2001). Therefore, in this disserta test both the relative and
incremental information content of non-financialasares to explore this contention.
| use the data described in section 4.2 for theigrapanalysis.

This study contributes to the literature in a nembf ways. First, it is the first
direct test of the relative information contentnain-financial performance measures
compared to financial measures. Second, | addegtbwing literature that studies
incremental information content of non-financialrfpemance measures beyond
financial performance for predicting future finamgperformance. In my context | use
different non-financial measures, i.e., workersfatition and on-time delivery. | also
address the non-linearity of the relationship betwdinancial and non-financial
measures.

This chapter is structures as follows. Sectionexglains the framework used for
the empirical analysis. Section 5.3 gives the me$emethods and specifications used
for the analysis. Section 5.4 gives the empirieduits. Section 5.5 ends with a
discussion and summary.
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5.2 Framework
5.2.1 Relative infor mation content

Relative information content assesses whether omasure contains more
information than another (Biddle et al., 1995). iitere, relative information content
is a stronger assumption than incremental infownationtent, i.e., two measures can
have incremental information content beyond eabkroRelative information content
reflects differences in incremental information ot (Biddle et al., 1995) Relative
information content is an important question whers icostly to gather information
and therefore choices have to be made which me&ssupply (Biddle et al., 1995).
These costs might not only represent costs in mdngyalso in time spent of
managers to use the information. In addition, ramikdifferent information sources
can be provided.

Relative information content can be graphicallyresented as in figure 5.1.

Figure 5.1: Graphical representation of relative information content

O

In figure 5.1 the two circles represent the varemxplained of future financial
performance by financial and non-financial measuiidge two measures represent
each a part of the future financial performance, ibuthis case the non-financial
measure (NFin) explains more than the financialsuess (Fin). Therefore the non-
financial measure has a larger information cont&éht two circles are sketched as
non-overlapping, but could equally well overlap.

Relative information content of alternative perfamse measures is often assessed
for valuation purposes, for example, comparing iegs)and cashflows to predict
future stock returns (Dechow et al., 1994). HoweBeddle et al. (1995, p.6) argued
that “relative information content comparison [cquld be useful when evaluating
alternative performance measures for internal eteln and control”. For contracting
purposes more than one performance measure casetearuthe contract. Assessment
of relative information content can be an input &ssigning weights to different
measures for performance evaluation purposes. ¥amge, when agents are risk-
neutral or measures are noiseless, principals ehdbs weights of different
performance measures in the contract to maximizegredty (Datar et al., 2001).
Since relative information content assesses whigdasure better predicts future
financial performance it can be considered as apemison of the congruity of
different measures.

Kaplan and Norton (1992) argued that non-finanp@tformance measures are
better indicators for future financial performarnban financial measures. This claim
is based on a number of different notions. A nomyrehensive enumeration is that
non-financial measures are more actionable, moetlly traceable to the strategies
of the firm, work well with high-technology manutadng systems like Automatic

! This implies that when measure 1 contains more inféomahan measure 2, per definition measure 1
provides incremental information beyond measure 2.
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Manufacturing Technologies and JIT, facilitate dombus improvements (Fisher,

1992), focus attention to causes rather than effé8ingleton-Green, 1993), focus
attention to the long-run perspective (Kaplan amdtdh, 1992), and give less room

for dysfunctional behavior (Fisher, 1992Although a lot of anecdotal evidence has
been provided to support these claims there ismectdest of the assumption to date.

Therefore, | compare the relative information cobtef non-financial measures with

financial measures.

Based on the claims in front of non-financial mgas given above, | expect the
non-financial performance measures have more irdban content than financial
performance measures. In addition, | expect thatfimancial measures have higher
relative information content compared to financreasures when the number of lags
increases. The rational for this expectation ist than-financial measures are
considered to be leading indicators for financialasures (Kaplan and Norton, 1992).
Therefore, adding lagged measures in the modelgraalict future financial
performance should favor the non-financial measufidris, | assess the relative
information content of non-financial and financiaheasures with different
(cumulative) lags.

Table 5.1 summarizes the predictions derived.

Table5.1: Predictions for the relative information content analysi

Non-financial measures have higher information ennthan costs for predicting future costs.

Non-financial measures have higher information ennhthan revenues for predicting future
revenues.

Relative information content of non-financial me@sucompared with costs increases when
(cumulative) lags are added.

Relative information content of non-financial me@sucompared with revenues increases
when (cumulative) lags are added.

5.2.2 Incremental infor mation content

Incremental information content is assessed tacate whether information is
helpful to make better predictions beyond an exispiece of information (Biddle et
al., 1995). This can graphically be representeid éigure 5.2.

Figure 5.2: Graphical representation of incremental information content

y

2 Scarce evidence for some of these claims is avaifedite a survey of Van der Stede et al. (2000) of
128 US and Belgian manufacturing managers.

% Nagar and Rajan, (2001) argued that they compare the rediiity of financial quality measures,
e.g., external failure costs, and non-financial quatigasures, e.g., defect rates. The tests executed
however are incremental tests and do not test directlsetave ability.
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Again, in figure 5.2 the circles represent the amace explained of future financial
performance of respective the financial (Fin) ame-financial performance (NFin)
measures. The figure indicates that both the fihrend non-financial variable
explain a part of future financial performance. Tan-overlapping part of the non-
financial performance is the incremental informaticontent of the non-financial
measures beyond the financial measure, and visaver

Ittner et al. (1997, p. 233) state that Holmsteomformativeness principle implies
that:

“the bonus contract should place non-zero weighaimy performance measure that provides
incremental information content about the dimensioh managerial action that the owner
wishes to motivate. (initials added)”

In the context of financial and non-financial measuthis implies that the non-
financial measures should have a non-zero weighhenreward system if it gives
information content about the dimensions of mariagaction that is not represented
in the financial performance measure. This canlgcatly be represented as in figure
5.3.

Figure 5.3: Graphical representation of informativeness principle incthr@ext of financial and non-
financial measures

Signal 1 (financial

Multi-dimensional measure
effort agent
Signal 2 (non-

Economic wealtt
principal (future
financial measure)

financial measure

Managers allocate their effort about multiple disiens. Because this effort is not
directly observable, performance measures are asegignals for this effort. When
the non-financial measure, i.e., signal 2, providesemental information content
about the manager's effort beyond the financial smes i.e., signal 1, the non-
financial measures should have a non-zero weigthtaérmeward system.

The concept of incremental information content lisgpthat, to be beneficial the
non-financial measure can have either a negatiygositive relationship with future
financial performance after controlling for the dggl financial measure. Both are
helpful to make better predictions. However, fonttacting purposes, i.e., to assign
the weight to the different measures, it is relévian know the direction of the
relationship. Consequently, this is assessed.

Non-financial performance measures are arguedad to a long-term orientation
of managers (Kaplan and Norton, 1992; Van der Sttdal., 2001). Additionally,
non-financial measures better capture the strategantation of the organization
(Kaplan and Norton, 1996). Therefore, non-finanomdasures are expected to have
additional information beyond lagged financial meas. However, the effects of
lagged non-financial performance might be differemteither future costs or future
revenues. Improving non-financial measures ofterstscomoney first because
investments must be made. Training employees fam@le can raise customer
satisfaction measures, and improved quality carebehed by redesigning processes.
Additionally, improved non-financial measures miglgo lead to a higher future cost
level to maintain the higher level of the non-fineh measure. In contrast, higher
non-financial measures might lead to lower futusstdevels when for example better
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guality measures lead to lower future costs, dudess scrap, rework on faulty
products. Earlier research is also inconclusiveutiive direction of the incremental
ability of non-financial measures to predict futwests. Banker et al. (2000b) find
that one of their customer satisfaction measuresah@gative impact on future costs.
Ittner and Larcker (1998a) however, find no relasiop between the customer
satisfaction measure and future expenses. Theré&dgged non-financial measures
can have a differential effect on future costs, aadxpectation is formulated for the
incremental information content of non-financial aseres beyond lagged financial
measures.

As argued above non-financial performance measueeslaimed to lead to a long-
term orientation of managers and better capture stingtegic orientation of the
organization. All available literature suggeststthan-financial measures have a
positive impact on future financial performancesaftontrolling for current financial
measures (Ittner and Larcker, 1998a; Banker eR@D0b; Nagar and Rajan, 2001).
Therefore, non-financial measures expected to hddiional positive information to
lagged revenues measures.

The expectations derived are summarized in taBle 5.

Table 5.2: Expectations for incremental information content

Non-financial measure> financial measure Expectation

Worker satisfactior~ future costs ?
On-time delivery — future costs ?
Worker satisfaction- future revenues +
On-time delivery — future revenues +

A + means that the non-financial measure is expecting te Aguositive impact on future financial

performance after controlling for the lagged financialfgmnance. A ? means that the non-financial
measure is expecting to have a differential impact onduinancial performance after controlling for

the lagged financial performance.

5.3 Specification
5.3.1 Relative infor mation content

Relative information content is assessed througbranested model procedure. It
is not possible to test non-nested models with dask Therefore, Vuong (1989)
designed a likelihood statistic that compares twn-nested models with each other.
He shows that this likelihood statistic has a ndrdistribution. The test is able to
assess which of the competing models has moremafiton content, i.e., is closer to
the “true” model. Intuitively, the Vuong (1989) sistic compares theRs of the two
competing models, and assesses whether the digeissignificant.

The z-value of the likelihood statistic can eadily computed by the following
procedure (Dechow, 1989, p. 39). First, executddahewing regressions:

Fi=a+ BLFi-1+& (5.1)
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and,
Fi=a+ BCNR-1+&. (5.2)

Where:

F. = afinancial performance measure in period t,
F.1 = alagged financial performance measure, and
NF.1 = a lagged non-financial measure.

Then compute m for each observation through itm
=0.5l0g*(RSFRSS)+n/2*[(er)’/RSS (en) /RSS4, where RSSis the residual sum
of square, ane are the residuals of (5.1), and R8Sthe residual sum of square, and
ens are the residuals of (5.2). The sum gfimthe Vuong statistic.

The next step is to show whether this statistsigsificant, that is to compute the
standard deviation from the statistic. This canfdend through regressingimnon
unity. The t-statistic from this coefficient timé®-1)/n)? gives the z-value. Since it
uses the lagged financial performance measureseasenchmark a positive z-value
indicates that the non-financial performance messtias more information content.
For details of the test see Vuong (1989) and Dedli®84).

For the revenues, the two models that are asbagsénst each other are:

11
Revi = Ai +/71* ReVic -1 + ) /ra* MONTH + it (5.3)
k=1
and,
11
Revit = Ai +/1* OTDk -1 + /2% Freq -1 + ) frac* MONTH + &it . (5.4)
k=1
Where:
Rew = the revenue measure in the contract of aremgaas, that consist of all
revenues that areas can influence. The measdedladed byCPI;,
CPl; = Consumer price index from the Centraal Bureau decStatistiek (the
Dutch Bureau of the Census),
Freg. = the frequency index with up to 12 lags,
OTDy = the on-time delivery measure with up to 12 lags,
MONTH, = an indicator being 1 for month k and O otherwise,
t = index of period,

i = index for each area,
I = number of lags.

In both models dummy variables are used for eaeh.arhese so-called fixed
effects modelsare used to control for heterogeneity due to véemkthat are unique
for each area, and are constant in time (HsiaoQ}199bvious examples in this
context are the size of the area, leadership oitka manager, and socio-economic
factors, that differ between the areas. Using dussrfor eleven months controls for a
seasonal pattern.

To assess the relative information content of ¢bet measure with the non-
financial measure the following models are compared
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11

Cost = A +/7c1* COSti -1 + ) ok * MONTH + 7c3* Vol + & (5.5)
k=1

and,

11
Costi = Aci +/7* OTDx -1 +/3c2* Freqe -1 + ) fjesk * MONTH + 77c4* Vol + &t .(5.6)
k=1

Where:

Cost; = the cost measure from the contract of area gesa consists of
employee costs and cost for material and serviGég measure is
deflated byCPlI;,

Vol = the number of products of area periodt.

The cost measure in the contract is a flexiblesmea It can vary by the number of
products that are handled in the area in each ghefiberefore, in the cost model a
control for the number of products handled in eaehiod {ol;) is used.Again,
dummy variables are used for each area, and feeelmonths.

Since | expect that relative information contenhoh-financial measures increases
when more lags are used in the model, the modelscampared using different
cumulative lags. Thus, | assess the models witht4tland t-2, etd stop adding lags
to the models at 12 lags because at that point thigbservations per parameter are
available.

5.3.2 Incremental infor mation content

Incremental information content is assessed by rolmgg the t-statistic of the
parameter of the lagged non-financial measigiig the following regression:

Fi=a+ f1* Fi-1+ B2* NR -1 + & (5.7)

Where:
NF., = a lagged non-financial measure, witags,
and all other variables are as before.

The lagged dependent variable is used as an etplgn variable in the
specification to ascertain whether the non-finanai@easures give additional
information over the financial measure from theigetbefore

Ittner and Larcker (1998a) and Banker et al. (2)0discuss the proper
specification to assess the incremental informationtent of financial and non-
financial performance measures. Because both teedkels and change models have
pros and cons (see section 5.3.3) they estimate §mécifications to explore the
relationship. This strategy is followed in this pter as well.

The assumption that non-financial performance mesasare indicators for future
financial performance is a central issue in theaBeéd Scorecard concept (Kaplan
and Norton, 1992). However, non-financial measudes not need to have an
immediate impact on financial measures, but mightehan impact on them only a
few periods later. Unfortunately, no formal thedasyavailable that can indicate the
length of this so-called “lag”. Therefore, a speeifion search is executed to explore
this lag from the data. This specification searshexecuted for the first time in
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management accounting research in Banker et @080but is much more familiar
in economic research.

The lag search is based on the following equationjnrestricted finite distributed
lag model (Greene, 2000):

yt:a+iﬂiXt—i+£t. (5.8)
i=0

In whichy, is the dependent variable in perigdh this context the financial measure,
and the second term of the right hand site of (& the lagged independent
variables, in this context the lagged non-finanmeksures, up to lag

The specification search is based on the Akaikernmation criterion (AIC)
(Akaike, 1973). The AIC is comparable with the atipal Rin that it penalizes losses
in degrees of freedom and rewards increased fie. AKC criterion differs form the
adjusted R in that it penalizes losses in degrees of freeduone heavily (Greene,
2000). A natural alternative for the AIC criteriaowd be a number of sequential F-
tests until the total number of lag coefficients0isThis would however inflate the
significant level (Greene, 2000). The equation usetbmpute the AIC is:

AIC=-2*I/n+2%k/n. (5.9)

In which k is the number of estimated parameteis,the value of the log likelihood
and,n is the number of observations.

The lag specification search chooses the numbkagsfwhere the AIC is minimal.
Due to problems with degrees of freedom a maximwmber of lags must be pre-
specified over which the search is executed (Wink800). This is 12 months in this
analysis.

The coefficients of the different lagged non-fineheoneasures are not interpretable
due to high multicollinearity. Therefore after find the optimal number of lags in the
model, a Principal Component (PC) analysis reduites lagged non-financial
measures to one construct (Greene, 2000). Theideetf of this construct, i.e.,
lagged non-financial performance, is the long-ruarage impact of the non-financial
measure on contemporary performance.

Thus, the following equation is estimated to explihe relationship betwe&ost;
and the lagged non-financial performance measures:

11
Cost = Aci +Ja* Cost, t -1+ 7c2* AvFreq, o +/77ec3* AvOTD, 4 +Z/7c4k* MONTH: + (5.10)

k=1
Nes* Vol + &it.

Where:

AvFreqyu =averaged lagged performancdoéqg:. Estimated by averaging the
lagged measures,

AvOTD, = averaged lagged performanced¥D;. Estimated by averaging the
lagged measures,

and other variables are as before.

Indicator variables are used for each area, the.,fixed effects model and for
eleven months to control for a seasonal pattern.

The following equation is estimated to explore thkationship between revenues
and the lagged non-financial performance measures:
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Revit = Ai + ri* Revit -1+ r2* AvFreq.u +7r3* AVOTD,u +

" (5.11)
D rax* MONTH + &it.
k=1

Where:
All variables are as before.

5.3.3 Statistical consider ations

The Jarque-Bera statistic does not reveal largbl@ms with non-normality of the
residuals. For example, in one model the Jarque-Betistic was significant at the
5% level for only 9 of the 27 areas. Because ode¢hesults and in combination with
the large sample size | choose not to transfornd#te for non-normality.

If the disturbances of each equation are uncdegldhere is no relationship
between the equations and OLS is appropriate (Bkndpd Rubenfeld, 1998). When
this is not the case the parameters are unbiaskdasistent, but inefficient, and the
estimates of their variance could be biased (Paitl€7). Correlation between
different cross-sections can be expected, sincearghs are from one company.
Therefore, a similar reaction of an external shoak lead to correlated residuals
between the cross-sections. Therefore, the resaptated are all from the seemingly
unrelated regression (SUR)-modg&lin addition, next to the problem of correlated
residuals the SUR-model also mitigates the problesh cross-sectional
heteroscedasticity. Heteroskedasticity can be @égddwecause larger areas may have
larger variance.

One of the most problematic specification issgethé choice for level or change
models. Ittner and Larcker (1998a), and Bankerle{2900b) discuss the proper
specification to assess the incremental informatimmtent of non-financial measures.
The change model has the advantage that it corfmolsmitted variables that are
stable over time. However, it also assumes a constdation between the change in
the different lags and the dependent variable (Bagkal., 2000b), i.e., it expects that
the impact of the non-financial measure at t-2, afichave the same impact on the
future financial performance measure. This is obsfp not necessary (Banker et al.,
2000b). Additional, problems with change variabl® high unreliability and
correlation with its componer{t§Cohen and Cohen, 1983). In addition, in my opinio
most omitted variables are constant in time andefoes are picked up by the fixed

* Efficiency gains of SUR are higher when correlation betweesiduals increase. In contrast, the
efficiency gains are low when in all models the samepaddent variables are used, data is trended
and there is greater correlation among the independent varidbtean and Griffiths, 1983). In this
case, for each area the same independent and control #arg@blused, data of the control variables is
trended and correlation between independent variables is low.

5 Correlations between the residuals of the different csestien range between -0.6 and 0.8,
indicating that using OLS might be seriously flawed.

® The unreliability of a change score decreases whencdirelation ) between its component
increases. Let assume that the both componentsafd Y,) have the same reliability. Then the
reliability of the change score £YY,) is (reliability(ys,Y2)- p(y1,Y2))/1- p(y1,Y2) (Allison, 1990). Thus,
when the reliability of the level variables is 0.7 ahelit correlation is 0.3. The reliability of the change
variable is 0.57.

’ This is the “regression to the mean” effect. High ®alof a variable will probably go down in the
next period.
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effects model (see section 4.3.3). Therefore, atthdboth level and change models
are reported | rely on the level models for theralfeonclusion$:®

| re-estimated all models without observationd thad residuals that are higher
than 3 standard deviation from the mean (Hair etl&98). The maximum number of
outliers for a model was 10. These outliers doinftience the results reported. T-
statistics are in general higher for these regoessiithout outliers.

Although in sections 5.2.1 and 5.2.2 | derive exgigons for some tests, these are
highly exploratory. Therefore, for reasons of caomadsm | report two sided
significance tests.

The R-adjusted are high in all models. These higraBjusted are mainly driven
by the fixed effects for each area that controldimitted variables that are constant in
time, such as size of the area, and indicator blsafor the months to control for
seasonality.

5.4 Empirical results
5.4.1 Introduction

The descriptives of the variables used in thisise@re given in table 4.2 and 4.3.
Section 5.4.2 gives the results for the relativiermation content analysis. Next,
Section 5.4.3 gives the results from the lag seprohedure. Section 5.4.4 reports the
incremental information content analysis. SectioA.% discusses the managerial
significance of the incremental information contefitthe analysis. Finally, section
5.4.6 analysis whether incremental information eahof non-financial measures is
non-linear.

5.4.2 Relative infor mation content

The results of the relative information conterdlgsis are reported in table 5.5.

8 Interestingly, Lambert (1998) criticizes the use of lew®dels in the discussion of Ittner and
Larcker’s (1998a) paper. He only gives advantages of chandelsnae., mitigating omitted variables,
without discussing the disadvantages. Nagar and Raj@i)20so favor change models because it
mitigates the problem of omitted variables.

° A final difference between level and change models is keatesults for these two different models
do not have the same meaning. Therefore they are noivadslipport for the same hypothesis.
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Table5.5: Relative information content of non-financial performanesasures (level models)

Number of observations Cost-model Rew-model
z-valué>*(p-valu€) z-valué>*(p-value)

1 (945) -1.97 (<0.03) 1.72 (n.s.)
2 (918) -1.98 (<0.03) 0.59 (n.s.)
3 (891) -1.66(n.s.) 0.46 (n.s.)
4 (864) -1.15 (n.s)) -0.09 (n.s.)
5 (837) -1.06 (n.s.) 0.74 (n.s.)
6 (810) -0.83 (n.s.) 0.02 (n.s.)
7 (783) -0.09 (n.s)) 0.08 (n.s.)
8 (756) -0.55 (n.s.) -0.56 (n.s.)
9 (729) -0.64 (n.s.) -0.60 (n.s.)
10 (702 -0.84 (n.s. -0.50 (n.s.
11 (675) -0.57 (n.s.) 0.06 (n.s.)
12 (648) -1.99 (<0.03) 0.28 (n.s.)
Notes:

! Since | use a cumulative number of lags in each anatpgisyumber of observations decreases with
27 observations with each test.
2 7-values are from the Vuong (1989) likelihood statistic.
®The non-financial measure is used as a benchmark, theefomeans that the non-financial measure
has more information content, and a - means that the finane&dures has more information content.
* Results are from the SUR model. However to be ablestiate a SUR model more time periods
than cross-sections are necessary. Therefore from"thegnwards results are from White's (1980)
Erocedure.

Where n.s. means not significant.

The results for theCost-model show no support for the expectation that-non
financial measures are better indicators for futost than lagged costs. In contrast,
in most tests the lagged costs have higher infoomatontent than the non-financial
measures, although only 3 are significant. In otbases, the models are not
distinguishable from each other at a 5% level. &lith z-values initially decrease
when more lags are used in the test, this patsenot stable over all tests. Therefore,
there is also no support for the second expectétianthe information content of non-
financial measures increases, compared to thediakmeasure, when more lags are
added.

Also, for theRew-model, the results are not supporting the claiat tlon-financial
measures have more information content than fimdmeasures. Although in most
cases z-values are positive none of them is sggmfi In addition, there is no
indication that the information content of non-ficégal measures increases when
more lags are added.

To ascertain that the significant results for tbetenodel are not due to an artificial
relationship, i.e., autocorrelation between t asid t-2 and t-12, | also report the
results for change variables. The results for tinesdels are reported in table 5.6.
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Table5.6: Relative information content of non-financial performanmasures (change models)

Number of observations ACosf-model ARey-model
z-valué>* (p-value)  z-valué>*(p-value)

1 (918) -3.38 (<0.01) -4.03 (<0.01)
2 (891) -4.59 (<0.01) -4.36 (<0.01)
3 (864) -4.00 (<0.01) -4.21 (<0.01)
4 (837) -3.43 (<0.01) -4.00 (<0.01)
5 (810 -3.42 (<0.01 -4.08 (<0.01

6 (783) -3.38 (<0.01) -3.78 (<0.01)
7 (756) -3.70 (<0.01) -4.39 (<0.01)
8 (729 -3.83 (<0.01 -4.13 (<0.01

9 (702) -3.73 (<0.01) -4.11 (<0.01)
10 (675) -4.29 (<0.01) -4.14 (<0.01)
11 (648) -6.66 (<0.01) -4.06 (<0.01)
12 (621) -5.77 (<0.01) -3.92 (<0.01)
Notes:

! Since | use a cumulative number of lags in each anatpgisyumber of observations decreases with
27 observations in each step.

27-values are from the Vuong (1989) likelihood statistic.

®The non-financial measure is used as a benchmark, theseformeans that the non-financial measure
has more information content, and a - means that the finane&dures has more information content.

4 Results are from the SUR model. However to be ablestimate a SUR model more time periods
than cross-sections are necessary. Therefore from"thegy8nwards results are from White's (1980)
procedure.

For the change models, in all models with any nemnab lags the financial measure
has more information content than the non-finanoadel. This suggests that the
three significant results in favor of the financmeasure in the level models are not
due to an artificial relation between t and t-1-8r

In sum, | interpret the results as no indicatibattthe non-financial performance
measures in this context have more information exdnthan lagged financial
performance measures. There is also no evidemtentim-financial measures have
more relative information content compared withglad) financial measurers when the
number of lags incorporated in the models increases

5.4.3 Lag search

In Table 5.7 the results for the lag search procethr theCost; andRey-model
are summarized.
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Tableb5.7: lag search procedure

Variable' Cost; Rew

AvFreq” 4 1
% variance explained by first57 -
Principal Component

AVOTDY? 3 5
% variance explained by first61 50
Principal Component

Notes:

! The results are from the lag specification search. Tkaik& information criterion is used to find the
proper specification. The lagged dependent variable (t-&)usad in the model.

2 The Principal Component analysis summarizes the numbeggédaperiods to one construct, i.e.,
lagged non-financial performance.

The lag search led to the result that in @esf-model the best model has a four
period lag ofAvFreq and a three period lag &ivOTD:. In a Principal Component
analysis the first component éivFreq explained 57 percent of the variance. For
AvOTL, this was 61 percent.

For theRew-model, the best model had a one period lad\dfreq, and a five
period lag ofAvOTL:. The first component cAvOTD: explained 50 percent of the
variance.

These results show that non-financial measuresheae different lags for the
different measures. This result is in contrast wMiith study of Banker et al. (2000b),
which shows a lag of six months for both non-finaheneasures for cost, revenue,
and profit measures.

It is difficult to explain the drivers of the défent lags for different non-financial
and financial measures. One line of speculationldcdae that costs are more
controllable than revenues, because they are madmwach area, whereas revenues
are made trough customers outside of the areas.Wduld suggest that lags for the
cost measure are shorter than for the revenues.etoawthis conjecture is not
supported by the data.

5.4.4 Incremental infor mation content

Table 5.8 reports the results of the analysesefrtbremental information content
of the non-financial measures beyond the finangiehsures for predicting future
financial performance for the level models.
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Table5.8: Incremental information content of non-financial perforraneasures (level models)

Variable  Expected Cost (n=864) Expected Rey (n=837)
Sign Sign
Coefficient™ Coefficient
Costs 0.224 **
(8.62)
Rev.1 -0.105 **
(-3.66)
AvFreq ? -1.489 ** - -0.642 **
(-8.20) (-11.75)
AvOTDy ? -0.085 ** + 0.085 **
(-13.93) (24.29)
Voli + 0.00C **
(17.90)
R°-ad]. 0.966 0.984
Notes:

! The month dummies and intercepts for each area are combitebe nuisance variables, therefore
they are not reported.

2Because 4 lags are the maximum in this model, (972-(4*27))=8&twations are available.

% Because 6 lags are the maximum in this model, (972-(5*83Y) observations are available.

*Where ** * means significant at the 0.01, and 0.05 leviets-tailed test).

® t-statistics between parentheses. All results are frenséemingly unrelated regression.

Parameterg)., andss of equation (5.10) test the incremental informatmntent
of non-financial measures beyond lagged costs.afadysis supports the expectation
that the non-financial measures have incrementalrriration content beyond the
lagged costs. The significant parametgs, -1.489 (t=-8.20, p<0.01), suggest that
lagged worker satisfaction, measured AyFreq;, has a negative impact on future
cost'® One explanation for this result is that investrseméeded to improve worker
satisfaction are larger than the returns in thedam. Further, the lagged on-time
delivery measureAvOTDy, has a positive impact on long-run cost, represkeby the
significant parametery; of —0.085 (t=-13.93, p<0.01). One possible expianais
that better product quality needs less rework itur periods and therefore costs
decrease. Current Co§lpst:.; also has a significant positive impact on futuosts,
0.224 (t=8.62, p<0.01). This result is in resembtawith Banker et al. (2000b) that
also find a positive lagged cost parameter.

Parametergy,, ands; of equation (5.11) test the incremental informationtent
of non-financial measures beyond lagged revendé® analysis supports the
expectation that the non-financial measures haeeeimental information content
beyond the lagged revenues. The impact of workefaetion, measured byvFreq;,
is positive, -0.642 (t=-11.75, p<0.01). That isheglagged worker satisfaction leads
to higher future revenues. This suggests that hapmgyloyees will lead to additional
revenues in the long-run. Lagged performance onadhdime delivery measure
AvOTLy, represented by a significant coefficient of 0.{884.29, p<0.01), is also
positive on future revenues. Current revenue is alsignificant predictor for future
revenues, -0.105 (t=3.66 p<0.01). This result isantrast with the study of Banker et
al. (2000b) that finds a positive impact of laggedenues on future revenues.

19 Remember that the proxy is inversely related withkepsatisfaction.
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In the analysis above the parameters for the thgum-financial variables are
considered to be homogeneous for each cross-se&@nnning the regression with
specific parameters for each cross-section foCbst;-model, i.e, parameterg, and
Nz in equation (5.10) are cross-section specificgngahat forAvFreq: for 16 areas
the parameter is negative and significant, andlfbiit is not significant at the 5%
level. For the AvOGS§ 22 areas have negative significant parameters, €3 ar
insignificant, and 2 are significant positive. Ftitre Rey-model, rerunning the
regression with specific parameters for each csession, i.e, parameters, and/;;
in equation (5.11) are cross-section specific,Nedhat forAvFreq; for 15 areas the
parameter is negative and significant, and forti2 not significant at the 5% level.
For theAvOGS 17 areas have positive significant parameterse 9reignificant, and
1 is significant and negative. These analysis, ntepan Table 5.9, suggest that there
might consist considerable cross-sectional diffeesnin the incremental information
content of non-financial measures even in a raatiommogeneous sample of different
cross-sections from one organization.

Table5.9: Cross-sectional differences of incremental informatiament of non-financial measures

+ n.s. -
Cost;-model
AvFreq 0 11 16
AVvOGS$; 2 3 22
Rew-model
AvFreq 0 12 15
AvOGS 17 9 1
Notes:

This table reports the number of cross-sections that hgwesiéive (+), not significant (n.s.), and
negative (-) incremental information content of the non-firmoeasure.

In sum, the data supports the expectation thataged non-financial measures
have incremental information content beyond thgéagfinancial measures. Analyses
for the level models suggest that higher laggedkemsatisfaction has a negative
impact on future cost, i.e., cost increase, anastipe impact on future revenues.
Higher lagged quality, AvOTD:, leads to decreased future cost and increased
revenues. The results for incremental informationtent of lagged on-time delivery
for future revenues corroborates the finding of &tagnd Rajan (2001). However,
they do not assess the impact on future costs.

Table 5.10 reports the results of the change nsodel
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Table5.10: Incremental information content of non-financial measures (chauoge!)

Variable  ACosts ARev
(n=837) (n=810)
Coefficient~ Coefficient
ACost1 -0.372 **
(-20.54)
ARev -0.610 **
(-29.59)
AAVFreq -3.288 ** -0.017
(-14.74) (-0.39)
AAVOTD -0.041 ** -0.01z **
(-6.56) (-8.90)
AVol; 0.000 **
(34.23)
R?-adj. 0.619 0.374
Notes:

! The month dummies and intercepts for each area are comsigebe nuisance variables, therefore
they are not reported.

2 Because 4 lags are the maximum in this model, and a changd imageed (945-(4*27))=837
observations are available.

% Because 5 lags are the maximum in this model, and a change imagsed (945-(5%27))=810
observations are available.

*Where ** * means significant at the 0.01, and 0.05 leviels-tailed test).

® t-statistics between parentheses. All results are frenséemingly unrelated regression.

For ACost; the analysis leads to the same results as fofetred model. Thus,
lagged changes in worker satisfaction leads teefarcreases in costs. Improvements
in the on-time delivery measu@TD; however leads to decreases in future costs.

Results for thedReg-model are mixed. The impact of a change in theddg
worker satisfaction 4AvFreq) does not lead to a significant change in future
revenues. The result for the impact of a changéagged quality is even more
puzzling. A lagged increase #IAVOTLy leads to a decrease #iRey. This implies
that customers do not reward the company for imgmmnt in quality with more
future revenues.

The variables for lagged non-financial performangeFreq and AvOTLR, are
measured by averaging the individual lagged meastiewever this assumes that the
impact of each lagged measures on the currentdiabmeasure is equal for each
period. This also means that it is not necessalggruent with the concepts of
leading and lagging indicators. The lag searchrassuthat the impact of the non-
financial measure at peridel is immediately felt in the next period, howeveisi
also possible, even more likely, that the meastipeaodt-1 influences the financial
measure not before, for example, pettied. This assumption is not only unlikely but
also unnecessary. Therefore, an alternative spatidn is used in which the lagged
non-financial measure is measured by using theofastores from the Principal
Component analysis. These factor scores allow difegrent lags of non-financial
measures can have a different impact on futurendia performance. Results for this
analysis for the level and change models are reganttable 5.11 and 5.12.
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Table 5.11: Incremental information content of non-financial performanwasures (level models

with factor scores)

Variableé  Cost; Rew
(n=864) (n=837)
Coefficient” Coefficient
Costa 0.22¢ **
(8.68)
Rev.1 -0.081 **
(-2.82)
AvFreq -1.70 ** -0.715 **
(-7.05) (-12.32)
AVOTD, -0.101 ** 0.127 **
(13.48) (22.14)
Vol 0.00C **
(18.04)
R’-ad]. 0.966 0.984

* The month dummies and intercepts for each area are comsigebe nuisance variables, therefore

they are not reported.

2Because 4 lags are the maximum in this model, (972-(4*27))=8&t\ations are available.
®Because 5 lags are the maximum in this model, (972-(5*27))=837valises are available.
*Where ** * means significant at the 0.01, and 0.05 levies-tailed test).

® t-statistics between parentheses. All results are frenséemingly unrelated regression.

Table5.12: Incremental information content of non-financial performameasures (change models

with factor scores)

Variableé  ACost ARew
(n=837) (n=810)
Coefficienf™ Coefficient
ACost; -0.372 **
(-20.39)
ARey; -0.606 **
(-28.42)
AAVFreq -3.69z ** -0.0(3
(-10.67) (-0.07)
AAVOTD, -0.054 ** -0.017 **
(-6.68) (-7.58)
Aol 0.00C **
(35.84)
R°-adj. 0.618 0.376

*The month dummies and intercepts for each area are combitebe nuisance variables, therefore

they are not reported.

2 Because 4 lags are the maximum in this model, and a changd imagsed (945-(4*27))=837

observations are available.

% Because 5 lags are the maximum in this model, and a change imageed (945-(5*27))=810

observations are available.

*Where ** * means significant at the 0.01, and 0.05 levies-tailed test).
® t-statistics between parentheses. All results are frenséemingly unrelated regression.



66 Chapter 5 Relative and additional information content

The results where the lagged non-financial measare computed with factor
scores are qualitatively the same compared toghdts with averaging. Although the
parameters for the lagged non-financial measues@mewhat higher they are in the
same direction and have the same significance.|l&hg can be explained by the fact
that in this context the factor loadings are almbstsame for each individual lagged
measure. This set of results also mitigates thbleno that Banker et al. (2000b) give
with change models. They argued that the changeelmabssume that each lagged
non-financial measure has the same impact on tlueefdinancial measure and that
this is an unrealistic assumption. In my settirig ttoes not seem to be a problem.

In general, the data indicate that the non-firnoneasures have incremental
information content beyond the lagged financial swe@ for future financial
performance. Worker satisfaction has a negativeaghpn future costs but a positive
influence on revenues. The on-time delivery meaba a positive impact on both
costs and revenues.

5.4.5 Managerial significance

To be able to compare the relative impact of e mon-financial measures with
the financial measure | report standardized caefiic In addition, to estimate
whether the results found are material | estimage rhanagerial significance of the
parameters of the lagged non-financial measuress& analyses are reported in table
5.13.

Table 5.13: Standardized coefficient and managerial significance of mamdéial performance
measures

Standardized coefficient = Managerial
significance (%)

Cosf-model

Cosi 1 0.22:

AvVFreq:.4 -0.037 -0.36
AvOTD+.3 -0.031 -1.36
Rey-model

Revi1 -0.105

AvFreqi1 -0.022 -0.28
AvOTD+.5 0.025 2.54

" This measure is computed as followed: ((10% of averagad#fpendent variable*coefficient) /
average dependent variable)*100%.

To be able to compare the amount of incrementalnmation content of the non-
financial measures beyond the financial measueqdrt the standardized coefficients
of the non-financial measures and the lagged fiahmeeasures (Hair et al., 1998).
This analysis indicates that the incremental infmion content of the two non-
financial measures beyond the financial measureughly equal in absolute terms.
The incremental information content of the non-ficial measures is roughly one-
seventh, -0.037 and -0.031 versus 0.224, of thernmdtion content of the lagged cost
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measure. For the revenue model, the non-finanag@sures have roughly one-fifth, -
0.022 and 0.025 versus -0.105, of the informatimmtent of lagged revenués.

The managerial significance of the incrementabrimfation content of the non-
financial measures is assessed by the percentageage of the dependent variable
with a 10% increase in the independent variabl&i(oo 3), assuming the rest of the
variables are constant. This analysis shows thah&cost model, the future costs are
0.36% lower whemvFreq:.4 is 10% higher, and the future costs are 1.36% fowe
whenAvOGS:.3 is 10% higher. For the revenue model the futuvemaes are 0.28%
lower when theAvFreq:., is 10% higher, and the future revenues are 2.5¢freh
when theAvOGS:.s is 10% higher. Considering the fact that theseswes are ratio
measures, and therefore it is almost impossibled@ase the non-financial measures
with an additional 10% these effects are not vegi.h

5.4.6 Non-linearity in incremental information content

Itthner and Larcker (1998) find non-linear relatibips between customer
satisfaction measures and future financial perfoicea One explanation for these
results is that it becomes increasingly more diftictco improve non-financial
measures when they are already on a high levehdtition, customers might not
value further improvements in, for example, qualitfien quality is already high.
Therefore, | test for non-linearities through ameraction between the change in
lagged non-financial measures and the level ofddgmpn-financial measurésSThat
is the following regressions are estimated:

ACost = Aci + fja* ACOSt,t -1+ jc2* AvFreq,u +7cs* AAVFrequ +
nea* AvFrequ * AAvFreq.t + 77es* AvOTD 1 + e * AAVOTD, v + (5.12)

11
ner* AVOTD.o * AAVOTD.u + > fesk * MONTH + /7co* VOl + &
k=1

and,

ARevVi = Ai + fri* AReVit -1+ r2* AVFreq.u + rs* AAVFreq.u +
nra* AvFreq,s * AAVFrequ +/7rs* AVOTD, 1 + /6 * AAVOTD 1 + (5.13)

11
f7* AVOTD,u * AAVOTD.0 + > /s * MONTH + .
k=1

Where all variables are as before.

In equations (5.12) and (5.13), the relationskip hon-linear when the parameters
of the change variables and the parameters ohtkeaiction differ in sign. Results for
the non-linearity analysis are reported in tabliet5.

1 Unfortunately, these analyses can not be compared withridlysis of Banker et al. (2000b) since
they do not provide the necessary information.

2 Ittner and Larcker (1998a) report problems with multicollirtgarinen they explore this analysis.
However, my sample is more than ten times larger thein $ample, which mitigates the problems. In
addition, multicollinearity works against finding intetens.
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Table5.14: Incremental information content of non-financial performaneasures (non-linearities)

Variable ACost; ARey
(n=864) (n=837)
Coefficient™ Coefficient
ACost, -0.373 **
4ARevy -0.624 **
(-61.00)
AAVFreq -14.812 ** -1.4z **
(-22.44) (-28.36)
AvFreq -1.310 ** 0.314 **
(-7.99) (12.00)
AAVFreq®* AvFreqg: 8.895 ** 0.783 **
(19.34) (25.40)
AAVOTDy -1.028 ** -0.615 **
(-9.78) (-10.15)
AVOTD -0.02 ** 0.003
(-3.92) (1.09)
AAVOTD* AvOTDy 0.011 ** 0.006 **
(9.66) (9.47)
Vol 0.000 **
(34.86)
Incremental F-test for F=210.95 F=323.18
non-lineairities (p<0.01) (p<0.01)
R?-adj. 0.624 0.370

' The month dummies and intercepts for each area are comsigebe nuisance variables, therefore
they are not reported.

2 Because 4 lags are the maximum in this model, and a change imagsed (945-(4*27))=837
observations are available.

% Because 5 lags are the maximum in this model, and a changed imagsed (945-(5%27))=810
observations are available.

*Where ** * means significant at the 0.01, and 0.05 leviets-tailed test).

® t-statistics between parentheses. All results are frenséemingly unrelated regression.

F-tests support that non-linearities exist indaga set for both the cost (F=210.95,
p<0.01), and revenue (F=323.18, p<0.01) model. Sigeificant interaction between
AAvFreq: and AvFreq; of 8.895 (t=19.34, p<0.01) means that at low (higiorker
satisfaction levels a further decrease (increasajld to a higher increase in future
costs than at a higher (lower) worker satisfactewel. This implies that it becomes
increasingly more difficult to improve worker sd#stion at high levels. In addition,
at a high on-time delivery leveA¢YOTLx) a further increase in on-time delivery leads
to more increases in future costs than at a loweiroe delivery level, represented by
the significant interaction of 0.011 (t= 9.66, p&XD. This suggests again that it
becomes increasingly more costly to increase oe-telivery.

Again results for th&Rey-model are puzzling at least. At a low worker $atifon
level a further decrease in worker satisfactiordéeto a higher increase in future
revenues, represented by the significant intemactib 0.783 (t=25.40, p<0.01). In
addition, at a high level of OTD an increase in OlEads to a higher increase in
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future revenues than at a lower OTD, representethbysignificant interaction of
0.006 (t=9.47, p<0.01). These results are completebunter-intuitive and
unexplainable.

In sum, the tenor of these results suggests thatrelationship between non-
financial measures and future financial variab&eson-linear. For the cost model it
becomes increasingly more difficult to improve tien-financial measures when they
are already at a high level. For the revenue midelmore difficult to explain the
results.

5.5 Discussion and summary

The accounting literature is ambiguous whether -fimeencial performance
measurers have relative or incremental informatontent, or both, to financial
measures for predicting future financial performeancherefore, in this chapter |
directly test the claim that is advocated in th@aular management literature, that
non-financial performance are better predictorsfibure financial performance than
lagged financial measure. In addition, | add to ghewing literature that considers
incremental information content of non-financiatfpemance measures.

| find that the non-financial measures do not havere relative information
content than lagged financial measures. Additigndlifind no support that relative
information content of non-financial measures iases compared to lagged financial
measures when more lags are used in the modelsoritmast, the change models
indicate that a change in the financial measure rhagse information content for
predicting change in future financial performaricart the non-financial measures.

The non-financial measures however have increrheinfarmation content
beyond the lagged financial measures for both éutwst and future revenues. More
specific, | find that the non-financial measuresrikeo satisfaction and on-time
delivery have incremental information content baytime one period lagged costs and
revenues for both costs and revenues. Higher wa&iesfaction leads to more future
costs, but also to more future revenues. The oa-tlelivery measure has a positive
impact on both costs and revenues. The incremerftaimation content of the two
lagged non-financial measures beyond the laggexhéial measures is roughly one-
seventh beyond costs and one-fifth beyond reventiks. lag search procedure
indicates that the individual non-financial measubave different lags for cost and
revenues. Finally, | find that the incremental mfation content of the non-financial
measures is nonlinear. For the cost model it besomere costly to improve non-
financial measures at higher levels. Results f& tBvenue model are counter-
intuitive. These results suggest that at higheelkewf the non-financial measures a
further increase in the non-financial measuresahaigher benefit than at lower levels
of the non-financial measures.

The study suffers from a number of limitations.sEithe results are found in one
particular organization and therefore any geneahbllity of the results should be
interpreted with caution. Second, for the lag dedrassume for reasons of simplicity
that the lag is the same for each cross-sectias.igmot necessarily true of course.
Another limitation of the lag search is that it@s®s that non-financial measures are
indicators for financial measures. However, impngvinon-financial measures
probably will probably cost money first. Therefosgatistical methods that take the
bi-directional causal nature of the relationshifpiaccount should be considered to
explore the relationships between financial and-fitencial measures (Luft and
Shields, 2001).
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Third, | only examine the information content ofnafinancial measures. To assess
whether non-financial measures are useful for eatittg purposes it is also important
to consider the sensitivity and noise of the meagBanker and Datar, 1989).

The study suggests a number of interesting avefurdsiture research. First, the
results found should be corroborated in differegitisgs and with different non-
financial measures. Second, further research coaftsider what factors explain
differences in relative and incremental informatmontent. Third, | find that higher
worker satisfaction measure leads to higher futmets whereas higher on-time
delivery measure leads to less future costs. Therefn interesting research question
would be which characteristics of non-financial swas leads to either higher or
lower future financial performance. In additiorfind different lags between different
non-financial measures and financial measuresh&uresearch could consider what
factors might explain these different lags. Fouitls interesting to explore what the
difference between relative and incremental infdroma contents means for
contracting. The theoretical literature suggests tklative information content, i.e.,
the congruence of different measures, is an inputhie weight placed on the different
measureS (Datar et al., 2001), whereas the incremental rinégion content of
measures gives insights in which measures haventuatdor using in contracts.
However, little empirical evidence exists aboutstéssues.

13 Assuming risk-issues are constant.
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Chapter 6
Perfor mance effects of including non-financial measuresin the
contracts of managers

6.1 Introduction

This chapter addresses the second research questignrdo managers perform
better when non-financial measures are added to terformance evaluation
system? As discussed before (see section 1.1)dbeuating literature is full of
suggestions of management accounting innovatioosveier, there are hardly any
studies that systematically evaluate such innowmatidhe study in this chapter is an
empirical account of such an innovation in one camyp The data used in this study
is defined in section 4.2. In addition, the backm information about the company
given in chapter 3 is used to explain the results.

Earlier research that considers the relationskigvéen non-financial performance
measures use and performance are often crossrsdaind show inconclusive results
(Abernethy and Lillis, 1995; Ittner and Larcker959 1997; Chenhall, 1997; Perera et
al. 1997; Van der Stede, 2001). This study diffeosn other studies in a number of
ways. First, in contrast with most studies, thigdgt has a longitudinal research
design. This is often stated as a useful improveémenconsider the long-run
performance effects of an innovation (Perera et1897). This study differs in a
number of aspects from the only other study tha&sus longitudinal design. One
limitation of the study of Banker et al. (2000b}hst next to the added non-financial
measures the company also increased the maximumsbwinthe managefsThis
effect might contaminate the impact of the chamgthe PMS. Therefore the current
study is a purer test of the value of adding noaticial measures into the contract of
managers. Second, in this study different non-tElnmeasures are added to the
contract. In this study the organization added aketsatisfaction measure to the
contract, whereas Banker et al. (2000b) consideritfipact of adding a customer
satisfaction measure to the contract.

The chapter is structured as follows. Sectiondis2usses the framework used that
guides the research question. Section 6.3 explaeésesearch design used to answer

! The existing bonus before the change in the PMS was hkéimdustry average (Banker et al.,
2000b, p. 69).
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the question. Section 6.4 outlines the researchhaodst Section 6.5 gives the

specification for the empirical analysis, and d&sms some statistical considerations.
Section 6.6 gives the empirical results. Finallgct®n 6.7 summarizes the results,
and gives limitations, and directions for furthesearch.

6.2 Framework

6.2.1 Introduction

Results from formal agency models, more specifaenf principal-agent models,
can guide the research question addressed in t@pter. A second theoretical
justification why the change in the PMS might bedfecial for the organization is the
notion of complementarity (Milgrom and Roberts, 329 This assumes that a
particular strategy can only be successful wherrolystems of the company are
congruent with this strategy. For example, Wruck densen (1994) suggest that a
successful implementation of a TQM-system requivanges in the decision rights,
performance measurement system, and reward sysdgrom and Roberts (1995)
argued that complementarities means that the ®frdA increase when the level of
B is higher. In the current research context, theitjve effects of using a quality
strategy in the company (see chapter 3) increasm e PMS is congruent with this
strategy.

Section 6.2 is structured as follows. First, agaheory is introduced. Second, the
role of principal-agent models in explaining marmaget accounting procedures is
described. Section 6.2.4 explains the value of raylaheasure to a contract. Next,
limitations of the principal-agent models are entatexd. Finally, expectations for the
impact of the change in the PMS are derived.

6.2.2 Agency theory

Agency models explain how features of informatiacgounting, and compensation
systems influence incentive problems, and how thesentive problems influence the
design of information, accounting, and compensagimiems (Lambert, 2001). It thus
assumes that there are conflicts of intéresbtivational problems, and explains how
mechanisms can mitigate these problems.

The agency model compares information, accounting, incentive systems when
they are used optimally with respect to the amooinincentive problems. This
suggests that no performance improvements can beedyady adopting certain
accounting systems However, this state of equilibrium is often naalistic in
organizations as they are in a process of consgfaaating their systems, reacting on
exogenous shocks in the internal and external enwient of the organization
(Milgrom and Roberts, 1992; Ittner and Larcker, 200OBaiman (1990, p. 567)
suggests that one strategy to increase the cotitnibwf agency models to
management accounting is “to concentrate less oivinig optimal compensation
contracts, and concentrate more on more easilynadd@spects of the firm”. In this

2 Causes of conflicts of interest are, among others,teff@rsion of the agent, different time-horizons
between the principal and the agent, and risk-aversitreaigent (Lambert, 2001).

% This also implies that under this conditiSnempirical researchers should not even attempt to explain
organizational performance because any statistical significoefficient on the managerial accounting
choice will only occur because of measurement erragspeicification of functional form, inadequate
set of exogenous controls, etc. (Ittner and Larcker, 2001, §3.398)
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dissertation, with the change in the PMS examines arganization strives for
optimality. Consequently, this is tested in the &roal analysis (Banker et al., 1996a;
Banker et al., 2000b).

Although the agency models have attractiveufest for studying management
accounting procedures, the model cannot explain, vitwy example, rewards and
punishments are assymmetrically distributed, andgyatems often lead to the same
rewards for many employees (Baker et al., 1988).

6.2.3 The principal-agent problem and management accounting procedur es

A principal-agent relationship exists when thenpipal delegates some of his
responsibilities to others, the agénurther, the goals of the principal(s) are net th
same as the goals of the agent(s), and the princgraot, or it is too expensive,
completely observe (monitor) the behavior and astiof the agent. Hence, there is
information asymmetry between the principal andnagabout the effort chosen by
the agent and the possible states of natsimece the principal is assumed to be risk
neutral he could bear all the risk and give thenagefixed wage. However, in that
case a work averse agent has no incentive to vior&ontrast, production would be
optimal if the principal sold the firm to the agdot a fixed fee. In that case the agent
would bear all the risk. However, the risk-averggerd is asking for an extra
compensation for this risk bearing.

Thus, the principal-agent model can be charaaeéris a trade-off between the
optimal risk bearing by the agent for incentive gmges, and the risk premium the
agent is asking. The principal-agent problem existeen there is information
asymmetry between the principal and agent, andgkeet is risk and work averse.

Principal-agent theory is one of the few cohes@nomic theories that addresses
managerial accounting procedures and poses maahgatcounting questions
(Baiman, 1990). The model is studied to explain tble of managerial accounting
procedures, such as budgeting, monitoring, cogication, and transfer-pricing.
Based on the principal-agent model one would expecfind these managerial
accounting procedures only in situations in whiddividuals (or organizations)
would benefit from their use (Baiman, 1990). Ini#éidd, one could use the principal-
agent model to explain the usefulness of two comgetystems in an organization. If
the second system better mitigates the agency emabithan the first, the second
system is to be preferred.

In this study, the principal-agency model is usedthe context of a changing
performance measurement system. In the old systemagerial performance is
measured, evaluated and rewarded mainly on finepeidormance measures, while
in the new system managerial performance is eweduand rewarded based on
relatively more non-financial performance measur&@bserving outcome variables,
which are indicators of the agents’ actions, agsegeeference for the two systems.

* The description of the principal-agent problem is basedaimah (1990).
® Principal-agent models explore the incentive function ofopmance measures use. The incentive
function is a composition of both the evaluation and reward fun¢Baiman, 1990).
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6.2.4 Value of non-financial performance measuresin the multi-task principal-
agent framework

This section describes the value of using addiioneasures in the contract in the
multi-task principal-agent framework. The contexscdribed is the value of non-
financial measures that are added to the finanogsures in the contract.

The primary distinction of a multi-task principadient model is the premise that
the agent performs more than one task or that #sk is multi-dimensional
(Holmstrom and Milgrom, 199%) This raises the issue of incomplete measures in
agency models, i.e., incongruence. Next to thetfans of allocating risk between the
principal and agent, and inducing effort, in a mtask principal-agent model the
contract directs the choice of the agent to allvdas attention among the different
tasks, or dimensions of the task. This means tmatingrease in the agents'
compensation tied to one task will reallocate tisrdion to this task, and lessen the
attention to other tasks.

The two most important characteristics of a penmce measure are its
congruence with the principal's expected gross fbayend its noise, that is
uncontrollability, of the measure. Non-congruentaswees lead to sub-optimal effort
allocation, whereas noise of the measure leadstt@ptimal effort intensity (Feltham
and Xie, 1994). The value of additional performamueasures over an existing
measure differs in both cases. First, if the exgstimeasure is non-congruent,
additional measures increase the action set ofatfent and therefore makes the
behavior of the agent more congruent with the [palts expected gross pay-off.
Second, additional measures can reduce risk imposdtie agent due to noise, i.e.,
uncontrollability, in the existing performance maas(Feltham and Xie, 1994).

The effects of evaluating managers (agents) onlyaaneasure which does not
appropriately incorporate the economic consequewntesl relevant activities are
often described in the multi-tagkincipal-agent literature (Hemmer, 1996). This can
lead to a short-run orientation or have negatiwe-siffects on other departments
(externalities) An often used example is hard selling. Sales pecgafeimprove their
sales measure by two strategies. First, the satesiggressively sells products to his
customers. This strategy can in the long-run leadrsatisfied customers. The sales
measure probably rises in the short-run, but magrigeate in the long-run when
customers feel unsatisfied with the product. A selcetrategy is to provide extra
service to the customers, which will make them msagsfied, and leads to more
sales in the future. The principal can induce teeomad strategy, which is more
congruent with his goals, by contracting the agenta sales and a customer
satisfaction measure.

The case of risk reduction can formally be expmdsm the following way. If
measure X is a function of effort (a) and noisg, (that is x=a#y, and y is only a
function of noise, that is ysy, then the value of adding measure y to the conisac
only O in the case where the correlatiph jetween x and y is 0 (Feltham and Xie,
1994). In practice the case of risk reduction ignsavith relative performance
evaluation. The performance of agent two says domgti.e.,p(X,y)#0, about the
performance of agent one, even he it cannot infleehe measure itself. In the case
of the salesman, if customer satisfaction is aicatdr of sales, that is, financial and

® Another distinction is that in a multi-task principal-agemodel the design of the job becomes a
relevant issue. When a function consists of more than onendiome these dimensions can be
aggregated into one person or in different persons. An dgampeparating the production and quality
control of production workers into two persons, or inceagiog it into one.
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non-financial measures are correlated, adding mam€ial measures to financial
measures has value.

In sum, adding non-financial measures to finanoi@asures in the contracts of
managers can lead to a better allocation of eféord, to reduce the overall risk of the
manager.

6.2.5 Limitations of the principal-agent model

In this section, | discuss a number of limitatiarighe principal-agent model, and
the way my empirical study addresses these liroitati The principal-agent model
has been the subject of severe criticism regartiiegassumptions underlying the
model, the outcomes of the model, and the simplioitthe model (Baiman, 1990).
This makes it difficult to perform a direct testtbé model.

A criticism regarding the outcomes of the modehtet to Holmstrom's result,
called the informativeness principle, that inforioatabout the effort of an agent
needs to be in the contract if it gives incrememtdle over the other signals in the
contract (Holmstrom, 1979). This leads to the ootedhat many (infinite) measures
should be used in the contract. Together with thsum@ption that contracts are
costles§ the result of the principal-agent model gives pbcated and complete
contracts. In practice, simple (linear) and incoetgl contracts are often found
(Baiman, 1990). Reasons for this observation aghéri costs, both in time and
money, of maintaining the information system, andgritive limitations of
manager§ which leads to dilution of attention to each indual measure when
contracts are extended with additional measuresr example, in a Perrin Towers
survey under 60 companies that adopted the BalaBcerkcard, the large number of
measures was one of the problems managers indi¢iteer and Larcker, 1998b).
Therefore, Holmstrom's result is probably only tricg the region where the
incremental value of an extra signal about theretibthe agent is less than the extra
costs of gathering data for the signal. Therefamdded value of additional
performance measures that are indicators of maiah@défort, in practice is expected
to be an inverted U-curve

In the current study, the evaluation and rewardignanagers is based on a
limited number of performance measures that arertapt for the organization (see
table 3.1). This suggests that the added valuddihg measures in the contract of the
managers of this organization may still be in thereasing part of the inverted U-
curve.

6.2.6 Effect of changein PM Son financial and non-financial measures

Defining performance is difficult in every studerera et al. (1997) remark that:

“Performance is a complex variable with a multipjicof factors contributing to the level of
global performance at any point in time” (Pereralet1997, p. 569).

"In a principal-agent model extra measures cannot have #iveegalue because the principal can
always assign zero incentive to the measures (FelthanXand 994).

8 Miller (1956) found that individuals can store only 7 plusronus 2 information elements in their

working memory. Empirical evidence shows that for nomaggment jobs three till five measures is
the optimum. Afterwards, benefits decline (McAdams and HawRk4).

® Baiman (1990) suggests incorporating a contract design csn wie agency model, but admits that
the form of such a measure is not well understood.
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Therefore, for assessing the effectiveness of #geai relatively more non-financial
performance measures to evaluate managers, bathcfal and a number of for the
organization important non-financial performanceaswes are used. Becker and
Gerhart (1996, p.791) argued that effectivenesssarea should be “natural and
meaningful measures” that have inherent meaninghé context of the research
problem. The effectiveness measures used in thdysire the measures from the
contracts of the area managers, and are therefodé&cators of managerial
performance. All dimensions of performance parttyrelate with the manager’'s
action, i.e., effort level. Although the study tmg chapter is not a formal test of the
principal-agent model, insights from the model gaide the research question.

In a multi-task principal-agent model the weighaged on a measure of a task
directs the amount of effort of the agent to thek t-eldham and Xie, 1994). Hence,
adding additional measures to the contract, in tl@ise non-financial measures,
increases the effort allocated to the tasks ofatided measures. Additionally, based
on self-selection the new contract will attract mgers that are better in executing the
tasks that are emphasized relatively more (Barkal.,e2000a). Therefore, the added
non-financial measure worker satisfaction is expedb increase when added to the
contracts. There is little empirical evidence oé timpact of adding measures in
compensation plans in longitudinal studies. Bankeral. (2000b) find a positive
impact of the added non-financial measure cust@agsfaction after its inclusion in
the bonus plan. Symons and Jacobs (1995) find d¢patrational performance
improved after the inclusion of a TQM-based rewaystem for production workers
was installed. However, Pearce et al. (1985) fiadnmpact of adding 4 organizational
performance measures in a compensation jlan.

In contrast, principal-agent theory states thatté#sks for the measures that were in
the contract already get relatively less emphaaig] are therefore expected to
decrease. This would lead to the expectation timaton-time delivery measure that
was already in the contract is expected to decréémeever, when increased worker
satisfaction has a positive impact on the on-tirelvdry measure this might lead to
an increase in on-time delivery. Therefore, nodliom is formulated for the impact of
the change in the PMS on the on-time delivery measu

Again, principal-agent theory states that the dafgk measures that were in the
contract already get relatively less emphasis, aredtherefore expected to decrease.
However when the non-financial measures are leatidgators for the financial
measures the financial measures might also incrafsethe change in the PMS. In
addition, the multi-task principal-agent model ases that the weight of the existing
measure becomes less when a new measure is addedcmntract’ However, some
empirical evidence shows that when relatively muwa-financial measures are used,
this does not mean that less emphasis is placdthamcial measures (Govindarajan
and Gupta, 1985; Carr et al., 1997; Van der Stedé,e2001).

The impact of the change in the PMS might haviediht effects for either cost or
revenues. Next to the effect that less emphagisven to measures that were in the
contract already, improving non-financial measureght lead to either more or less
future cost (see section 5.2.2). Therefore, thenghan the PMS has a differential

9'1n this study like in Banker et al. (2000b) study, befiwe change in the PMS there was no bonus
awarded to the managers and therefore there are two sinmultacieanges in the PMS.

' Theoretically, this is true under most conditions. Howewieen the (normalized) co-incongruence
and correlation between the two measures are highly megdttiis possible that the weight on the
existing measure increases after a measure is addedsbdha added measure filters noise and offsets
distortions of the existing measures. (Banker and Thejaara2000).
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effect on the cost measure and it is not clear lwhaffect, i.e., the “less weight”
versus “leading indicator” is dominant. The emglievidence from Banker et al.
(2000b) shows that the inclusion of non-financiatasures in the contracts of
managers did not lead to a decrease or incredbe Tpst measure in their context.

For the revenue measures, improved lagged nondiaemeasures are expected to
have a positive impact on revenues (see the erapmsults in chapter 4). In contrast,
principal-agent theory would predict that existimgasures in the contract get less
weight when the contract is extended with extrasuess. Since the number of items
in the contract of the managers increased only ftloree to five, and therefore the
attention for each measures is not diluted too muckuggest that the “leading
indicator” argument is dominant over the “less wigargument. Thus, | expect that
revenues do increase after the inclusion of thefimamcial measures in the contract
of the managers. The empirical evidence in Bankeale(2000b) shows that the
revenues do indeed increase after the inclusigheohon-financial measure customer
satisfaction in the contract.

Table 6.2 summarizes the expectations derived fhenframework used in this
study.

Table 6.2 Summary of expectations of adding non-financial measures twttigacts of managers

Impact of changein PM S Expectation’
Non-financial measur¢

Change in PMS- Worker satisfaction +

Change in PMS- On-time delivery ?

Financial measures

Change in PMS- Costs ?

Change in PMS- Revenues +

Notes:

'Where a + means that the change in the PMS is expiected/e a positive impact on the measure, a ?
means that the change is expected to have a differefféat on the measure.
20nly the worker satisfaction measure was added to theaoontr

6.3 Resear ch design
6.3.1 Introduction

This section explains the research design forgtudy. First, the research method
of experimentation, more specific the quasi-expental design, is described. Next, a
short description of the interrupted time-seriesigie is given. Afterwards, potential
problems, i.e., threats to internal validity, wittis method are enumerated.

6.3.2 Quasi-experimental design

Experiments can be characterized by their straectand function (Cook and
Shadish, 1994). The structure of an experimentsisbaof a) a sudden intervention, b)
knowledge of when the intervention occurred, c) aiemore post-intervention
outcome measures, and d) some form of counterflatiad is a base-line, to compare
the after intervention outcome measure with.

The function of an experiment is to test causgldtiyesesCausal relationshipare
dependence relationships between two or more Jasgaim which the researcher
clearly specifies that one or more variables “cawsecreate an outcome represented
by at least one other variable (Hair et al., 19@8)ok and Campbell (1979) give three
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conditions that have to be met before confidence inausal relationship can be
derived. First, there must be a temporal ordenmgere the cause comes before the
effect in time. Second, the cause and effect haveotvary*? Third, there are no
plausible alternative explanations for the obsemféect™

Social experiments, or the more familiar namedfiekperiments, differ from
laboratory experiments in that the subjects ars igglated from their environment,
and intervention procedures are less standardizeobk and Shadish, 1994).
Although this is considered an advantage of thehotktbecause results found are
considered to be more generalizable (Cook, 19793, also a weakness. Especially
the third condition of causality is hard to meegcéuse an unlimited number of
factors, next to the treatment can be the reasothéoeffect observed. This leads to a
number of potential alternative explanations fer ¢ffect found.

Social experiments can be classified as eithedlaiauized experiments or quasi-
experiments. Quasi-experiments differ from randadizxperiments in the selection
criteria of the assignment of the treatment ovee #ubjects. In randomized
experiments the subjects that get the treatmentaa@omly chosen. In contrast, in
quasi-experiments the treatment is assigned toestshjpased on self-selection or
administrative procedures (Cook and Shadish, 19%#4)s non-randomness is a
serious threat for the causal inference of a mlghip. For example, the treatment
can be based on self-selection, that is more ge@lifubjects get the treatment,
whereas, less qualified end up in the control gratmwever, researchers hardly ever
get an opportunity to execute, or observe, a ramidrsocial experiment. Therefore
most experiments are non-random.

6.3.3 Interrupted time-series design

From the large family of quasi-experimental desidghe interrupted time-series
design is considered to be one of the strongestg@monio and Cook, 1994). The
relative strength of the interrupted time-seriesigle compared with, for example, a
simple before-after design is that in the interegptime-series design a trend that
already exists in the time-series can be contrdtyed

Figure 6.1: Before-after design Figure 6.2 Interrupted time-series design

For example, in figure 6.1 a simple before-aftesttwould indicate that the
intervention had a positive impact. However, fig6t8 indicates that the time-series
increased already before the intervention, andetbex the intervention had no
positive effect.

The interrupted time-series design is especiatlyng when a sudden intervention
took place, and a rapid effect is expected or #laydbefore the intervention has an

12 Called statistical conclusion validity (Cook and CampHi79).
13 Called internal validity (Cook and Campbell, 1979).
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effect is known (Marcantonio and Cook, 1994). Tlesib interrupted time-series
design can be represented schematically in theviollg way:

Oan..... 04030,01X010,030;........ Oy

Where:

O.,through O, are observations before the treatment,
O: through Q@ are observations after the treatment, and
X is the treatment.

In this design the post-treatment observationanepared with the pre-treatment
observations, i.e., the counterfactual, to estiniaeimpact of the intervention. This
basic design can be extended with additional featutor example with a control
group, additional outcome variables, more than enswitching interventions, and
more explanatory variables in the analysis thatanpghe outcome measures. In the
study in this chapter, the post change outcome umessre compared with the trend
in the time-series of the outcome measures befieretiange.

6.3.4 Threatsto internal validity

The interrupted time-series design is subject toumber of threats to internal
validity (Cook and Campbell, 1979). Internal vatyddeals with ruling out alternative
explanations for the causal inference, and is thetrdiscussed type of validity in a
quasi-experimental design. Cook et al., (1990) giVist of threats to internal validity
specific for the interrupted time-series desigrtsese threats are 1) maturation, 2) the
cyclical nature of time-series, 3) main effect atbry, 4) instrumentation, and 5)
selection effects. Cambell argued that only pldesibreats need to be ruled out, but
admits that plausibility is a slippery concept @gok and Shadish, 1994).

First, in the case of maturation another trendependent of the treatment, started
already before the intervention. This threat iségample due to learning experience,
or just ageing. | control for maturation by assugnthat the trend in the time-series
before the change in the PMS persists after thegsha

Second, a seasonal effect may hide the effectheotreatment. Identifying the
source of seasonality, for example, monthly or tgrhy, can control for this effect. In
this study, | use dummies for each month to corfitnothe cyclical nature of the time-
series.

Third, a main effect of history exists when altdime causes started at the same
time of the treatment. Possible solutions for #ffect are the use of a control group,
and a record of all plausible effect-causation é&veifhe problem of history is
mitigated when the interval between two observatigrsmaller, since the probability
that two or more causes started at the same mamdatreasing. In this study, main
effects of history are qualitatively examined, Inyerviews with different managers
from the organization, or from theory.

A fourth threat is changes in recordkeeping pcasti called instrumentation during
the measurement period. This problem reveals iisef changed definition of the
time-series over time, or a more than normal emphas following the measure.
Since an intervention is often a process of requmpag existing procedures, the
instrumentation problem is often a problem. Insteatation is addressed in this study
in a number of ways such as interviews with marggearestigating several internal
documents, and examining time-series visually tmden breaks.
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The last threat is selection and mortality. A st effect is an effect that exists
because the analyzed units have different attribabel therefore may react differently
on the intervention. A related effect is mortality. that case, subjects with bad
attributes for the specific treatment drop out.dfde solutions for these threats are
the measurements of units that have complete teriess or a background analysis of
all units to identify attributes of the subjects.this study, no control is used for the
selection effect. In the principal-agent paradigothbthe effort effect and selection
effect are determinants for performance effectsnk®a et al., 2000a). Hence, a
control for the selection effect would absorb a péathe effect we are interested in.

The threats to internal validity specific for theerrupted time-series design and
the way this study addresses these threats are atimewhin table 6.3.

Table 6.3: Threats to internal validity

Threats to internal validity This study

Maturation Is assumed to be controlled for through the usa of
linear increasing base-line in the specification

Cyclical nature of time-series Use indicator variables for each month
Main effect of history Qualitative examination by interviews
Instrumentation Interviews, visual examination trhe-series, and

internal documents

Selection effect No controls since selection effect is part of ttieory

Notes:
! These threats are specific for the interrupted timessefesign (Cook et al., 1990).

6.4 Resear ch methods
6.4.1 Introduction

This section reviews different methods to analyre-series and assess evaluation
questions. First, two different research methodsirtalyze the panel data set, i.e.,
time-series analysis and time-series regressiencampared. Afterwards alternative
specifications to estimate the impact of the changbe PMS are examined. Finally,
evaluation studies in accounting research, and teeearch methods are reviewed.

6.4.2 Time-seriesregression versustime-series analysis

Autoregressive integrated moving average (ARIMAddeling and regression
approaches are two different approaches to angityeeserie$’. The most important
difference is that regression models are built frpnior theory and/or research,
whereas ARIMA models are build from the time-serisslf (Orwin, 1997).

A problem with the regression method is that themften no theory to explain the
time-series completely. A statistical problem isatthtime-series often contain
autocorrelated observations. When autocorrelationpiesent an observation is

4 In addition, there are more approaches available to zmditye-series. It is also possible to use a
combination of the regression and ARIMA approach.
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explained by one or more of its former observatioddthough neglecting
autocorrelation in regression models does not tiefficients, they are not efficient
(Greene, 2000). In the more general case of pes#wtocorrelation the standard
deviation is deflated, which leads to more sigaificcoefficients (Mohr, 199%53.

The ARIMA, or Box-Jenkins, model mitigates the devb of autoregression. It
differs from the better known regression modelthat a time-series is explained in
terms of autoregressive and moving avetageocesses that characterize the series
itself. In addition to “whitening” the time-serf€s i.e., removing any recurring
systematic components from the data, a transfetifumés used to assess the impact
of an intervention into the series (Orwin, 1997he$e transferfunctions can take
different forms depending on the expected impathefchange.

A disadvantages of ARIMA-modeling is that the remo of the trend by
differencing, and the estimation of the autoreguwesand moving average processes
are a-theoretical, i.e., it is driven by the datad acan remove the effects of
unmeasured variables which can interact with theriention (Pearce et al., 1988).
Further, because ARIMA modeling is an empirical moet it needs relatively long
time-series. McCleary (1980) gives as a rule ofrthia minimum of 50 observations.

The predominant factor why time-series regressimstead of time-series
analysis, is used in this dissertation is that @#yobservation for each time-series is
available. Small time-series lead to relativelyrhggandard errors of the parameters.
Therefore, the time-series regression approactefeiped.

6.4.3 Impact assessment

Cook and Campbell (1979) discuss three elements dnaes the proper
specification to estimate a possible impact, Lgthe shape of the impact, 2) the type
of the impact, and 3) the permanence of the impact.

First, the appropriate specification to estimate impact of an intervention
depends on the expected impact of the intervenfimnintervention can lead to a 1)
change in the mean of the time-series (a strucshidt), 2) a change in the slope of
the time-series (a gradual shift), and 3) a chamdlee variability round the mean or a
change in the seasonal pattern, or 4) a combinafidn2 and 3 (Cook and Campbell,
1979).

Second, the impact can be instantaneously or eéldystimating the impact of an
intervention is easier when the exact date of titervention is known and the
expected effect comes rapidly or has a known d@égrcantonio and Cook, 1994).
Unfortunately, in management accounting researeretts little theory that guides the
expectation of such a possible lag.

15 Cook and Campbell (1979) give an indication of the impheiutocorrelation on significant testing.
tiest = treal® (1+6) / 1-0).

Thus, for example in the case of an autocorrelationficadt (0) of 0.5. The g is inflated by 225%.

In that case t-statistics of 4.5 are not significant.

6 Moving average processes are positive or negative randuck 8fat influence the time-series.

" For a complete overview of the method is referred to & and Hay (1980).

18 Although the a-theoretical solution of the problems isaadard critic, for example in Harvey and
Durbin (1986), controlling for a trend in the data tbaisted already before the event, transforming
observations for autoregression, and controlling for acsed pattern in time-series regression has the
same characteristic.
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The third element is the permanency of the eff@dok and Campell (1979)
argued that most effects decay over time evereifpttogram or new system is still in
place. The opposite possibility of an impact thabws over time is less often
observed.

The different possible shapes of an expected itrgdhase different specifications.
The simplest specification to assess the impaatageange in the mean of the time-
series:

ye=a+ [i*Di+é&. (6.11)

Where:
D is O before the intervention and 1 after the 'mietionlg, and
Vi is the outcome variable.

In equation (6.11) the outcome variable after thplementation is compared with the
outcome variable before the implementation.

Equation (6.12) is a more sophisticated speciticahat controls for a trend in the
time-series that already existed before the intgiga:

ye=ai+ f1* T+ B2* Di + & (6.12)

Where:
Tiis a trend in the data measured by 0 in periodi@,pkriod 1, and 2 in period 2,
etc., and other variables are as befre.

The rationale behind equation (6.12) is that wheread existed already before the
intervention, this cannot be explained by the irgation itsel?* This is a control for
the maturation treat to internal validit§, estimates the impact of the intervention.
This specification assumes a direct abrupt effetteintervention. Equation (6.12) is
graphically represented in figure 6.3.

Figure 6.3: Graphical representation of an abrupt shift in the timese

An alternative specification that allows the effacbe abrupt or gradual is:

ye=ai+ [i* T+ f2* Di+ Ba* Di*Te + & (6.13)

19 This specification is a t-test on the average measr&eind after the change.

20 This assumes a linear trend, however other specificaienalso possible.

21 This specification is a problem in the case of dependmidbles measures estimated in percentages,
for example in percentage of rejections. In the caseachirg 100% it is more difficult to improve the
measure.
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In equation (6.13)p3 gives a change in the slope of the time-seriegredss; still
gives a shift in the intercept of the time-serié&guation (6.13) is graphically
represented in figure 6.4.

Figure 6.4: Graphical representation of a gradual and abrupt chartbe time-series

/

A change in the variability of the time-series htige expected when organizations
are better able to control the process, and therefte variance of the time-series
decrease®

The methods described above to estimate the effectertain treatment can all be
extended to capture other factors beside the iat¢ion that can influence the time-
series.

6.4.4 Impact assessment in accounting resear ch

Few studies in management accounting literatutimate the impact of a change
in the PMS through an interrupted time-series desig Banker et al. (1996b) the
impact of an incentive plan based on sales, foessalonsultants in a retail
organization is explored. This is the only studyraveéhe treatment is randomly
assigned to the cross-sections. Therefore the edantual of the cross-sections
where the treatment is implemented are the crodssse where it is not
implemented. They estimate the impact of the chamdiee incentive system through
considering models with either a shift in the tresfdthe time-series, a shift in the
intercept, and both, that is specification (6.53)sed.

Banker et al. (1996a) use the following specif@matto estimate the impact of the
change under study (specification given withouttarvariables):

Outt = ai + S1* preTi+ [2* postT + & . (6.14)
Where:
Out; = the outcome measure of cross-section i at period

PreT; = a variable that is O after the change and rastimber equal to the period
before the change,

PostT = the variable is 0 before the change and hasuh#er equal to the period
after the change.

The PreT; variable controls for a trend in the time-serieat is independent of the
treatment. Coefficienp, of the PostT; variableis the indicator for the effect of the
change. Becausg was not, ang3 was significantly different from zero this led

22 \Wruck and Jensen (1994) also argued that TQM organizatiena different way of setting targets.
Next to setting a target for the level of a variabidese companies often stress a limited variance of a
measure to increase its predictability.
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them to the conclusion that the change had a pesitpact. An F-test thaf; is
statistically different from3, would be the proper test if the change in the Rid& an
impact. This specification does only ascertain Wwaethere is a change in the slope of
the time-series and not whether there is a changeeiintercept of the time-series.

Banker et al. (2000b) use ARIMA modeling to analttze impact of the change in
the PMS. Banker et al. (2000b, p. 77) state that:

“a significant change in thslopeor level predictable from the model describing the time-
series indicates that the intervention event ha@féett on the dependent variable” (italics
added).

However in the econometric models they only userardy, being 1 after the change
and 0 before the change, and therefore they onigider a change in the level of the
time-series. The reason that the specificationank®r et al. (2000b) is not used in
this study is because of the relative short tinmeesei.e., 36 periods.

Finally, Emsley (2000) tests the impact of the nde under study by a t-test
between the average performance after and beferehttinge. Statistical controls used
are a test that there was no trend already befoee change, and a test of
autocorrelation. Further, only a qualitative indiica of disturbing factors is given.

In sum, the accounting research literature useside wariety of methods to
estimate the impact of in intervention. This candxplained by the lack of theory
available that should guide such a specification.

6.5 Specification

Cook and Campell (1979) argued that the impactmbgram can lead to a change
in the intercept (a structural shift), slope (adya shift), variance of the time-series,
or a combination of these. Ideally, theory shoulitlg the choice of the appropriate
specification. Unfortunately, management accountivepry gives no guidance for a
possible performance effect of the change in th&SP$ince there is no theory what
kind of effect to expect it could be argued thas thould be an empirical question,
i.e., use a specification that allows either a geaim the slope, and a change in the
intercept. However, such a specification, compa&ratith equation (6.13), is subject
to multicollineairity problems between the paramétat estimates the change in the
slope of the time-series (D*T), and the baseling &gainst with the change is
compared. The Variance Inflation Factors (VIF) bége parameters are above 40,
where a rule of thump indicates that VIF's abovea?@ problematic (Hair et al.
(1998). Therefore, | used the structure of equattoh?) to estimate the impact of the
change in PMS. In this specification, the coeffitief the variableD; estimates the
change in the intercept of the time-series, thatsgructural impact. This specification
assumes that the impact of the change in the PM stnmediately and is permanent
over the time period of the study.

The variableT; is used to control for a trend in the time-sethest existed already
before the change in the PMS. This so-called maturaffect controls, for example,
for the larger emphasis on quality after the bussnenit Letters separated the two
functions in 1995T; assumes that possible maturation effects arerliaed persist
over time, therefore it might overcompensate. Tidkes the test of the impact of the
change in the PMS very conservative. Especially, r&dios, like the quality and
frequency measure, it is more difficult to imprabem when they are already on a
higher level.
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Again, | estimate the fixed effects model, thatnisall models dummies for each
area are used to control for difference in sizadégship style, etc (see also section
4.3.3).

Thus, for the impact of the change in the PMS-aen; the following equation is
estimated:

11
Fregi=ai + f1* Tt + G2* Dt +Z/}3k* MONTH + 4* Rsat +
k=1

(6.15)

Ls* |1AZt + gi.

Where:

Freg: = the absence-frequency index, measured by the muphkb&kness
reports per 100 working days,

T = a trend, being -1, -2, -3, etc. before the chaageé 1, 2, 3, etc. after the
change,

D¢ = the moment of the change in the PMS. Wh&ris an indicator that is 0
before the change and 1 after the change,

MONTH, = an indicator being 1 for month k and O otherwise,

Rsak = the ratio of the number of workers on Saturdaynftbe total number of
workers,

IAZ; = an indicator variable that is 1 when more tharm@0of 10.000 people
went to a family doctor in one of four geographiegions, and 0
otherwise.

and other variables and indices are as before.

In the model withFreq; as dependent variable there is a control for swed
pattern, because the larger part of the work oftnemsployees is outdoor, hence
weather conditions influence the measure. This ¢srtrol for the threat of internal
validity of the cyclical nature of the time-seri&sirther, in the meta-study referred to
before, McShane (1984) found that age and experiemaderated the strength of the
relationship between worker satisfaction and absdreguency. Therefore a control
is used for workers on SaturdalRs@t), because these are employees with other
characteristics. Most often they are students aadterefore younger and have less
experience. Additionally, interviews with human oesce managers confirmed the
idea that the Saturday workers are less often sick.

The impact on the on-time delivery measure isvestied by:

11
OTD: =aoi + Bu*Te + ffoz* Di+ ) Bk * MONTH: + it (6.16)
k=1

Where:

OTD; = the ratio of the number of products supplied atright place within a pre-
specified time period divided by the total numbéproducts,

and other variables and indices are as before.

Again dummies for months to control for a seasqadtern are used. The impact of
the change in the PMS @pst; is estimated by:
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11

Cost =aci + fu* Tt + 2* Dt + Zﬁcsk* MONTH + Z4* Vol + &it . (6.17)
k=1

Where:

Vol = number of products,

and other variables and indices are as before.

In the Cost-model, the dependent variable is deflated Gl to control for
inflation. The number of products handled of thgamization differs considerable in
each time period, e.g., Christmas and New Yearnisinaportant period for the
organization, therefore, dummies are used for eamhth. The most important driver
of costs is the volume of the production, measurgd/ariableVol;. Whereas this
production volume is for a large part exogenouth®oarea manager, and is used in
the target setting progress, it is also used amtaal variable.

The impact of the change in the PMS on revenuestimated by:

11
Revi =ahi + B1* Te+ B2* Di+ ). Bac* MONTH: + &it . (6.18)

k=1

Where all variables are as before.
In the Rey-model again the dependent variable is deflated€BY to control for
inflation. Using dummies for each month controlsdcseasonal pattern.

6.5.1 Statistical consider ation

The Jarque-Bera statistic reveals no large prablevith non-normality. The
maximum number of cross-sections for one model hiaat multivariate non-normal
residuals was 10 out of 27. Because of these segntt together with the large sample
size | choose not to transform the data.

Due to the time-series nature of the data autetairon can be expected. Although
autocorrelation does not bias coefficients it deBathe standard deviations.
Surprisingly, based on the Durbin Watson statis@gocorrelation was not a
problem. A plausible explanation for this is thae tsource of autocorrelation is
seasonal, and the use of dummies for each montnkebthis.

One advantage of pooled time-series data is tigyatm control for individual
heterogeneity of firms, countries etc. (Baltagi93p Therefore, the fixed effects
model with dummies for each area is used to coritmobmitted variables that are
constant over time.

Again, | use the seemingly unrelated regressiocotdrol for correlated residuals
between the areas and cross-sectional heteroskeyasee section 5.3.3).

| re-estimated all models without observationg ttead residuals that are more than
3 standard deviation from the mean (Hair et al.8099he maximum number of
outliers for a model was 8. These outliers do nfiiénce the results reported.

The R-adjusted are high in most models. These are mairiien by the fixed
effects for each area that control for omitted aleés, such as size of the area, and
indicator variables for the months to control feasonality.
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6.6 Empirical results
6.6.1 Introduction

Since | use the same variables for this analysisnachapter 5, | refer for the
descriptives and correlation matrix for all varedblto table 4.2 and 4.3. The next
section reports the results of the change in th& Pl the yearly data. Section 6.6.3
gives the impact of the change in the PMS on tha-fm@ncial performance
measures. Section 6.6.4 gives the results on tmndial measures. Finally, the
managerial significance of the results is repomesection 6.6.5.

6.6.2 Impact of changein PM Swith yearly data

Before | estimate the impact on the change inRMS in the interrupted time-
series design with monthly data | perform a simipdéore-after design. | execute a
multivariate analysis of variance (MANOVA) with the performance dimensions
from the contracts of the managers as dependeiables and a dummy that is 1 after
the change and O before the change. In this asalysse the number of products
handled in a year as a covariate, since this igexous for the area manager. The
rational to execute this analysis is threefoldstrit shows the differences between a
simple before-after design, and an interrupted 4s@@es design. Second, | have no
proxy for the customer satisfaction measure, batwse this performance dimension
in the yearly analysis. Third, in the detailed gsi the impact of the change in the
PMS is considered individual in each performanceasnee from the contract.
However, the question whether managers perforneatter the change in the PMS
is an intrinsically multivariate question (Hair,94%8. MANOVA is the proper research
method to analyze these multivariate questions.

The descriptives for the yearly data are repoiethble 6.3. The results for this
MANOVA analysis are reported in table 6.4.

Table 6.3: Descriptives for yearly data

Variables (n=87) Mean Standard Median ~ Minimum  Maximum
deviation

Cost 664.84 161.65 657.96 338.33 1125.81

Revenues 364.65 173.76 320.19 171.70 876.89

On-time delivery 90.79 3.96 92.10 81.40 97.00

Worker satisfactiol 333.9¢ 16.9i 336.0( 294.0( 369.0(

Customer satisfaction 334.27 10.12 336.00 300.00 356.00

Notes:
! The cost and revenues measures are deflated by Céntiml for inflation.
23 years of yearly observations of 27 areas are availblbig*27=81).
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Table 6.4: Impact of change in PMS on yearly data

Coefficient™
Multivariate significant test:
-Pillais 0.826 **
-Hotellings 4.757 **
-Wilks 0.174 **
Dependent variables
Cost -48.316 **
(-5.19)
Revenues -15.055
(-0.77)
Or-time deliven 7.24% **
(15.70)
Worker satisfaction -10.224**
(-3.02)
Customer satisfaction 9.500*
(4.67)
Multivariate homogeneit p-value
test (Box-M) =0.722

Notes:

This table reports an MANOVA-analysis of the impactha# change in the PMS on the 5 performance
dimensions from the managers' contracts. The number ofgirbdondled in each cross-section, is used
as a co-variate. The data of 1995 (n=27) is compared witho@@ and 1997 data (n=54).

! t-values between brackets.

2Where ** * means significant at the 0.01, and 0.05 leviels-tailed test).

The multivariate significant tests indicate tHa thange in the PMS had an impact
on the complete set of performance dimensions (d0The cost measure decreased
after the change in the PMS with -48.316 (t=-5.#80.01). The change had no
impact on the revenue measure. The change in tH& iR a positive impact on on-
time delivery, and the added measure customerfaztitn. The on-time delivery
measure increases with 7.243 after the change #©1%<0.01). The customer
satisfaction increased with 9.500 after the chatr 67, p<0.01). Finally, the added
measure worker satisfaction measure decreased-WitR24 (t=-3.02, p<0.01) after
the change.

A critical assumption of the MANOVA analysis isetthomogeneity assumption
(Hair et al., 1998), i.e., whether the variancthesssame before and after the change in
the PMS. The Box-M test does not indicate probleitis this assumption (p=0.722).

In sum, the analyses show that the change in W& Rad a positive impact on
cost, customer satisfaction, and on-time deliva@itye impact on the added measure
worker satisfaction, however, was negative. A latidn of this analysis is that there
is no control for the trend in the time-seriesg(section 6.4.3) and consequently the
results might differ compared to the detailed asialyfrom the next sections.
Therefore, for the overall conclusions | focus ba tesults from the interrupted time-
series analysis in the next sections.
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6.6.3 Impact of changein PM S on non-financial performance

Table 6.5 gives the results of the impact of thange in the PMS on the non-
financial measures.

Table 6.5: Impact of change in the PMS on non-financial measures

Variables Expected Freq Expected OTDy
sign (n=97%) sign (n=972)
Impact Coefficien®” Coefficien
Dy + 0.074 ? 0.044 **
(1.57) (7.04)
Controls:
T ? -0.006 ** ? 0.001 **
(-2.80) (4.84)
Rsajt + -7.675 **
(-10.06)
IAZ; + 0.388 **
(19.22)
R°-ad]. 0.813 0.373
DW-statistic 1.63 1.86
Notes:

! The month dummies and intercepts for each area are combitebe nuisance variables, therefore
they are not reported.

23 years of monthly observations of 27 areas are available.

3Where ** * means significant at the 0.01, and 0.05 levies-tailed test).

* t-statistics between parentheses. All results are frenséemingly unrelated regression.

®> Where the DW-statistic means the Durbin-Watson statistic

(%, of equation (6.15) measures the impact of the ghan the PMS on worker
satisfaction®. The significant coefficient off;, Ry, of -0.006 (t=-2.80, p<0.01),
indicates that there was a negative trenflreq; before the change in the PMS. There
was no impact of adding the worker satisfaction sneato the contract, i.d%, was
not significant (t=1.57). This is in contrast witke result form the yearly analysis (see
section 6.6.2), where a positive impact was fourttere are a number of possible
explanations for this surprising result. Filsteqg: was decreasing already before the
change and since it is a ratio-measure it becomeseasingly more difficult to
improve when the measure goes d&tifihis is especially the case since the baseline,
i.e., Ty, is assumed to be linear. Second, worker satisfatiad a negative impact on
future costs (see section 5.4.4). Therefore, tieeeetrade-off between improving on
worker satisfaction and costs, and the managerbtrhigve valued improvements in
costs more.

Parameter}, of Rzai is negative and significant, -7.675 (t=-10.06, ©49.
indicating that workers on Saterday are more satisfFinally, the control for
influenza epidemicdAZ;) is significant,¥s is0.307 (t=16.69, p<0.01), indicating that
during epidemics workers are more often sick fehart period.

23 Remember thatreq, is negatively related with worker satisfaction.
%4 TheFreq, measure decreased with 0.006*36=0.216 for the period undsr, sthereas the average
of the measure was 1.36.
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%2 of equation (6.16) measures the impact of the ghan the PMS on on-time
delivery.The on-time delivery measu€@TD; has a positive trend before the change in
the PMS system, represented bfaof 0.001 (t=4.84, p<0.01). The change in the
PMS had a positive impact on the on-time delivergasure, represented by a
significantf3,, of 0.044 (t=7.04, p<0.01).

In sum, the data suggest a mixed impact of thagdan the PMS on non-financial
performance. There was no impact on the added wadtesfaction measure, the on-
time delivery measure however increased after tlaage in the PMS.

6.6.4 Impact of changein PM S on financial performance

Table 6.6 reports the results of the impact ofcitenge in the PMS on the financial
measures.

Table 6.6: Impact of the change in PMS on financial performance

Variables Costs Rew
(n=972) (n=972)
Expected Coefficient Expected Coefficient”
sign sign
Impact
variables:
D¢ ? -2.892 ** + 0.426 **
(-9.31) (5.23)
Controls:
T: ? 0.037 ** ? 0.027 **
(2.46) (6.92)
Vol + 0.001 **
(22.87)
R?-adj. 0.980 0.984
DW-statistic’ 1.75 2.14
Notes:

! The month dummies and intercepts for each area are combitebe nuisance variables, therefore
they are not reported.

2 3 years of monthly observations of 27 areas.

$Where *** means significant at the 0.01, and 0.05 leviets-tailed test).

* t-statistics between parentheses. All results are frenséemingly unrelated regression model.
®Where the DW-statistic means the Durbin-Watson si@tist

3. of equation (6.17) measures the impact of the ghan the PMS on costs.
There was a positive trend in the cost measurerbefoe change in the PMS,
expressed by a significaf}; (t=2.46, p<0.01). The change in the PMS had a pesiti
impact on costs, that B, is negative (-2.892) and significant (t=-9.31, 0.
Because the production volume is almost given lfier area managers (see section
3.6), | controlled for the number of productgpl;, in each time period. This
parameter was positive, 0.001 (t=22.87, p<0.01¢xpected.

(3, of equation (6.18) measures the impact of the gham the PMS on revenues.
The trend inRey before the change in the PMS was significant, 027 (t=6.92,
p<0.01). The change seems to have a positive impaaevenues expressed by a
significant parametds, of 0.426 (t=5.23, p<0.01).
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In sum, the data suggest that the change in th® R&4 a positive impact on both
costs and revenues.

6.6.5 Managerial significance

Since the number of observations is large, every wmall effects become
significant (Rosenthal and DiMatteo, 2001). Therefthe managerial significance of
the results is expressed by computing the improwemiethe change in the PMS as a
percentage of the dependent variable, i.e., th#ficeat that estimated the impact of
the change divided by the average of the dependeiable. Results for this analysis
are reported in table 6.7.

Table 6.7: Managerial significance of the change in the PMS

Variable Impact parameter D Managerial significance (%)

Freg: 0 0
OTDx 0.044 4.9
Cost -2.892 -5.2
Rew 0.426 1.4
Notes:

! The managerial significance of the change in PMS is meassred% of the average dependent
variable, i.e., this is the parameter that estimtitesmpact divided by the average dependent variable
multiplied by 100%.

The change in the PMS led to a 4.9% increaseanotirtime delivery measure.
Considering the fact that this measure was higkadly, i.e., the average is 90%, and
the benchmark against which the change in the PM®iinpared, i.eT;, is lineaf®,
this can be considered a high value. The cost meatecreased with -5.2% of the
average dependent variable after the change iRM®. The impact of the change in
the PMS on the revenues was an increase of orflg df4he average revenues.

The managerial impact of the change in the PM#& fthis study is comparable
with Banker et al. (2000b). In their study theydfimprovements of 1.1% and 9.8%
of the average dependent variables for the two fim@amcial measures that are
indicators for customer satisfaction. The impacttiom costs and revenues is -1.68%
and 1.78%.

6.7 Summary and conclusion

This chapter assesses the impact of a changeeimpdlformance measurement
system on managerial performance. Before the chamgemain emphasis in the
contracts of middle managers was on financial nreassuafter the change the
financial measures were added with a substantiaphasis on non-financial
performance measures.

The change in the PMS had a positive effect orfittencial measures costs, and
revenues, i.e., cost decreased and revenues iadrddewever, of the non-financial
measures there was only a positive impact on oa-tiielivery. The change in the
PMS had no impact on the proxy used for the wosedisfaction, i.e.Freq;. This is
surprising since worker satisfaction was the meathat was added to the contract of
the manager. There are a number of explanationthiforesult. First, the results from

% This means that the baseline improved with 0.001*36*100%=3.63%dr The impact of 4.9% of
the change in the PMS is additional to this improvement.
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the incremental information content analysis (seetisn 5.4.4) show that worker
satisfaction had a negative impact on future cokterefore, the managers have to
make a tradeoff between improving costs and waskésfaction. Second, the worker
satisfaction measure improved already before tlam@h in the PMS and therefore it
was difficult for the managers to improve it funth&hird, it is possible that worker
satisfaction only had a positive impact via theeotimeasures. To assess such indirect
effects, path analysis should be used. Finally ftbbguency index may not have been
a good proxy for worker satisfaction. The impactttid change in the PMS on the
measures was a 5% improvement for the cost, artthendelivery measure, and a
2% improvement for the revenues.

There are a number of limitations to this reseaFfilst, although a number of
variables and statistical techniques are usedntrador threats to internal validity, a
limitation is not having a natural control groupdstimate the performance impact.
This is a problem of all field studies where theamtpe under study was not under
control of the researcher. Second, the proxy usedtHe variable, for which no
monthly time-series were available (i.e., absemegtfency for worker satisfaction),
was identified from the literature. Although theratation between both variables in
the sample was higher than the effect-size thaaskeidies indicate, the quality of the
proxy can be discussed. Third, the company chatiged®MS to align the contracts
of the managers with the increased quality origmain the organization. Therefore
the problem of endogeneity exists, that is both ahmice variables for the
organization (Ittner and Larcker, 2001).

Despite these limitations, this paper shows thabhymasights can be gained to
observe effects of changes in management accoumiagtices. A number of
directions for further research could be consideFabt, results of this study should
be corroborated in different settings. Ittner ararcker (1997) give as a further
research stream the evaluation of BSC-type of pmdoce measurement systems.
However, since it is almost impossible to evaluateanges in the PMS with
comparable time-series data it is difficult to eoll a large sample. Generalization of
result from different studies is therefore probabhly possible through theoretical
generalization (Yin, 1989). Further, research cauddsider such efforts. Second, the
PMS system in this company was used for both datisiaking and decision control
purposes (Zimmerman, 1997). However, both purpdsese different demands.
Research that considers these different demandssaseertains the problems with
these dual purposes of one PMS might be helpful.

Although the results from the studies are speéifichis case, the emphasis on the
guality strategy through the whole organizatiorgrapionalized by the EFQM-model,
is an important moderator for the relationship leEw non-financial performance
measures use and performance (Ittner and Larc85,1997).
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Chapter 7
Summary and conclusion

7.1 Introduction

This chapter summarizes the content of the detsent The next section gives a
brief overview of each chapter. Section 7.3 stétesconclusions from the empirical
studies and its implications. Section 7.4 enumsertte contributions of the research.
Section 7.5 addresses the limitations of the reke&@ection 7.6 gives the directions
for further research that can be derived from digsertation.

7.2 Summary
This dissertation addresses two general reseaiestigns. First,

“Do non-financial performance measures have rekatwr incremental information
content, or both, beyond financial performance meas in predicting future
financial performance?”

Second,

"Do managers perform better when non-financial nees are added to their
performance evaluation system?"

The first question is motivated trough an existiambiguity in the literature.
Although it is often stated that non-financial me&as are better indicators for future
financial performance, the empirical literature ajw analyzes the incremental
predictability of the non-financial measures beytmalfinancial measures.

The second research question is motivated byeatihn of further research given
by Foster and Young (1997). They argued that aflabhnovations are proposed in
management accounting literature, but that a sysiemevaluation of these
innovations is mostly absent. This is in contraghvether scientific disciplines in
which innovations are not implemented without artlugh evaluation. The second
research question evaluates such an evaluation.
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The empirical analysis took place in a large Dutmffistic company that had a
substantial change in the PMS. Before the changeagwas were evaluated on
financial measures, whereas after the change dasiia¢ part of the evaluation was
based on added non-financial measure. The dafaoane27 geographically dispersed
areas of the company. Three years of monthly datsed.

Chapter 2 gives a broad review of the availalibrdiure about the two research
guestions. In this chapter | review studies thatass relationships between financial
and non-financial performance measures, and stutlias explore the use and
usefulness of non-financial performance measuFgem this review | conclude first
that most research that explores relationships dmtwfinancial and non-financial
performance measures find empirical support fohsetationships. However, these
results are found in studies that are hardly coatgarwith each other, since each
study uses a different definition for the lag, uskf$erent specification, e.g., lag
versus level models, and the results are foundffierent samples.

Second, | argue that the inconclusive results frperformance effects of
emphasizing non-financial measures relatively moight be explained by a number
of limitations of the cross-sectional methodolog¥hese limitations are the
measurement of performance at one period and t-&m performance measures
used. By adopting a longitudinal research methmgiolthese limitations might be
mitigated.

Chapter 3 gives background information aboutdbmpany that might facilitate
the understanding of the empirical analysis. Hid¢scribe the organization. Then, |
describe the different elements of the PMS in tbmmany, and explain the exact
change in the PMS that took place in 1996. Finalhe controllability of the
performance measures from the manager's contrassessed.

Chapter 4 defines the performance data used iertig@rical analysis. In addition,
some properties of pooled time-series data, ie,data set used in the empirical
analysis, are discussed. The biggest advantageabdghtime-series data is that it has
more mechanisms to mitigate problems of heterogeni€inally, the descriptives of
the data are reported.

Chapter 5 reports the empirical study that adésesise first research question. In
this study, | test both the relative informationntant of non-financial measures
compared with the financial measures, and the mergal information content of
non-financial measures beyond financial measurhs. r€lative information content
guestion is the first test of the claim advocatethe popular management accounting
literature that non-financial measures are betteticators for further financial
performance measures than financial measures.iidnemental information content
analysis adds to the growing literature that assesshether the non-financial
measures explain future financial performance béybe lagged financial measure. |
suggest that the relative information content ssialys an important question to
assess the relative weight of the different measimethe performance evaluation
system. In contrast, results from the incremenmtirmation content question might
be an input to answer the question, which measneesl to get a weight in the
contract.

Chapter 6 reports the empirical study that adésesise second research question.
In this chapter a quasi-experimental study is etegtthat assesses the impact of the
change in the PMS. Before the change managers evataated mainly on financial
measures. After the change non-financial measuees included in the PMS.
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7.3 Conclusions and implications
7.3.1 Information content of per formance measures

In the first empirical study reported in chaptet 6nd that non-financial measures
are not better predictors than lagged financial susss for future financial
performance. In contrast, for the change modelsldgged financial measures are
better predictors. In addition, the expectatiort tha non-financial measure explains
more when the number of lags increase is not stggday the results. Together, this
implies that the claim that non-financial measuage better indicators for future
financial performance than lagged financial measigeot true in this setting.

These results are summarized in table 7.1.

Table 7.1: Summary of results for the relative information contamlysis

Information content of non-financial (¢ versus financial Expectations Results
(ICf) measures for predicting future financial measures

Future costs ICh > ICcost n.s.
Future revenues ICh > ICcost n.s.
Notes:

'n.s means that there was no significant difference imfbemation content between the financial and
non-financial measures.

The non-financial measures worker satisfaction andime delivery measures
have incremental information content beyond thgéalgfinancial measures for future
financial performance. More specific, a higher warkatisfaction measure leads to
more future costs, but also to higher future reesniA partial explanation for the
result for future costs is that improving worketisfaction costs more due to, for
example, training, than it brings in the long-rm explanation for the result for
future revenues is that more satisfied workers ipebetter service to customers and
therefore lead to more future revenues. Higherime-delivery leads to lower future
costs. This might be explained by the fact that wpeoducts are delivered at the
wrong place, rework to get the product to the righace is costly. The on-time
delivery measure also has a positive impact orrdutavenues. This again suggests
that better service provided to the customer thnaudigher on-time delivery leads to
more future revenues.

These results are summarized in table 7.2.

Table 7.2. Summary of result for incremental information contentysisa

Non-financial measure> financial measure ExpectationResult

Worker satisfaction future costs ? +
On-time delivery — future costs ? +
Worker satisfaction~ future revenues + +
On-time delivery — future revenues + +
Notes:

! A + means that the non-financial measure is expectitigve a positive impact on future financial
performance after controlling for the lagged financialfgmnance. A ? means that the non-financial
measure is expecting to have a differential impact onrduinancial performance after controlling for
the lagged financial performance.

2 A + means that the non-financial measure has a positipadton future financial performance after
controlling for lagged financial performance. A - means tloe-financial measure has a negative
impact on financial performance after controlling fouhat financial performance.
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The non-financial measures give a substantial amoftiincremental information
content beyond the lagged financial measures. Atreinental information content of
the non-financial measures is roughly one-seveathbdth worker satisfaction and
on-time delivery compared with the information camitof the lagged costs. For the
revenues, the incremental information content isghty one-fifth for each non-
financial measure of the lagged revenues.

| also find that the incremental information caritef non-financial measures is
non-linear. For future costs, this means that whenevel of non-financial measures
is already high, an increase in non-financial messileads to a lower change in the
future financial measures than when the level ef nlon-financial measure is low.
This means that it becomes increasingly more diffici.e., in terms of cost, to
improve the non-financial measures when they agh hlready. An implication from
this result is that there is an optimal level af tion-financial measure and that above
this level cost increase. Although, the incrememiébrmation content for future
revenues is also non-linear, it is opposite toetkigected direction.

The results from the first empirical studies iradecthat the non-financial measures
are not better indicators than financial measusesuture financial performance, but
that the non-financial give substantial addition#brmation beyond the financial
measure. Theoretically, this implies that the nioa+icial measure should not get a
higher weight in the contract than financial measytbut that they should get a non-
zero weight.

In my opinion the results indicate that the almmsthanical statement that is often
made that non-financial measures are better irmligatfor future financial
performance than lagged financial measures shoellcebonsidered or at least used
more cautiously.

7.3.2 Evaluation of the changein the PMS

The expectations for the second empirical stueypartly derived form the multi-
task principal-agent model. However, this modelsude maximizing performance
model, in which | use elements of the political dniness model (see section 1.4).
In addition, the principal-agent models assume ¢bhatracts are costless. Finally, the
notion of the BSC assumes that non-financial messare indicators of financial
measures. This implies that adding non-financiahsoees in the contract of managers
does not only have a direct effect on performaneasuares but might also have an
indirect effect via non-financial measures on timaricial measures. Together these
elements lead to the result that it is difficuld@rive uni-directional expectations.

The empirical results in chapter 6 show that tharfcial measures, i.e., costs and
revenues, improve after the inclusion of non-finaheneasures in the managers’
contract. In addition, the non-financial measunetime delivery improved after the
change. However, worker satisfaction, one of theasuees that was added to the
contract, did not improve after the inclusion i tbontracts. There are a number of
potential explanations for this surprising reskltst, the empirical analysis in chapter
5 shows that the worker satisfaction measure hadgative impact on future costs.
Thus, managers have to make a trade-off betweeroinmg costs or worker

! Again, this result only holds when measures have the $&rl of noise and sensitivity.

2 This is an illustration of Luft and Shields (forthcomingjjique on usind practice defined variablés
Without describing the underlying theoretical properties, masmntial measures are attributed a
number of characteristics that are used to motivatdiantages.
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satisfaction. Second, worker satisfaction improaér@ady before the change in the
PMS and therefore it is more difficult to improvefurther after the change. Third,
although | assess the association of the proxy faedorker satisfaction with yearly

data, it is possible that the measure is not agurppoxy. Finally, it may be possible
that there was no direct effect of the change enRIMS on worker satisfaction but
that there was a beneficial indirect effect via kavrsatisfaction on on-time delivery
and the financial measures.

These results are summarized in table 7.3.

Table 7.3: Summary of results of adding non-financial measuresg@ontracts of managers

I mpact of changein PM S Expectation’  Result®
Non-financial measurés

Change in PMS- Worker satisfaction + n.s.
Change in PM On-time deliven ? +

Financial measures

Change in PMS- Costs ? +
Change in PMS- Revenues + +
Notes:

! Where a + means that the change is expected to have agiaijtiact on the measure, a ? means that
the change is expected to have a differential effect on dzesume.

2 Where a + means that the change has a positive impact oredsens, and n.s. means that the change
had not a significant effect on the measure.

®Only the worker satisfaction measure was added to theagont

The change in the PMS had a substantial impathe@performance measures. The
on-time delivery measure rose with 4.9%, the cosasuare declined with 5.2% and
the revenues rose with 1.4% of the average depémddable’

The tenet of these results seems to indicate ttetchange in the PMS had a
favorable impact on most measures.

7.4 Contributions of the dissertation

This section enumerates the contributions of #search to the literature. First, the
first empirical study addresses the difference betw relative and incremental
information content in a management control contdkhough earlier research often
assumed that non-financial measures are betteratmis of future performance, i.e.,
have more relative information, the empirical asalyalways assessed non-financial
measures' incremental contribution beyond laggeahitial measures.

Second, | add to the growing literature that assesncremental information
content of non-financial measures. Contributionthte stream of literature are that, |
use different non-financial measures, and assesdimearities in these relationships.
In addition, the empirical study finds that the @@ween non-financial measures and
financial measures is different for the two noraficial measures and the two
financial measures. This result contrast earlieseaech that finds the same lag
between each non-financial measure and each fianoeasure. Further, in the
methodology used for the lag search procedureaknle constraint that the impact of
the non-financial measure on the financial measutiee same for each period.

% This percentage is computed by the parameter of the charthe PMS, divided by the average
dependent variable multiplied by 100%.
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Third, this study is one of the few studies thegess long-term impact of including
non-financial performance measures in the PMS. Tmethod might overcome at
least two limitations of earlier research. Firshanstudies that are conducted before
used short-term performance measures, e.g., retuassets, to evaluate the use of
non-financial performance measures. A second lpteblem is that these studies
all use a cross-sectional methodology to assegsettiermance consequences. Such a
methodology might understate the positive effects.

Finally, the two empirical studies are executed idifferent context. In the study
of Banker et al. (2000b), customer satisfaction s most strategic issue in their
research setting. In my setting, the company steeagjuality orientation. In addition,
in the study of Banker et al. (2000b) the compeasaglement considered is the
bonus of managers. In contrast, in my researcingetie performance measures is
the input for salary increase, bonus allocatiow, fature promotions.

The contributions given above are all important foanagement accounting
research. However there are also some contribuf@ngractice. Especially, the first
study shows a number of methods to assess whethefimancial measures are
helpful in a particular situation. Therefore altgbuhe generalizability of the results
might be limited (see section 7.5), the methodsl eseild be adopted more widely.

7.5 Limitations of the study

As with all empirical studies, the results of gtadies should be interpreted in the
context of its limitations. In the first empiricatudy, the usefulness of incorporating
the non-financial measures in the contract of tlem ananagers is assessed through
the relative and incremental information contenthe measures. However weight of
a measure in the contract also depends on the moidesensitivity of the measure
(Banker and Datar, 1989). In addition, the resafesbased on the information content
of the measures and therefore do not incorpordter giotential advantages of non-
financial measures, for example, that non-finanomasures are better understood
than financial measures by lower level workers.

The method to compute a lag between non-finarexi@ financial performance
measures assumes that the causality is from imgromm-financial measures to
improved financial measures. However, to improve-financial measures the area
managers probably need to invest first, for exampleedesigning processes to
improve on-time delivery. Therefore, bi-directiomaéthods should be used to assess
this impact (Luft and Shield, forthcoming). Howevhis raises the difficulty that it is
necessary to estimate two lags.

Finally, the results are found in a sample of company. Therefore, interpretation
of the results should be done with caution. Fomgxa, in this context a higher on-
time delivery leads to less future costs. Howewemther contexts this relationship
could equally well be positive depending on theuwinstances.

The evaluation study also has a number of additidmitations. The most
important limitation is the absence of a contralugr of areas in which the change in
the PMS did not take place. Due too this abseniternative methods are used to
compare the impact of the change in the PMS agaibsihchmark. These alternatives
give room for additional alternative explanatioosthe results found. The problem of
the lack of a natural control group is a generabfgm in management accounting
evaluation research. Researchers do not often gehamge to implement a
management accounting innovation in a number ofademnts or business units
whereas the others are used as a control grougetithnis type of research should be
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accomplished without a limited control group or fpamance impacts of new
management accounting systems should only be amesidn cross-sectional studies.

The results found are specific for this companyerefore any generalizatiblity of
the results to other companies, situations or sasnphould be made cautiously.
However, the organization implemented the new PM&lign the PMS with the
increased emphasis on a quality orientation. Thadity orientation is a moderator for
non-financial performance measure use and perfaengittner and Larcker, 1995,
1997).

The fact that the change in the PMS was motivdigdthe increase quality
orientation suggest that the study is subject & ehdogeneity problem (Ittner and
Larcker, 2001). This means that both the changdenPMS and increased quality
orientation are both choice variables. Althoughdbality orientation is not explicitly
used as a variable in the analysis, endogeneithtnggll have an impact on the
results.

A limitation of the data is the absence of monthhservations for the two added
performance dimensions. For one of the performadoeension, i.e., worker
satisfaction, | used a proxy. Although the quaditythis proxy is estimated, its validity
can be questioned.

Finally, Cook and Campell (1979) suggest a nundb@otential effects that can be
expected in an interrupted time-series design.eSthere is no theory that can guide
the expected effects on performance after the ehamghe PMS, for econometric
reasons | ascertain these effects by modeling ardiructural shift in the time-series
in the specifications. However, this specificatisrlearly arguable.

7.6 Further research

The two empirical studies suggest a number ofesteng research questions. First,
the study in chapter 5 finds different lags betwt#en 2 non-financial measures and
the financial measures. It is unclear what facexplain these differences. Further
research could consider what factors drive thefferdnces in lags. Some variables
that could be considered are the competitivenesiseoindustry, the type of products
sold, etc. In addition, I find that the worker sédction measure has a negative impact
on future costs, whereas the on-time delivery nrealsas a positive impact on future
cost after controlling for the current costs. Fartliesearch could consider which
types of measures have a negative or positive immacwhich characteristics of
measures drive this negative or positive impact.

The relative information content analysis can beduas an input to compare the
relative weight of different measures in the PM3ieTincremental information
content can be used as an input to the questiochwheasures should get a weight in
the PMS. Further research could consider whether thisndison is really used in
practice for the choice to select performance nreasn contracts.

Second, the empirical accounting literature uses dhange models often as a
robustness check for level models. However bothatsotist a different relationship,
and therefore test different theories (see LambE¥98). Further research should
consider these differences and use this distinatidheory building.

Also from the second empirical study some direditor further research come to
mind. The PMS in the company that is studied hati decision making and decision
control aspects. However, the literature revieweady indicated that these two

* Again, this conjecture only holds when measures are noiseldssgents are risk-averse.
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purposes of PMS systems can have a contrary imp&erefore future research
should acknowledge this difference and take it adnsideration in empirical work.

To my knowledge there are two longitudinal studiest assess the performance
impact of including non-financial performance measunto the contract of managers
in the literature, i.e., Banker et al. (2000b) dinid study. Both studies use different
samples and are accomplished in a different contdrdrefore, the generalizability is
limited in both studies and efforts to theoretigadjeneralize the results might be
helpful. In general, this stream of research is ¢i@racterized by strong theoretical
underpinnings, this manifests itself, for exampg,the high number of differential
expectations. Efforts to strengthen this body afotly, if possible, would be most

helpful.
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Appendix: Graphs of data

Figure A.1 Standardized frequency-index of each area

101

=

M

2.
9501957 5001 907 19701 9707

?M
.
.
.
.
E

3
95019307 " 'Sa 01 9807 19701 | 90T
9

510119507 | 9001 | 9007 | 3701 5707

99019907 9001 5907 9707 1 9707

— e n

5i01 3507 | 3001 5007 5701 | 577
roa 7]

Wy

2
p
o
1

2
p
o
L

?M
.
.
.

95019507 19001 907 13701 9707

[Faeass]

Notes:

These are the standardized observations@d; of the 27 areas. The y-axis is the number of standard

95019907 | '9a01 " 98107 19701 | 9707

—amaad]

950119307 " 'Sa01 " 9807 19701 | 9707

deviations from the area mean. The x-axis is the time period

A A BV T




102 Appendix A Graphs of data
Figure A.2 Standardized on-time delivery of each area
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Figure A.3 Standardized costs of each area
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Figure A.4 Standardized revenues of each area.
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Summary in Dutch

Dit proefschrift bestudeert aspecten van het nathet gebruik van niet-financiéle
prestatiemaatstaven in het prestatiemeting- enuatiabysteem van managers. Van
niet-financiéle maatstaven wordt onder andere beshe&t ze meer naar lange termijn
aspecten van beslissingen die managers nemen kigkemeer aanknopingspunten
voor oplossingen van potentiéle afwijkingen tenidpz van de planning geven.
Alhoewel dergelijke beweringen vaak voorkomen iwebwetenschappelijke- als
vakliteratuur is er nog steeds relatief weinig ardek gedaan naar kenmerken en
effecten van niet-financiéle maatstaven.

De onderzoeksvragen die gesteld worden in dit fpcheift en de motivatie
daarvan worden uiteengezet in hoofdstuk 1. De vwmigeonderzoeksvragen staan
centraal. Ten eerste,

"Hebben niet-financiéle  prestatiemaatstaven  relatie of  additionele
informatiewaarde, of beide, boven financiéle maatsh voor het voorspellen van
toekomstige financiéle prestaties?"

Ten tweede,

"Presteren managers beter wanneer niet-financiélesgatiemaatstaven aan hun
prestatiemeting- en evaluatiesysteem worden toegea)

De eerste onderzoeksvraag wordt gemotiveerd deorbestaande ambiguiteit in
de literatuur. In de literatuur wordt vaak beweelat niet-financiéle maatstaven
betere voorspellers zijn voor toekomstige finamcigirestaties dan financiéle
maatstaven. Dit suggereert dat niet-financiéle staaen meer informatiewaarde
hebben dan financiéle maatstaven voor het vooepelan toekomstige financiéle
prestaties. Empirische onderzoeken testen echteek vale additionele
informatiewaarde van niet-financiéle prestatientasen boven financiéle
maatstaven. Dat wil zeggen dat niet-financiéle staaéen informatiewaarde hebben
voor het voorspellen van toekomstige financiélestates wanneer gecontroleerd
wordt voor de huidige financiéle maatstaven. Raseit van dergelijke analyses
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kunnen als startpunt dienen voor de gehanteerdenwegan de verschillende
maatstaven in de beoordeling van managers.

De tweede onderzoeksvraag komt tegemoet aan deulaiglgehoorde vraag naar
meer evaluatie van management accounting innovdtiesndere wetenschappelijke
disciplines worden nieuwe programma's, behandetietjsodes, etc., voor gebruik
grondig geévalueerd op de effecten die ze hebberel management accounting
literatuur worden effecten vafmieuwe” management accounting systemen echter
zelden systematisch getest.

In hoofdstuk 2 wordt een uitgebreid literatuur@weit gegeven. Dit overzicht
bespreekt studies die relaties tussen financiéle nai-financiéle maatstaven
onderzoeken, die onderzoeken welke factoren hetrugebvan niet-financiéle
prestatiemaatstaven stimuleren, en die beschri¥vgrestatiemetingsystemen die de
nadruk leggen op niet-financiéle maatstaven suctesin wanneer ze in de juiste
omstandigheden worden gebruikt. Na het overzichtdewo de sterke en zwakke
punten van en tegenstrijdigheden in de verschiddestddies besproken. Tenslotte geef
ik in dit hoofdstuk enkele richtingen voor verdelderzoek aan.

Hoofdstuk 3 geeft achtergrondinformatie over deesndming waar het onderzoek
is uitgevoerd. In de onderneming vond een belakgriverandering in het
prestatiemetingsysteem (PMS) plaats. Voor de veramgen werden managers
voornamelijk op financiéle prestatiemaatstaven b@eeld en beloond, terwijl na de
veranderingen het PMS werd uitgebreid met een hamigt-financiéle
prestatiemaatstaven. Dit hoofdstuk beschrijft ddesneming, de analyse-eenheden
die zijn bekeken, het prestatiemetingsysteem eandaringen in dit systeem en het
doel van de veranderingen.

De gebruikte data voor de empirische studies iofdsiuk 5 en 6 worden
beschreven in hoofdstuk 4. Aangezien de onderzoafgem gaan over veranderingen
in de tijd is een gepoolde tijdreeks dataset veetdmvvan de 27 analyse-eenheden
werden drie jaar maandelijkse maatstaven van zdiwwahciéle als niet-financiéle
maatstaven verzameld. In dit hoofdstuk wordt venleg aandacht besteed aan de
unieke karakteristieken van een gepoolde tijdrelekaset.

In hoofdstuk 5 wordt een antwoord gegeven op dste®nderzoeksvraag. In dit
hoofdstuk  wordt bekeken of de twee niet-financiélenaatstaven
werknemerstevredenheid en on-time delivery voolspdé waarde hebben voor de
toekomstige financiéle prestaties op kosten en ankEarst wordt bekeken welk type
maatstaven, financiéle of niet-financiéle, meer rgpellende waarde heeft voor
toekomstige financiéle maatstaven. Vervolgens wgedtnalyseerd of niet-financiéle
maatstaven voorspellende waarde hebben voor togigeminanciéle maatstaven
wanneer voor huidige financiéle maatstaven is gieclaerd.

De resultaten van deze studie tonen aan dat tdéima@ciéle maatstaven niet meer
informatiewaarde hebben dan de financiéle maatstawve toekomstige financiéle
prestaties te voorspellen. Deze verwachting konk oiet uit wanneer meerdere
vertraagde periodes worden opgenomen in de moddlere resultaten suggereren
dat de vaak gehoorde claim dat niet-financiéle staa¢n betere voorspellers zijn dan
financiéle maatstaven om toekomstige financiélestptes te voorspellen in deze
context niet opgaat.

De niet-financiéle maatstaven hebben wel additomgormatiewaarde naast de
financiéle maatstaven om toekomstige financiélestatees te voorspellen. Meer
specifiek blijkt dat een verhoging van de werknesteuredenheid leidt tot meer
toekomstige kosten maar ook tot meer toekomstigeetten. Een verhoogde on-time
delivery blijkt zowel tot een verlaging van toekdige kosten als een verhoging van
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toekomstige opbrengsten te leiden. Voor deze test \erst een zogenaamde “lag
search” procedure uitgevoerd. Deze procedure ketdjkhoever in de tijd de niet-
financiéle maatstaven voorspellende waarde heblmr toekomstige financiéle
prestatiemaatstaven. Deze procedure geeft aan dat niet-financiéle
prestatiemaatstaven werknemerstevredenheid enmendelivery een verschillende
“lag” hebben voor de kosten en opbrengsten. Vasdée relatie tussen niet-financiéle
prestatiemaatstaven en toekomstige financiéle gtiest niet-lineair. Voor zowel
werknemerstevredenheid als on-time delivery isrheeilijker, c.g. leidt het tot een
grotere stijging in de kosten, om deze maatstagerethogen wanneer ze al op een
hoog niveau zitten. De resultaten voor toekomstigezetten geven opmerkelijke
resultaten weer. Hier leidt een verdere verhogiag zowel werknemerstevredenheid
als on-time delivery die al op een hoog niveauenmittot grotere verhogingen van
toekomstige omzetten.

In hoofdstuk 6 wordt de tweede onderzoeksvraagteerd. In dit hoofdstuk
wordt een quasi-experiment beschreven dat de verawgd in het PMS zoals
beschreven in hoofdstuk 3 evalueert. Deze evalwatit plaats door de tijdreeksen
van de verschillende maatstaven uit het contractéamanagers voor de verandering
te vergelijken met de tijdreeksen van de maatstav@nde verandering. Er zijn
verschillende theorieén die kunnen motiveren waarben toevoeging van niet-
financiéle prestatiemaatstaven in het PMS tot batesterende managers zou leiden.
Ten eerste stelt het multi-task principaal-agergpcimodel dat de waarde van
additionele prestatiemaatstaven kan liggen in emere doelcongruentie van de
manager en de eigenaar alsmede door de informatide/adie het heeft over
oncontroleerbare effecten in de reeds gebruiktasteaen. Verder geeft het idee van
complementariteit aan dat opbrengsten van een lopstaategie groter zijn naarmate
gelieerde systemen complementair zijn met de gfitéangezien de onderneming
waar de empirische analyses plaats vinden een tewafieoriénteerde strategie
nastreeft zal een dergelijke strategie meer opdgvevanneer gelieerde systemen
zoals het PMS complementair zijn.

Deze studie geeft aan dat de financiéle maatstaa@mel kosten als omzetten,
verbeteren nadat de niet-financiéle maatstavem icothtracten van managers worden
opgenomen. Verder verbeterde de niet-financiéletstefaon-time delivery, die reeds
voor de verandering in het PMS zat. De aan het Bij4fem toegevoegde maatstaf
werknemerstevredenheid veranderde niet. Er zimaantal redenen aan te voeren
voor dit opmerkelijke resultaat. Ten eerste bledék hoofdstuk 5 reeds dat een
verhoging van werknemerstevredenheid tot meer toskge kosten leidde. Hieruit
volgt dat managers dus een afweging moeten makee dé kosten willen verlagen
of werknemerstevredenheid willen verhogen. Ten teee steeg de
werknemerstevredenheid reeds voordat het werd voegd aan het PMS, dit maakt
het moeilijk om de maatstaf nog verder te verbetef@nslotte kan het zijn dat de
verandering in het PMS geen direct effect had ogkmamerstevredenheid maar wel
een indirect positief effect via de werknemerstderédheid op de on-time delivery
maatstaf.

Hoofdstuk 7 vat de conclusies van het onderzoekesaen bespreekt de
implicaties. Dit hoofdstuk wordt afgesloten meth#perkingen van het onderzoek en
geeft richtingen aan voor verder onderzoek. Eendeabelangrijkste beperkingen van
het onderzoek is dat het is uitgevoerd binnen éédememing. Theoretische
generalisatie van de resultaten kan plaats vindaar mndernemingen met een
kwaliteit georiénteerde strategie.
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