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Thesis abstract

Abstract in English

The purpose of this thesis is to examine the ext@nthich the usage and style-of-use of
management accounting and control systems (MACS3dmyor management contribute to
the achievement of desirable organisational outsonie this research, organisational
outcome is conceptualised in terms of product iation and financial performance. Based
on contingency theory, this research is organised icompendium of four articles. A
theoretical paper and three empirical researchieguthat rely on two pre-existent surveys
and an original survey exclusively developed fas tflissertation are bases for hypotheses
testing. The aim of each of the four research gi@deahis thesis is the one of contributing to
advance our knowledge on the effects and meanshighwhe use of MACS is capable of
enabling and supporting organisational success. fBsearch papers examine organisational
outcome in terms of ‘innovation outputs’, wheredkeo two articles concentrate on the

organisational outcome in terms of ‘organisatiqrerformance’.

The first paper in this dissertation aims to cdniteé to the recent levers of control (LOC)
(Simons, 1995) literature on the relationships leetwinnovation and MACS by emphasising
the importance of the choice by which individual &8 are selected for interactive use.
Using a pre-existing survey collected from 57 medsized Spanish firms, we find evidence
supporting (1) the choice of individual MACS segstfor interactive use is associated with a
firm’s innovation management mode (IMM), and (2 thvel of product innovation output is
influenced by whether or not IMM and interactive KI& feature similar cognitive models
and whether the sophistication of the informationtents provided by the interactive MACS
responds to the priority needs perceived in the IMMir findings further indicate that
similarity in patterns between IMM and MACS doeg tead to a beneficial impact on the
level of innovation outcomes, suggesting instead ithmay induce the replication of existing

dysfunctional trends caused by innovation momentum.

The second paper examines the influence of MACSthen development of some key
organisational capabilities related to innovationgesses. More specifically, this research

examines the associations between different forfnsootrol (cultural controls, interactive

6



controls, diagnostic controls) and the capabilitieguired in the creativity and conversion
ability stages of the innovation process. We examihnese associations separately for
entrepreneurial and conservative firms. Using symdata collected from 120 medium and
large Spanish companies, we find evidence supmpttiat each form of control within the
control package has diverse influences on therdiftestages of the innovation process and
that the significance and direction of these inilces varies between entrepreneurial and
conservative firms. By associating specific fornisantrol within the control package with
specific components or stages of the innovationcgss, our results highlight the

simultaneous complementarities and supplementabiéween specific forms of control.

The third paper aims to review how the construetfgrmance’ has been assessed in prior
contingency-grounded, survey-based management @atbeguand control systems research,
to analyse the alternative approaches that have &gepted in the literature, and to provide
some insights for enhancing the assessment ofrpmafae in future survey-based empirical
research. First, the paper identifies a total ok8&ey-based, contingency-grounded papers
published in top accounting journals in the peld®&2-2008 where performance was used as
a variable of analysis. Specifically, this studyamemnes the problems of a) conceptualisation
that are reflected on threats to construct validitg b) measurement. The article emphasises
issues that could assist researchers in selectgelkn the various available choices of

performance measurement by considering their réispageaknesses and strengths.

Finally, a fourth paper examines the extent to Whibe use of Strategic Performance
Measurement Systems (SPMS) influences organisafp@mtormance through the shaping of
the strategic agendas and the strategic decisigaysarthat result from strategy
(re)formulation processes. In this research wendefiSPMS as management tools that are
characterised by a combination of high levels afirfaonstitutive dimensions (i.e. the
integration of long-term strategy and operationaalg, the presence of multi-perspective
metrics, the inclusion of cause-effect linkages,d athe presence of a sequence
goals/targets/action plans). We argue that orgaorsathat use SPMS achieve enhanced
performance (in comparison with those firms thaé wiher performance measurement
systems not qualified as SPMS) and that this erdraant is associated not only with a better
implementation of intended strategies as it has l@ssumed in previous empirical research,
but also with the comprehensiveness of the strategendas and strategic decision arrays
obtained in the processes of (re)formulation oémaled strategies. Results from tests of a



structural model using Partial Least Squares (RE§)essions on archival and survey data
collected from Chief Executive Officers of 279 madi and large Spanish companies provide
support in favour of hypotheses suggesting thah@)positive effect of the use of SPMS on
organisational performance is mediated by the cehmmsiveness of the strategic decision
array (i.e. variety and number of decisions) thasuit from strategy (re)formulation

processes; and that (b) the greater the envirorahdphamism, the more positive the effect

of the comprehensiveness of the strategic decai@y on organisational performance.



Resumen en Espaiiol

El objetivo de esta tesis es examinar en qué mddiddilizacion y el estilo de uso de los
sistemas de contabilidad y control de gestion (MAG& la alta direccion contribuyen a la
consecucion de resultados deseados por la orgamz&mn esta investigacion, los resultados
de la organizacidon se conceptualizan en términasrd®vacion de productos y rendimiento
financiero. Esta investigacion esta organizadaresampendio de cuatro articulos sobre la
base de la teoria de la contingencia. Un trabajoicte y tres estudios de investigacion
empirica, que se apoyan en dos encuestas prerg&sie una encuesta original desarrollada
exclusivamente para esta tesis, son las basetapgraiebas de hipétesis. El objetivo de cada
uno de los cuatro trabajos de investigacion deetistes el de contribuir al avance del
conocimiento sobre los efectos y mecanismos meliast cuales el uso de los MACS es
capaz de facilitar y apoyar el éxito de la orgacitza Dos trabajos de investigacion
examinan los resultados de la organizacion en bé&gnde ‘resultados de la innovacién’,
mientras que otros dos articulos se concentranseresultados organizativos en términos de

‘rendimientos financieros’.

El primer articulo en esta tesis pretende contriada literatura sobre las palancas de control
(levers of control, LOC) (Simons, 1995), investidarias relaciones entre la innovaciéon y
MACS, con especial atencién a la importancia deléacion por la cual especificos MACS
se seleccionan para un uso interactivo. Utilizanda encuesta pre-existente recogida entre
57 empresas espafolas de tamafio mediano, encostesdencia que (1) la eleccién de un
MACS especifico para el uso interactivo esta relsmila con el modo de gestién de la
innovacion (IMM) de una empresa, y (2) el nivel omovacion en productos esta
influenciada por si el uso interactivo del MACS qaarte caracteristica y modelos cognitivos
similares y si la sofisticacion de los contenidesirformacion proporcionada por el MACS
interactivo responde a la prioridad de las necdsisigpercibidas por el IMM. Nuestros
resultados indican ademas que la similitud en &sopes entre IMM y MACS no da lugar a
un impacto beneficioso en los resultados de laviacion, lo que sugiere en cambio que esta
similitud en los patrones puede inducir a la rgdién de las actuales tendencias

disfuncionales causadas poriahovation momentum



El segundo articulo analiza la influencia de los G8\ en el desarrollo de algunas
capacidades claves de la organizacion relacionediasos procesos de innovacién. Mas
especificamente, esta investigacion examina lai@s6n entre diferentes formas de control
(controles culturales, controles interactivos, yntooles diagndésticos) y las capacidades
necesarias en la creatividad y conversion en atgsm de innovacion. Examinamos estas
asociaciones por separado para las empresas eragoeasl y conservadoras. Utilizando
datos de encuesta realizada entre 120 empresa®oEspaedianas y grandes, encontramos
evidencia de que cada forma de control dentro degu@te de control tiene influencias
diversas en las diferentes etapas del proceso mw/anion y que la importancia y la
direccion de estas influencias varia entre empresgsendedoras y conservadoras. Mediante
la asociacién de formas especificas de controll ggaguete de control con determinados
componentes o etapas del proceso de innovaciéstragaesultados ponen de manifiesto la

simultdnea complementariedad y suplementariedad ks formas especificas de control.

El tercer articulo pretende revisar como el comstrperformanceha sido utilizado por
estudios previos en el area de la contabilidad éstiGn basados en la teoria de la
contingencia y en encuestas, analizando los distintiterios que se han adoptado en la
literatura, y proponiendo algunas ideas para mejeraalidad de futuras investigaciones
empiricas basadas en encuestas y que utilizanri@bleperformance En primer lugar, el
trabajo identifica un total de 82 articulos basaglo®ncuestas, publicados en las revistas de
contabilidad mas importantes en el periodo compdendntre 1982-2008 cuyo constructo
performancese utiliza como una variable de andlisis. En catogreste estudio examina a) los
problemas de conceptualizacion que se reflejam®arhenazas a la validez del constructo y
b) problemas de medicién. El articulo pone envelias cuestiones que podrian ayudar a los
investigadores en la seleccién entre las opciomgsodibles de medicion de la variable

performanceconsiderando sus debilidades y fortalezas.

Por dltimo, un cuarto estudio en esta tesis examlirgtado en que el uso de los Sistemas
Estratégico de Medicion de Desempefio (SPMS) inflryesl rendimiento organizacional a

través de la ordenacion de las agendas y decisiesteatégicas que se derivan de los
procesos de (re)formulacion de la estrategia orgaional. En esta investigacion hemos
definido SPMS como herramientas de gestion queasgcierizan por una combinacion de

altos niveles de cuatro dimensiones constitutiessdecir, la integracién de la estrategia a
largo plazo y las metas operacionales, la presateiandicadores desde una perspectiva
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multiple, la inclusion de los vinculos de causa&fey la presencia de una secuencia de
objetivos / metas / planes de accion). En estalinabse argumenta que las organizaciones
gue utilizan SPMS logran un mejor rendimiento (@mparacién con las empresas que
utilizan otros sistemas de medicién del desempefoatificados como SPMS) y que esta
mejora se asocia no sélo con una mejor aplicac&lasl estrategias destinadas como se ha
supuesto en investigaciones empiricas anteriores, también con la ordenacion de las
agendas estratégicas y las decisiones estratégiotenidas en los procesos de (re)
formulacién de estrategias. Los resultados denasbas de un modelo estructural utilizando
regresiones mediante minimos cuadrados parcialeS) (Bn datos de encuesta recogidos
entre directores generales de 279 empresas espafiethanas y grandes apoyan la hipétesis
gue sugiere que a) el efecto positivo del uso ddSEn el rendimiento de la organizacion
esta mediada por la amplitud de la matriz de dmoés estratégicas (es decir, variedad vy el
numero de decisiones) que resultan de los procks(re) formulacion de la estrategia, y que
b) cuanto mayor es el dinamismo del ambiente, noagiyo el efecto de la amplitud de la

matriz de decision estratégica sobre el rendimierganizacional.
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Resum en Catala

L'objectiu d'aquesta tesi és examinar la mesurguenl'is i l'estil d'Us dels sistemes de
comptabilitat i control de gestié (MACS) per l'atteccio contribueixen a la consecucié dels
resultats desitjables de l'organitzacié. En aquéstastigacid, el concepte de resultats
d'organitzacio s’explica en termes d'innovacio amlpctes i del rendiment financer. Sobre la
base de la teoria de contingencia, aguesta reestaarganitzada en un compendi de quatre
articles. Un treball teoric i tres estudis d'inigestid empirica que es desenvolupen a partir de
dues enquestes preexistents i una enquesta origeeda exclusivament per a aquesta tesi
serveixen de base per a les proves d'hipotesisjeciiu de cadascun dels quatre treballs de
recerca d'aquesta tesi és el de contribuir a avastal coneixement sobre els efectes i
mecanismes mitjangant els quals I's dels MACSagag de facilitar i donar suport a I'éxit
de l'organitzacid. Dos treballs de recerca exaramais resultats d'organitzacio en termes de
‘resultats de la innovacié’, mentre que altres @dotcles es focalitzen en els resultats

organitzatius en termes de ‘rendiment de l'organit?.

El primer article en aquesta tesi pretén contribda literatura sobre les palanques de control
(levers of control, LOC) (Simons, 1995), investigkas relacions entre la innovacio i MACS,
posant I'accent en la importancia de I'eleccidlapeual les MACS es seleccionen pel seu Us
interactiu. Utilitzant dades d'enquestes de 57 esg® espanyoles (catalanes) mitjanes,
trobem evidéncia que recolza (1) I'elecci6 de MAGS a I'Gs interactiu s'associa amb la
manera d'una empresa de gestié de la innovacié JJMNR) el nivell de la innovacio de
productes esta influenciada per si 0 MACS seleetiger Us interactiu i IMM comparteix
similars models cognitius i si la sofisticacio detmtinguts d'informacié proporcionada pel
MACS interactiu respon a la prioritat de les neitatss percebudes en la IMM. Els nostres
resultats indiquen, a més, que la similitud erpatsons d'entre IMM i MACS no doéna lloc a
un impacte beneficios en el nivell dels resultadalinnovacio, el que suggereix en canvi
gue pot induir la replicacié de les actuals ten@Endisfuncionals causades pel ‘innovation

momentum’.

El segon article analitza la influéncia dels MAG8et desenvolupament d'algunes capacitats
clau d'organitzacié relacionades amb els procedsusovacid. Més especificament, aquesta

investigacid6 examina l'associacid entre difererdamés de control (controls culturals,
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controls interactius, i controls de diagnostic@s tapacitats necessaries en la creativitat i les
etapes de conversio del procés d'innovacid. Examimguestes associacions per separat per
les empreses emprenedores i conservadores. Utilidades d'enquestes de 120 empreses
espanyoles (catalanes) mitjanes i grans, trobederuia que cada forma de control dins del
paquet de control té influencies diferents en lesrdes etapes del procés d'innovacio i que la
rellevancia i la direccio d'aquestes influenciegavantre empreses emprenedores i empreses
conservadores. Mitjancant l'associacio de formgeaBques de control en el paquet de
control amb determinats components o etapes degégrd'innovacid, els nostres resultats
posen de manifest la simultania complementarietauplementaries entre les formes

especifiques de control.

El tercer document té com a obijectiu revisar comaidable rendiment (‘performance’) ha

estat avaluada en l'area de la comptabilitat déiéges recerca basat en la teoria de la
contingencia i en enquestes, analitzant els difsreniteris que s'’han adoptat en la literatura, i
proporcionant algunes idees per millorar la mesdea aquesta variable en futures
investigacions empiriques basades en enquestgwirger lloc, el treball identifica un total

de 82 articles basats en engquestes, aquestesidrasalvan publicar en revistes de
comptabilitat més importants del periode 1982-2@dBconcret, aquest estudi examina a) els
problemes de conceptualitzacié que es reflecteigenles amenaces a la validesa de
constructe i b) mesurament. L'article posa de uelés qlestions que podrien ajudar els
investigadors en la seleccié entre les opcionsodifes de mesurament de la variable

perfomanceonsiderant les seves debilitats i fortaleses.

Finalment, un quart treball examina el grau en lgisede sistemes estrategics de mesura del
rendiment (SPMS) influeix en el desenvolupamenéoitgatiu a través de la conformacio de
les agendes estrategiques i les matrius de desisgiratégiques que es deriven dels
processos de (re) formulacié de l'estrategia. resta recerca hem definit SPMS com a
eines de gestid que es caracteritzen per una canidid'alts nivells de quatre dimensions
constitutives (és a dir, la integracio de l'estyatea llarg termini i les metes operacionals, la
preséncia d'indicadors des d'una perspectiva nejltgpinclusio dels vincles de causa-efecte,
i la preséncia d'una sequencia d'objectius / metekans d'accid). S'argumenta que les
organitzacions que utilitzen SPMS aconsegueixemilior rendiment (en comparacié amb
les empreses que utilitzen altres sistemes de aresumt de I'acompliment, no qualificats
com SPMS) i que aquesta millora s'associa no nand@s una millor aplicacié de les
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estrategies destinades com s'ha suposat en astennirica investigacio, siné també amb la
integralitat dels programes estrategics i les msitde decisions estratégiques obtingudes en
els processos de (re) formulacié d'estratégies. rédsiltats de les proves d'un model
estructural utilitzant regressions de minims quadgarcials (PLS) en dades d'arxiu i
enquesta recollits de directors generals de 27%esmp espanyoles (catalanes) mitjanes i
grans donen suport a favor de la hipotesi que sagggue a) I'efecte positiu de I'is de
SPMS en l'éxit de l'organitzacié esta mediada emplitud de la matriu de decisions
estrategiques (és a dir, varietat i el nombre aésabas) que resulten dels processos de (re)
formulacié de l'estratégia, i que (b) més granl@ramisme del medi ambient, més positiu

I'efecte de I'amplitud de la matriu de decisioastica sobre el rendiment organitzatiu.
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Contributions to scientific knowledge

The aim of this section is to summarise the pegeve processes undergone by the research
comprised in this thesis. All four papers presemtetthis dissertation have been submitted to
peer-review processes and/or have been presentettademic conferences / research

seminars. The information depicted in the followitadple (Table 1.1) relates the specific

article with presentations and publications.

Table 1.1. Table of academic contributions

Title

Journal / Conference / Seminar

The Choice of Interactive Control
Systems under Different
Innovation Management Modes

Bisbe, J. and Malaguefio, R. (200Ruropean Accounting Review
18(2), pp. 371-405. DOI: 10.1080/09638180902863803

The Role of Management
Accounting and Control Systems
Antecedents of Organisational
Creativity and Conversion Ability
in Innovation Processes

Malaguefio, R. (Presenter) and Bisbe, J. Accoursigmginars series,
asJniversity of Essex, Colchester, United Kingdom,difesday, 3
November 2010.

Malaguefio, R. (Presenter) and Bisbe, ) C@nference on New
Directions in Management Accounting, EIASM Bruss@&slgium, 15-
17 December, 2010.

Malaguefo, R. (Presenter) and Bisbe, J., Debdtimdjrik between
creativity and control, A Workshop Sponsored by éunting,
Organizations and Society, IESE Business SchoolsatadBocconi
School of Management, Barcelona, Spain, 4-5 Al1.

Performance as a Variable in

Management Accounting Researq

a critical review

Malaguefo, R. (Presenter), Bisbe, J. and Batista:&p M.J., 9th
hvlanufacturing Accounting Research Conference, Migen&ermany,
21-24 June, 2009.

Malaguefio, R.,'8 Conference on New Directions in Management
Accounting, EIASM Brussels, Belgium, 15-17 Decemi2808.

Strategic Performance
Measurement Systems Strategy
Formulation and Organisational
Performance

Malaguefo, R. (Presenter), Bisbe, J. and GimbeytAcounting
seminars series, University of Manchester, Manenebinited
Kingdom, 17 February, 2010.

Bisbe, J. (Presenter), Malaguefio, R. and GimberGIxbal
Management Accounting Research Symposium, Mich&ate
University, 10-11 June, 2010.
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Chapter 1: General Introduction

1.1 Overarching framework

This thesis is organised in seven chapters. Intehdp | present the theoretical background
that underlines this research depicting a genesdarch model that comprises the different
pieces of research developed in this documenth&yrchapter 1 briefly introduces the main
research questions, results and contributions ©f study. Chapter 2 contains the first
research paper of this thesisThe Choice of Interactive Control Systems undefeBaht
Innovation Management Modedhe paper presented in Chapter 2 is the result of
collaboration with Prof. Josep Bisbe that endedpuplished in the prestigious journal
European Accounting ReviewChapter 3 encloses the papemlhe Role of Management
Accounting and Control Systems as Antecedentsgdrational Creativity and Innovation
Processesin which an empirical research is based on agir@i survey developed among
120 organisations in Catalonia, Spain. On chaptdrelpaper Performance as a Variable in
Management Accounting Research: a critical reviepresents a theoretical note based on a
literature review over 20-years of management aatwog publications. Chapter 5 brings the
final empirical piece of this thesisStrategic Performance Measurement Systems Strategy
Formulation and Organisational PerformancEhe aim of each of the four research pieces of
this thesis is the one of contributing to advanae lmowledge on the effects and means by
which the use of MACS is capable of enabling angpsuting organisational success. Two
research papers examine organisational outcomermstof ‘innovation outputs’, whereas
other two articles concentrate on the organisati@uéacome in terms of ‘organisational
performance’. Chapter 6 presents conclusions, opesstions for future research and
discusses some of the limitations of this thesigalfy, chapter 7 brings together all
references used in this thesis.

1.2 Theoretical Perspective

This thesis aims to contribute to the extant cganty theory by examining specific
management accounting and control systems effent&€nhancing organisational outcomes.

Contingency Theory is based on the assumption ttiee is no universally appropriate

16



organisational practice, procedure or system whijgplies uniformly to all organisations in
every context. Contingency approach suggests theicplar features of an appropriate
practice, procedure or system will depend uponexiip organisational and environmental
context (Donaldson, 2001). In this research, the@hamsis is concentrated on management
accounting and control systems (MACS), which arBndd as the set of procedures and
accounting tools managers use in order to enswecthievement of organisational goals.
They encompass informal controls (e.g. culturalteds, clans, values and symbols) as well
as formal controls (e.g. formal beliefs systemsleguand regulations, feedback and
measurement systems) (Malmi and Brown, 2008; Mertcaad Van der Stede, 2007).

Contingency approach has been for the last fortgrsyeone of the main theoretical
perspectives for studying the behavioural and asgdional aspects of management and
accounting (Drazin and Van de Ven, 1985; ChenR&lD7). The contingency approach came
as a reaction to the universalistic theories ofaoigation, which argued that there was “one
best way” to organise (Donaldson, 2001). Accordmghe universalistic theories maximum
effectiveness was accomplished through maximumlidewé certain managerial/structural
characteristic. For instance, classical managenmagroaches argue that maximum
organisational outcomes derive from maximum foreslon and specialisation (Parker and
Lewis, 1995). Alternatively, contingency theory da®t call for “maximum levels of”, but
rather, for the adequate level of the structuralkade that matches the particular contingency
(Drazin and Van de Ven, 1985).

Two main lines of contingency-based research catidiimguished. On one hand, there is the
literature that has assessed organisational outsmeh as, organisational performanees

an endogenous variable. Hence, the relationshipdagt managerial practices and desirable
organisational outcomes underlines management@ulating research (Donaldson, 2001).
According to these studies, the contingency petsmecassumes high or improved
organisational outcome is the ultimate goal of #gmeconfigurations of activities and
resources that companies deploy in order to devilep competitive advantages (Collis and
Montgomery, 2005). As a result, a number of studieestigated the relationship between
management and accounting practices and such seg@mal outcomes (Fisher, 1998; Sousa
and Voss, 2008). On the other hand, there is arstiad the contingency-based literature that
has placed organisational practices as the outa@mables. This line of research assumes
that associations between context and managedahecounting practices reflect equilibrium
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conditions (Donaldson, 2001). Therefore, it takes granted that every organisation is
operating at an optimal level of performance given situation (Chenhall, 2007), and
consequently, investigating the relationship betweerganisational practices and
organisational outcomes (e.g. organisational perémce or success) is irrelevant.

Within the specific area of management accountiegearch, the interest in better
understanding the relationship between specific Adesign and use and organisational
desired outcomes increased even further after s@searchers appended to the earlier
contingency notion of “fit” between attributes of ACS and outcomes (Merchant and
Simons, 1986; Otley, 1980; Otley and Wilkinson, 8P8According to those scholars the
outcome variables related to dimensions of desirgdnisational or managerial performance
should be included in management accounting coeiogrbased studies. Thus contingency-
based studies should identify particular aspectarfMACS which are associated with
certain defined circumstances and demonstrate tabsei matching (Gerdin and Greeve,
2004). A good fit between MACS and context shoukmenhanced outcome, while a poor

fit should imply diminished outcome (Chenhall, 2D07

Besides its popularity, contingency theory has beentinuously criticised in research
literature. This criticism is better explored inagiter 6 of this thesis. In this study, special
care has been taken in order to avoid it fromrgliinto the mistaken footsteps of pioneers.
With criticism in mind and using contemporary metblgical and theoretical literatures,
this thesis attempts to reduce commonly referredblpms derived from the theoretical and
methodological perspectives chosen. Therefore dtmom of this research are acknowledged

and treated with the best available resources.
1.3 Research Model, Research Questions and Contributions

Overall, theoretical contributions of the continggntheory are accomplished by the
identification of relevant contingency variablesatthdistinguish between contexts, by
combining different contexts based on these coating variables, and by determining the
most effective internal organisation designs inheamjor group (Souza and Voss, 2008).
Based mainly on contingency arguments, this thiss@rganised in a compendium of four

articles each of which furthers our knowledge oe #xtent to which specific MACS

practices within a specific context contributesotganisation success. Four different angles

are adopted to examine the topic. Hence, threkesfet studies identify different management
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accounting and control systems practices, specifi@nagerial modes, processes, and
capabilities and its influence on organisationatcomes. In this research, organisational
outcome is conceptualised in terms of levels ofdpod innovation and organisational
performance. For this final and essential outconfecontingency approach namely
‘performance’, an in-depth study is pursued in oridebetter understand this concept as a

dependent variable in management accounting résearc

Figure 1.1 depicts the research model that undeylihis thesis. This figure is an attempt to
represent the links among the studies existinghia document. Hence, chapter 2 of this
thesis examines whether the relationship betwedividual formal MACS and product
innovation is moderated by the fit between MACSestd for interactive use and the
innovation management mode of an organisation. fidd&ionship is shown in the line that
connects the use of ‘formal MACS’ to ‘product inadwn’, and this relationship is
moderated by the fit between the ‘choice of MAC$® oS’ and ‘Innovation management
mode (IMM)'. Chapter 3 focuses on the interchantgaise of ‘formal’ and ‘informal
MACS’ and its effects on ‘innovation capabilities’Chapter 4 investigates the
conceptualisation and measurement of ‘performaase variable in management accounting
research. Finally, chapter 5 examines the extennhich the ‘usage of formal MACS’
namely Strategic Performance Measurement Systentrilmations to ‘organisational
performance’ is mediated by comprehensivenessategfic agendas resulting from ‘strategy
formulation’ process and is moderated by ‘environtakdynamism’.
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Note: MACS = management accounting and controksyst ICS =
interactive control systems; IMM = innovation maaawgnt modes

On the remainder of this chapter, it is carried autrief summary of each of the articles
discussed in this thesis, as well as, their rebealmgectives, main results and general

contributions.

1.3.1. Paper 1 (Chapter 2)

The first research paper of this thesis, presemedhapter 2, examines the relationship
between product innovation and MACS by emphasisireg importance of the choice by
which individual MACS are selected for interactivee. Building upon the Simons’ levers of
control framework (Simons, 1995, 2000), and witlecal attention to the lever of formal
style-of-use of control systems known as intera&ctontrol system (ICS) (e.g. Bisbe and
Otley, 2004; Naranjo-Gil and Hartmann, 2007) (cansy referred as a mechanism for
innovation support) this research investigates diganisational factors that influence the
choice of which MACS are selected for interactige.urhus the research explores i) the links
between the configurations of the organisationatl ananagerial processes by which
innovation arises (i.e. the innovation managemeatles - IMM) (Park and Kim, 2005;
Roussel et al., 1991), ii) the choice of ICS amdthie potential implications for innovation
outcome derived from the expected fit of ICS andMMTwo research questions are
proposed: 1) Is there a link between the choicentdractive MACS and the innovation
management modes? and 2) Is there a fit betwedvilrand particular MACS with similar
or matching characteristics that is effectivelynslated into positive implications on firm
outcome? Empirical evidence based on statisticalyais of 57 questionnaires collected in
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previous research developed by Bisbe and Otley4RB80ggests that (1) the choice of
individual MACS selected for interactive use is axsated with a firm’s innovation
management mode, and (2) the level of product iation output is influenced by whether or
not innovation management mode and interactive MA€8ure similar cognitive models
and whether the sophistication of the informationtents provided by the interactive MACS
responds to the priority needs perceived in the IMMiis study contributes to the
contingency theory and more specifically to the eyimg literature on the levers of control
framework by focusing on factors that explain tocertain extant the basis for and
implications of the choice of individual MACS setled for interactive use. In this regard, this
research contributes to management accountingtliber in at least three respects. Firstly,
and in contrast to most previous studies on IC& othject of analysis of this paper explicitly
covers several distinct individual MACS (i.e. butigebalanced scorecard, and project
management), which are candidates for interactse, thus obtaining insights into their
idiosyncrasies and their suitability for interaetiuse in specific settings. Secondly, this study
extend Simons’ (1991) postulate affirming that tti®ice of the interactive MACS is
associated with attributes of the competitive sgitito internal attributes such as IMM.
Thirdly, this study introduces a new angle in thscdssion about the effects of ICS on
innovation. Previous literature has investigategséheffects disregarding the pertinence of
the choice of the individual MACS selected for migtive use (e.g. Bisbe and Otley, 2004;
Bonner et al., 2002; Henri, 2006; Widener, 2007).

1.3.2. Paper 2 (Chapter 3)

Chapter 3 brings the second empirical paper oftti@sis. Similarly to chapter 2, it examines
the relationship between MACS and innovation. Hosvethe emphasis on this paper is not
on particular formal style-of-use of MACS but ore tbffects of formal and informal MACS
within a control package to enable and support vation capabilities. In an attempt to
contribute to the limited literature that examingd effects of control systems into the
innovation process, the first aim of this reseaicho better understand the mechanisms
through which MACS influence innovation. Accordipgthis research concentrates on the
effects of MACS to innovation capabilities by examg the innovation in terms of
organisational creativity and the ability of an amgsation to translate an idea into a final
product (conversion ability constituents). Drawiingm levers of control (LOC) framework
(Simons, 1995, 2000) and considering informal adat(Malmi and Brown, 2008; Merchant
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and Van der Stede, 2007), a MACS package that atedar formal and informal control
systems (i.e. interactive, diagnostic and cultwahtrol systems) is used to assess their
contributions to the innovation capability (i.e.ganisational creativity, coordination
capability, knowledge integration and filtering gtiaes). By examining this MACS package
the paper attempts to reply to two calls in reaeahagement accounting literature. On one
hand, this research includes less formalised clsntsoch as cultural controls into a
framework (i.e. LOC) that traditionally only accdad for formal control systems (Berry et
al., 2009; Collier, 2005). On the other hand, #tgdy examines the relationship between
informal and formal control systems to make seriddACS choice in the innovation setting
(Bisbe and Malaguefio, 2009). Thus, we investigatetier informal and formal control
systems are substitutes or complements within thrdral package (Davila et al., 2009;
Fisher, 1998; Malmi and Brown, 2008). Further, astingency perspective has constantly
highlight the importance of strategy as a majortiog@ncy in organisational studies, and as
previous studies in management accounting haveesteg the relationship between strategy
and the use of measures on the innovation pro&isbe( and Otley, 2004; Davila et al.,
2004) this research investigates to what extermtteggic patterns moderate the effects of
MACS on the innovation process. Results of stritunodel regressions from 120
guestionnaires collected through survey developedhis research provide evidence to the
positive association between MACS and elementhefitnovation process moderated by
strategic pattern. More specifically, results swsggéifferent effects and interchangeable
contribution interactive, diagnostic and culturaintrol systems play in the innovation
setting. Findings indicate top managers rely ofeght forms and uses of control systems to
foster the development of constituents of the imtiom process. Therefore, organisations
that pursue a conservative strategic pattern, irctwbultural controls are design to keep
efficiency rather than stimulate innovation, the wd interactive control systems (ICS) is
associated to the development of organisationahtiergy, coordination and knowledge
integration. On the other hand, organisations pl@sue an entrepreneurial strategic pattern
rely to a greater extent on cultural forms of cohto encourage innovation and opportunity
seeking, whereas rely on interactive control systesrdevelop innovation filtering practices.
To a certain extent this findings challenge theerdina MACS as complements versus
MACS as supplements (Fisher, 1998). According thadilemma within a control package
MACS could be used as complements in which varigystems are adopted as bundles
versus supplements in which MACS are chosen asnatiee ways to achieve the same

objective. Hence, in the context of which a systermahosen to explore, enable and support
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specific element of the innovation process we fMACS as substitutes, however in the

context of the whole innovation process we findays acting as complements.
1.3.3. Paper 3 (Chapter 4)

The third paper in this thesis aims to review hbe ¢onstruct performance has been assessed
in prior contingency-grounded, survey-based managémaccounting research. The
importance of performance for management reseaesh lbng been recognised. High or
improved performance is considered the ultimatel gdathe specific configurations of
activities and resources that companies deployderdo develop their competitive advantages
(Collis and Montgomery, 2005). Consequently, penance as an outcome variable has been
extensively used, to the extent that performancens of the most studied variables in
organisational and management literatures (Venkatnaand Ramanujam, 1987; Bommer et
al., 1995). Within the specific area of contingeth@sed management accounting research, a
number of studies disclosed interest for invesingathe relationship between MACS and
performance (Hayes, 1977; Khandwalla, 1977). Therést in the construct performance in
MACS literature increased even further after redeens appended to the earlier contingency
studies the notion of “fit” between attributes ofAKAS and outcomes and claimed that
outcome variables related to dimensions of desirgdnisational or managerial performance
should be included in contingency-based studiesr¢Mt and Simons, 1986; Otley, 1980;
Otley and Wilkinson, 1988).

Even though in recent years noteworthy progressbhas made by management accounting
researchers to ensure proper construct concepttiatis measurement and a greater
correspondence between concepts and measures @isile 2007; Chenhall and Moers,
2007; Gerdin and Greve, 2008; Luft and Shields,3208ome concerns are particularly
striking when performance is the construct of ies¢rLebas and Euske, 2008). March and
Sutton (1997) for instance, show scepticism regardhe use of such variable due to the
conflicting basis surrounding the use of perforngaas a dependent variables, the unstable
advantages of higher performance, and the enddaggmeblems associated with the choice

for the variable performance as a criterion vagabl

Notwithstanding the criticisms, performance congimuto be constantly assessed in
management research and therefore it warrant aaprand discussion. This paper aims to
review how performance has been assessed in gmbingency-based empirical quantitative
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management accounting research. In order to orgahis analysis we present the discussion
on subjects related to conceptualisation, measureare correspondence between concepts
and measures. The contribution of this study iedfold. First, it provides an exhaustive
review of the different approaches to measuremémedormance that have been used in
extant survey-based MACS research grounded onngmricy theory. Using an adaptation of
Venkatraman and Ramanujam’s (1986, 1987) clas8ditacheme, an organised inventory
of papers is proposed in order to identify and ssdbe relative frequency of use of the
different measurement approaches used in previoAE$/literature. As a result of this
organised inventory, the paper provides specifippsuing evidence that self-reported
perceptual measures are clearly the predominantoagp being used for assessing

performance in extant management accounting rdsearc

Consequently, and as a second contribution of e it discusses some of the most
relevant problems associated with such a predorhimethod of performance assessment.
This article organises these problems into, on dhe hand, conceptualisation problems
(reflected as potential risks of misspecificaticem)d, on the other hand, problems of
operationalisation (caused by different sourcgsodéntial bias). This paper evaluates several
alternatives concluding that none of them is fréeancern. As a third contribution of the

paper, it provides insights that are expected tsishsresearchers in enhancing
conceptualisation and measurement of subsequemti@tize research using the variable

performance.
1.3.4. Paper 4 (Chapter 5)

Finally, the fourth paper of this thesis examines éxtent to which the usage of particular
MACS - Strategic Performance Measurement SysterR8E& - influences organisational

performance through the shaping of the strategen@dgs and the strategic decision arrays
that result from strategy (re)formulation processks this research it is argued that

organisations that use SPMS achieve enhanced penfige (in comparison with those firms

that use other MACS not qualified as SPMS) andtthiatenhancement is associated not only
with a better implementation of intended strategissit has been assumed in previous
empirical research (Kaplan and Norton, 2004), ks avith the comprehensiveness of the
strategic agendas and strategic decision arraysngak in the processes of (re)formulation of
intended strategies. Second, this research exarmovwe£nvironmental dynamism moderates

the relationship between SPMS and the desirablanisgtional performance. Results from
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tests of a structural model using Partial Leasta®egi (PLS) regressions on archival and data
collected in a previous survey by Gimbert et ab1(@ from Chief Executive Officers of 279
medium and large Spanish companies provide suppdevour of hypotheses suggesting
that a) the positive effect of the use of SPMS ggapisational performance is mediated by
the comprehensiveness of the strategic decisi@y 4re. variety and number of decisions)
that result from strategy (re)formulation processesl that (b) the greater the environmental
dynamism, the more positive the effect of the cahpnsiveness of the strategic decision
array on organisational performance. Notwithstagdine research limitations, this study
contributes to previous strategy and managemermuatag literature in at least two ways.
First, this paper demonstrates that, despite bprmygarily conceived to facilitate strategy
implementation, the use of SPMS has a positivecetia organisational performance which
is mediated by aspects related to strategy (re)iaton. SPMS contribute to enhance
performance not only through better execution ¢énded strategies, but also through the
development of more comprehensive strategic ageaddsmore comprehensive strategic
decision arrays arising from conscious processefge)formulation of intended strategy.
Second, the paper examines the effects of envirotahelynamism on the relationships
between the nature of strategic agendas and iateltstrategy (re)formulation processes on
the one hand and organisational performance onother hand, concluding that the

effectiveness of SPMS is more pronounced underrdigmanvironments.
1.3.5. Overall view of research questions, results and contributions

Figures 1.2, 1.3, and 1.4 depict an overall view re$earch questions, results, and

contributions respectively.
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Research Questions:

How the use of management accounting and contfol

systems enhance organisational outcomes?

.

v

v

v

v

1) Is there a link

between the choice o

interactive MACS
and the innovation
management modes
(IMM)?

2) Is there a fit between

an IMM and
particular MACS
with similar or
matching

1) What is the
relationship between
MACS and
organisational
creativity and
conversion ability
constituents?

2) Do specific MACS
within the control
package differently
influence elements of

1) How management
accounting literature
has assessed the
variable
‘performance’?

2) What are the
weakness and
strengths of the used
instruments?

3) Could guidelines be
proposed for

1) Does strategy
formulation mediates
the relationship
between SPMS and
organisational
performance?

2) Does environmental

dynamism moderates

the relationship
between SPMS and
organisational

characteristics that is the innovation improving quality of performance?
effectively translated process? such instruments on
into positive 3) Are MACS within future research?
implications on the control package
firm’s outcome? complements or
supplements in the
innovation context?
Paper 1 Paper 2 Paper 3 Paper 4

Figure 1.2: Overview research questions
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Main results

v

v

v

v

1) The choice of
individual MACS
selected for
interactive use is
associated with a
firm's IMM

2) The level of product
innovation output is
influenced by
whether or not IMM
and interactive
MACS feature
similar cognitive
models and whether
the sophistication of
the information
contents provided by
the interactive MACS
responds to the

1) Each form of control
within the control

package has different

influences on the
different components
or stages of the
innovation process

2) Significance and
direction of these
influences are
moderated by the
pursued strategy

3) Findings suggest
MACS within a
control package act
as complements and
supplements

1) Evidence that self-
reported perceptual
measures are clearly
the predominant
approach being used
for assessing
performance in extant
MACS research

2) The article lists
problems and
potential solutions
that could assist
researchers in
selecting between the
various available
choices of
performance
measurement by
considering their

1) The positive effect
of the use of SPMS
on organisational
performance is
mediated by the
comprehensiveness
of the strategic
decision array (that
result from strategy
(re)formulation
processes

2) The greater the
environmental
dynamism, the more
positive the effect of
the
comprehensiveness
of the strategic
decision array on

priority needs respective organisational
perceived in the IMM weaknesses and performance
strengths
Paper 1 Paper 2 Paper 3 Paper 4

Figure 1.3: Overview of results
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Research Contributions
This paper:

v

v

v

v

1) examines several
MACS which are
candidates for
interactive use

2) extends LOC by

associating the choicg

of a MACS for

interactive use based

on IMM

3) depicts the
importance of fit
between choice of
MACS for ICS in the

h

1) provides deeper
insights into the
relationship between
MACS and
innovation by
focusing on the
components of the
innovation process

2) explores whether
specific MACS
within the control
influence differently
the distinct

1) provides an
exhaustive review of
the different
approaches to
measurement of
performance that
have been used

2) discusses some of
the most relevant
problems associated
with such a
predominant method
of performance

1) demonstrates that
SPMS has positive
effect on
organisational

performance which is

mediated by aspects
of strategy (re)
formulation

2) highlights the
importance of SPMS
specially in the
presence of
environmental

relationship between components of the assessment dynamism
ICS and product innovation process 3) provides insights
innovation 3) highlights the that are expected to
moderating role of assist researchers in
the strategic pattern enhancing
in the relationship conceptualisation and
between MACS and measurement of
innovation subsequent
capabilities guantitative research
Paper 1 Paper 2 Paper 3 Paper 4

Figure 1.4: Overview of contributions

1.4. Notes

! Although contingency perspectives could influehoth individual and organisational levels, in tlésearch our main

interest is on the organisational consequencesraégtual variables.



Chapter 2: The Choice of Interactive Control Systems under

Different Innovation Management Modes

2.1 Introduction to chapter 2

The second chapter of this thesis addresses tlaioredhips between innovation and
management accounting and control systems (MACS)etmphasising notions of “fit”
between MACS and innovation management modes. Stoby particularly, examines the
importance of the choice by which individual MAC& &elected for interactive use, and its
possible effects to product innovation. This papas written by Ricardo Malaguefio and Dr.
Prof. Josep Bisbe from ESADE - Universitat RamoullLIThis paper has been published in
the European Accounting RevieMdOl: 10.1080/09638180902863803. Publication :date
May 20009.

2.2. Abstract

This paper contributes to the recent levers of redr{t OC) literature on the relationships
between innovation and management accounting amnarotosystems (MACS) by

emphasising the importance of the choice by whiathividual MACS are selected for
interactive use. Using survey data collected fromntedium-sized Spanish firms, we find
evidence supporting (1) the choice of individual ®3 selected for interactive use is
associated with a firm’s innovation management mgiidM), and (2) the level of product

innovation output is influenced by whether or fdiM and interactive MACS feature similar
cognitive models and whether the sophisticatiothefinformation contents provided by the
interactive MACS responds to the priority needsemed in the IMM. Our findings further

indicate that similarity in patterns between IMMdaMACS does not lead to a beneficial
impact on the level of innovation outputs, suggestinstead that it may induce the

replication of existing dysfunctional trends caubgdnnovation momentum.
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2.3. Introduction

The relationships between formal management acitmpand control systems (MACSand
innovation have been the object of increasing @#ein a recent stream of literature. In
contrast to traditional views, a growing numbestfdies have concluded that formal MACS
may effectively contribute to the innovation eff@rovided that certain conditions are met
(e.g.; Bonner, 2005; Cardinal, 2001; Chapman, 1828&jla, 2000, 2005; Davila et al., 2005;
Ditillo, 2004; Granlund and Taipaleenmaki, 2005ngaeld-Smith, 2007; Simons, 1995).
Several of these studies have highlighted the agles of the attributes of the use of MACS
in supporting creative innovation (Ahrens and Chapm2004; Chapman, 1998; Simons,
1995). This line of research argues that, underesstyles of use, formal MACS may be
dynamic, flexible and adaptive to changing envirents, whilst at the same time being
stable enough to frame cognitive models and comaation patterns (Davila, 2005). One of
the frameworks that has incorporated differencestytes of use of MACS is Simons’ levers
of control framework (LOC) (Simons, 1995, 2000). C@heory states that the joint use and
integration of four levers of control (namely bélsystems, boundary systems, diagnostic
systems and interactive systems) create a dynamstoin between different styles of use of
formal MACS within the overall control package, rdey allowing firms to encourage

innovation while concurrently pursuing pre-estdiid goals.

Drawing on the LOC framework, a stream of empirifeglearch has investigated the joint use
and integration between levers from different asglech as the implications of some levers
on the features of others (Chenhall et al., 20Q&niela, 2005), the effects of the interplay
between levers on outcomes (Henri, 2006) or thetiphelinter-dependencies among the
levers of control and their implications for outcesn(Widener, 2007). Complementary to the
insights on the integration between levers, anathegrging stream of studies has focused on
providing an in-depth understanding of the featumesl separate effects of the various
individual levers. Within this latter stream, retesmpirical research on innovation and
strategic change has paid special attention tdether of interactive control systems (ICS)
(e.g. Abernethy and Brownell, 1999; Bonner et 2002; Bisbe and Otley, 2004; Henri,
2006; Naranjo-Gil and Hartmann, 2007; Heidmann, 800his interest in ICS is not
surprising, given their relative conceptual novediyd their expected role in encouraging
innovative behaviour (Simons, 1995, 2000). Howewvand despite this interest, little
emphasis has yet been placed on the organisafemtals that influence the choice of which
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are the individual MACS selected by firms for irstetive use (hereafter used interchangeably

with ICS) or on the implications of that choice.

Building on Simons (1991), we argue in this pajmat the choice of ICS, largely ignored in
prior LOC literature, is relevant and deserveshiartattention. According to LOC theory, a
given firm purposefully chooses a very limited nwanbf individual MACS for interactive
use (Simons, 1991, 2000). Connecting argumentseatefrom cognitive theories (Bergman
et al., 2007; Birnberg et al., 2007; Howells, 198&ith et al., 2005) with arguments related
to the ability of MACS to mitigate the dysfunctidnexcesses of strategic momentum
(Amburgey and Miner, 1992; Jansen, 2004; Miller dfmiksen, 1982), we consider it
plausible that not all choices of ICS are equabytipent, which will have consequences for
organisational outcomes such as innovation. Comsdty) we claim that a better
understanding of the systematic factors associatiélll these choices as well as of the
implications of these choices is of relevance tthlbresearchers and managers. Hence, the
purpose of this paper is twofold. First, it aimsetamine whether systematic organisational
factors cause top managers to make different choaseto which individual MACS are
selected for interactive use. More specifically, vweaplore the links between the
configurations of the organisational and manag@ratesses by which innovation arises (i.e.
the innovation management modes, IMM) (Park and,Ki@®5; Roussel et al., 1991) and the
choice of ICS. We express these links in termsxpketed patterns of fit between individual
MACS selected for interactive use and specific IMB&condly, this paper aims to investigate
whether this expected fit is effectively translatietb beneficial implications on product

innovation outputs.

This study contributes to the emerging literatunetlte LOC framework by focusing not on

the effects (separately or in interplay with otherers) of any individual MACS (whichever

this may be) being used interactively, but on issoelated to the choice as to which
individual MACS is the one to be used interactivétythis regard, more precisely, we aim to
contribute in at least three respects. Firstly, @ndontrast to most previous studies on ICS,
the object of analysis of this paper explicitly eos several distinct individual MACS, which

are candidates for interactive use, thus obtaimsgyhts into their idiosyncrasies and their
suitability for interactive use in specific settngSecondly, we extend Simons’ (1991)
postulate affirming that the choice of the intenaetMACS is associated with attributes of
the competitive setting, to internal attributesswas IMM. Results obtained from survey
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responses from 57 medium-sized firms provide evddesupporting that the choice of ICS is
associated with the IMM followed by firms. Thirdlhis study introduces a new angle in the
discussion about the effects of ICS on innovatkrevious literature has investigated these
effects disregarding the pertinence of the choitehe individual MACS selected for
interactive use (e.g. Bonner et al., 2002; Biske @tley, 2004; Henri, 2006; Widener, 2007).
In this paper, we address the implications of ghisice on product innovation outputs. Our
empirical results support the fact that the fitténms of similar characteristics between the
individual MACS selected for interactive use ané firm’'s IMM influences the level of
product innovation outputs. However, our findingggest that similar patterns between ICS
and IMM are not necessarily conducive to benefigigblications (Bisbe and Otley, 2004;
Miller and Friesen, 1982) but they may instead o®la replication of and conformity to
existing dysfunctional trends. On this basis, wdromuce the distinction between
supplementary and complementary fit (Cable and Edisy&2004) which we believe may be

useful for future MACS research.

The remainder of the paper is organised as folloB8&ction 2 outlines the conceptual
underpinnings of this study, introducing ICS withime LOC framework, the choice of
individual MACS as ICS and the configurations of NM Section 3 presents a series of
testable propositions derived from this conceptibiatkground. Section 4 describes the
research design, including data collection procesiand operationalisation of measurement
instruments. The results of the study are preseimtekction 5. We conclude in Section 6
with a discussion of the implications of the studyaluating its limitations and summarising

its findings.
2.4 Conceptual Background

2.4.1. The Choice of Interactive Control Systems

Interactive control systems (ICS) are formal infation systems used by managers to get
regularly and personally involved in the decisioctivaties of subordinates, to discuss
strategic uncertainties and to foster dialoguedetzhte. They expand and orient opportunity-
seeking and provide input to the formation of ersatgtrategies. Thus, and in interplay with
the other levers of control, ICS eventually conitéb to fostering the development of
innovation initiatives that are successfully tramsfed into enhanced performance (Simons,
1995, 2000). Several empirical studies have ingattd the (direct) relationships between
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ICS and an array of organisational variables rdl&wennovation, including attributes of new
product development projects (NPD), strategic cdiieB such as organisational learning
and innovativeness (i.e. the attitudinal openndsthe organisation to new ideas, products
and processes), as well as product innovation taitpdence, and in contrast to the LOC
framework’s theoretical claim, the empirical fingsiof Bonner et al. (2002) suggest that the
use of ICS during NPD may in fact impose constemn creativity and impede progress
towards successful innovation outputs. Howevereotbsearch has found evidence in favour
of a positive direct effect of ICS on organisatiolearning and innovativeness (e.g. Henri,
2006) and on strategic change (e.g. Abernethy armvigell, 1999; Naranjo-Gil and
Hartmann, 2007). In her study on the interplay leetw levers of control and learning,
Widener (2007) did not find a direct link betwed&dSI and learning, but rather an indirect
influence primarily channelled through diagnostystems. Some studies have claimed that
the relationship between control systems and intrmvautput may not be uniformly linear
across the spectrum of innovation but may depesttaa on the firm’s level of innovation
(Bisbe and Otley, 2004). Overall, even though pliOC literature supports the postulate that
ICS play a significant role in shaping innovatidimere is still a lack of consensus about the

specific nature of this relationship.

One plausible explanation for this lack of consenisuthe limited attention in prior research
to aspects related to the choice of the individaahal MACS to be selected for interactive
use. However, this limited attention is unwarrargette the choice of ICS is a crucial aspect
of the LOC framework. LOC theory suggests it is tlely that, in a given firm, some of
the individual formal MACS are used diagnosticallyile others are used interactively.
Attempting to use all or many of the individual M&Gnteractively for extended periods of
time would risk creating a situation of informationerload, superficial analysis, a lack of
perspective and potential paralysis (Simons, 199159). Therefore, except in situations
where a clear strategic vision is lacking and dyr&fort periods of crisis, top managers
introduce interactivity into the control package bgliberately choosing a very limited
number of individual MACS to be used interactivétyost often, only one) (Simons, 2000, p.
223)3

Any individual formal MACS is a potential candiddta interactive use (Simons, 2000, p.
219). However, the choice of which individual MA@Sselected for interactive use is neither

universal nor inconsequential: any individual MA@Sed as an ICS focuses organisational
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attention and sets organisational agendas, but eatitidual MACS has idiosyncratic
informational effects. These informational effeats twofold (Birnberg et al., 2007). On the
one hand, individual MACS provide information camte with different levels of
sophistication (Tillema, 2005) in terms of attribsit such as scope, aggregation and
integration (Bouwens and Abernethy, 2000; Cherduadl Morris, 1986§.0n the other hand,
there are differences in the way each individual ®#Ainfluences how boundedly rational
managers use heuristics to search for and probesgformation and how managers form
and use cognitive models or mental representatidribeir organisations and environment
(Birnberg et al., 2007; Markman and Gentner, 2001).

In this study, we focus on three individual MACS ig¥h) according to the literature, are
widely used in practice (Chenhall and Langfield-8mil998; Rigby, 2001; Gehrke and
Horvath, 2002; Speckbacher et al., 2003; Neely let 2007) and are candidates for
interactive-use (i) budget systems (Abernethy anoiMBell, 1999; Covaleski et al., 2003);
(i) performance measurement systems (Garengo,2CG4l5), such as the balanced scorecard
(Kaplan and Norton, 1996, 2000; Tuomela, 2005)her tableaux-de-bord (Bourguignon et
al., 2004; Epstein and Manzoni, 1997) (hereaftelCBSand (iii) project management
systems (hereafter, PMS) (Davila, 2000; PMI, 2004jese three individual MACS cover
different combinations of attributes of informatia@ontents sophistication (Chong and
Eggleton, 2003; PMI, 2004; Subramaniam and Mia,3200an der Veeken and Wouters,
2002). Moreover, the differences in the way thésed individual MACS frame information

induce different managers’ heuristics and cognitejesentations (Birnberg et al., 2007).

Top managers appear to make different choices awhich individual MACS to use

interactively and which diagnostically. This choite not random but subject to some
systematic factors (Simons, 2000). Simons (199%)ekample, found evidence supporting
the fact that the choice is influenced by charasties of the strategic setting (such as
technological dependence, regulation, complexity vafue chain and ease of tactical
response). Despite this claim, LOC literature adlsirey the systematic factors that influence
the choice of the control system to be used inteely is still very sparse and has been
limited to the characteristics of competitive maskegnoring the potential role of internal

organisational configurations in this respect.
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2.4.2. Typologies of R&D and Innovation Management

Organisational and managerial processes of R&D mmmbvation tend to operate in
configurations of interconnected operating prinegplroutines and practices that commonly
occur together (Fiss, 2007; Meyer et al., 199Roussel et al.’s (1991) offers a well-
established typology of configurations for the orngational and managerial processes
through which R&D is developed (Lichtenhaler, 20@&raponaris, 2003; Park and Kim,
2005). It defines three configurations of R&D maaagnt (namely an intuitive, a systematic
and a strategic R&D mode) based on a number ofrdalcharacteristics related to
management context and operating principles, restand practices (e.g. funding, resource
allocation, targeting, priority setting, measuremafiresults, evaluation of progress). Details

of the key characteristics of each of these thi&B Riodes can be found in Appendix 1.

Typologies of R&D management configurations can édended and are useful for
identifying IMM configurations of innovation managent (Nieto, 2002; Park and Kim,
2005)! Drawing an analogy with Roussel et al.'s R&D masragnt modes, innovation
management modes (IMM) are archetypes or commomigurong configurations of
organisational and managerial processes by whiobviation arises and is managed. Hence,
three IMM can be identified. In brief, an intuiti®lM conceives simple and isolated forms
of innovation initiatives in a context where a sac framework for innovation management
is lacking. In the systematic IMM, decisions regagdnnovation initiatives are mostly taken
on a project-by-project basis, while interrelatioips among projects and the implications at
the firm level are not addressed. In the strated mode, firms emphasise the
interrelationships among innovation initiatives aseek to create a strategically balanced
portfolio of innovation initiatives formulated thugh the integration of technology and
business perspectives (Park and Kim, 2005; Roessgl, 19915,

Given the purpose of this study, we have extendmasBel et al.’s framework to incorporate
the implications of top managers’ expertise inte ttefinition of IMM. More specifically,
external-oriented expertise (i.e. the expert kndg#e skills or experience of individual top
managers in subjects related to product/ markeegs(Hoffman and Hegarty, 1993) has
been suggested as one of the relevant charaatengtindividual top managers in explaining
their influence on innovation (Barker and Muell2d02; Daellenbach et al., 1999; Hsu et al.,
2008). External-oriented expertise influences a agans stock of knowledge and

information processing capacity (Bergman et alQ72mith et al., 2005). This stock and
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capacity make a particular difference to routineg patterns of practice in the strategic
IMM, where complexity is higher because attentisriacused on the creation of a balanced
innovation portfolio throughout the firm. Conseqtignwe have considered it theoretically
justified to break the strategic IMM down into araségic/non-expert IMM and a
strategic/expert IMM. Under the latter, externakeoted expertise makes it possible for
senior managers to get effectively involved in #tlecation of resources to specific projects
(in contrast to the former, where senior managdme Vack an in-depth understanding of
technology and markets are involved only in theraWeassignation of resources to units).
Furthermore, in strategic/expert IMM, senior mamagare able to properly recognise,
interpret and discriminate spontaneous bottom-ufiaiives, which are welcome and
encouraged (Goold and Campbell, 1987; Kanter, 2D8dnard-Barton, 1995). In contrast, in
strategic/non-expert IMM, innovation initiativesv@ato be channelled through previously
established frameworks, with spontaneous persaristives outside this framework being
considered disruptive and potentially subject tgafunistic behaviour (Hoffman and
Hegarty, 1993).

In establishing their own operating principles,tmes and practices, IMMs differ from each
other in three interrelated aspects. Firstly, elMN describes a different pattern of how
heuristic processes are carried out and is assedcitt a specific cognitive model of
innovation (Howells, 1995) by which reality conceigninnovation issues is represented and
made sense of, similarities between problems oouppities are recognised, and alternative
solutions or initiatives are brought about and aered (Bergman et al., 2007; Markman and
Gentner, 2001; Nightingale, 1998; Teece and Pisd®94). Secondly, different IMMs
emphasise different perceptions of the prioritydseeegarding information contents (Park
and Kim, 2005). Finally, by proposing distinct lades and information flows across
organisational boundaries, each IMM frames the giesand patterns of use of

communication networks differently (Roussel et 8991).
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2.5. Theoretical Development and Formulation of

Hypotheses

2.5.1. Hypotheses H1a-H1d

Both IMM and ICS frame how boundedly rational magraguse heuristics to search for and
process information and how they represent thgamisations and environments in cognitive
models (Birnberg et al., 2007; Howells, 1995; Magknand Gentner, 2001). Moreover, IMM
influence the areas upon which senior managerdanéeeested in focusing organisational
attention on, creating perceptions of priority re@d regards information contents (Roussel
et al.,, 1991). ICS, in turn, are instrumental icusing organisational attention in order to
encourage innovative behaviours (Simons, 1995)im@aquiring, interpreting and diffusing
information related to issues perceived to be argyi by top managers (Chenhall, 2005).
Thus, IMM and the interactive use of MACS appednadighly interrelated.

An individual MACS should be more likely to be sekd as the ICS under a given IMM if
the heuristics and cognitive models framed by thR&QO8 are compatible with and similar to
the ones framed by the IMM (Bergman et al., 200ifnii®erg et al., 2007). Furthermore,
because of its idiosyncratic sophistication (Tilen2005), each individual MACS is
differently equipped to serve the diverse perceipadrity information needs that arise in
each IMM. Consequently, an individual MACS should hore likely to be selected as the
ICS under a given IMM if it is the best equippeddffectively provide the information
perceived as a priority under that IMM. The chost®uld reinforce that ICS and IMM are
mutually supportive and supplement each other. &yexve expect IMM to be relevant in
conditioning the choice of which individual MACSeaselected to introduce interactivity into
the organisational control package. We next traestas generic line of argument into a set
of testable hypotheses Hla—H1d which posit assongtbetween specific IMM and the

interactive use of individual MACS.

Under an intuitive IMM, there is no long-term inratn strategy framework and innovation
activities are framed as overhead costs that aregralted at aggregate levels. Senior
managers decide on the aggregate funding devotedntivation but participate little in

defining programmes or projects. In this IMM, toamagers use heuristics and cognitive

models that screen out information referring to threject level. They concentrate the
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information search and the representation of readigarding innovation issues in a highly
summarised overview of broad innovation featured aman outline of their effects on

aggregate levels of expenditure and profitabilkg.far as the priority information needs are
concerned, senior managers are likely to be intsdlesy highly aggregated and highly
integrated information rather than in data at loleeel units of analysis (e.g. lower level

responsibility centres, specific projects) (Rousgall., 1991) (see Table 2.1).

Table 2.1. Innovation Management Modes and ateibwf sophistication (information contents) of
individual MACS

Innovation Attributes of sophistication Individual MACS
Management (information content) selected for
Modes (IMM) Scope Aggregation Integration interactive use

Intuitive Broad Aggregated High Balanced Scorecards
Systematic Medium Disaggregated Low Project Management
Systems

Disaggregated and

Strategic/Non.expert Narrow Aggregated High Budget Systems
Narrow Disaggregated and Budget Systems
Strategic/Expert or Broad Aggregated High or Balanced Scorecards

In this context, senior managers are likely toiterested in interactively using MACS that
influence heuristics, represent reality and provaédstructure for information storage and
retrieval (Kadous and Sedor, 2004) in a way thaiviples elements for understanding,
reasoning and predicting the broad scope implinatiof innovation at consolidated levels,
disregarding details at lower levels. Budgets arkkely to be used interactively under an
intuitive IMM since their communication patternsden this mode are characterised by a
mere top-down cascade in which each level defirmg i will spend its part, with little
upward visibility and little attention from senioranagement (Roussel et al., 1991, p. 29). In
contrast, BSC may be expected to be a channel &h bop-down and bottom-up
communication on selected key variables represgimatistic cognitive models. BSC feature
broad scope and high levels of aggregation andrgyorintegration by highlighting
interdependencies between dimensions of the firfme(@all, 2005; Chong and Eggleton,
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2003; Kaplan and Norton, 1996). Consequently, iplgusible that firms following an

intuitive IMM are associated to an interactive 0§&8SC (see Note 5). This is formalised as:

Hla: Firms following an intuitive innovation managementde are more likely to use

interactively balanced scorecards than other indiindl management control systems.

In the systematic IMM, long- and short-term randganp and management instruments in
general recognise projects as discrete and distictryities of interest to senior managers.
Heuristics, cognitive models and decisions are @&@mon a project-by-project basis and
specific targets are set for each individual prpjestile the interrelationships among projects
within and across businesses are omitted. The m@#bon about innovation that senior
managers perceive as deserving priority attenwbers primarily to facets of the individual
project level, and communication patterns are ahesigo ensure flows from each project to
the top and back but not across projects (Parkkamg 2005; Roussel et al., 1991). Since
PMS represent the organisational reality througlognitive model that provides a structure
for information storage and retrieval (Kadous aretd@, 2004) at the project level, the
heuristics and cognitive models framed by PMS magxpected to be particularly consistent
with the heuristics and cognitive models framedibys under a systematic IMM. In terms
of information contents, PMS are MACS featuring med scope (i.e. some selected
financial and non-financial internal metrics), ltevels of aggregation (i.e. information at the
individual project level), and low levels of integion (i.e. little information on how the
decisions made in one project influence other pte)gVan der Veeken and Wouters, 2002;
PMI, 2004), which responds well to the informatioeeds perceived as a priority under the
systematic IMM (see Table 2.1). We posit that:

H1b: Firms following a systematic innovation managemexde are more likely to use
interactively project management systems than oihdividual management control

systems.
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Firms following a strategic/non-expert IMM seekcteate a balanced portfolio of innovation
initiatives. Within the constraints derived fronethenior managers’ lack of external-oriented
expertise (Hoffmann and Hegarty, 1993; Smith et 2005), the strategic importance of
individual projects and priorities are establistoeda firm-wide basis; and quite specific and
precise goals are set and monitored for initiatived fit into these priorities (Roussel et al.,
1991).

Under a strategic/non-expert IMM, firms tend to wseporate-wide heuristics and frame
reality in holistic cognitive models that integrateal, lower-level projects (Howells, 1995).
In terms of perceptions of priority needs regardinfprmation contents, senior managers
operating in a strategic/non-expert IMM are mdetlly to focus attention on information that
does not require highly technical or external-aeenexpertise in order to be interpreted.
Moreover, communication networks are designed tilitae flows across organisational

boundaries.

In such a context, senior managers are likely kecséor interactive use an individual MACS
that influences heuristics, represents reality pravides a structure for information storage
and retrieval in a way that assists in understapdineasoning and predicting

interrelationships and trade-offs across the osgdiun.

Furthermore, senior managers are likely to be @sted in using interactively MACS that

present a narrow scope, focusing primarily on mderfinancial data, and provide both

disaggregated (at the project level) and aggregésédthe SBU or corporate level)

information (see Table 2.1). Non-financial metrpr®vided by broader scope MACS may
have little significance or be incomprehensiblsg¢aior managers with little understanding of
technology and asset deployment, given their Idckxternal-oriented expertise (Hoffmann

and Hegarty, 1993). In contrast, financial data mky an important role in scanning for

managers who lack external-oriented expertise essuch information is used to aggregate
heterogeneous information about a set of divers®f&into a common dimension, which is
expressed in interpretable homogeneous terms @tpr1i973; Van der Veeken and

Wouters, 2002). Since budget systems force infaonatsharing and help achieve

coordination across the organisation (Merchant ¥ad der Stede, 2007), are narrow in
scope (centred on financial metrics) and providehbdisaggregated and aggregated
information (from lower-level responsibility censrer projects up to the whole organisation)
(Subramaniam and Mia, 2003), we expect that:

40



H1c: Firms following a strategic/non-expert innovatiommagement mode are more likely to

use interactively budget systems than other indalidhanagement control systems.

While both the strategic/non-expert and the stiategpert IMM share corporate-wide
heuristics and holistic portfolio-based cognitivedels, the latter is further defined by senior
managers’ high external-oriented expertise. Undstrategic/expert IMM, senior managers
are conversant with technological, market and gdr®mrsiness aspects and therefore do not
rule multi-faceted types of information out as velet (Howells, 1995; Humphreys and
Cheng, 2008). Consequently, heuristics and cognitiodels under a strategic/expert IMM
may incorporate financial and non-financial dimensi, and the perceived priority needs
regarding information contents may include bottaficial and non-financial items. Because
of their corporate-wide holistic approach, seni@nagers of firms under a strategic/expert
IMM are likely to be more interested in interactivesing MACS that present high levels of
integration and aggregation. Since PMS are corsidey provide low integration and low
aggregation (PMlI, 2004; Van der Veeken and Wout082), we do not expect PMS to be
used interactively in firms following a strategigpert IMM. In contrast, both budget systems
and BSC provide a scope that should be interpretplmanagers under a strategic/expert
IMM, and both present high integration and allow figh aggregation. We therefore
hypothesise that:

H1d: Firms following a strategic/expert innovation maeagent mode are more likely to use
interactively balanced scorecards or budget systéras other individual management

control systems.

2.5.2. Hypotheses H2a-H2b

Momentum is a pervasive tendency or force presentganisations by which they adhere to
previous directions of evolution and persevereursping courses of actions or in repeating
patterns of change (Amburgey and Miner, 1992; Jan2@04; Kelly and Amburgey, 1991;
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Miller and Friesen, 1980). Strategic momentum aaptio innovation (hereafter, innovation
momentum) suggests that firms with a propensiipnovate will be inclined to become even
more innovative, whereas those not inclined to wat® tend to further limit the

circumstances under which they engage in innovatibiatives. In the absence of mitigating
influences that attenuate these inclinations, iatiom momentum can lead to dysfunctional
excesses: in high-innovating firms, there is a akeaching too high a level of innovation in
the sense that innovation becomes excessive, inatkeqr produces dramatically diminished
returns; in low innovating firms, there is a riskionovation sinking to a level that leads to
complete strategic stagnation. The use of MACS lganinstrumental in attenuating the

tendency towards these dysfunctional excessesgiMitid Friesen, 1982).

In line with Miller and Friesen’s seminal work, Bis and Otley (2004) found the influence of
the interactive use of MACS on product innovatiapait to be dependent on the firm'’s level
of innovation. On the one hand, they provide evigeconsistent with the affirmation that, in
high-innovating firms, the interactive use of MAG@Sassociated with curbing innovation
output levels. Building on the concept of contrgétems as mitigators of the dysfunctional
excesses caused by innovation momentum, they dhgiienteractive controls help reduce
the risk of excessive or inadequate innovation ubho increased initiative sharing and
exposure, and through the provision of filters. t®& other hand, and even though they found
less conclusive evidence, Bisbe and Otley (2004jgsst that in low-innovating firms,
innovation may be positively associated with arrnattive use of MACS since interactive
controls may contribute to overcoming organisatiomamplacency by legitimating
autonomous initiatives, introducing stimuli and yading guidance. We argue here that firms
that choose to interactively use an individual MA®Bose cognitive model and information
contents are consistent with the cognitive moddl the perceived priority information needs
of the firm’s IMM, will be better equipped to mitage the dysfunctional excesses caused by
innovation momentum. We next formalise this genexipectation in the form of two testable
hypotheses. For that purpose, we consider thbetween IMM and ICS is present in a given
situation if the association between specific IMMdalCS corresponds with one of the

associations theoretically derived in Hla—H1d.

In the case of low-innovating companies, we expkat the ability of the ICS to break
organisational complacency and to mitigate the éang towards sinking innovation (Miller
and Friesen, 1982) will be reinforced if a compahgposes an ICS that provides heuristics
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and cognitive models (Birnberg et al., 2007) thrat @mpatible with and supplement those
provided by its IMM (Howells, 1995) and if, furthmore, the sophistication of the

information contents (Chenhall and Morris, 1986]lehna, 2005) provided by the ICS

corresponds to the priority information needs peezin the IMM (Roussel et al., 1991). If

there is a fit, low-innovating firms should be leetequipped to effectively introduce, when
needed, legitimisation of bottom-up initiativesinsilus and guidance (Bisbe and Otley,
2004), and the effects of the interactive MACS inhancing innovation outputs should be
enlarged. Thus:

H2a: As far as low-innovating firms are concerned, firmswhich the individual MACS
selected for interactive use fits with its innowatimanagement mode will present
higher levels of innovation outputs than firms ihieh the individual MACS selected

for interactive use does not fit with its innovatimanagement mode.

In high-innovating companies, we expect interactWACS to help break the propensity
towards excessive or inadequate innovation indumgdstrategic momentum (Bisbe and
Otley, 2004; Miller and Friesen, 1982). If a higimovating company chooses an interactive
MACS that provides heuristics and cognitive mod@srnberg et al., 2007) that are
compatible with and supplement the ones providedsogM (Howell, 1995; Roussel et al.,
1991) and, furthermore, the information contentsviged by the MACS (Chenhall and
Morris, 1986; Tillema, 2005) responds to the ptiinformation needs perceived in the
IMM (Roussel et al., 1991), we expect it will bettee equipped to effectively introduce,
when needed, initiative-sharing, exposure and growiof filters (Bisbe and Otley, 2004). As
a result, if there is fit, the ability of the ingstive MACS to help curb excessive or
inadequate innovation should be accentuated anckfiexts in constraining innovation

outputs should be reinforced. This is formalised as

H2b: As far as high-innovating firms are concerned, firm which the individual MACS
selected for interactive use fits with its innowatmanagement mode will present lower
levels of innovation than firms in which the indival MACS selected for interactive

use does not fit with its innovation managementenod
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2.6. Research Methodology and Design

2.6.1. Sample Selection and Data Collection

Empirical data were gathered via a questionnairé bg mail to a sample of CEOs of
medium-sized, mature Spanish manufacturing firmasr the purposes of this research,
medium-sized firms were defined as those with amuahturnover of between 18 and 180
million Euros and between 200 and 2000 employaeterims of life cycle, firms founded at
least ten years before the survey was administevede considered to be mature.
Manufacturing firms were defined as those within ABXs (Clasificacion Nacional de
Actividades Economicasection D (Manufacturing Industries). For reasohaccessibility,
we focused on firms headquartered in Catalonia itGpaExploitation of the Dun &
Bradstreet/ CIDEM 2000 database yielded 120 firnegting these screening criteria.

Instruments documented in academic literature dsasetheoretical input from MACS and
innovation research were used as the basis faritial survey draft. The scale items included
in the draft were circulated among six scholardhvgitibstantive or psychometric expertise
and were pre-tested with three CEOs from mediumdsizompanies. Once revised on the
basis of this feedback, questionnaires were digib and returned by mail in keeping with
the suggestions made by Dillman (2000). Out oflif@ distributed questionnaires, 57 were
returned and complet.The process yielded a 47.5% response rate, whioipares well
with the response rate of similar studies (Van $iede et al., 2007). Two-sample t-tests on
means of all measured items for early and lateordgnts and the visual inspection of
parallel box-plots supported the absence of anyooisvnon-response bias. Support in favour
of the absence of common method variance causathigle-source bias was obtained using
Harman’s one factor test (i.e. four factors withezivalues > 1).

2.6.2. Measurement of Constructs

Interactive use of MACS

In this study, we pay special attention to thredivildual MACS, namely budget systems,
BSC and PMS. Panel A in Table 2.2 reports the pesef the individual MACS in the
sampled firms. Interactive use of the three indialdVIACS under study was measured by a

multi-scale instrument developed by Bisbe and Of{2904). This instrument captures
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properties of interactive MACS such as the pattefrattention of senior managers, the
pattern of attention of middle management and tlesgnce of face-to-face challenges and
debate. Properties of interactive MACS such as doom strategic uncertainties and
inspirational involvement were omitted in this stu@isbe et al., 2007). The questionnaire
items are disclosed in Appendix 2. Factor analgsigported unidimensionality for each of
the three selected MACS (Appendix 3). Three sumdhatales were created by adding the
scores of the items related to each of the threeCBIAin those cases where an individual
MACS was not present, its interactive use receavee@ro score). The internal consistency of
each of the three scales was assessed using Chimbhadhe threen were in the 0.77-0.78
range, suggesting that the reliability of the comds was acceptable. Panel B in Table 2.2
contains descriptive statistics of these constructs

Table 2.2. Descriptive Statistics of Interactiveeldd MACS

Panel A Are .... Present in the firm?
Number of selected Budget Balanced Scorecards Project Management Systems
MACS that are present Systems (BSC) (PMS) # firms
3 Yes Yes Yes 30
2 Yes Yes No 14
2 Yes No Yes 6
2 No Yes Yes -
1 Yes No No 5
1 No Yes No 1
1 No No Yes -
0 No No No 1
Total firms = 55 Total firms = 45 Total firms = 36 57
Panel B Theoretical Min  Max Mean Std Med Bivariate Spearman
Range Dev ian Correlations
@ @ 3
(1) Interactive Use of Budgets (USEBUD) 0.0-21.0 0.00 19.00 12.47 4.40 13.0
0
(2) Interactive Use of Balanced Scorecards (USEBSC 0.0-21.0 0.00 21.00 10.94 6.42 13.0
0 |[0.432*
(3) Interactive Use of Project Mgmt.Systems (USEPMS 0.0- 21.0 0.00 18.00 8.05 6.70 10.0
0 |0.351* 0.382*
(4) Innovation (INNOV) 3.0-21.0 5.00 21.00 14.12 4.45 14.0-0.224 0.117 -0.013
0

Innovation Management Modes

In order to empirically derive a taxonomy of IMMathwas theoretically grounded in the

typology proposed in Section 2, we selected thieviohg attributes (i) the degree of senior
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management involvement in the allocation of resesito specific projects (Park and Kim,
2005; Roussel et al., 1991); (i) the role of reutign of the bottom-up blossoming of
autonomous innovation initiatives that emerge aths organisation (Goold and Campbell,
1987; Kanter, 2001; Leonard-Barton, 1995; Roussall.e 1991); (iii) the extent to which
portfolio techniques are used (Miller and Morri999; Roussel et al., 1991); (iv) the level of
precision in project goal-setting and evaluationpaobgress (Roussel et al., 1991); (v) the
extent to which technical and business perspectavesntegrated (Miller and Morris, 1999;
Roussel et al., 1991); and (vi) the existence oflhmaisms for evaluating trade-offs among
projects (Roussel et al., 1991).

Each of these six attributes was measured on argmiat Likert scale with two opposed
statements as anchors (see Appendix 2 for quesii@items). Scores on these items were
then used to classify firms into groups, using anlmation of hierarchical and non-
hierarchical clustering algorithms. A hierarchigalocedure (using Ward's method for
distance measure) was first used to establish timebar of clusters and to specify initial
cluster seed points. In accordance with the inminat of most typologies of R&D and
innovation management modes, it was establishedhtbanumber of interpretable clusters to
be obtained from the data should be in the rangéwofto five. We examined all four
alternatives (i.e. the two-, three-, four- and {folester solutions) derived from the
combination of hierarchical and non-hierarchicagadures. After evaluating the results of
all alternatives resulting from hierarchical procesk, we selected the four-cluster solution
since it provided results that were interpretaliVemy the theoretical configurations and given
that the analysis of the alternative clusteringugohs did not raise competing interpretable
results. We subsequently used a non-hierarchicabcegiure (k-means SPSS’
QUICKCLUSTER, which uses a parallel threshold me)hto produce a cluster solution for
a pre-specified number of four clustétsThe resulting number of firms per cluster and the

descriptive statistics of variables for each cluate presented in Table 2.3.
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Table 2.3. Comparison of items scores betweenerkist

Clustef n Allocation  Recognition Portfolio  Precision Tech/Buss Trade-offs
1 7 Mean 4.43 4.14 2.71 571 3.29 3.57
Std.Dev. 1.27 1.57 0.76 0.95 1.38 1.27

Median 4.00 4.00 3.00 6.00 3.00 4.00

2 8 Mean 6.38 3.50 2.50 1.88 3.75 4.88
Std.Dev. 0.74 0.53 1.41 0.64 1.67 1.89

Median 6.50 3.50 2.00 2.00 4.00 5.50

3 13 Mean 2.38 3.46 4.00 3.77 5.15 5.38
Std.Dev. 1.04 1.13 1.53 1.59 0.99 1.04

Median 2.00 4.00 4.00 4.00 5.00 5.00

4 29 Mean 6.00 5.52 5.28 3.34 6.10 5.55
Std.Dev. 0.85 1.24 1.13 1.72 0.72 1.18

Median 6.00 6.00 6.00 4.00 6.00 6.00

Total 57 Mean 5.04 4.60 4.28 3.53 5.21 5.18
Std.Dev 1.80 1.51 1.66 1.78 1.48 1.40

Median 6.00 4.00 4.00 4.00 6.00 5.00

Kruskal-Wallis test Chi-square 35,808 23,704 25,667 17,354 28,980 10,483
(df=3) Sig. .000 .000 .000 .001 .000 .015

L

1 = Intuitive; 2 = Systematic; 3 = Strategic/NonpER; 4 = Strategic/Expert

We interpreted the results of the cluster analgsighe basis of the values of the clusters’
centroids, leading to the profiles summarised ibl@&.4. The resulting profiles could be
meaningfully related to the theoretical framewonkdaconfigurations proposed by the
typology of IMM described in Section 2.4.2, anddlbwere assigned correspondingly.
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Table 2.4. Interpretation of the clusters repraagrihnovation Management Modes

Intuitive Systematic Strategic / Strategic /
(n=7) (n=8) Non-expert (n=13) Expert (n=29)
Senior management involvement Overall Allocation to Overall Allocation to specific
in theallocation of resources allocation specific projects Allocation projects
to specific projects
Role ofrecognition Non-recognition of Previously Previously established Framework +
of bottom-up blossoming spontaneous established framework Recognition of
of innovation initiatives initiatives framework spontaneous initiatives
Extent to which Decisions based on Decisions based on Decisions based on a Decisions based on a
portfolio techniques are used an individual an individual project portfolio-basis  project portfolio-basis
project-basis project-basis

Level ofprecision

in project goal-setting Least precise Most precise Quite precise Quite precise
and evaluation of progress

Extent to which Low Low Moderate/High High
technical and business integration Integration Integration integration
perspectives are integrated
Existence of mechanisms Priorities within Priorities within Priorities across areas Priorities across areas
to evaluatdrade-offs areas areas

among projects

Innovation

While innovative activity takes many different fasr{Damanpour, 1991; Garcia-Valderrama
et al., 2003; Johanessen et al., 2001; OECD, 2008)is paper we focus specifically on

product innovation. Product innovation is underdtbere from an output perspective, and it
is defined as the development and launch of predwtich are in some objective respect
unique or distinctive from existing products (Higgi 1996; OECD, 2005). The firm level is

taken as the minimum level of institutional novetltydefine the scope of product innovation
(Bart, 1991; Kamm, 1987; Li and Atuahene-Gima, 2GDECD, 2005; Souder, 1987).

In order to measure product innovation, we reliedtioe scale used by Bisbe and Otley
(2004), which drew on instruments proposed by Caebml. (1992), Scott and Tiessen
(1999) and Gemser and Leenders (2001), and ad#med to reflect innovation from an

output perspective. The instrument consists ofethtems measured through seven-point
Likert scales, namely the rate of introduction @wnproducts, the tendency of firms to
pioneer, and the part of the product portfolio esponding to recently launched products.
Anchors for the three Likert scales refer to inrtoxgnon-innovative behaviours during the
last three years in relative terms, in comparisah the industry average (see Appendix 2 for

guestionnaire items). Factor analysis supportedinm@nsionality with a 75.44% of variance
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explained (Appendix 3). A summated scale was cdehie adding the scores of the three
items, and reversed so that high scores represaighdevels of innovation (see Panel B in
Table 2.2 for descriptive statistics). A Cronbachf 0.83 indicated high internal consistency
of the summated scale.

2.7. Results

Table 2.5 reports the medians of the interactiwe afsthe three different individual MACS
captured in this study and of innovation within lead the four IMM. In order to test Hla
through H1ld, we examined whether differences amueigs of MACS within each IMM
were significant. We restricted our analysis to plags of MACS which corresponded to the
expected differences as derived from the formutatibH1a through H1d. Table 2.6 reports
the results of the battery of Wilcoxon matched$aigned-ranks tests that were used to
examine these pair-wise comparisohs.

Table 2.5. Medians of construct scores by Innowvakitanagement Mode

Innovation Management Modes

Full Intuitive ~ Systematic ~ Strategic/ ~ Strategic/
Non-Expert Expert

sample

n =57 n=7 n=238 n=13 n=29
Interactive Use of BudgetsSEBUD) 13.00 8.00 12.00 15.00 13.00
Interactive Use of Balanced ScorecaaseBSC) 13.00 13.00 12.50 14.00 11.00
Interactive Use of Project Mgmt Syste(nsepPMS) 10.00 0.00 11.50 11.00 9.00
Innovation(INNOV) 14.00 14.00 15.50 13.00 15.00

As indicated in Table 2.6, significant differenc®se in the comparison between pairs of
MACS in three out of four IMM. Excluding the systatit IMM (for which no significant
differences were detected), significant differenaese observed in five out of six compared
pairs, all of which were in the direction positedthe hypotheses. At the level of the specific
IMM, pair-wise comparisons among MACS within thduitive IMM suggested that, as
predicted by Hla, firms under this mode are mdeelyito use interactively BSC than both
budget and project management systems (PMS) (p05).0ln contrast, no significant
differences between pairs of interactive use oividdal MACS were found in the systematic
subgroup (even though results indicated that tterantive use of PMS is marginally higher

in firms under a systematic mode than in other $jxnin the strategic/non-expert subgroup,
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as expected, firms appeared to be more likely & ngeractively, budget systems than other
individual MACS. However, while the difference witPMS is significant (p < 0.05), the
difference between budget systems and BSC is negaRing the strategic/expert IMM,
significant differences arose between the intevactise of PMS and the interactive use of
both budgets (p < 0.01) and BSC (p < 0.05), suppmpthe postulate that firms under this
IMM are more likely to use interactively BSC or lgats than PMS. Overall, our empirical
results indicated that Hla and H1d are supporked,H1c is partially supported, and that no

supporting evidence was found in favour of H1b.

Table 2.6. Differences between pairs of Interactiy®e of individual MACS within Innovation

Management Modes

Innovation Management Mode Comparison between Interactive Use z Sign.
(Hypotheses) of particular MACS
Intuitive (H1a) Balanced Scorecards vs. Budget Systems 1.75 0.040*
Intuitive (H1a) Balanced Scorecards vs. Project Management 2.03219.
SystematidH1b) Project Management vs. Balanced Scorecards 0.174330.
SystematidH1b) Project Management vs. Budget Systems -1.45 0.074
Strategic/non-expe(H1c) Budget Systems vs. Balanced Scorecards 0.71 0.238
Strategic/non-expe(H1c) Budget Systems vs. Project Management 2.10 0.018*
Strategic/expertH1d) Balanced Scorecards vs. Project Management 1.99269.
Strategic/experfH1d) Budget Systems vs. Project Management 2.92 0.002**

Note:Wilcoxon matched-pairs signed-rank test for the iaredifference of external variables within innaeatmanagement modes.
* ** Significant levels at 5% and 1%, respectivébne-tailed tests).

In order to test H2 and H2b, we classified firmstwo subgroups, based on whether the
MACS chosen for interactive use coincided with itigividual MACS posited by hypotheses
Hla to H1d. Firms were classified as ‘fit’ if theAZS with the highest interactive use score
coincided with the theoretically derived fit propdsin the hypotheses. Thus, intuitive firms
where USEBSC > USEBUD and USEPMS; systematic fwhsere USEPMS > USEBUD
and USEBSC,; strategic/non-expert firms where USEBYDSEPMS and USEBSC; and
strategic/expert where USEBUD or USEBSC > USEPM&wetassified as cases of ‘fit’ (n
= 30). Otherwise, firms were classified as casesnoh-fit' (n = 27). We subsequently
performed two Mann-Whitney U tests; one comparimgpiation scores between ‘fit’ firms
and ‘non-fit’ firms in low-innovating firms (innowen score< median 14.00) (H2a), and a

second replicating this analysis for high-innovgtifirms (innovation scores > median)
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(H2b). As shown in Table 2.7 Panel A, results ssgdeat for both the low- and high-
innovation sub-samples, there is a significantetiédhce (p < 0.05) in the level of innovation
between firms in which the individual MACS selected interactive use corresponds with
the conceptually-derived fit and firms in which tdés no such fit. Univariate results suggest
that, for low-innovating firms, innovation scoreee asignificantly higher in non-fit firms
whereas, for high-innovating firms, they are siguaiftly higher in ‘fit’ firms. Multivariate
results for both low- and high-innovating firms tatfling for IMM, ICS and size (see Table
2.7 Panel B) were consistent with the Mann-Whitbesesults. For low-innovating firms, the
coefficient of the variable FIT was negative anghgicant at the p < 0.05 level. For high-
innovating firms, the coefficient of the variabléTRvas positive and significant (p < 0.01).
In summary, while the evidence reported in bothefmnof Table 2.7 supports the existence of
significant differences in the level of innovatibatween ‘fit" and ‘non-fit’ firms, the detected
differences appeared to be in the opposite dineaifdhe predicted signs that were posited in
H2a and H2b.
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Table 2.7. Tests for differences on innovation eemvnon-fit and fit firms

Panel A: Mann-Whitney U test for the differencesimmovation between non-fit vs. fit in low- and
high-innovating firms.

Low-innovating firms High-innovating firms
Non-fit Fit Non-fit Fit
n=16 n=15 n=11 n=15
Innovation median 11.50 9.00 18.00 19.00
4 -1.716 * -1.941*

* ** Significant levels at 5% and 1%, respectivébne-tailed tests)

Panel B: Multiple regression of innovation on fitiuding control variables.

Y =a + BiFIT + ICS +BIMMdummies + S6SIZE +¢

Low-innovating firms High-innovating firms
Predicted Coefficient  t-Stat Predicted Coefficient t-Stat
Sign sign
Constant 347 ** 8.31 **
FIT + -0.445 -1.82 * — 0.502 3.34 **
ICS -0.189 -0.93 -0.444 -2.83 *
IMM 4 -0.107 -0.48 0.200 1.38
IMM » -0.308 -1.23 0.134 0.74
IMM 5 -0.229  -0.96 -0.244 -1.61
SIZE -0.262 -1.31 0.056 0.34
R%(Ad)) 0.015 0.505
F-stat 1.076 5.244 wk
Max_VIF 1.844 1.659

Dependent variable = INNGMor low-innovating firms (to correct for mild netijge skewness in this sub-sample); INNOV
for high-innovating firms; FIT = Dummy variable thaquals 1 if the firm was classified as fit; O ethise; ICS =
Interactive use of the individual MACS (USEBUD, USEB&QJSEPMS) that theoretically corresponds to the'§ IMM;
IMM = Three dummy variables for the four Innovation lgement Modes; SIZE = Ln(Sales in millions of Ejros

* ** Sjgnificant levels at 5% and 1%, respectivdlyne-tailed for the variable with predicted signwo-tailed otherwise).
Standardised coefficients are presented for a#peddent variables.

2.8. Conclusion

The aim of this study is to contribute to the enmegd-evers of Control (LOC) literature on

the relationships between innovation and managemaenbunting and control systems
(MACS) by providing insights on the choice made d®nior managers in selecting which
individual MACS are selected for interactive usedractive control systems, ICS) (Simons,

1995, 2000), as well as on the impact of this ahoic innovation outcomes.
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Regarding our first research question, we haveeatgiat the choice of ICS is deliberate and
systematic, and that it pursues (1) the compaialnd similarity between the heuristics and
cognitive models provided by the firm’s Innovatibtanagement Mode (IMM) (Roussel et
al., 1991) on the one hand, and those providech®yMACS used interactively on the other
hand (Birnberg et al., 2007; Howells, 1995); and {Re ability of the idiosyncratic
information contents of individual MACS used as I@Seffectively respond to the diverse
perceived information needs that arise in each I@¥enhall and Morris, 1986; Roussel et
al., 1991; Tillema, 2005). We have consequentlyadgthat a firm would be more likely to
interactively use an individual MACS that is compkt with and presents similar
characteristics to its IMM, with both IMM and indiwal MACS supplementing each other
and being mutually supportive. We have establishedries of expected specific associations
as situations of conceptually-derived fit. The emepl evidence gathered from medium-sized
firms has supported the hypotheses regarding funter an intuitive IMM (which tend to
select BSC for interactive use) and under strategpert IMM (which tend to select BSC or
budgets as ICS). Less conclusive evidence was foagdrding the systematic and the
strategic/non-expert IMM, but overall evidence Ipagvided at least partial support for the
theoretical development establishing that the @ the specific MACS to be used

interactively in a firm is associated with the tygfdMM followed by the firm.

Our second research question concerns the extewhith fit between IMM and ICS is
translated into beneficial implications on innowati outputs. We considered that the
beneficial outcome that should be expected fronctreeptually- derived fit between IMM
and ICS is an enhanced ability to mitigate the midé dysfunctional excesses caused by
innovation momentum (Bisbe and Otley, 2004; Mikexd Friesen, 1982). The results of our
study indicate that there is in fact a significdiiterence in the level of innovation between
those firms in which the individual MACS selectext fnteractive use corresponds with the
conceptually-derived fit and those firms in whitkette is no such correspondence. However,
we have found this effect to occur in the oppositeection to what we had originally
predicted. Contrary to our expectation, we havendbthat the low-innovating firms in which
the MACS selected for interactive use under a giké& corresponds to the conceptually-
derived fit have even lower levels of innovatiorarththose obtained in the absence of fit.
Analogously, in the case of high-innovating firme& have found evidence suggesting that
when the MACS selected for interactive use undegiveen IMM corresponds to the

conceptually-derived fit, firms are likely to havegher levels of innovation than firms
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without such fit. Altogether, our results indicabat firms in which IMM and MACS present
similar heuristics and cognitive models, and inahhiCS obediently provide the information
needs that are perceived as priorities by senigrageement given the emphasis of its IMM,
are less effective in mitigating the dysfunctiomaicesses of innovation momentum than

firms in which there is no such fit.

A plausible avenue for interpreting this findingtieat the ability to effectively mitigate the
dysfunctional excesses of innovation momentum isenfikely to stem from the introduction
of elements which, rather than replicating andyfutomplying with existing patterns,
introduce diversity, offer new perspectives andnegeduce some disruption. This argument
can be related to the distinction proposed in thycipology literature on supplementary fit
and complementary fit (Cable and Edwards, 2004ppfmentary fit refers to situations in
which entities possess similar or matching charsties, and the characteristics of one entity
replicate to a large extent the characteristicetbér entities. In contrast, complementary fit
refers to situations in which the weaknesses araheteeds of one entity are offset by the
strengths of other entities. In our theoretical elepment, we implicitly framed our
hypotheses in terms of supplementary fit. The ewdewe have found at least partially
supports the set of hypotheses that postulatdNtdtare associated with the interactive use
of those individual MACS that provide supplementfityHowever, our findings indicate that
this supplementary fit does not in fact lead to emhanced ability to mitigate the
dysfunctional excesses of innovation momentum,rhtiter may lead to its reinforcement.
Our results allow us to speculate that this abiktynore likely to arise from the richness
obtained by introducing elements that do not fulbnform to existing patterns and offer

instead new, complementary perspectives (i.e. comg@htary fit).

Several limitations of the current study must benfgal out. By concentrating on ICS, this
study does not analyse the interplay between degn®MACS, interactive MACS and the
other MACS within the control package (Otley, 198@almi and Brown, 2008; Merchant
and Otley, 2007; Widener, 2007). Moreover, its sfesctional nature does not allow for a
process-based understanding of the dynamics afltbiee of the ICS. Our findings provide
useful insights that could form the basis for fetujualitative research examining the
dynamics of the process by which an individual MAISShosen for interactive use under
different IMM, as well as the dynamics of the inggliions of this choice regarding

innovation momentum. Finally, given the limitatioms sample size, and the specificities
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regarding firm size, industries and location, aautmust be applied in generalising the

results.

Despite these limitations, this paper contributestite development of LOC theory by
emphasising the relevance of the choice of indeddACS to be used interactively. This
issue, crucial in LOC theory, had been under-rebeat in prior empirical literature. The
results presented in this study contribute in tieigard on several grounds. First, we have
covered several individual MACS that are candidébesnteractive use, which has allowed
us to highlight the idiosyncrasies of each indiddMMACS should it be selected for
interactive use. Second, we have developed LOQsedaim that the choice of ICS is not
random but systematic by providing evidence thapsus the fact that the choice of ICS is
associated with the configurations of organisati@mal managerial processes through which
innovation arises (IMM). Moreover, we have introddca new angle into the discussion
about the effects of ICS on innovation by conclgdihat innovation output levels are
affected by the presence or absence of fit betwbenlMM followed by a firm and the
individual MACS selected for interactive use. Fipathe results of our study suggest that
supplementary fit between IMM and ICS may not betriimental in mitigating the
dysfunctional excesses of innovation momentum, ibstead may reinforce the tendency
towards them. Future LOC studies should striventegrate issues surrounding the choice of
the individual MACS selected for interactive usdhmesearch into the interplay between
levers. We believe that this integration will enbanhe ability of researchers to capture how
firms successfully manage the tension between #ael fior the predictable achievement of
pre-established objectives and the need for creatinovation and how the management of

this tension is ultimately reflected in long-termrformance.
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2.10. Notes

! Management Accounting and Control Systems (MACSY rieféhe set of procedures and processes that reesage in

order to provide valuable information in decisioakimg, planning, monitoring and evaluation andimately, to ensure
the achievement of their goals and the goals oir theganisations. MACS comprise multiple formal amdormal
individual control systems that operate collecthahd interdependently to constitute control paeka@tley, 1980, 1999;
Chiapello, 1996; Merchant and Otley, 2007; Malmi &mdwn, 2008).

2Ambiguous findings may potentially be explaineddifferences in the conceptualisation of what cdats an ICS. If the

definitions of what constitutes an ICS include oalyparrow subset of its theoretical properties, stgbmay vary across
studies, and ICS may be mistaken for other constrsioeth as mere intensive use or mere participasee(Bisbe et al.,
2007).

3 According to the LOC framework, while any individuMMACS can potentially be used diagnostically as wasl
interactively, individual MACS present in the contpmackage of a given firm are used, except in ratheeptional
circumstances, either diagnostically or interadyiviSimons, 1995, pp. 103, 120; 2000, pp. 124, Z€8ics in the
original). Nevertheless, some authors (i.e. Tuom20®5; Widener, 2007) have pointed out that irdiliei MACS can
simultaneously be used both in an interactive aral diagnostic manner. Based on LOC theory, poteztjalanations for
this discrepancy include the following: (1) the edij of analysis covers only one individual MACS, ethimakes it
virtually impossible to comparatively detect diagtio uses in some individual MACS and interactivesugn other
individual MACS; (2) the nature of the MACS under lgsis (e.g. performance measurement systems) ibrimad (with
many subsystems within, some used interactiveljiesdiagnostically); and (3) the conceptualisatibthe constitutive
properties of ICS is not stringent enough (see 2pte

*The scope of a particular MACS refers to focus amahtjfication (we have ignored the time horizon-slibension in this
study). Narrow (broad) scope MACS provide informatitat is internally focused and financial (relatedboth the
internal and the external environment and includioth financial and non-financial measurements)gragation refers to
the degree to which data are processed and suneaiaoigrovide summated information. Hence, low ifhigggregation
refers to systems that only provide basic raw, aogssed data at lower-level units of analysis ésystthat provide
processed data that are aggregated in higher-levies of analysis). Finally, integration refers ttoe provision of
information as to how the decisions made in oneadegent or area may influence the performance ledrolepartments,
areas or activities (Chenhall and Morris, 1986; Bausvend Abernethy, 2000).

° Hereafter, we use ‘balanced scorecard’ (BSC) to ttefenulti-perspective performance measurement sysia generic
terms. Therefore, BSCs as defined here do not neéalloev the exact procedure as suggested by Kaptah Norton
(1996, 2000). For the purposes of this study, sursed, multi-perspective sets of both financial armah-financial
indicators that aim to capture the extent to whsithtegic objectives are being achieved are lathaeeBSC.

6 Organisational and managerial processes referetaatitines, operating principles and patterns atfice within a firm.
Rather than modular or loosely-coupled entities tharate in isolation, organisational and manab@recesses are
better understood as operating in organisationahfigorations, each configuration representing a eceht
multidimensional constellation of conceptually st routines, operating principles and patternprattice (Meyer et al.,
1993; Fiss, 2007).

" While we extend R&D and R&D departments in Rousgeblés framework to innovation and innovative @nitve
acknowledge that innovation is not necessarilyinated or developed within an R&D department or flR&D activities
(Escorsa and Valls, 2003; Von Hippel, 1988). Int fatudies on technological innovation are expeireyn a paradigm
shift from R&D management to knowledge managememenEso, frameworks that link knowledge managemie&D
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management and innovation management (e.g. Nié@®;Park and Kim, 2005) have often drawn uporRbassel et al.
(1991) typology. Some authors have proposed refamesnor extensions of Roussel et al.’s typology ¢hge et al.,
1999; Miller and Morris, 1999; Park and Kim, 2008ogers, 1996), but consensus regarding these gidagtaand
consequently their influence, is still limited.

8 Even though typologies of R&D modes and IMM can fteripreted as chronologies of generations assdciatepecific
periods of time in an evolutionary process, they lsa alternatively interpreted as maps of confijona that can coexist
at a given moment in time across firms that folldifferent organisational patterns. For example sgsient with this latter
approach, Roussel et al. (1991, p. 25) point out'#tzawe look on today’s industrial scene, we she][three generations
of R&D management in practice’. In this study, weptdthis latter approach, and therefore expecdifierent IMM to
coexist contemporarily in the industrial setting.

%1n order to control for undesired effects relateddlationships with headquarters, subsidiariesiaitinational companies
(MNC) with headquarters outside Spain were excludatte most often these companies do not locagares centres
and innovation activities in Spain. Even thoughréhare some significant exceptions, most Spanibkigiaries of MNC
headquartered outside Spain engage in advancedfasamng or commercial activities related to inative advanced
products developed abroad rather than developigig dfwvn innovations (Buesa and Molero, 1998; Heiiteg2001).

9 The firms in the resulting useable sample repreaevdriety of industries, including chemical ancaphaceutical (11
firms), textile (seven firms), food and beveragsix firms), manufacturing of mechanical equipmesik firms), metal
manufacturing (six firms), manufacturing of elecali equipment (five firms), automobile supplies gadts (four firms)
and miscellaneous (12 firms). Average sales are@&E®@lion (minimum E18.63 million, maximum E165.28illion) and
the average number of employees is 374 (minimum 2@&imum 800).

" Yierarchical agglomerative techniques using Ward&thod indicated similar percentage changes iraggtomeration
coefficient across the relevant range of numbesiasters. Visual inspection of the dendrogramsrditiprovide either a
clear-cut basis for selecting a number of clusietse formed. Therefore, cluster centroids fromhtegarchical results for
2, 3, 4 and 5 clusters were respectively useditialiseed points for the respective non-hierarahatustering procedures.
The four-cluster solution was selected since it wassistent with the results of the analysis and weeoretically
interpretable. In order to test robustness, we @egjan a two-step sensitivity analysis. First, vam six alternative
hierarchical clustering procedures, excluding ohéhe six variables used to form the clusters, &itree. Based on the
agglomeration coefficients and the dendrogramdijvia out of six computations the four-cluster saat surfaced as
appropriate and was theoretically interpretableo8d, we replicated the non-hierarchical proced(pes-specifying four
clusters) with subsamples resulting from a randgiit. sWe evaluated the congruence between the rassgt of
observations to clusters using the randomly splitssamples and the assignment to clusters in thesdoiple solution,
obtaining 74% coincidence in the assignment of nlag®ns to clusters (Z = 3.56; p < 0.001).

12|MMs and ICS have different natures. While IMM reggat a limited number of equilibrium states that largely path-
dependant (Park and Kim, 2005; Roussel et al., 19B&)interactive use of a particular MACS can bgistdd or fine-
tuned incrementally in a continuous progressiom(is, 1995). Consequently, we ruled out a configpmaapproach to
fit and the predicted association between IMM B8 Is specified as a Cartesian fit (Gerdin and Grz9e4, 2008).
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Appendix 1. Roussel et al's framework of R&D Management Modes

Intuitive mode

Systematic mode

Strategic mode

Context No long-term strategic . Transition state . Holistic strategic framework
framework . Partial strategic framework
R&D is an overhead cost
Philosophy R&D decides future . Judge-advocate . Partnership

technologies
Business decides current
technology objectives

management/R&D relationshi
Customer-supplier
business/R&D relationship

p

Organisation

Emphasis on cost centres a
disciplines
Avoid the matrix

nel

Centralised and decentralised
Matrix management of project

[

Breaks the isolation of R&D

Technology/
R&D strategy

No explicit link to business
strategy

Technology first, business
implications later

Strategic framework by projec
No integration business- or
corporate wide

e

Technology/R&D and
business strategies integrat
corporate wide

ed

Operating principles, routineg
and practices

Lacking combined
business/R&D insight
Fatalistic

Distinguish between types of
R&D

Combined business/R&D
insights at project level

Combined R&D/business
insights across the spectrun

n

Funding

Line item in annual budget
Fund what you can afford

Funds based on needs and ris
sharing

Different parameters by R&D
type

Varies with technology
maturity and competitive
impact

Resource allocation

At the discretion of R&D
No upward visibility

To fundamental R&D by
central R&D management
To other R&D jointly by
customers and suppliers
separately in each area

Based on balancing of
priorities and risk/reward
trade-offs across areas

Targeting

Is anathema for fundaments
and radical R&D

Business and technological
objectives sequential

Consistent business and R&D
objectives by project for
incremental and radical R&D
Targets precisely defined

All R&D has defined
consistent business and
technological objectives
located within a firm-wide
portfolio

Targets precisely defin

Priority setting

No strategic priorities
Priorities vary with
operational circumstances

For fundamental R&D by
central R&D management
For other R&D jointly by
customers and suppliers
separately in each area

Across areas, according to
cost/benefits and contributig
to strategic objectives

=]

Measuring results

Expected results not
precisely defined
Measurements often
misleading

Expected results precisely
defined at the project level
Quantitative for incremental
R&D

“Market intelligence gap” for
radical R&D

Expected results precisely
defined

Portfolio perspective
Against business objectives
and technological
expectations

Evaluating progress

Ritualistic and perfunctory
Periodic

Formalised peer reviews

Good communications with
businesses for incremental an
radical R&D projects

Regularlyandwhen external
events and internal
developments warrant

Source: adapted from Rousselal, (1991)
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Appendix 2. Questionnaire Items

Innovation

(In comparison with the industry average).

. (1) During the last three years we have launchady new products (new to the firm) vs. (7) few n@wducts.

. (1) In new products, we are very often first-tariet vs. (7) very rarely first-to-market.

. (1) The percentage of new products in our proghactfolio is much higher than industry average (@.is much lower

than industry average.

Innovation Management Modes

. (1) 'am involved in the overall allocation obmrirces to innovation, but not in the decisionsuabize specific project lines
to which these resources will be allocated vs.I(@jn involved in the choice of innovation linesasll as in the
decisions about specific projects to which theseueces will be allocated\(ocation).

. (1) Innovation always takes place within a prergly established framework. Spontaneous persoitatives disrupt this
framework. vs. (7) Innovation often arises fromsfameous personal initiatives. For me, it is esaktut identify and
support such initiativedRecognitio.

. (1) When approving, measuring results of or eatiihg an innovation project, decisions are baseyealall on the specific
features of that individual project vs. (7) dediscare based above all on that project’s placauimpooject portfolio
(Portfolio).

. (1)For every project, we always quantify pre@dgectives (e.g. time, cost, quality) and measurepoogress in relation to
those objectives vs. (7) It is common that for sqr@ects we do not quantify precise objectives emrisequently we
do not follow-up progress towards these object{Rescisior).

. (1) Managers of innovative units should compdyemianage their area. It is not their role to hawmeoverall vision of the
business, nor contribute to deciding the genera\vation policy vs. (7) Apart from competently mgimg their area,
managers of innovative units should have an ovetiaibn of the business and contribute to shaphwy deneral
innovation policy Tech/Busp

. (1) When we are planning, the decision about ipiarticular project should go ahead is taken witkach area. vs. (7) is

taken globally. We compare innovation projects frdifferent areas and prioritise among thémage-off3.

Interactive Use of MACS

Is some kind of budgetary system (definition in€ddin original questionnaire) used in your company?

(Yes/no). If yes, thenilf. id. for balanced scorecard tableaux de bordotiner multidimensional performance

measurement systems and for project managemeatrsyst

(1) Only when there are deviations from plannedguerance are budget follow-up reports the main etifor face-to-face
discussion with my executive team vs. (7) Whetlnerd are deviations from planned performance oy madget
follow-up reports are the main subject for facdeoe discussion with my executive team.

. (1) I pay periodic or occasional attention to getd (e.g. setting objectives, analysing periodilofv-up reports, . . .) vs.
(7) | pay regular and frequent attention to buddatse them permanently.

. (1) For many managers in my company, budgetsiregeriodic or occasional, but not permanentnéita vs. (7) In my

company, budgets require permanent attention flbmanagers.
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Appendix 3. Factor Analysis* and Reliability Analysis

Variable Items in questionnaire Factor 1
Interactive Use of face-to-face challenge on a continuous basis 0.854
Budgets (USEBUD)  permanent personal attention by the CEO 0.871
permanent personal attention by manage 0.755
Eigenvalue 2.06
% of variance 68.60%
Cronbach’su 0.77
Interactive Use of face-to-face challenge on a continuous basis 0.832
Balanced Scorecard  permanent personal attention by the CEO 0.854
(USEBSC) permanent personal attention by manage 0.819
Eigenvalue 2.09
% of variance 69.75%
Cronbach’su 0.78
face-to-face challenge on a continuous basis 0.770
permanent personal attention by the CEO 0.879
Interactive Use of permanent personal attention by manage 0.879
FJC;J;SN“IA Sg)mt.Syst. Eigenvalue 2.13
% of variance 71.24%
Cronbach’su 0.78
rate of introduction of new products 0.856
tendency of firms to pioneer/being first-to-market 0.859
Innovation (INNOV) o, sajes from recently launched products 0.891
Eigenvalue 2.26
% of variance 75.44%
Cronbach’su 0.83

* Factor loadings based on principal component aisalg®tated solutions using VARIMAX.
For individual MACS, unidimensionality and reliabjl of the constructs related to interactive useensssessed taking into account the
observations from the full sample that reportedige that individual MACS (n = 55 for budgets; n 5 fér BSC; n= 36 for project
management systems). The rationale for ignoringusars was to avoid a potential bias towards uredsionality and high reliability
just because all items for non-users were systeaitiscored as zero. Inclusion of all cases algipsrted the dimensionality structure
and reliability analysis presented here.
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Chapter 3: The Role of Management Accounting and
Control Systems as Antecedents of
Organisational Creativity and Conversion

Ability in Innovation Processes

3.1 Introduction to chapter 3

The third chapter of this thesis addresses thetigakhip between management
accounting and control systems (MACS) and innovapoocess. The emphasis in this
section is not on whether MACS contribute to geteera desirable organisational
outcome but rather to identify the relationship agiepecific MACS within a control
package and the channels that could explain how BlAGfluence final product
innovation. This paper has been presented in sesearch seminars and conferences.
This thesis brings the version presentedAatounting, Organization and Society
Workshop in Creativity and Control

3.2. Abstract

This paper examines the influence of Managemenbiaiing and Control Systems on
the development of some key organisational capesilielated to innovation processes.
More specifically, this research examines the aations between different forms of

control (cultural controls, interactive controlsaghostic controls) and the capabilities
required in the creativity and conversion abilitages of the innovation process. We
examine these associations separately for entrepriahand conservative firms. Using
survey data collected from 120 medium and largenSphacompanies, we find evidence
supporting that each form of control within the tohpackage has different influences
on the different stages of the innovation procesbthat the significance and direction
of these influences varies between entreprenewaral conservative firms. By

associating specific forms of control within the ntml package with specific

components or stages of the innovation processresuits highlight the simultaneous

complementarities and supplementarities betweecifgporms of control.
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3.2 Introduction

Innovation has been recognised as the essencerno$’ fsurvival and growth in
contemporary environments (Cefis and Marsili, 200&tolcsy and Wyatt, 2008).
Accordingly, in recent years there has been areaging interest in accounting research
in investigating the relationships between manageraecounting and control systems
(MACS) and innovation. Although studies are nota consistent (Becheikh et al.,
2006), a growing consensus in the emergent researamanagement accounting
suggests that both informal and formal MACS mayitpasy contribute to the strength
and success of the innovation effort provided thegsess certain characteristics such as
an enabling, non-invasive style of use or the miown of adaptive frames of reference
(Ahrens and Chapman, 2004; Bonner, 2005; Davil@02@005; Davila and Wouters,
2004; Ditillo, 2004; Revellino and Mouritsen, 20@mons, 1995).

Even though previous research offers solid grouttdsonclude that MACS may
positively influence innovation, little is known tyabout the channels through which
they shape the innovation processes. The literataranovation has long established
invention, exploration or creativity on the one tamand exploitation or conversion
ability on the other hand, as two key componentthefinnovation processes that are
very distinct in nature (Chandy et al., 2006; Mart®91; Tidd and Bessant, 2009; West
and Farr, 1990). Yet, the literature that has itigated whether and how MACS play
differentiated roles across these two componenitsnaivation processes is rather scarce
and inconclusive. Some studies suggest that MACS$ cpatribute to the innovation
effort by encouraging creativity, for example thgbuthe establishment of an informal
culture that willingly promotes risk-taking (Meratitaand Van der Stede, 2007) or
through the opportunity-seeking orientation andahgowerment that are derived from
formal measurement systems (Simons, 1995). In asitiother studies claim that
MACS do not promote and even do hinder creativighich relies on intrinsic
motivation, freedom and experimentation rather tlean control (Amabile, 1998;
Bonner et al., 2002). Another stream of studies highlighted that MACS can
contribute to increase the levels of innovationittgrvening into the development of
the conversion ability of the firm (Ditillo, 2004ouritsen et al., 2009). While the
distinction between styles of use of MACS (Ahrend &hapman, 2004; Simons, 1995)

has provided some light on these apparently camjdindings, it is not clear yet how
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MACS affect organisational creativity (Marginsor(2), it is not clear to what extent
MACS contribute to conversion ability, and thereaipaucity of empirical studies that
integrate the implications of MACS on both compdsenf innovation processes.
Consequently, recent calls have been made to hettderstand the effects of control

systems within the ‘black box’ of innovation proses (Davila et al., 2006; 2009).

Most of the limited previous quantitative empirigasearch that has investigated the
relationships between MACS and innovation has ohetureferences to the different
styles of use of MACS, as these have long beertifahas relevant in influencing the
way firms approach innovation (Simons, 1995). lesth studies, the research questions
have tended to focus on the MACS package as a wht@eanjo-Gil and Hartmann,
2007), on one individual control system within thentrol package (Henri, 2006;
Tuomela, 2005) or on a tandem of formal controteys within the control package
(Bisbe and Otley, 2004; Widener, 2007). Followinty af these approaches, research
risks losing the ability to capture the richnesstloé interplay between formal and
informal control systems within the control packdlyialmi and Brown, 2008). Overall,
previous research has provided limited insightso inthe richness of the
complementarities and supplementarities betweemdband informal systems which
are likely to be key to better understand the nitstroles of MACS across the different
stages of the innovation process (Davila et al0920The sparse stream of quantitative
research that has investigated the relationshifvedes innovation and packages of both
formal and informal controls either has not refdrte the different styles of use of
MACS (e.g. Chenhall and Morris, 1995) or has nad @dtention to the distinct phases
of the innovation process (creativity vs. convensadbility) (e.g. Chenhall et al, 2011).
In summary, large scale evidence on the influerfcpackages of control (including
formal and informal control systems) on the différestages or components of the
innovation processes is still missing. Framing tbgearch questions in terms of the
relationships between packages of informal and &rMACS (including different
styles of use of formal MACS) and the componentstages of the innovation process
should help better understand the channels thradmgth MACS as a whole influence
innovation and may help reconcile some of the ¢cirily findings mentioned in the

previous paragraph.
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Finally, and despite the well-established contirgye claims that the associations
between attributes of MACS and other organisativaghbles are largely dependent on
strategic patterns or strategic typologies (Chdrdnad Morris, 1986; Chenhall, 2007;
Langfield-Smith, 2007), none of the studies thavehanalysed the relationships
between MACS and innovation has yet delved intoetkient to which the patterns of
complementarities or supplementarities between ipewontrol systems and their

impact on innovation processes vary across therdfiit strategic patterns or typologies.

In this paper, we examine the influence of différeontrol systems (both formal and
informal) within the control package (Malmi and Bmo, 2008) on the different stages
or components of product innovation processes. #e lsategorised the constituents of
control packages in three forms of control systecudtural controls (either formal or
informal), diagnostic controls (formal), and inteti@e controls (formal). In turn,
building on previous literature, we have classifigee components of the product
innovation process in four blocks: one relatech dreativity stage, and three related to
conversion ability (namely knowledge integrationpoination and filtering).
Consequently, we have examined the distinct infteeof cultural controls, interactive
controls and diagnostic controls and the inter@ayng them on the four mentioned
stages or components of the innovation processloAg as it well established in
previous literature that creativity is positivelgsaciated with innovation (Amabile et
al., 1996; Baron and Tang, 2011; Shalley et al032@oodman et al., 1993) and that
coordination and knowledge integration capabilit@s well as filtering practices
moderate this association (Gomes et al., 2003urjawipada et al, 2010; Parthasarthy
and Hammond, 2002), this paper helps assess thegtis of the channels through
which MACS eventually influence the innovation autpWWe also examine in the paper
whether the direction and strength of these infbesnvary across different strategic
typologies, focusing in particular in the companisbetween entrepreneurial and
conservative firms (Langfield-Smith, 2007; MillancdaFriesen, 1982).

Results from tests of a structural model usingi8aleast Squares (PLS) regressions
on survey data collected from Chief Executive Gffsc of 126 medium and large
Spanish companies provide evidence suggestingetiat form of control within the
control package has different influences on théedeht components or stages of the

innovation process. Moreover, the significance dimdction of these influences varies
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between entrepreneurial and conservative firms.celeentrepreneurial firms rely on
cultural forms of control to encourage creativithnowledge integration and

coordination to eventually foster innovation, wtediltering practices are associated
with interactive control systems. In contrast, amservative firms, the use of interactive
control systems (ICS) is associated to the devedoprof both organisational creativity
and the different components of conversion abilitfiereas cultural controls are
primarily associated with knowledge integration diligering. Diagnostic controls are

not associated to conversion ability practicesny af the two innovation models. From
these results, it can be inferred that entreprealetirms balance on the one hand
cultural controls as means for encouraging cregti@nd strengthening the effects of
creativity on innovation through higher knowledgeegration and coordination with,

on the other hand, interactive controls that dgvéltering capabilities that mitigate the
association between creativity and innovation. bntrast, conservative firms use
interactive control systems as means to encounageiwaty in the first place but also to
strengthen the effects of creativity on innovatibrough higher knowledge integration
and coordination. This is balanced by cultural omsi which develop filtering

capabilities that mitigate the association betwaeativity and innovation.

By associating specific forms of control within tlwentrol package with specific
components or stages of the innovation processcfeativity, conversion ability), these
findings highlight the complementarities betweeedic MACS. Firms use different
specific forms of control in different stages oé timnovation process and hence sets of
specific MACS are collectively bundled in orderaohieve successful innovation. At
the same time, however, our findings indicate bwh creativity and conversion ability
can be achieved through alternative ways, and fttras pursuing different strategic
patterns use different specific MACS as alternatinag/s (or use MACS with different
emphasis) to develop a given capability. Hence,fimalings challenge the traditional
dilemma [specific MACS as complements] versus [Bme®IACS as supplements]
(Davila et al., 2009; Fisher, 1998) and suggesieats that specific MACS are both
supplements (i.e. different specific MACS can eaadhd support a given stage of the
innovation process, and firms choose different $ige®ACS in order to enable and
support the same component of the innovation psodepending on their strategic

pattern) and complements (i.e. in the context ef whole innovation process, firms
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combine and bundle the different specific MACS thave been chosen to influence

each of the stages of the innovation process).

This paper contributes to the literature that exmw®ithe effects of management
accounting and control systems on innovation iedhways. First, it provides deeper
insights into the relationship between MACS andowation by focusing on the
components of the innovation process and modellirggn as intervening variables
rather than taking innovation as a ‘black box’ anddelling the effect of MACS on
innovation as a direct effect as it was usually ¢aee in prior quantitative literature.
The study provides large scale evidence about Haarels through which MACS
influence the different components of the innouatiocess, and the inclusion of
variables related to the components of the innowmatprocess allows to better
understand the generative mechanisms through WHMiBIES are able to influence

innovation.

Second, we explore whether specific MACS within tmntrol package (Malmi and
Brown, 2008) influence differently the distinct cpanents of the innovation process.
Building on literature that has pointed out to eliintial contributions of MACS to
innovation, on the one hand we have captured tfiereince between interactive and
diagnostic feedback and measurement systems asedein the LOC framework
(Simons, 1995) but at the same time, we have gegerta the LOC framework, which
only accounts for formal MACS, to also include imfal controls (Berry et al., 2009;
Collier, 2005). Hence, we contribute to previodusriture on MACS and innovation by
integrating in one single model the distinctionvixstn styles of use of formal control
systems described in the LOC framework and the epess of cultural controls
(including formal and informal controls). We havarther assessed the interplay
between the distinct implications of these différeonstituents of the control package
across the creativity and conversion stages oirthevation process. In doing so, we
have also addressed recent calls to investigatéhehéhe various constituents of the
control package are adopted as bundles (complemamtsas alternative ways
(supplements) to reach innovation goals (Davilalgt2009; Fisher, 1998; Malmi and
Brown, 2008).

Third, this paper highlights that firms under difiat strategic patterns engage
differently in this interplay between specific MACW®ithin the control package.
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Building on prior literature that had suggestedatiehships between strategy and the
type of influence of MACS on innovation (Bisbe adtley, 2004; Chenhall and Morris,
1986; Davila et al., 2004; Miller and Friesen, 198082), we argue that the influence
of the specific MACS within the control packageass the different components of the
innovation process as well as the type of interplayng the specific MACS within the
control package will vary depending on the strategiattern followed by the
organisation. These findings contribute to previdibsrature by pointing out that
associations between MACS and innovation that tiem daken for granted as universal
(for example, that a more interactive use contysteams is associated with higher levels
of innovation through increased creativity or thgbuncreased coordination) are in fact

contingent on strategic patterns and are valid ongome specific contexts.

The remainder of the paper is divided into fiveteers. First, we provide a theoretical
background. Second, we introduce the testable hgges. This is followed by two
sections that discuss the research method andnpressailts. In the fifth section, we

conclude.
3.3 Theoretical Background

3.3.1. The innovation process: creativity and conversion ability

Innovation processes refer to the development mpdeimentation of “something new”,
that is, the bringing of promising creative ide@i®icompletion and introducing them as
useable and marketable new practices, servicesodugts (Damanpour, 1991; Van de
Ven, 1986). Innovation processes describe how iatonw activities are organised, i.e.
the sequence involved in undertaking such actwifiarthasarthy and Hammond,
2002). While a vast variety of both linear and hioear approaches have been
proposed in the literature to describe such sequéhicd and Bessant, 2009), most
studies coincide in identifying two stages or comgias of the innovation process
which are very distinct in nature: one stage reldtethe development of creative ideas
(creativity) and another stage related to the tedios of these ideas into useable or
commercialised products, processes or practicesvérsion ability) (Chandy et el.,
2006; Roberts, 2007). Creativity refers to theiahitmaginative idea (Amabile, 1998;
West and Farr, 1990), whereas innovation to be tetepequires conversion ability

and successful implementation (Tidd and Bessaf®9R0
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Creativity, also referred to in management literatas invention or exploration (March,
1991), corresponds to the development of novelpanentially useful ideas. Individuals
and groups are at the centre of organisationaticitga(Amabile et al., 1996). At the
organisational level, creativity is the capabildf generating valuable and functional
ideas, procedures, products, or/ and services bividuals working together in a
complex social setting (Woodman et al., 1993). Theative output for the entire
organisational system flows from the complex mosaicindividual, group, and
organisational characteristics and behaviours widgach level of social organisation
(Woodman et al., 1993). Organisational charactesistgenerate the contextual
influences that operate on both individuals andugsoto shape their creativity.
Literature on creativity, which is mainly derivedom psychology (Amabile and
Mueller, 2008) lists several factors that influerarganisational creativity, including
organisational culture, resources availability, aeds policies and recognition, strategy
and organisational mission, structure and techryo(@gnabile et al., 1996; Burkhardt
and Brass, 1990; Damanpour, 1991; King, 1990; Tashamd Nelson, 1990).

The process that describes the conversion of amtion into a useful application has
been defined as conversion ability (Chandy e28l06) or exploitation (Roberts, 2007).
Whereas creativity process entails efforts aimedeaterating new ideas, conversion
ability refers to the firm’s ability to translate given idea into a launched product,
service or practice (Chandy et al., 2006). Accaydia Roberts (2007), this process
includes all stages of technological applicationd atransfer and commercial
development, such as focusing ideas towards spebjectives, evaluating objectives,
allocating and coordinating resources, downstreamnster of research and
development, prototyping and pilot running, markergeting and testing and
reassessment of decisions. Other studies have veliséine conversion ability as a
capability which captures refinement, choice, pitun, efficiency, implementation,
and execution (March 1991) or as alternatively psmal in other frameworks,

resourcing, implementation and review (Tidd andddes, 2009).

The innovation literature has placed distinctiverion to three relevant competencies
of successful innovative firms which are related donversion ability, namely,
coordination, knowledge integration and filteringgtices (Mitchell, 2006; Pavlou and

El Sawy, 2006; Teece et al., 1997; Verona, 1998nr@ination is the ability to manage
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and synchronise businesses resources and taskscontiauing basis (Malone and
Crowston, 1994; Pavlou and El Sawy, 2006). A seaondial factor on the process of
transforming ideas into final products is relatedthe ability of a firm to transmit

knowledge across organisational participants. Témesterence of knowledge into value-
creating processes depends on the organisatiomwl&dge integration mechanisms
(zahra and Nielson, 2002). Knowledge integratiooharacterised by: a) the ability to
integrate thought of multiple organisational pap@nts to a pattern of mindful

interrelations of actions in a social system (cellective mind; Weick and Roberts,

1993), and b) the quality of interaction among tdeefunctional areas (i.e. cross-
functional integration; Atuahene-Gima, 2005; Eisaalh and Martin, 2000). Filtering

has been defined as the ability to control progeess revise resource commitment of
innovation projects or initiatives (Tidd and Beds&®09). Filtering practices often take
the form of funnelling processes, where mediociigegeats are culled out at each gate
and resources are focused on the truly meritopoogcts (Cooper, 1998: 8).

3.3.2. Management Accounting and Control System Packages

In this research, management accounting and cosystems (MACS) are defined as
the set of procedures, processes and tools thatgee and other organisational
participants use in order to help ensure the aennewnt of their goals and the goals of
their organisations (Otley and Berry, 1994). Molemw, modern organisations do not
utilise individual procedures and tools as singld solated systems (CIMA, 2009) but
rather they tend to have numerous controls presedtutilise them in combination in
the context of a complex collection or set of cohttystems that collectively constitute
a MACS package (Chenhall, 2007; Fisher, 1998; Madmi Brown, 2008; Otley,
1980).

In order to make sense of the complexity of MACSkages, management accounting
researchers have developed various theoreticaleframks or typologies (e.g. Ferreira
and Otley, 2009; Malmi and Brown, 2008; Merchand &an der Stede, 2007; Simons,
1995). Amongst the frameworks and typologies of MA@ackages that have been
proposed, some have proved to be particularly lisefaonceptualise and empirically

study issues related to innovation. Hence, recemature on MACS and innovation has
paid special attention to Simons’ levers of con{itdDC) framework (Simons, 1995,

2000).
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LOC framework states that, in order to effectivdbal with the organisational tension
between the need for achieving pre-establishedcbbgs and the need for expanding
opportunity-seeking and innovation, managers usg fevers of control (i.e. belief
systems, boundary systems, diagnostic control systnd interactive control systems),
which in turn create dynamic tensions within theera control package. Beliefs
systems are explicit sets of organisational deding that senior managers communicate
formally in order to provide basic values, purp@sel direction for the organisation.
Boundary systems are sets of rules and indicatitaisdelineate the acceptable domain
of activity and the risks to be avoided when segkipportunities. Finally, feedback and
measurement systems are data-based systems thatecappasurable information on
either inputs, processes or outputs. Depending henstyle of use, feedback and
measurement systems can be described as diagnostiol systems or as interactive
control systems. Diagnostic MACS are feedback am@surement systems based on
programmed cybernetic processes (i.e. setting atdead measuring, comparing, and
taking corrective actions) and on management bymian (Simons, 1995, 2000).
Interactive control systems (ICS) are formal feattb@and measurement systems that are
used regularly and frequently by managers to gedlved in a non-invasive way in the
decision activities of subordinates, to debatetoategic uncertainties and to encourage
dialogue and discussion among organisational mesn{f&@mons, 1995, 2000). The
interplay between these four levers of control aoa proper management of the
tension between predictable goal achievement aretgance of innovative initiatives
and, eventually, favours long-term successful parémce.

While the LOC framework has been used as the osganiypology in a significant
stream of recent research that has investigatedeiatonships between MACS and
innovation (Bisbe and Malaguefio, 2009; Bisbe andyD2004; Henri, 2006; Widener,
2007), it is important to keep in mind that Simoh®©C framework relies solely on
formal control systems (Collier, 2005). Therefondyile LOC may be useful to gain
insights into the relationships between formal MA&® innovation, it is insufficient to

investigate the interplay between formal and infaFrMACS in regard to innovation.

Nevertheless, the informal components of the cbsistems packages have long been
recognised as having a potential significant infltee on innovation processes and

outputs. A consistent stream of theoretical studied empirical evidence indicates that
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facets of informal controls such as socialisatidlan controls or implicit values and
traditions (Abernethy and Brownell, 1997; Abernetlnyd Stoelwinder, 1991; Ouchi,
1979) do have an influence on the way innovatiogasied out in organisations. A
number of typologies of control packages have mhetlsuch informal controls under
the label of cultural controls, hence conceptuadjscultural control as restricted to
informal systems (Baliga and Jaeger, 1984; Pucik ldatz, 1986). However, other
authors have conceptualised cultural controls wude both formal and informal
components. Hence, Malmi and Brown (2008) definkucal control as the values,
beliefs and social norms which are establishedhfioence employees’ behaviour. As
described by Malmi and Brown (2008), both infornsahtrols such as clan and peer
controls (Ouchi, 1979) and formal mission statementedos, and other forms of
beliefs systems and boundary systems (Simons, 1885)categorised as cultural
controls. Accordingly, Merchant and Van der Ste2l@0{, p. 67) consider that cultural
controls exist where managers take actions to sbganisational behaviour norms and
to encourage employees to monitor and influenceh eathers’ behaviours. For
Merchant and Van der Stede, cultural controls mayeimbodied in both formal (e.g.
explicit codes of conduct, codes of ethics, missather beliefs and boundary systems)
and informal (e.g. implicit management philosopigology, unwritten values, tone at

the top) systems that direct organisational pgicis’ behaviours.

In summary, previous literature suggests that Woéhdistinction between interactive
uses and diagnostic uses of formal feedback andur&aent systems and the inclusion
of informal controls provide meaningful insightsgaeding the relationship MACS /
innovation. Therefore, in order to address the aete goals of this paper, we have
opted for a typology of the components of contratkages that, on the one hand,
captures the distinction between interactive uses diagnostic uses of feedback and
measurement systems (Simons, 1995) and, on the lbé#mel, includes the informal
components related to cultural controls which drseat in the LOC framework. The
pursuit of these goals, together with the seargbao§imony and tractability, has led us
to classify the components of control systems pgegan three forms of control which
are relevant for the purposes of this study: 1jucal control systems (both formal and
informal, in line with Merchant and Van der Sted807 and Malmi and Brown, 2008);
2) interactive control systems (formal feedback améasurement systems used

interactively as defined by Simons 1995, 2000) &hddiagnostic control systems
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(formal feedback and measurement systems usedaditacmlly as defined by Simons
1995, 2000).

Whatever the typology used to classify the indiaildsystems within a control package,
the very same idea of a collection or set of cdrdystems coexisting opens the door to
guestions about the type of relationships betwdenindividual systems within the
package. Some authors have emphasised the compéegnerlationships between
individual control systems which mutually reinfor@g. Merchant and Van der Stede,
2007; Simons; 1995). Other authors have focusadadson the substitutability among
control systems (Dent, 1990), suggesting that mlosystems need be to activated
simultaneously because there are numerous condrdlgarations that may result in
equivalent firm outcomes (Fisher, 1998). As fattesrelationships between MACS and
innovation are concerned, little is known yet abth& extent to which the various
individual control systems within the control pagkaare adopted as complements or as
alternative ways (i.e. supplements) to accomplise same innovation objectives
(Davila et al, 2009).

3.3.3. Management Control Systems and Strategy

Contingency theory applied to MACS suggests thateths no universally appropriate
control system or control system package that eaagdplied to all circumstances since
the applicability and usefulness of specific atitds or configurations of MACS are
influenced by —or contingent upon- certain factdahst are both external (e.g.

environment, national culture) and internal (etgucure, life cycle, size). Among the
internal factors, strategy has been consideredhén literature as one of the main
contextual variables that influences the design asel of MACS (Chenhall, 2007). A

stream of management accounting studies that hawestigated the relationships
between strategy and MACS has emphasised the fidatibn of specific types of

control that suit strategic patterns such as genstrategic positions (e.g. cost
leadership vs. differentiation), strategic missiofbuild vs. harvest) or strategic
typologies (prospectors vs. defenders; entrepréadeus. conservative) (Langfield-

Smith, 2007). Recently, and in response to theldpueent of frameworks that describe
control packages (Malmi and Brown, 2008; Otley, @;98imons, 1995), there has been
an increasing concern in understanding the didiabwf management attention among
individual control systems within a control packamgoss different strategic patterns
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(Langfield-Smith, 2007). Hence, one relevant issueébe understood is what is the
balance and relative emphasis between individuadrabsystems in order to facilitate
strategy formation, strategy implementation andatsgic change under different
strategic patterns (Auzair and Kim Langfield-Smi#905; Cadez and Guilding, 2008;
Kober et al., 2007).

Since this study aims to examine whether the plahips between MACS and
innovation processes vary across different stragggive are particularly interested in
using a strategic typology based on models of iation, such as the one proposed by
Miller and Friesen (1982). Miller and Friesen categed firms as conservative or
entrepreneurial, using the extent of product intiovaand the propensity to risk-taking.
Conservative firms perform relatively little infoation and engage in little risk taking.
In these firms, innovation is not a natural stateaffairs. They engage in innovation
with reluctance, usually as a response to seritadlenges and threats that make
managers aware of the need for change. In conteastepreneurial firms innovate
boldly and regularly while taking considerable ssk their product-market strategies
(Miller and Friesen, 1982, p. 3-5)

3.4 Theoretical Development and Hypotheses

Formulation

3.4.1. MACS and creativity

Traditional views of the relationships between MA&®I innovation had pointed out to
the irrelevance (Dougherty and Hardy, 1996; Verd®99) or even the incompatibility
(Amabile, 1998) of MACS regarding the developmehtnmovation initiatives within

organisations. The arguments underlying these viestablished that the inability of
MACS to encourage innovation is primarily locatedthe creativity stage, since the
normative nature of MACS plays against variatiod apolatility and therefore hinders
the intrinsic motivation, freedom, experimentatiamd flexibility which is needed for

novel and creative ideas to flourish (Amabile, 1998

However, in the last decade, a stream of reseaashhighlighted the relevance of
MACS to innovation. Innovation is not a random @ostaneous occurrence, but a

process to be managed, especially so in midsizelaagd firms, and control systems
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may assist to do so. MACS can help organisatioamdauncertain environments such
as the ones associated with innovation by providirfgppme of reference that is stable
enough to frame cognitive models and communicgtatterns, whilst at the same time
being dynamic, flexible and adaptive to changingremments (Davila, 2005; Davila et

al., 2009).

If innovation as a process that needs to be managedVACS may help do so, it is
reasonable to expect that each of the stagestiptbeess needs to be actively managed
and that control systems may help do so in eacht deast in most of such stages.
However, the extent to which MACS distinctly shagsch of these stages has hardly
been addressed in the literature. This paucity i@ppparticularly to the studies

regarding the impact of MACS on creativity.

Among the few studies that have done so, Davilal.e(2009) have pointed out that
processes such as identifying a creative idealibabmes the seed of a new product
require a particular motivational environment. @reapeople and creative groups work
within organisations, and therefore their environteeare heavily influenced by the
control mechanisms of the organisation. Since MAES important in shaping this

environment, they can be expected to have an ingracteativity (Davila et al., 2009).

In fact, prior literature provides some limited @nce consistent with the expectation
that different control systems may support orgdmisal creativity. A first block of
studies provides arguments for linking cultural tcols to the promotion of creativity.
Inasmuch as cultural controls are an important etenin influencing attitudes and
behaviours inside organisations (Jaworski et &93), they can be expected to
influence in particular the development of a mordess creative environment. Hence,
Tushman and O’Reilly (1997) suggest that in complesk uncertain environments such
as the ones associated with the development ofl mmek creative ideas, control must
come in the form of social or cultural control ®yss that allow directed autonomy and
rely on the judgement of employees informed byitglaabout vision and objectives of
the business. Either through their formal componéatg. codes of conduct, codes of
ethics, organisational credos, formal mission aisthr statements that explicitly put in
value risk-taking and experimentation) or theirommfial components (e.g. shared
traditions, implicit norms, values and attitudelgancpressure, tone at the top), cultural

controls may provide such clarity (Merchant and \d&n Stede, 2007). Consequently,
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cultural controls may be an instrument to welcomd ancourage generation of ideas

and creativity at the organisational level.

A second block of studies has suggested that foimeaback and measurement systems
are also important in shaping an environment thatunes creativity. More precisely, a
number of studies has positively associated therastive use of feedback and
measurement systems to innovation (Bisbe and O#604; Henri, 2006; Widener,
2007). In the context of their interplay with othewers of control (Simons, 1995),
interactive control systems contribute to fostee tdevelopment of innovation
initiatives. It is reasonable to expect that thesipve association is at least partially
channelled through enhanced creativity. Senior m@rsacan use interactive control
systems to build internal pressure to break outasfow search routines and stimulate
opportunity-seeking (Simons, 1995, p. 93). Intevacttontrol systems stimulate the
discussion and exchange of knowledge around dragsumptions of an organisation’s
current business model. They help engage the aa@om in the exploration of
strategic uncertainties. Interactive control systdmalp create (rather than eliminate) the
variation required for innovation (Davila et alQ@®). As a result, interactive control
systems have the ability to expand and orient dppdy-seeking providing input to the
generation of creative ideas. The use of interaatimtrol systems should then be able

to help increase creativity.

While prior evidence is consistent with the exptetes that both cultural controls and
interactive control systems may be positively asged with creativity, the extant

literature consistently suggests instead that disfn control systems are not positively
associated to creativity since their focus is omergetic models whose aim is to
eliminate variation regarding pre-established pland whose mechanistic approach to
decision making results in organisational inattmtio shifting circumstances and the
need for introducing novel patterns (Henri, 200@n&s, 1995, 2000; Widener, 2007).

Our line of reasoning indicates that both cultanadl interactive controls may be used as
means for achieving the fostering of creativity.fidst sight, this may be interpreted as
a sign of substitutability among the two contrasteyns since both systems need not be
activated simultaneously because they both resuétni equivalent firm outcome, the
fostering of creativity (Dent, 1990; Fisher, 1998)owever, we argue here that the

extent to which either cultural controls or intdrae controls are the ones that are
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associated with creativity is not random, but delseinstead on the strategic pattern of
the firm.

Several researches have indicated the importanceaunaerstanding strategy to
disentangle the relationship between the use of BAGd innovation (Bisbe and Otley,
2004; Davila et al., 2004; Miller and Friesen, 1982 Reilly, 1989). For example,
Miller and Friesen (1982) highlighted that formakfilback and measurement systems
are used differently in entrepreneurial and in eovative firms. While such control
systems indicate the need for innovations in camdime firms, they are used to point to
the need to curb innovative excesses in entrepriahdums. Jgrgensen and Messner
(2010) have found that organisational participaatsount for the appropriateness of
new product development practices not only on @mesbof accounting information, but
also by mobilising different strategic objectivesathich these practices are expected to
contribute. Consequently, we think it plausiblettfiams under different strategic
typologies combine differently substitutable comgats of the control package in order

to achieve the same objective.

More specifically, we expect entrepreneurial firagely primarily on cultural controls
to encourage creativity. In entrepreneurial firmgovation is seen as good in itself and
this belief is likely to permeate and to be maim¢ai and constantly reinforced through
codes of conduct, organisational credos, formalsioins shared traditions, implicit
norms, values and attitudes and clan pressureur@uttontrols express the core values
and beliefs of the organisation, and thereforedlsmstems can be expected to provide
inspiration and drive towards searching for new arpmities (Conant et al., 1990;
McKee et al, 1989; Shortell and Zajac, 1990). Winilractive control systems have
the potential to encourage creativity, they arelikety to do so in this specific context.
First, we expect it to be so because cultural cbstare pervasive and the fostering of
creativity as an existing capability is alreadyiaded through them (Abernethy and
Brownell, 1997; Grafton et al., 2010; Tushman an&®&ily, 1997). Second, because
interactive control systems reveal in this contextuseful in mitigating the excessive
and dysfunctional generation and launching of neivatives that may arise from the
pressures of cultural controls (Bisbe and OtleygZMiller and Friesen, 1982). From
these arguments, we derive the following hypothesis
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H1a: In entrepreneurial firms, cultural control system® positively associated with
organisation creativity, and this association is mmopositive than the

association between interactive control systemsagenisational creativity.

In contrast, we expect conservative firms to relynarily on interactive controls to
encourage creativity. In conservative firms, peositattitudes towards proactive risk
taking are not embedded in the organisational ulaind innovation is not a natural
state of affairs (Miller and Friesen, 1982). Culucontrols, from formal codes of
conduct to clan pressure, emphasise efficiencyt@dgreservation of current patterns
unless major challenges or threats impose a neechémge. In this context, and to the
extent that an interactive use of control systemsgolves regular face-to-face
discussions on strategic uncertainties, interaatimetrol systems may be used by top
managers to break organisational complacency,dicate the need for and trigger the
generation of new ideas, to legitimise the sparger®mmous creative initiatives that
may appear spontaneously and to provide guidaneghene to search for opportunities
(Bisbe and Otley, 2004). Consequently, we woulpeek conservative firms to rely on
interactive control systems to develop a new cdipalpGrafton et al., 2010) and hence
foster the organisational creativity that tendsb® naturally inhibited by cultural

controls in that context. Therefore,

H1b: In conservative firms, interactive control systeans positively associated with
organisation creativity, and this association is mmopositive than the

association between cultural control systems armghnisational creativity.

3.4.2. MACS and conversion ability

Previous literature in management accounting sugddaCS influence the ability of
organisations to both exploit their existing cafiabs and identify new capabilities
(Chenhall, 2005; Grafton et al., 2010), includingiseng and new capabilities
associated with innovation (Davila et al., 2004;nkHe2006). More precisely, some
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studies have shown that MACS are enablers and sigppf capabilities related to
conversion ability, such as coordination capabditiDavila, 2000; Nixon, 1998; Paviou
and El Sawy, 2006), knowledge integration capaédi{Bruhl et al, 2010; Ditillo, 2004;

Vaivio, 2004; Weick and Roberts 1993; Wouters ardjriRans, 2010), and filtering

practices (Bisbe and Otley, 2004; Chenhall and Mop#995; Cooper, 1998).

For example, Davila (2000) has observed the roleMACS in new product
development projects, emphasising their contrimuto coordination and uncertainty
reduction by providing sources of information ticldse the gap between information
on hand and information required to perform tasksoss constituencies. In
investigating knowledge-intensive setting, Diti(2004) has demonstrated that MACS
can effectively satisfy the two complementary needfisactivity coordination and
knowledge integration. Finally, drawing on the couomication properties of the
interactive control systems, Chenhall and Morrigehaoncluded that through MACS
managers can maintain a focused view of organisatidirection, capabilities and
constraints. MACS allow organisations to filter anich off creative efforts that are not
in line with the managerial agenda (Chenhall andridp1995). Overall, these studies
indicate that MACS can contribute to the firm’slapito translate an idea into a new or
improved launched product. Previous literature jges further indications suggesting
that different specific MACS within the control page may support different facets of

conversion ability.

Cultural controls are designed to encourage munglitoring and group pressure. In
doing so, they may be instrumental in fosteringrdowmtion. For example, the direct
interaction that results from physical and sociabrgements such as open office
arrangements may enhance the ability of new prodiextlopment units to quickly and

accurately allocate resources to project tasksiafiemtion policies make new product
development managers more capable in appointingn@gtional members workers to
relevant tasks. Both physical and social arrangésn@md socialisation can help
managers become more capable in identifying syegergmong their resources and
tasks and in better synchronising their activitiBy. enhancing the ability of units

involved in new product development to allocateoueses, assign tasks, and
synchronise activities, cultural controls can erdeatine coordination capability (Paviou

and El Sawy, 2006). Cultural controls can also kpeeted to enhance knowledge
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integration. Peer interaction and clan pressurélenarganisational members involved
in innovation projects to transfer tacit knowledg®lanyi, 1967), to make visible what
the other individuals think and do, to visualisevhihey fit in, to learn how their work

affects others and collectively create patternsemise-making (Ditillo, 2004). Codes of
conduct, mission and vision statements and torteeatop also enhance the ability of
organisational members to build shared interpm@tati In sum, cultural controls can

contribute to foster the collective mind and knaigle integration.

Interactive control systems can also be expectederitbance coordination and
knowledge integration. By ensuring that data gdedrdby the system becomes an
important and recurring agenda in discussions aliteubordinates and by ensuring that
the system is the focus of regular attention by agens of different or identical
hierarchical levels throughout the whole organgsatinteractive control systems act as
coordination devices that break down the functioaatl hierarchical barriers that
restrict the flows of information (Henri, 2006; Ss, 1995). Hence, interactive control
systems have the potential to concentrate orgamisdtattention in one direction,
coordinate flows of information and mitigate theks of cross-functional conflict.
Allocation of resources, assignment of tasks anttlspnisation of activities are all
done at the light of the strategic uncertaintieghhghted by the interactive control
system. Moreover, the continuous challenging of deblate around data, assumptions
and action plans that are associated with intemactontrol systems facilitate
knowledge dissemination and the integration of theught worlds of multiple
individuals. By providing a common forum and agef@acommunication, interactive
control systems can make knowledge more visible aodessible. In summary,
interactive control systems have the potentialatlitate knowledge transfer between
units, achieve shared sensemaking across units eardtually foster knowledge
integration (Henri, 2006; Simons, 1995).

In contrast to the two previous forms of contralghostic control systems are not
likely to be adequate means to foster the coordinaand knowledge integration
capabilities related to innovation. Since diagrosbntrol systems rely on cybernetic
logic, they represent single-loop learning but thet higher level, double-loop learning
(Henri, 2006) that is necessary for the coordimatmf activities related to the

transformation of novel ideas into useable prodoactpractices which, by nature, are
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plagued by complexity and uncertainty (Abernethgl &nownell, 1997; Abernethy and
Stoelwinder, 1991). Moreover, since diagnostic minsystems focus organisational
attention only on an exception basis, it is unikiblat they are able to help integrate the
complex and developing knowledge of the multiplgamisational participants into an
integrated pattern (Simons, 1995). Finally, diadgicosontrol systems are associated
with highly structured channels of communicationl aestricted flows of information.
However, coordination and knowledge integratiory r@h cross-functional processes,
and thus require free flows of information and opgrannels of communication.
Diagnostic control systems would undercut the comaint of organisational actors to
these cross-functional processes by reinforcing ekisting lines of authority and
responsibility (Abernethy and Brownell, 1999; He2006).

The foregoing arguments suggest that both culamdlinteractive controls may be used
as means for enhancing coordination and knowledggegiation capabilities.
Analogously to what we developed in the precedewisn, we expect that the extent to
which either cultural controls or interactive cat¢rare the ones that are associated with
coordination and knowledge integration is not randdout depends instead on the
strategic pattern of the firrnWe think it plausible that firms under differentagegic
typologies combine differently substitutable comgats of the control package in order

to achieve coordination and knowledge integration.

We expect entrepreneurial firms to rely primarily @ultural controls to foster
coordination and knowledge integration of innovatactivities. In the entrepreneurial
model of innovation, firms innovate boldly and r&gly (Miller and Friesen, 1982).
Because of their high levels of innovation, entemgurial firms present low levels of
programmability, high levels of uncertainty andfidiilty of outcome measurement in
the short-term. Past research has concluded tghatreliance on formal feedback and
measurement systems is inadequate in situationsewthsks are not programmable,
there is high task or goal uncertainty and outcoaresnot measurable in the short term
(Abernethy and Brownell, 1997; Abernethy and Staatler, 1991; Ouchi, 1977).
Recent studies have emphasised that this inadecq@uies primarily to diagnostic
uses of formal feedback and measurement systeneread interactive uses of such
systems may be effective in these contexts in drogia stable yet adaptive frame or

reference (Davila et al., 2009). While we acknowlethis potential, we also belief that
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in a context of low programmability and difficultp measure, formal feedback and
measurement systems (even if used interactivel}y)have limitations in its ability to
provide frames of reference that foster coordimatind knowledge interaction precisely

because of their metrics-based nature.

Given the plausible limitations of interactive caft systems regarding the
enhancement of coordination and knowledge integnatlated to innovation activities,
entrepreneurial firms can resort to cultural contia the entrepreneurial model,
bringing ideas into completion is seen as goodtselfi as a vital part of strategy.
Consequently, the shared traditions, norms, belafgudes and ways of behaving on
which cultural controls are built cause employeewdrk together in a well-coordinated
fashion and to integrate knowledge (Merchant and ¥er Stede, 2007, p. 77). In this
context, mission and vision statements and ton¢hattop are likely to reinforce
attitudes and ways of behaving that make explicét tthe organisation considers
important not only the generation of ideas but dls® ability to translate these ideas
into useable and marketable products. Moreoversipalyand social arrangements (i.e.
open office arrangements, vocabulary valuing cotipig are likely to deliver
messages about the importance of coordination agvledge sharing. Socialisation
policies and peer interaction make sure that iorganisation that innovates so boldly
and regularly, each organisational member knowsash as possible who knows what
and provide channels for mutual adjustment and legmisation. In sum, we expect
entrepreneurial firms to rely primarily on cultui@ntrols to develop coordination and
knowledge integration abilities. Hence,

H2a: In entrepreneurial firms, cultural control systemr® positively associated with
[coordination and knowledge integration capabilgjeand this association is
more positive than the association between int@éractontrol systems and

[coordination and knowledge integration capabilgje

In contrast, in conservative firms, innovation & a natural, self-driven state of affairs
(Miller and Friesen, 1982) and the need to innoVabddly and regularly is not

embedded in the organisational culture. Sharedtiwad, norms, beliefs, attitudes and
ways of behaving emphasise efficiency and the praten of current patterns rather
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than the effective implementation of novel pattgivalker and Ruekert, 1987). Hence,
cultural controls should not be expected in coretre firms to be highly instrumental
in promoting activities and capabilities associdtthnovation, including coordination
and knowledge integration capabilities. Rather, mim®ordination and knowledge
integration are needed, conservative firms are niikedy to resort on interactive
control systems. In absence of cultural controisdable to play that role, interactive
control systems may at least help partially addrdss reciprocal among diverse
functional specialists, the complexity and the utagety associated with conversion
ability (Chandy et al., 2006; Chenhall and Morii986). Interactive control systems
provide a forum for organisational members fromedbe areas to communicate and
deliberate on the non-routine, under-identified tirdikciplinary problems entailed by
the conversion of creative ideas into marketabtelpcts. These problems are unlikely
to be amenable to quick intuitive or programmed igles-making, but may be
addressed through the regular, face-to-face dial@ga debate among managers that is
facilitated by the interactive use of control sysse(Bisbe and Otley, 2004; Chapman,
1998; Miller et al., 1988). In absence of cultucahtrols doing so, interactive control
systems provide and agenda and a forum for thisined) dialogue and debate. In
nurturing consultation and collaboration, interaetcontrol systems may help develop
new organisational capabilities (Grafton et al.1@0related to conversion ability, such

as coordination and knowledge integration. We fdisaahis as,

H2b: In conservative firms, interactive control systeans positively associated with
[coordination and knowledge integration capabilgjeand this association is
more positive than the association between cultwantrol systems and

[coordination and knowledge integration capabilgje

3.4.3. MACS and filtering

Filtering refers to the ability to control progreasd revise resource commitment of
innovation projects or initiatives (Tidd and Bess&909) so that mediocre projects are
abandoned, delayed or modified in scope and ressuate focused on the truly
meritorious projects (Cooper, 1998). Based on pheory, diagnostic control systems
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seem to be reasonable candidates for activatirgrifiy capabilities. Diagnostic
controls have been described as cybernetic toals &im to ensure compliance and
predictable goal achievement by creating conssaamd eliminating deviation from
pre-established plans (Henri, 2006; Simons, 198%plied to innovation processes,
this means that diagnostic control systems limetdeployment of innovation initiatives
by providing boundaries and restrict risk-takingaghostic controls may contribute to
control innovation progress, detect projects diatives that do not fit within plans and
consequently provide input for decisions that inmeoktopping or delaying resource
commitment to the progress of creative ideas im@irtcompletion as marketable
products (Amabile et al., 1996; Becheikh et alQ&0

However, diagnostic control systems are not they ankans for fostering filtering

practices. In the case of conservative firms, calticontrols can be expected to
naturally act as filters of innovation initiativeBhis is a context where norms, beliefs,
attitudes and ways of behaving send consistentagessthroughout the organisation
reinforcing that product innovation is somethingttiis done reluctantly and only in
response to challenges. Thus, mutual monitoring gaodp pressure will convey that
the behaviours that are expected from organisdtimeanbers (Merchant and Van der
Stede, 2007; Miller and Friesen, 1982) should leadccareful scrutinisation of all

attempts to advance creative ideas into the coioressage.

In contrast, in entrepreneurial firms, cultural tots are unlikely to foster filtering
practices, since the cultural norms that are endabaoh the written and unwritten rules
that govern employees’ behaviours are keen to premxperimentation and risk taking
for its own sake. In fact, entrepreneurial firmscdathe risk of suffering an
organisational momentum leading to overzealous raxgatation, superfluous
creativity, and eventually excessive or ill-origetainnovation with diminished returns.
In this context, interactive control systems mayubeful in fostering filtering practices.
Through their strong level of involvement in a givenanagement control system, top
managers signal to all members of the organisatibat are the firm’s priorities in
terms of strategic uncertainties. Hence, the usecasftrol systems as interactive
dialogue tools may be helpful for learning how tecdminate which opportunities are
worthwhile and which are not given the strategicartainties faced by the firm, and for

revealing proactively under which circumstancesouation is superfluous or ill-
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directed. This is likely to lead on occasions te tfion-implementation or abandonment
of some shared non-focused initiatives. Overall,expect entrepreneurial firms using
interactive control systems will find it easierawoid and filter out innovative excesses

(Bisbe and Otley, 2004). This reasoning suggest$aliowing two hypotheses:

H3a: In entrepreneurial firms, both diagnostic and natetive control systems are
positively associated with filtering practices algis association is more
positive than the association between cultural mansystems and filtering

practices.

H3b: In conservative firms, both cultural control syste and diagnostic control
systems are positively associated with filteringgbices and this association is
more positive than the association between int@éractontrol systems and

filtering practices.

Cultural
control
Interactive
control
Diagnostic
control

Figure 3.1.Theoretical model (entrepreneurial fixms

* Innovation

—> Denotes relationships
tested in this study

----> Denotes relationships
] previous tested /
- | suggested in literature

92



*“ Innovation '

— Denotes relationships
tested in this study
----> Denotes relationships

previous tested /
suggested in literature

Figure 3.2.Theoretical model (conservative firms).

In this research, we focus on the effects of MA@She development of organisational
creativity and the constituents of conversion ahillThe hypotheses H1 — H3 are related
to such effects, as reflected and summarised irsdfid lines in Figures 3.1 and 3.2.
These two figures also present in dotted linedrtfleence of creativity and conversion
ability on product innovation outputs. While we aolkledge the existence of these
links in order to highlight the importance of cigday and conversion ability, we do not
test them in this paper as they have already bgtangvely set forth and tested in
previous literature. For instance, it has beeneudlghat creativity is the raw material for
later organisational innovations (Shalley et al003®. Prior evidence consistently
suggests that in fact employee and organisatioredtioity are positively associated
with organisational innovation and, in particulath product innovation (Amabile et
al., 1996; Woodman et al., 1993; Baron and Tan@120d-urthermore, innovation and
marketing literature have comprehensively demotesirthe beneficial contributions of
knowledge integration and coordination practicesthe success of new product
development. More specifically, they have suggestqubsitive moderating effect of
both coordination and knowledge integration onrélationship between creativity and
innovation (see Figures 3.1 and 3.2) (Gomes eR@03; Hirunyawipada et al, 2010).
Similarly, Parthasarthy and Hammond (2002) haveyesigd that functional integration
is a significant moderator in the innovation inpuitcome relationship. Finally, filtering
practices have been portrayed as gates in the atioovprocesses (Tidd and Bessant,
2009), so that the higher the filtering practidb® weaker the association between the
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level of creativity and the amount of innovationtfmuts (even though some studies
suggest a positive moderation regarding innovatemormance) (Cooper, 1998).

3.5. Research Method

3.5.1. Sample selection and data collection

Empirical data were collected by a written surveyestionnaire administered to a
sample of CEOs (Chief Executive Officers) in mediand large-sized Spanish firms.
For the purpose of sample selection, we consideredium and large-sized firms as
those with a minimum turnover of 10 million Eurasdaa minimum of 50 employe®es
In order to control the potential, spurious effedt unanalysed variables, we
circumscribed our database to unlisted manufagjuiims located in Catalorigrom
which we excluded subsidiaries of multi-nationaing@nies with headquarters outside
Spairf. Our use of the SABI 2008 (Iberian Balance Sheedlysis System) database
yielded 554 active firms meeting the screeningedatthat were object of survey.

Questionnaires were distributed and returned by. rRallowing Dillman’s guidelines
(Dillman, 2006), several procedures were employedrder to increase the likelihood
of a high response rate and in order to increaselikielihood of the CEO actually
receiving and personally replying to the questiar@alo encourage completion of the
questionnaire, participants were informed of thergmity of their responses and were
promised a summary of the research findings. Befuesey implementation, the
guestionnaire was pre-tested among four top exaxsutior clarity, understandability,
ambiguity, and face validity (Dillman, 2006).

A four-step implementation procedure was appliedirfian, 2006). Therefore, four

submissions were done. First, a prenotice letters sent informing about the research.
This was followed by a first round of the questiama package (one week later, in May
2010). This package included a cover letter, a page questionnaire, and a postage-
paid envelop. Two weeks later, reminder postcareiewent out. Follow-up phone calls
(two weeks after the reminder postcard) were madask the collaboration of non-

respondents. Finally a second round of questioanaackage was distributed in June
2010. After the two rounds, 126 questionnaires weterned, representing a response
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rate of 22.7%. This compares well with the resparade of similar studies (Van der

Stede et al, 2006). The final sample was made U2@fusable questionnaires.

T-tests supported the absence of differences batwady and late respondents and of

non-response bias (see Table 3.Harman’s one-factor test on the 37 questions tsed

form the constructs resulted in 7 factors with eigdues>1 (first factor explaining to

37% of the total variance), suggesting that commuwethod variance due to single

source biases was not a serious threat in thiy gRodsakoff and Organ, 1986). Table

3.2 reports the manufacturing industry classifmataccording to CNAEClasificacion

Nacional de Actividades Econémiga®de.

Table 3.1. Non-response bias

Panel A: Respondents vs. non-respondents

Variable Respondents (n = 126) Non-respondents (n = 428)
Sales (in millions) 53.312 40.025

Number of employees 185 157

Panel B: Early respondents vs. late respondents

Construct Early respondents (n =68) Late respondents (n)= 52
Cultural Controls 4.98 5.09

Interactive Controls 5.32 5.10

Diagnostic Controls 5.75 5.36
Coordination Capability 4.97 4.84
Collective Mind 4.93 4.77
Cross-Functional Integration 5.31 5.11

Filtering 4.84 4.79
Organisational Creativity 4.93 5.08

** Means are significantly different at p-value <08.
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Table 3.2. Manufacturing industry classification

CNAET manufacturing industry classification Frequenc %
10 — Food 8 6.7%
11 — Beverage 1 0.8%
13 — Textile 6 5.0%
14 - Manufacture of wearing apparel 2 1.7%
16 - Manufacture of wood and cork, except furniture 1 0.8%
17 — Paper 9 7.5%
18 - Printing and reproduction of recorded media 5 4.2%
20 — Chemical 18 15.0%
21 — Pharmaceutics 13 10.8%
22 - Rubber and plastic products 4 3.3%
23 - Non-metallic mineral products 7 5.8%
24 — Metallurgy 4 3.3%
25 - Metal products, except machinery and equipment 11 9.2%
26 - Computer, electronic and optical 4 3.3%
27 - Electrical equipment 7 5.8%
28 - Machinery and equipment 9 7.5%
29 - Motor vehicles, trailers and semitrailers 5 2%4.
31 - Furniture 2 1.7%
32 - Other manufacturing industries 4 3.3%
Total sample 120

tClasificacion Nacional de Actividades Econémicas

3.5.2. Definition and measurement of constructs

The constructs used in this research were meadwyenhultiple indicators. Scales
already available in the literature were employdukre possible and adapted to the
specific context of the research. All scales amticators are provided and discussed in

this section.

In this research, we used Miller and Friesen (1@B&jnction between entrepreneurial
and conservative firms to organise strategic tygiel Miller and Friesen (1982)’s

classification involves dimensions of risk takingdgoroduct innovation. The dimension
risk taking was measured by the two indicators ipuely developed by Miller and

Friesen (1982). The dimension product innovatios weeasured using the instrument
used by Bisbe and Otley (2004), which measuresutfir@-point Likert scales the rate
of introduction of new products in comparison witbmpetitors, the tendency of firms
to pioneer, and the percentage of the productg@amttorresponding to newly launched
products. Firms whose average of scores on newuptqeerformance and risk taking

were less than or equal to the medigd.§) on the 7 point scales were classified as
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conservative (n = 62). Firms whose score on newlymbperformance and risk taking
was greater than the median were classified asmetneurial (n = 58).

The conceptualisation and operationalisation ofucal control has been ambiguously
described in literature. Previous research hascadsd and/or overlapped the concept
of cultural control with other forms of controlsctuas, group control (Abernethy and
Brownell, 1997), clan control (Govindarajan andhiéis 1990; Ouchi, 1980), social

control (e.g., O'Reilly, 1989; Rockness and Shiglt388), personal control (Wiersma,
2009), professional control (Abernethy and Stoefleimn 1995; Orlikowsky, 1991),

ideological control (Collier, 2005; Ditillo, 2004nd informal control (Cravens et al.,
2004). In this paper, we adopted Merchant and Var &tede (2007)’s

conceptualisation of cultural controls which inasdboth informal (e.g. management
philosophy, ideology, values) and formal (e.g. deconduct, codes of ethics, written
mission statements) elements. In line with thisragph, we define cultural controls as
the set of written and unwritten values, rulesitiates and ways of behaving that
organisations foster as an attempt to shape tmgangational culture, to encourage

mutual monitoring and influencing employees’ bebavs.

This research measures cultural control (CCS) tiirdive survey questions that asked
to indicate on a 7-point Likert scale the extenwtdch: a) top managers communicate
the organisational values, b) the company use oddmnducts to inform employees

about undesirable behaviours, c) the environmentowages group feeling at

departments, d) employees are aware of co-worlk@ngtees, e) employees are aware
of organisational values. The instrument used tasuee cultural controls was based on
a combination of the measures of informal culte@itrol developed by Jaworski et al

(1993) and the measures of formal beliefs and bauesl systems previously tested by
Widener (2007).

Interactive control systems (ICS) are formal congiystems used by managers to get
involved in the decision activities of subordinates debate on strategic uncertainties
and to encourage dialogue between managers and llewvet of management as well as
among organisational members (Simons, 1995, 200@his paper, we followed Bisbe

et al. (2007) to identify five specific constitutidimensions of ICS: (1) an intensive use
by top management; (2) an intensive use by opgratianagers; (3) a pervasiveness of

face-to-face challenges and debates; (4) a focs$rategic uncertainties; and (5) a non-
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invasive, facilitating and inspirational involvemefhese dimensions were measured
with indicators assessed with 7 point Likert scalegicators for (1) and (2) were based
on items developed by Widener (2007) and (3) oftean developed by Henri (2006).
Items corresponding to (4) and (5) were developethe basis of the conceptualisation
described in Bisbe et al. (2007). ICS was modedled first-order formative construct

derived from these five constitutive dimensions.

Diagnostic control systems (DCS) represent theitioal feedback role of MACS.
Those systems are used on an exception basis titomdime achievement of pre-
established goals (Simons, 1995, 2000). In ordem&asure DCS we adapted the
instruments of Naranjo-Gil and Hartmann (2007) &idener (2007). Therefore DCS
was captured by 4 items that asked respondentd #imuse of controls systems for: a)
monitoring financial results, b) focusing on crdicsuccess factors, ¢) comparing
outcomes, and d) tracking progress toward goaleséyuestions were assessed in a 7
point Likert scale.

Organisational creativity refers to the capabibifycreating valuable and useful ideas,
procedures, or products by individuals that worfether in a complex social system
(Amabile et al., 1996; Woodman et al, 1993; Zhod 8halley, 2008). In this research,
organisational creativity is measured by the imagnt developed by Lee and Choi
(2003), which addresses how the organisation pegseits production of novel and
creative ideas for new products. Five survey qaastasked respondents to indicate on
a 7-point Likert scale the extent to which the fimthe last three years a) had produced
many novel ideas, b) fostered an environment thabnductive to the ability to produce
novel and useful ideas, c) spent much time for peody novel and useful ideas, d)
considered producing novel and useful ideas as fitapb activities, and e) actively

produced novel and useful ideas.

In this research we assessed knowledge integrdtrmigh: a) the ability to integrate
the thought and knowledge of multiple individualstoi a pattern of mindful
interrelations (i.e. collective mind, Weick and Rdis, 1993), and b) the quality of
interaction among diverse functional areas (i.essifunctional integration, Sherman et
al., 2000). Accordingly, in this research knowledgégration was measured as a
reflective second-order construct that considers $pecific domains of integration:

collective mind and cross-functional integrationot collective mind and cross-
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functional integration were measured through anpesih 7-point Likert scale (1 =

strongly disagree to 7 = strongly agree), versibthe questionnaire items developed
and validated by Pavlou and Sawy (2006). Hencdeddle mind was measured by
three questionnaire items that capture the effec@gs of interrelating activities in face
of rapid changing conditions, awareness of groupmbes about the skills and
knowledge of co-workers, and successfulness ofrdateection among activities.

Cross-functional integration was measured usinghloeitem scale first developed by
Song and Parry (1997) and subsequently used by o#isearchers (Paviou and El
Sawy, 2006), that captures the interaction amongamaents involved in NPD

projects, and the perceived cross-functional effoRIPD projects.

In this study, we separated the notion of coordbmafrom knowledge integration
(Teece et al., 1997) to concentrate on the coatidimacapability understood as the
ability to manage and synchronise businesses res®and tasks on a continuing basis
(e.g., Helfat and Raubitschek, 2000). The coordnatapability was measured based
on the response of three questionnaire items aintmgcapture the effective
synchronisation, dependency and usefulness of dtieitees developed by employees
that participate in NPD work units (Pavlou and BV, 2006).

Filtering practices refers to the operating proceduhat organisations use to filter away
excess complexity and extraneous signals faciigaton the selection of specific
initiatives (Cooper, 1998; Simons, 1995: 15). Insthesearch we considered this
definition to develop an instrument that ask resjgmts to assess through 7-point Likert
scales the extent to which their companies: a) pteth frequent meetings to assess
projects, b) were able to rule out undesirableiatites, c) developed technological
appraisals of on-going projects, and d) developadntial appraisals of on-going

projects.

Descriptive statistics for the multi-item variabke® reported in Table 3.3.
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Table 3.3. Descriptive statistics for survey items

Min  Max Mean Median Std. dev.

Cultural Controls

Top managers communicate valyes1) 2 7 5.16 5.00 1.24
Code that defines appropriate behavi@e?2) 1 7 451 5.00 1.76
Environment fosters group feeliggC3) 1 7 5.42 6.00 1.19
Awareness of co-workers’ activiti¢ggC4) 1 7 4.39 4.71 1.35
Workforce is aware of valuésCs) 2 7 5.42 6.00 1.25
Interactive Controls
Intensive use by top managem@nois1) 1 7 5.72 6.00 1.37
Intensive use by operating managges2) 1 7 5.07 5.00 1.33
Face-to-face debafecs3) 1 7 5.05 5.00 1.58
Focus on strategic uncertainti@ss4) 1 7 4.94 5.00 1.49
Non-invasive enabling decision maki(igS5) 1 7 5.37 6.00 1.32
Diagnostic Controls
Monitor financial result$DCS1) 1 7 5.75 6.00 1.51
Focus on critical success fact@pscS2) 1 7 5.29 6.00 1.40
Compare outcomes to expectatighsS3) 2 7 5.47 6.00 1.35
Track progress towards gogisCS4) 1 7 5.88 6.00 1.20
Organisational Creativity
Constant production of new ide@ZRE1) 2 7 4.98 5.00 1.35
Environment that fosters novel (useful) id¢aRE2) 2 7 4.96 5.00 1.30
Time spent for producing novel (useful) id¢aRE3) 2 7 4.60 5.00 1.34
Importance devoted to novel (useful) idéaBE4) 2 7 5.40 6.00 1.39
Last year's production of new (useful) idg¢agE5) 1 7 5.03 5.00 1.46
Coordination Capability
Work tasks fit togetheiCO01) 2 7 4,79 5.00 1.18
Usefulness of outputs by other groyp902) 2 7 4.95 5.00 1.24
Work is synchronise(C003) 2 7 4.99 5.00 1.25
Collective Mind
Interrelated activities meet conditio@OL1) 2 7 4.66 5.00 1.24
Awareness of group members’ skilz0OL2) 2 7 5.20 5.00 1.21
Successful relation among group activiie®L3) 2 7 5.00 5.00 1.25
Cross-functional Integration
Frequent interactions between departméniesl) 2 7 5.23 5.00 1.34
NPD projects are multi-departmental effqics2) 2 7 5.18 5.00 1.43
Filtering NPD activities/initiatives
Frequent meetings to evaluate projg¢Ets1) 2 7 5.14 5.00 1.24
Processes to rule out undesirable initiatifFs2) 1 7 4.31 4.00 1.46
Technological appraisal of on-going projeEts.3) 1 7 4.87 5.00 1.46
Budgetary appraisal of on-going proje¢ts.4) 1 7 4.97 5.00 1.45
Risk Taking
Strong proclivity to low risk projects (rev.) 1 7 4.18 4.00 1.40
Gradually exploring environment (rev.) 1 7 449 0. 1.54
New Product Performance
New products launched in the last 3yrs 1 7 496 005. 1.52
First to market new product development 1 7 451 005. 1.63
% of new products in portfolio 1 7 4.70 5.00 1.34
n=120
3.5.3. Research Method

We tested our hypotheses using partial least sgy®1eS) regression analysis through
SmartPLS version 2.00 (Ringle, et al., 2005). P&$articularly suited to this study
because it is especially accurate for small samsigie and robust for formative models

(Ringle, et al., 2009). Previous research has wbdethat covariance-based methods
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such as LISREL are appropriate to the analysisooihative constructs only under
certain conditions and usually result in non idegdi models (Jarvis et al., 2003).

First, we assessed the reliability and validitytltd measurement model. Second, the
structural model is assessed and bootstrappind(4@Mples with replacement) is used
to evaluate the statistical significance of eacth gaefficient. These separate analyses
guarantee that the constructs’ measures are relaid valid before the nature of the
relations between the constructs is assessed @tair, 2006; Hulland, 1999). As our
hypotheses are framed in the existence of two egfi@tpatterns, results for the
measurement and structural models were performeatately for both entrepreneurial

and conservative firms.

3.6. Results

Individual item reliability for reflective constrt& was assessed on the basis of the
factor loadings. Table 3.4 reports factor loadifaysfirst-order (Panel A) and second-
order (Panel B) constructs. All items loaded onirtihespective reflective constructs
with factor loadings above 0.50 (Hulland, 1999) aaodly two items for the
entrepreneurial model, namely CC3 and CC4, loadésd than 0.70. Even though
individual item reliability is considered satisfagt when factor loading is greater than
0.70, which implies that more than 50% of the vat&in the variable is shared with
the construct (Chin, 1998), in this study we dedide keep those two items in the
analysis as the composite of reliability of thenstructs were above 0.8. The reliability
of each construct was assessed through both telFand Larcker's (1981) measure
of composite reliability (Dillon-Goldsteip) and Cronbach’s alphas (see Table 3.4).
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Table 3.4. Estimation of the measurement modelpeiers first and second order constructs

Panel A. First-order constructs

Entrepreneurial Model (n = 58) Conservative Modet 62)
Loading Cronbach Composite Loading Cronbach Composite
alpha Reliability p alpha Reliability p
Cultural Controls 0.750 0.830 0.874 0.907
CC1 0.803 0.854
cC2 0.801 0.866
CC3 0.568 0.714
CC4 0.754 0.888
CC5 0.570 0.736
Interactive Controls F F F (3]
ICS1 0.926 0.891
ICS2 0.362 0.704
ICS3 0.566 0.571
ICS4 0.799 0.614
ICS5 0.658 0.847
Diagnostic Controls 0.835 0.890 0.927 0.948
DCS1 0.812 0.907
DCS2 0.889 0.919
DCS3 0.853 0.909
DCS4 0.712 0.885
Organisational Creativity 0.901 0.927 0.906 0.930
CRE1 0.849 0.875
CRE2 0.904 0.901
CRE3 0.888 0.851
CRE4 0.828 0.802
CRE5 0.762 0.829
Coordination 0.909 0.943 0.901 0.937
COO01 0.941 0.891
C002 0.941 0.932
COO0s3 0.875 0.912
Collective Mind 0.843 0.905 0.850 0.909
CcoL1 0.908 0.896
CcoL2 0.811 0.851
COL3 0.895 0.883
Cross-functional Integration 0.788 0.904 0.782 0.901
CFI1 0.904 0.921
CFI2 0.912 0.889
Filtering Practices 0.801 0.870 0.779 0.857
FIL1 0.709 0.733
FIL2 0.792 0.718
FIL3 0.847 0.853
FIL4 0.813 0.791

Panel B.Second-order construct

Loading Cronbach Composite Loading Cronbach Composite

alpha Reliability p alpha Reliability p
Knowledge Integration 0.897 0.924 0.896 0.924
coL1 0.906 0.858
COL2 0.727 0.805
COL3 0.870 0.875
CFI1 0.832 0.898
CFI2 0.868 0.764

CCS = Cultural Controls; ICS = Interactive Control Syse DCS = Diagnostic Control Systems; CRE =
Organisational Creativity; COO = Coordination CapafiliCOL = Collective Mind; CFI = Cross Functional
Integration; FIL = Filtering Practices; F = FormatiMeasurement Models

As depicted in Table 3.4, the composite reliabibityd Cronbach’s alphas for each
variable are above 0.75, which demonstrates adaeptaliability (Nunally, 1978).

Convergent validity of the constructs was evaludigdhe average variance extracted
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(AVE) (Fornell and Cha, 1994). In Table 3.5 and [€aB.6, all first-order reflective
constructs’ exhibit AVE greater than 0.50, indingticonvergent validity (Chin, 1998;
Hair et al., 2006).

Table 3.5. Discriminant validity coefficients, celations and square root of average variance

extracted per first-order construct (entreprenéfirias, n = 58)

AVE CCS ICS DCS COO CFI CoL FIL CRE
CCs 0501  0.707
ICS (F) 0.449  (F)
DCS 0.671 0.370 0.764 0.819
coo 0.846 0.555 0.417 0.349 0.920
CFI 0.825 0.537 0.497 0.397 0.718 0.908
coL 0.761 0.551 0.378 0.250 0.867 0.803 0.872
FIL 0.627 0.318 0.410 0.327 0.587 0.536 0.519  0.792
CRE 0.718 0.453 0.324 0.357 0.644 0.649 0.630 0.527  0.848
siz 1.000 0.051 0.085 0.206  -0.031 0.030 -0.061 0.202 0.020

Diagonal elements (bold) are the square root of/#nmnce shared between the constructs and trdégators
(AVE). Off-diagonal elements are the correlationsag constructs; for discriminant validity, diagbakements
should be larger than off-diagonal elements. Frmé&dive measurement model; CCS = Cultural Controls;3CS
Interactive Control Systems; DCS = Diagnostic CorfBydtems; CRE = Organisational Creativity; COO =
Coordination Capability; COL = Collective Mind; CFI = GeoFunctional Integration; FIL = Filtering Practce
SIZ = Size

Table 3.6. Discriminant validity coefficients, celations and square root of average variance

extracted per first-order construct (conservatirad, n = 62)

AVE CCs ICS DCS COO CFI CoL FIL CRE
CCs 0.664 0815
ICS (F) 0.618  (F)
DCS 0.819 0.598 0.775  0.905
coo 0.832 0.590 0.643 0.544 0.912
CFI 0.820 0.490 0.631 0.519 0.701 0.905
coL 0.769 0.599 0.714 0.616 0.861 0.792 0.877
FIL 0.601 0.540 0.591 0.483 0.606 0.539 0.671  0.775
CRE 0.726 0.279 0.304 0.205 0.441 0.417 0.487 0.258  0.852
sz 1.000 0.238 0.107 0.196 0.081 0.238 0.065 0.151  -0.131

Diagonal elements (bold) are the square root of/éhince shared between the constructs and tiiéaators
(AVE). Off-diagonal elements are the correlationsag constructs; for discriminant validity, diagbakements
should be larger than off-diagonal elements. Frmé&dive measurement model; CCS = Cultural Controls;3CS
Interactive Control Systems; DCS = Diagnostic Corfiydtems; CRE = Organisational Creativity; COO =
Coordination Capability; COL = Collective Mind; CFl = GmFunctional Integration; FIL = Filtering Practce
SIZ = Size
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Tables 3.5 and 3.6 report the assessment of disenmvalidity. Comparison of the

square root of AVE statistics to the correlatiomsoag the latent variables reveals
adequate discriminant validity since the squarésrobthe AVEs (diagonal) are greater
than the respective correlations between varialffesnell and Larcker, 1981).

Discriminant validity was also supported by thessrdoading of constructs (Tables 3.7
and 3.8) since all the loadings of the scale items$heir assigned construct were larger
than their loading on any other construct (Bardagl., 1995; Chin, 1998). Overall, the
results from the PLS measurement model suggese#wt construct exhibits adequate

reliability and validity.

The formative measurement models for ICS were evatlifor multicollinearity. We
assessed multicollinearity based on (a) the toterdevel of the indicators and (b) the
condition index of the indicators. Results for tleenstruct ICS for both the
entrepreneurial and the conservative model indicttat tolerance levels were between
0.34 and 0.74 (above the 0.10 level under whichrethgould be indications of
multicollinearity (Hair et al., 2006, p. 208). Cation indexes were between 9.70 and
19.16 (values between 10 and 30 suggest moderdtieatinearity while values larger
than 30 would suggest severe multicollinearity) I$By et al., 1980, 117).
Consequently, we considered that tests did notatdiproblematic multicollinearity on

the formative construct.
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Table 3.7 - Cross-Loading (Entrepreneurial Firms,58)

Cultural Interactive Diagnostic Cross Collective

control control control Creativity  Coordination integration mind Filtering
CCS1 0.8032 0.3366 0.2108 0.3011 0.4083 0.3028 0.3567 0.2122
CCS2 0.8010 0.3388 0.2934 0.3507 0.4007 0.3818 0.3714 0.1821
CCS3 0.5675 0.3832 0.2373 0.0605 0.3098 0.1333 0.2366 0.2233
CCS4  0.7543 0.1960 0.2288 0.4495 0.5469 0.5753 0.5813 0.2140
CCS5 0.5699 0.4387 0.3673 0.3053 0.2121 0.3520 0.2810 0.3231
ICS1 0.3717  0.9259 0.7874 0.3265 0.3792 0.4927 0.3478 0.3488
ICS2 0.2165 0.3624 0.5183 0.1312 0.1169 0.1672 0.0804 0.2060
ICS3 0.2427  0.5663 0.5859 0.1703 0.2634 0.0731 0.0666 0.4007
ICS4 0.3749  0.7991 0.4978 0.2217 0.3167 0.4482 0.3788 0.3075
ICS5 0.4392  0.6577 0.3157 0.2000 0.2811 0.3620 0.2842 0.2378
DCS1  0.3878 0.7635 0.8121 0.2006 0.2645 0.3751 0.1990 0.2341
DCS2  0.2904 0.6803 0.8895 0.3687 0.3555 0.3823 0.2584 0.2758
DCS3  0.3382 0.6261 0.8529 0.3623 0.3148 0.3230 0.2128 0.3066
DCS4 0.1741 0.3914 0.7116 0.2039 0.1755 0.1906 0.1263 0.2567
CRE1  0.2946 0.3335 0.3170  0.8489 0.5225 0.4236 0.4562 0.4253
CRE2 0.3377 0.3211 0.3116  0.9035 0.5116 0.5403 0.4932 0.4008
CRE3  0.4195 0.2841 0.2921  0.8879 0.5776 0.5907 0.5969 0.4115
CRE4  0.4816 0.3242 0.3849  0.8283 0.5989 0.6625 0.6110 0.5961
CRE5 0.3845 0.0763 0.1849  0.7620 0.5165 0.5268 0.5139 0.3846
COO1 0.5302 0.4355 0.3470 0.5692 0.9413 0.6474 0.7804 0.5379
CO02 0.5523 0.3747 0.3595 0.6218 0.9410 0.6507 0.7965 0.5032
COO03 0.4424 0.3315 0.2469 0.5897 0.8751 0.6911 0.8262 0.5879
CFI1 0.4152 0.3113 0.2471 0.5922 0.6017  0.9043 0.7113 0.4367
CFI2 0.5569 0.5859 0.4703 0.5869 0.7000 0.9125 0.7474 0.5350
COL1  0.4709 0.3984 0.1650 0.5855 0.7360 0.8005 0.9085 0.4914
COL2 0.4316 0.1582 0.1628 0.4961 0.7344 0.5581 0.8110 0.3935
COL3  0.5364 0.4053 0.3220 0.5629 0.8041 0.7229 0.8946 0.4669
FIL1 0.2576 0.3407 0.2115 0.5253 0.4575 0.5114 9B45 0.7087
FIL2 0.3044 0.3368 0.2627 0.4299 0.4363 0.4741 43 0.7923
FIL3 0.2043 0.1514 0.1982 0.3726 0.5046 0.3610 P43 0.8472
FIL4 0.2193 0.4075 0.3314 0.3340 0.4663 0.3322 ™31 0.8128

CCS = Cultural Controls; ICS = Interactive Control SysseBICS = Diagnostic Control Systems; COO =
Coordination Capability; CFl = Cross Functional Intggm; COL = Collective Mind; FIL = Filtering
Practices; CRE = Organisational Creativity; INN = Rrctdnnovation
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Table 3.8 - Cross-Loading (Conservative Firms,82¥

Cultural Interactive Diagnostic Cross Collective

control control control Creativity  Coordination integration mind Filtering
CCs1 0.8536 0.5535 0.4491 0.1812 0.5318 0.4766 0.5155 04771
CCS2 0.8659 0.4824 0.5283 0.1793 0.4384 0.3270 0.4260 0.4528
CCS3  0.7139 0.2780 0.3404 0.1566 0.2493 0.1880 0.3242 0.3044
CCS4 0.8883 0.5972 0.5545 0.3384 0.6299 0.5628 0.6205 0.5300
CCS5 0.7357 0.5185 0.5278 0.2335 0.4359 0.3130 0.4688 0.3766
ICS1 0.5633 0.8914 0.7261 0.2978 0.6153 0.5472 0.6120 0.4794
ICS2 0.5168 0.7044 0.7762 0.1420 0.4987 0.3091 0.4997 0.5020
ICS3 0.3871 0.5728 0.5477 0.1272 0.3412 0.3018 0.3579 0.4700
ICS4 0.4530 0.6138 0.5678 0.1521 0.3573 0.3533 0.3713 0.4910
ICS5 0.5392 0.8480 0.6631 0.2157 0.5044 0.5311 0.6251 0.5733
DCS1 0.5553 0.6758 0.9073 0.1317 0.4716 0.4323 0.5788 0.4140
DCS2 0.5762 0.7676 0.9192 0.2548 0.6042 0.5661 0.6246 0.4322
DCS3 0.5190 0.7000 0.9086 0.2107 0.4978 0.4840 0.5800 0.4838
DCS4 0.5108 0.6477 0.8853 0.1219 0.3551 0.3638 0.4117 0.4165
CRE1 0.2217 0.2121 0.1081 0.8753 0.2400 0.2498 0.3300 0.1701
CRE2 0.2113 0.3175 0.2103 0.9006 0.4348 0.4225 0.4659 0.2457
CRE3 0.1974 0.2097 0.1313 0.8507 0.3386 0.3759 0.3545 0.1931
CRE4 0.2638 0.3154 0.2253 0.8022 0.3834 0.3844 0.4377 0.2416
CRES5 0.2797 0.2170 0.1768 0.8294 0.4544 0.3294 0.4577 0.2354
CO01 0.4436 0.4994 0.3732 0.4158 0.8913 0.5522 0.7455 0.4749
C002 0.5765 0.6117 0.5076 0.3790 0.9321 0.5534 0.7708 0.5211
COO03 0.5679 0.6242 0.5674 0.4145 0.9120 0.7739 0.8279 0.6325
CFI1 0.5413 0.6357 0.5099 0.5017 0.7403 0.9214 0.8070 0.5010
CFI2 0.3290 0.4969 0.4239 0.2315 0.5130 0.8891 0.6134 0.4744
CoL1 0.5564 0.6274 0.5398 0.5206 0.8369 0.6923 0.8962 0.5867
COoL2 0.4804 0.6585 0.5183 0.3778 0.6879 0.6363 0.8509 0.6073
CcoL3 0.5355 0.5954 0.5610 0.3804 0.7386 0.7513 0.8831 0.5735
FIL1 0.4294 0.5022 0.3731 0.4516 0.5640 0.5657 ™62 0.7333
FIL2 0.2805 0.4077 0.2661 0.0840 0.3260 0.2954 @43 0.7175
FIL3 0.4426 0.4579 0.4027 0.0759 0.4572 0.4411 3B47 0.8528
FIL4 0.4868 0.4475 0.4303 0.1251 0.4824 0.3175 51 0.7909

CCS = Cultural Controls; ICS = Interactive Control SgseDCS = Diagnostic Control Systems;
COO = Coordination Capability; CFl = Cross Functionaégmation; COL = Collective Mind; FIL
= Filtering Practices; CRE = Organisational CreatiMiyN = Product Innovation

Tables 3.9 and 3.10 present results of the anatydlse structural model, including the
path coefficients, their associated t-valuesafd G of the endogenous constructs. This
table depicts results for the relationships betweentrol variables and capabilities

related to innovation processes as predicted itoH13.

The results presented in Table 3.9 show that, edigied by Hla, in entrepreneurial
firms cultural controls are positively associated¢hworganisational creativityp( =
0.387,t=4.463, p < 0.01). Moreover, and alstine@ with H1a, the positive association
between cultural controls and organisational cvégtiseems to be stronger than the
association between interactive control systemsoaganisational creativityp(= 0.152,
t=1.960, p <0.05).

As far as hypothesis H2a is concerned, the redaitcoordination and knowledge

integration practices suggests that, as predictedentrepreneurial firms cultural
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controls systems have positive effects on cooraingp = 0.460, t = 5.602, p < 0.01) as

well as on knowledge integratiofi € 0.465, t = 6.769, p < 0.05). Also in accordance
with H2a, these effects appear to be stronger thareffects produced by the use of
interactive controls on respectively coordinati@n=0.160, t = 1.423, p > 0.05) and

knowledge integratior(= 0.291, t = 2.151, p < 0.05), respectively.

Further results depicted in Table 3.9 suggestithantrepreneurial firms, as expected
by H3a, interactive control systems are associatiéial higher levels of filtering{ =
0.347,t=2.174, p < 0.05) and that this assamias more positive than the association
between cultural controls and filtering, which wast found to be significantB(=
0.166, t = 1.639, p > 0.05) (H3a). Contrary to expectation, we did not find evidence
of a significant association between the use ofrthatic control systems and filtering

practices associated to innovation.

Table 3.9. PLS structural model: path coefficietstatistics, Stone—Geissef Otest and R

Dependent Independent
Cultural Interactive  Diagnostic Size g R
control control control

Entrepreneurial firms (n=58)

Creativity 0.387** 0.152* 0.169 0.229
(4.463) (1.960)

Coordination 0.460** 0.160 0.074 -0.083 0.294 0.351
(5.602) (1.423) (0.686) (1.209)

Knowledge 0.465** 0.291* -0.044 -0.064 0.270 0.389

Integration (6.769) (2.151) (0.477) (1.042)

Filtering 0.166 0.347* -0.035 0.171* 0.127 0.218
(1.639) (2.174) (0.392) (2.112)

Note. Cells report the path coefficient (t-value)arii cells specify the path was not tested in th& Riodel.
**Significant at p-value <0.01 (one-tailed). *Sidicant at p-value <0.05 (two-tailed).

Table 3.10. PLS structural model: path coefficigtigatistics, Stone—Geissef Otest and R

Dependent Independent
Cultural Interactive  Diagnostic Size g R
control control control

Conservative firms (n=62)

Creativity 0.148 0.216* 0.072 0.107
(1.311) (1.671)

Coordination 0.318** 0.428** 0.032 -0.046 0.387 0.477
(2.856) (3.466) (0.462) (0.900)

Knowledge 0.211* 0.536** 0.061 0.023 0.388 0.548

Integration (1.978) (4.375) (0.755) (0.618)

Filtering 0.277** 0.439** -0.031 0.044 0.235 0.401
(2.618) (3.089) (0.324) (0.823)

Note. Cells report the path coefficient (t-value)arik cells specify the path was not tested in th® Riodel.
**Significant at p-value <0.01 (one-tailed). *Sidicant at p-value <0.05 (two-tailed).
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Table 3.10 reports results for conservative firtmsour findings, we observe that as
predicted by H1b, interactive control systems aresitively associated with
organisational creativity(= 0.216, t = 1.671, p < 0.05). In conservativen§, cultural
controls are not significantly associated with txély. As far as hypothesis H2b is
concerned, our results support the expectations itii@ractive controls systems are
positively associated with both coordination capis (3 = 0.428, t = 3.466, p<0.01)
and knowledge integration capabilitigs£ 0.536, t = 4.375, p < 0.01) and that these
associations are stronger than the associationsvebpt cultural controls and
respectively coordinationp (= 0.318, t = 2.856, p < 0.01) and knowledge iraagn @
=0.211,t=1.978, p < 0.05).

Finally, results reported in Table 3.10 indicatattlin conservative firms, cultural

controls are associated with filtering practic@s=0.277, t = 2.618, p < 0.01), as
posited by H3a. However, and contrary to the exgekave did not find evidence of a
significant association between diagnostic consydtems and filtering practices, and
instead we did find evidence of a strong associdbetween interactive control systems
and filtering practices}(= 0.439, t = 3.089, p < 0.01).

In order to test the statistical differences in¢fffects as predicted by hypotheses Hla to
H3b, we further performed a battery of partial Btsefor the cultural and interactive

control system path coefficients. Results for tlaetipl F tests are presented in Table
3.11 and they indicate statistical significancehaf difference between the tested paths,

hence supporting the previously observed findings.
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Table 3.11. Partial F test for Cultural and IntéixecControl Systems

Entrepreneurial Firms Conservative Firms

Path Partial Path Partial

coeff. F test p-value coeff. F test t-stat.
Effect on Org. Creativity
Cultural Control > Creativity 0.385 0.148
Interactive Control > Creativity 0.152 7.902 0.001 0.212 3.488 0.037
Effect on Coordination
Capability
Cultural Control > Coordination 0.460 0.318
Interactive Control > Coordination  0.162 8.898 0.000 0.428 9.751 0.000
Effect on Integration Capability
Cultural Control > Integration 0.465 0.211
Interactive Control > Integration 0.292 11.505 0.000 0.537 11.273 0.000
Effect on Filtering Practices
Cultural Control > Filtering 0.167 0.277
Interactive Control > Filtering 0.348 3.143 0.051 0.440 7795 0.001

Note: The table presents path coefficients, paftiests and respective p-values for cultural adrgystems and interactive control
systems effects as an independent variable. Althaway presented in the table diagnostic controtesys and size were
included in partial f tests where suitable.

3.7. Discussion and Conclusion

Evidence provided by a recent stream of empirieskearch offers solid grounds to
conclude that management accounting and contrdaemsygs (MACS) may positively

contribute to the innovation effort in organisasofacing uncertain environments
(Davila et al, 2009). However, little is known yadtout the channels by which and how
the different components of the complex controlkages that firms have in place

influence the different stages of the innovatioongesss. This paper aims to shed light on
this under researched issue by investigating thenéxo which three forms of control

systems within the control package (i.e. cultuitomols (Merchant and Van der Stede,
2007), diagnostic control systems and interactimetrol systems (Simons, 1995)) are
associated with different stages of the innovapoocess such as creativity and three

facets of conversion ability (i.e. coordinationpkviedge integration and filtering).

Empirical results obtained from a sample of 126 ion@dand large Spanish companies
provide evidence suggesting that entrepreneurrahsfi (Miller and Friesen, 1982;
Langfield-Smith, 2007) rely primarily on culturabrins of control to encourage
creativity as well as to develop knowledge integrat and coordination. In
entrepreneurial firms, interactive control systeams used to a lesser extent to promote
creativity and knowledge integration, and they &ne primary form of control
associated with filtering practices. Diagnostic ttohsystems do not appear to be
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associated with any of the capabilities associagd conversion ability. As far as
conservative firms are concerned, our findings sagthat creativity is associated with
the use of interactive control systems. Interactieatrol systems are also related to
conversion ability through the development of cammtion, knowledge integration and
filtering. In this context, cultural controls ar@tnassociated with creativity, but they
appear to be helpful in promoting coordination &mibwledge integration. Our data
also indicate that in conservative firms, filteripgactices are channelled through both
cultural systems and interactive control systems, ot through diagnostic control

systems.

From these results, it can be inferred that en¢reguirial firms balance cultural controls
as means for both encouraging creativity and stheming the effects of creativity on
innovation through higher knowledge integration andrdination on the one hand with
interactive controls that develop filtering capdlas that mitigate the association
between creativity and innovation on the other hamaontrast, conservative firms use
interactive control systems as means to encounaggity in the first place but also to
strengthen the effects of creativity on innovatibrough higher knowledge integration
and coordination. This is balanced by cultural omet which develop filtering
capabilities that mitigate the association betwemativity and innovation. It is worth
noticing the absence of association between didignosntrol systems and filtering
practices in both entrepreneurial and conservdiines. It is plausible that this lack of
association is caused by the fact that diagnogitems focus on correcting deviations
from preset standards of performance and are ratieghanistic in tracking and
supporting the achievement of predictable goals(HH2006; Simons, 1995) whereas
innovation activities tend to be not programmalileghly uncertain and prone to
exceptions (Abernethy and Brownell, 1997). Therefal is reasonable that the nature
of diagnostic control systems makes them unsuitdlectivating filtering practices
related to innovation. Instead, interactive contsylstems involve a continuous
challenge and debate of data, assumptions andnhagtams and a focus on strategic

uncertainties and therefore can be instrumentistering such filtering practices.

Overall, our findings support that each specifienfoof control within the control
package has different influences on the differembjgonents or stages of the innovation

process. Moreover, the significance and directibrthese influences varies between

110



entrepreneurial and conservative firms. By assimgatpecific forms of control within
the control package with specific components ogeseof the innovation process, our
results highlight the simultaneous complementari@ad supplementarities between
specific MACS. Firms use different specific MACSdiiferent stages of the innovation
process and hence sets of specific MACS are colidgtbundled as complements in
order to achieve successful innovation (e.g. engregurial firms use cultural controls
as a primary means for promoting creativity wheréisring is achieved primarily
through interactive control systems). At the samet however, our findings indicate
that both creativity and conversion ability cando@ieved through alternative ways, and
that firms pursuing different strategic patternse udifferent specific MACS as
alternative ways (or use MACS with different emplpto develop a given capability
(e.g. creativity is associated with cultural cofgran entrepreneurial firms but it is
associated with interactive control systems in eorative firms). Hence, our findings
challenge the traditional dilemma between spedif&CS as complements and specific
MACS as supplements (Davila et al., 2009; Fish888). Rather, our findings suggest
that specific MACS are both supplements (i.e. déifee specific MACS can enable and
support a given stage of the innovation procesd, fams choose different specific
MACS in order to enable and support the same coemtoaf the innovation process
depending on their strategic pattern) and complésng@e. for the innovation process to
be successfully carried out, the different stagestnbe integrated and therefore the
different specific MACS chosen or emphasised inhestage become integrated with
other specific MACS chosen for or emphasised inrémeaining stages). Hence from an
overall view of the innovation process perspectMACS are complements. In

summary, we argue that MACS are simultaneously lsapgnts and complements.

This paper contributes to the literature that exmwithe effects of management
accounting and control systems on innovation iedhways. First, it provides deeper
insights into the relationship between MACS andowation by focusing on the
components or stages of the innovation processpaodding large scale evidence
about the channels through which MACS influence difeerent components of the
innovation process. Second, it explores whetheciBpeMACS within the control
package (Malmi and Brown, 2008), including bothniai and informal forms of

control, influence differently the distinct compane of the innovation process. Third,
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this paper highlights that firms under differentagtgic patterns engage differently in
this interplay between specific MACS within the tohpackage.

While the results of this study shed some lightto role of MACS as antecedents of
product innovation processes, some limitations rhastoted which can be addressed in
subsequent research. First, our study takes trenisiaion as the unit of analysis, and
therefore is not able to delve into potential difeces in the type and source of
innovation initiatives (e.g. radical versus increrat). Second, the sample of this study
was selected from medium and large-sized manufagtaerganisations firms in a given
specific geographical context. Potential generatisa of the results obtained in this
study in other contexts should be done with cauti&wme limitations of our study are
inherent to the selected research methodology. Wedofor a large-sample, cross-
sectional study in order to test some associat@ns given point in time. This
methodological choice raises concerns about cays@ihenhall and Moers, 2007).
Further similar studies could use longitudinal caselies to extend and complement
our findings (Modell, 2010).
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3.8. Notes

1 Other studies have analysed whether the assatintiween different forms of control and the coweation and
knowledge integration capabilities is dependentvariables such as the nature of the knowledge caxitpl
(Ditillo, 2004).

2 This criteria follows the definition of medium atarge sized companies provided by the European Gssion
(European Commission, 2003).

% Catalonia refers to the north-eastern area of Spiinthe Barcelona metropolitan area as its marufamy centre.

4 In this study subsidiaries of multi-national comies (MNCs) with headquarters outside Spain wereveoh from
original sample as defined by location and minimtumover and number of employees. This decision was
motivated by empirical evidence that suggests mfish subsidiaries of non-Spanish MNCs do not lotlagér
innovation activities in Spain (Barcelo, 1993; Hesilla, 2001). Consequently we excluded subsidiaafedNCs
that are owned by a global ultimate owner in a tquather than Spain. In order to be consideredbsigliiary of a
global ultimate owner, a company must have at least of its shareholders known and a path fromlgest
company up to its ultimate owner of at least 50.01%

® We used a semantic differential scale questiddentify whether respondent firms are appropriatbe part of the
sample by ruling out firms that do not ever papiéte in new product development projects. In thay,wve were
able to identify and exclude 5 firms that had neétb involved at all into new product developmemijguts. One
further observation was not included in the finample as respondent reported not to be a memb#rectfop
management team.

¢ Among the returned questionnaires 16 containedimjdata (14 cases with one item missing and &ses with
three items missing). Little’s MCAR test was perfedrto check whether missing data were completelgiratom.
Results confirm missing data is MCAR (Chi-Square = 562, degrees of freedom = 514, p > 0.10). Imputatio
missing data values was computed through maximigatiliood estimation. More specifically we relied the EM
(expectation maximisation) algorithm provided by SS? According to Pickles (2005), this method issles
demanding in terms of statistical assumptions anasually considered superior to imputation by othethods,
such as multiple regression or mean substitution.

" For preliminary bias tests variable scores basethe average item scores for the Likert-type imsgnts were
used.
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Chapter 4: Assessing Performance in Management Accounting

Research

4.1 Introduction to chapter 4

The fourth chapter in this thesis examines the nagsessed variable in contingency-based
research, commonly referred as effectiveness, pedioce, or success. This paper contains a
literature review and a theoretical note that itigases how management accounting research
has assessed such variable, emphasising poterdldems and proposing guidelines that could

contribute to improve future research. Severaligassof this paper have circulated in academic

settings. The paper presented in this thesis wausised in th8th Manufacturing Accounting

Research Conference
4.2. Abstract

This paper aims to review how the construct pertorce has been assessed in prior
contingency-grounded, survey-based management @itcguand control systems research, to
analyse the alternative approaches that have lbptel in the literature, and to provide some
insights for enhancing the assessment of perforenantuture survey-based empirical research.
First, the paper identifies a total of 82 survegdil contingency-grounded papers published in
top accounting journals in the period 1982-2008 nehgerformance was used as a variable of
analysis. Specifically, this study examines thebfgms of a) conceptualisation that are reflected
on threats to construct validity and b) measureme€&hé article emphasises issues that could
assist researchers in selecting between the varenmlable choices of performance

measurement by considering their respective wealkseand strengths.
4.3 Introduction

The importance of performance for management hag leen recognised. High or improved
performance is considered the ultimate goal of $pecific configurations of activities and

resources that companies deploy in order to devtiep competitive advantages (Collis and
Montgomery, 2005). Consequently, management relsdaas widely discussed on the use of

performance as a variable, to the extent that pedoce is one of the most studied variables in
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organisational and management literatures (Venkeatnaand Ramanujam, 1987; Bommer et al.,
1995).

Within the specific area of contingency-based manant accounting and control systems
(MACS) research, a number of studies disclosedéstdor investigating the relationship between
MACS and performance (Hayes, 1977; Khandwalla, )197he interest in the construct
performance in MACS literature increased even trrihfter researchers appended to the earlier
contingency studies the notion of “fit” betweenriatites of MACS and outcomes and claimed
that outcome variables related to dimensions oirel@®rganisational or managerial performance
should be included in contingency-based studies¢Mant and Simons, 1986; Otley, 1980; Otley
and Wilkinson, 1988). A good fit between MACS andniext should mean enhanced

performance, while a poor fit should imply dimingshperformance (Chenhall, 2003).

Even though in recent years noteworthy progressobas made by MACS researchers to ensure
proper construct conceptualisation, measuremenaanudater correspondence between concepts
and measures (Bisbe et al., 2007; Chenhall and 3@807; Gerdin and Greve, 2008; Luft and
Shields, 2003), some concerns are particularlkisggiwhen performance is the construct of
interest (Lebas and Euske, 2008). March and Suii®®7) for instance, show scepticism
regarding the use of such variable due to the miniy basis surrounding the use of
performance as a dependent varidhlé®e unstable advantages of higher performanaé the
endogeneity problems associated with the choicehfervariable performance as an critefion

variable.

Notwithstanding the criticisms performance contst@ be constantly assessed in management
research and therefore it warrant appraisal andussson. This paper aims to review how
performance has been assessed in prior contindgeassd empirical quantitative MACS
research. In order to organise this analysis wagntethe discussion on subjects related to
conceptualisation, measurement and correspondeatgedn concepts and measures. The
contribution of this study is threefold. First,gtovides an exhaustive review of the different
approaches to measurement of performance thatlbeese used in extant survey-based MACS
research grounded on contingency theory. Using daptation of Venkatraman and
Ramanujam’s (1986, 1987) classification schemegrganised inventory of papers is proposed
in order to identify and assess the relative fregyeof use of the different measurement
approaches used in previous MACS literature. Assallt of this organised inventory, the paper
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provides specific supporting evidence that selbregrl perceptual measures are clearly the

predominant approach being used for assessingrpefwe in extant MACS research.

Consequently, and as a second contribution of #per it discusses some of the most relevant
problems associated with such a predominant metifqeerformance assessment. This article
organises these problems into, on the one handceptumlisation problems (reflected as
potential risks of misspecification) and, on thénest hand, problems of operationalisation
(caused by different sources of potential bias)is Tpaper evaluates several alternatives
concluding that none of them is free of concernaAkird contribution of the paper, it provides
insights that are expected to assist researcheshancing conceptualisation and measurement

of subsequent quantitative research using thearerformance.

The paper is divided into five sections. Followitigs introduction, Section 4.4 defines the
sample that will be the object of this study. Sattd.5 examines the literature on MACS to
identify the various methods applied for assesgmegiormance and proposes a classified
inventory of prior studies. Section 4.6 discussé® tconcerns associated with the
conceptualisation and operationalisation of pertoroe as a variable. This section also
elaborates on alternatives to improve (minimise) dality (problems) of the construct and its
measurement. Following this, Section 4.7 concluate comments on the contributions of the

paper.
4.4 Sampling

In order to depict conceptualisation and measurénssues regarding the treatment of the
construct performance that has been proposed iringemcy-based MACS research, a
systematic review was conducted of the empiricalesptbased MACS studies published in

accounting journals in the period 1982-2008.

In this study only research on formal MACS is cdesed. Management accounting and control
systems is defined here as the set of procedurdspamcesses that managers and other
organisational participants use in order to helpuem the achievement of their goals and the
goals of their organisations (Otley and Berry, 19%#d it encompasses formal control systems
as well as informal personal and social controleig@ello, 1996; Otley, 1980; Ouchi, 1977).
Formal MACS consist of purposefully designed, infation based and explicit sets of

structures, routines, procedures and processesdiio and Kirby, 1994) that help managers
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ensure that their organisation’s strategies andspkre carried out or modified if conditions
warrant (Merchant, 1998; Simons, 1995).

For the period 1982-2001 we relied on Van der Setdd. (2007)’s review in order to obtain an
enumeration of survey-based studies that couldbed in MACS literature. Following Van der
Stede et al. (2007) selection criteria we extertdednventory through the period 2002-2008, by
a review focusing on the following journal8bacus; Accounting, Organizations and Sogiety
Behavioral Research in Accountim@ontemporary Accounting Reseayrdournal of Accounting
and EconomigsJournal of Accounting Researckournal of Management Accounting Research
Management Accounting Researand The Accounting RevietvFurthermore, in order to
provide continuity with Van der Stede et al.’'s (ZDPQpaper, our review did not include
experimental or qualitative studiést also excluded third party-surveys, surveys thaire
combined with case method, interview-protocolssie-interviews, as well as studies conducted

in class settings.

This review identified 222 MACS survey-based stadmiblished in the journals mentioned
above in the period 1982-2008 (132 in the period@82-2001, 130 of those as identified by
Van der Stede et al., 2007; 90 in the period 0f22P008, as per our own review). Eighty two of
these (44 in the period of 1982-2001; 38 in thegakeof 2002-2008) analysed a variable labelled
as performance or a similar term such as effeatisgrand financial succedsThese 82 studies

constitute the sample of analysis in this paper.
4.5 Descriptive Analysis

As expected, most of the 82 analysed papers maodpkeformance as a dependent variable
(Otley, 1980). Six articles did not, i.e. (Chenhald Langfield-Smith, 1998; Dossi and Patelli,
2008; Indjejikian and Matejka, 2006; Lamminmaki080 Merchant, 1985; Wier et al., 2002).

For instance, Merchant (1985) modelled performaxan independent variable, and Chenhall

and Langfield-Smith (1998) used performance aswapoment for clustering firms.

Previous studies on MACS had concentrated on ilgasig performance within two levels of

analysis: individual and organisational (Luft ankietds, 2003). Williams and Seaman (2002)
noticed that a significant proportion of the mamagat accounting research deals with the
performance outcomes of managers and analysides oéferred to as located at the individual

level. Accordingly, in this paper we use interchealgly the terms managerial and individual
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performance. Moreover, in our study papers in which unit of analysis was referred as
strategic business unit (SBU), firm or organisatieng. (Maiga and Jacobs, 2005) were

considered organisational level research.

Among the inspected papers, it was observed thaid@%) of them analysed organisational
performance while 33 (40%) examined individual perfance. Other levels of analysis, such as
teams, projects or departments were present in @rfly1%) studies. While the prevalence of
studies looking at the individual level was constaver the years, there was a notable increase
in interest in the last decade of researchers miegsorganisational performance. From 1982 to
2001, published papers on the organisational laweunted to 17 (39%), compared to the 22
(50%) papers published at the individual leveltHa last seven years of this review, from 2002
to 2008, studies on the organisational level ameind 23 (61%), compared to the 11 (29%)
studies at the individual level. While our discessbn the remainder of this paper focuses on
these two, most studied levels, it is expectedtti@targest part of the arguments presented here
could be extended to levels such as project or @amormance.

The subsections below describe in detail how wadgopeance assessed in terms of

conceptualisation and measurement.
4.5.1 Conceptualisation

Conceptualisation (or conceptual specificationgrefto the process in which fuzzy notions of
constructs are made more precise (Babbie, 2004thodgh performance is a recurrent
dependent variable in research, the analysis ofethdence reveals it is seldom explicitly

conceptualised in empirical MACS research.

The construct of performance is one of the cleaessimples of risk of misspecification in
MACS studies. Babbie (2004) highlights the need d&wsound conceptual specification of
research constructs prior to fitting them to exptany models. The measurement instrument
should not be regarded as an antecedent of thablerconceptualisation. It seems logical to
think the definition of a construct (independentndfat it is) should prior the measurement of it.
However MACS research has been unconcerned abmutsfue when performance is to be
conceptualised. In most cases it is almost aseifcinceptualisation is defined by measurement

method and not by the attribute being measired.
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Given the uncountable calls that alert researchesocial science to the problems associated
with the conceptualisation of the construct perfance (Venkatraman and Ramanujan, 1986,
1987), it is hard to believe MACS research assumedea of performance is a given, a trivial
notion free from conceptual concerns to be expficisclosed. A most probable explanation for
the lack of conceptualisation could be found in greblems that are inherent to the term
performance (March and Sutton, 1997). The appretvensf defining performance in
management research is not novel (Cameron, 198@@r&ht conceptualisations of performance

are discussed on Section 4.6.
4.5.2 Measurement

Venkatraman and Ramanujam (1986, 1987) proposddsaiftcation scheme to examine the
construct performance in empirical research. Adogrdo the authors, two dimensions provide
different approaches to the measurement of thetrwarisperformance, i.e., 1) the mode of
assessment and 2) the source of data. The modesessament can be either perceptual or
objective. Perceptual data are constructed fromjutigments and opinions of respondents that
are surveyed about their perceptions, evaluatiang/or experiences (e.g. the superior’s rating
of employees’ performance; a CEO self-report ofral@rganisational performance). Objective
data refer to data that can be duplicated or cagtwith a very high degree of consensus by
independent assessors using the same measurenthodmERiahi-Belkaoui, 2002, p. 6) (e.g.
stock price; total production output per hour).itdltely, objective data are expected to be free

from perceptual judgments.

As far as the second dimension of the classifioaicheme is concerned, researchers can use
primary or secondary data sources. Primary (i.#-regported) data refer to data collected
directly from the specific individual or organisati whose performance is being assessed (e.qg.
the assessment of an SBU’s overall performancéshpanager, assuming that the SBU manager
is the representative of the SBU; an employee’srepbrt about his performance in several
tasks). In contrast, secondary data are collectad Sources external to the target individual or
organisation (e.g. information acquired from goweemtal agencies’ about firms’ turnover;
external observers’ perception of company decisiaking process).Based on these two
dimensions of analysis developed by VenkatramanRandanujam (1986, 1987), an eight-cell

classificatory model is depicted in Figure 4.1.
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Figure 4.1. Measurement Performance: Classificéatyeme by level of analyses
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Source: Adapted from Venkatraman and Ramanujan6(15887)

In Figure 4.1, cells 1 through 4 represent appreadhat are restricted to operationalisation
within one single cell. For example, cell 1 andepresent perceptual data obtained respectively
by either primary or secondary sources. Cells 3 dndefer to objective data obtained
respectively by either primary or secondary sour¢escontrast, cells 5 through 8 represent
operationalisation via the combination of multiplistinct methods (multiple method approach).
For example, cell 5 includes use of perceptual eath data from two sources, while cell 8
refers to the use of both objective and perceplatd with data from primary sources. Finally,
Arrows 9 and 10 refer to multiple method approadhes combine different approaches within
each of the two dimensions. Hence, Arrow 9 encosgmseasurements that apply perceptual
primary and objective secondary methods. Finallyp® 10 refers to methods that use objective

primary and perceptual secondary data.

Figure 4.2 depicts the papers that are part ofsammple and allocate them according to this
classificatory scheme. Panel A in Figure 4.2 cfessithe papers that included individual
performance as a variable of interest. Panel Bsifias the papers that refer to organisational

performance.
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Figure 4.2. Classificatory scheme for the treatneémerformance in survey-based MACS studies
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This review confirms a previous observation (Chdnt2003) that most researchers employ
perceptual data from primary sources to capturdopeance. Studies that exclusively use
primary and perceptual measures of performancéXrekccount for 91% and 60%, respectively

at the individual and organisational levels.

At the individual level of analyses, as discussedtnnearly all of the articles employed the
Mahoney’s self-reported instrument for assessimvidual performance (82% of 33 observed
papers). In contrast, the range of methodologiesd u®r capturing performance at the
organisational level is moderately more diverseesehvary from measurements that assess firm
performance through self-reported measurement efadivfirm performance (Merchant, 1984)
(cell 1) to methods that use objective archivahdatout firm return on sales (ROS) and return
on assets (ROA) (Van der Stede, 2000; Widener, R068| 4). However, and despite this
moderate diversity of approaches, research atrgnational level is largely dominated by the
employment of primary and perceptual measures dgbpeance. Of the eight studies that rely
on secondary objective measures, four of those @paglsolely such measures while the other
four articles utilised combinations of secondarjective with primary perceptual measures (i.e.

Arrow 9 on the classificatory scheme).

Studies assessing individual performance can bedfau cells 1, 2 and 9 of Figure 4.2 (Panel
A). Studies assessing organisational performanededound in all cells (1 to 9), except cells 2
and 6. On Appendix 1 there is a more detailed ptasen of methods utilised for assessing
performance at the individual and organisationakle in contingency survey-based MACS

research. Studies are also allocated accordirfietolassificatory scheme proposed.

4.6 Concerns and Proposed Improvements

4.6.1 Conceptualisation

Performance is not different from other social scee constructs and its conceptualisation is
required. For instance, it is also difficult to mdi#y consensus on what defines a Balanced
Scorecard (Bisbe et al., 2007) however definiti@me still observed in empirical MACS

research. The absence of a clear conceptualisatithre construct leads to ambiguity regarding
the specific meaning of the construct under comatam. Conceptualisation has implications for
the way constructs are operationalised, and therefonbiguity threatens the subsequent

operationalisation of the construct by hinderingstouct validity. Consequences are revealed on
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the use of inappropriate measurement instrumerts dannot capture the true notion of the
construct. Finally, deficient conceptualisation \Wwbumislead towards flawed conclusions
regarding the existence, magnitude and directionthef relations (Babbie, 2004) between
performance and other variables. Therefore, “tlearelr the specification of performance, the
more appropriately its reliability can be estimasedl the greater the benefit for estimation of the
validity coefficient or its analog” (Campbell, 1996 698).

The nature and meaning of the construct performaepends on the purpose of the research.
Some attributes might be required to capture certaatures of performance, while other
attributes are required to capture certain othepgaes. This indicates performance has a
context-specific nature and that there is no ulsaeconstruct of it. A context-specific nature of
performance would reinforce the argument that threceptualisation of performance entails the
explicit establishment of the domain of the condtrincluding consideration of the purposes or

contexts of interest.

Conceptualisation improvement is needed when finmmanagerial performance is being
assessed. Far from requiring a universally-accegédiahition, which has long been recognised
as unfeasible (Chow et al, 1994; Lebas, 1995) this paper we invite for any context-specific

conceptualisation.

In the following section, we present some concd®aions of performance that were proposed
in management literature and that could assist MA€®archers to properly conceptualise the
construct. The conceptualisations we present nerg aeither exhaustive (other

conceptualisations exist; see for instance Camphéli7, p. 36-9, Cameron, 1986, p. 542 or
Lebas and Euske, 2008), nor precise (they leaveespar discussion). Nevertheless, the

following conceptualisations are general startingns for conceptualisation improvements.
4.6.1.1 Managerial Performance

At the individual level the conceptualisation of magerial performance in industrial psychology
and management literature has been closely assdcmth the understanding of managerial
work (Campbell, 1990). We can identify in the lakire at least three major groups for
conceptualising managerial performance, which ajegoals and tasks attainment (Kotter,
1982), b) managerial actions (Campbell, 1990; Miatg, 1973) and functions (Mahoney et al.,
1963), and c) skill or competencies (Boyatzis, 1982rol and Gillen, 1984; Katz, 1974).
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According to the goal and tasks approach, mandgers basic goals that they are committed to
based on their strategic evaluations of the orgdioiss and their environments. Managers act as
"consummate opportunists” to take advantage of yewsuation to move others in the

organisation toward their basic goals (Kotter, J98herefore performance is the attainment of

the work agenda.

The idea of managerial performance as actionsr-aatons, and thinking can be found in
researchers such as Mintzberg (1973) and Campb@d0j. Mintzberg (1973) found that the
manager's job was characterised by many brief dpsaarried out with a wide variety of
different people from inside and outside the orgaton. Accordingly, Campbell (1990) defines
performance as behaviour. To the author, performasc‘something that people do and is
reflected in the actions that people take. (...) &temdnce is not the consequence(s) or result(s)
of action; it is the action itself” (Campbell, 199p. 704). While behaviour is not always
observable like the cognitive behaviour used towes@ problem, the solutions, statements or
answers produced as a result of the cognitive betss are included as actions that can be
defined as performance. Furthermore, into the qunedisation of performance as action we can
identify the functional approach. This last appto@omprehends the degree of progress on
purposes of activities. Therefore, managerial perémce is conceptualised as the action of

doing a set of managerial functions in a correcumcessful manner.

Managerial performance can also be understood wsmanagement skills or competencies
(Boyatzis, 1982; Carrol and Gillen, 1984; Katz, 4pweither goals nor functions. Katz (1974)
names three basic skills — technical, human, amteqgual — that every successful manager
must have in varying degrees, according to thel leenanagement at which he is operating.
This approach is based not on their innate traits @haracteristics, but rather on the kinds of
skills which they exhibit in carrying out their jplsuccessfully. The concept of skill, as an ability
to translate knowledge into action, should enalle to distinguish between the three skills:
performing the technical activities (technical Bkiunderstanding and motivating individuals
and groups (human skill), and coordinating andgragng all the activities and interests of the

organisation toward a common objective (concepli).
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4.6.1.2 Organisational Performance

At the organisational level, we can identify inetature at least three most applied
conceptualisations of performance. These concepés follow were mostly studied by
organisational theorists through models of orgdiuieal effectiveness. Kanter and Brinkerhoff
(1981) and Ford and Schellenberg (1982) summahieset studies in a reduced framework,
identifying perspectives of performance such agecéffeness or goal approach, systems
resource approach, and environmental adaptatione gbal approach considers that
organisations pursue ultimate goals. Accordinghis perspective, performance is defined in
terms of goal attainment. The second framework @dfreed as efficiency, defines performance
in terms of the outcome of a business’ programseiation to the resources employed in
implementing them (Walker and Ruekert, 1987). lingiders the relationships between
performance outcomes to the inputs required toeaehthose (Katsikeas et al., 2080)The
environmental adaptation approach, also known aptagness, emphasises the relationship
between the organisation and its environment. Pedoce focuses on the ability of an
organisation to respond to environmental changesgs{keas et al., 2000). Thus, performance is
referred to in terms of the organisation's abilitysecure scarce and valued resources. Along this

line, organisational survivor has been suggestdleasltimate criterion.
4.6.2 Construct Space and Epistemic Relationship

Once the conceptualisation is delineated, reseexagheve to map constructs onto phenomena
that can be directly observed and measured (BaltehLennox, 1991). In this respect a major
difficulty of assessing performance is to define donstruct space of the concept. The problem
arises on the fact that it is not clear which cidtere indicators of performance, which are
predictors of performance and which criteria ardcomnes of performance (Whetten and
Cameron, 1994). Some choices have to be made e twdlefine the conceptual boundaries of
the construct. Bisbe and Otley (2004), for examptigpted Govindarajan’s (1984) instrument
for assessing performance excluding the produatvation dimension from the original set of
indicators, as this dimension was modelled as &rcadent to performance.

In order to build a construct that specifies, tlytoundicators, the signs of the presence or
absence of the construct under investigation twerrztive models are available. The reflective
and formative models represent different natures dinections of epistemic relationships
between constructs and indicators (Bollen and Lenh891).
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In MACS research, performance has been commonlysuned using reflective indicators. For
reflective models, indicators are reflections abastruct, while for formative models; indicators
are constitutive facets of a construct. In refleetmodels indicators are expected to covary,
changes in the construct necessarily cause changde indicators, and the deletion of an
indicator should not alter the conceptual domairthef construct. On the other hand, formative
models the indicators are not expected to covdrgnges in the indicators should cause changes
in the construct, and the deletion of an indicatoould cause changes in the construct (Bollen
and Lennox, 1991).

The choice for constructing the variable perforneabg using reflective indicators may not be
the most appropriate. For instance, constructseofopnance that are operationalised through
Mahoney et al. (1965) instrument assemble the sfpagaanagerial job through an inventory of
eight dimensions that exhaustively contain whatah#hors considered to be the entire set of
managerial performance activities. According to blady et al. (1965, p. 100) “These functions
include all performance activities”. Additionallfylahoney and colleagues assert their model
comprises mutually exclusive indicators of the ¢autd performance - “experience to date has
proved them to be mutually exclusive” (1965, p. 10Buch characteristics clearly specify a
formative model. Other example can be found in ittegrument developed by Govindarajan
(1984). In this instrument performance is conceigedtombinations of twelve indicators among
which are market share and new product developrardi thus, they should be formative,
because in the end, firms are considered of higfopeance because they have high market
share and high levels of new product developméety tio not have high market share and high
levels of new product development because thehigteperformers. Under a formative model,
if only a narrow and incomplete set of indicatassoperationalised content validity would be
undermined since the relevant domain of the coostwould not be properly covered by the
measures (Bisbe et al., 2007; Bollen and Lenno®1)19Therefore, the selection of which
indicators represent the formative construct is easy given the potential implications for

construct validity.
4.6.3 Link: conceptualisation and measurement

The link between the construct and its measuredore through the choice the appropriate
instrument. As observed by Edwards and BagozziQRQ@searchers use to emphasise causal
relationships among constructs, however devotdke lattention to relationships between

constructs and measures. These relationships seated because they provide the means by
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which constructs become accessible to empiricaareti. The relationships between concept
and measure are the core of construct validitygesiconstruct validity concerns the degree to

which a measure apprehends its intended theoretiostruct (Bisbe et al., 2007).

Within the specific sample of our study, it was matable to evaluate the degree of
correspondence between conceptualisation and nesasot in previous MACS research,
simply because, as stated before, conceptualisatias scarcely described. However, the
analysis of the measures that were applied in pusviesearch allows us to infer, in some cases,
what are the possibly used conceptualisations. eftw, an examination among the different
measurements for assessing the individual levejesstg that MACS studies follow an implicit
conceptualisation of performance as efficiency (mseaf action / functions). Virtually all MACS
research that assessed managerial performance raas dipon the measuring managerial
functions. More specifically, they drew upon thehdaey et al. (1963) instrument. There is no
theoretical justification for this choice other ththe ritual and the convenience of replicating a
“validated” instrument. The systematic use of thme instrument by MACS researchers’ can be
read in two ways. On one hand, it could be consil@dvantageous because focus moves from
“agreed” criterion to the predictors that represbetMACS attributes. As a result, comparability
among studies increases. On the other hand, iddoeldisadvantageous because it narrows
down the possibilities for the understanding thahagerial performance may also derive from
other perspectives; potentially leading the fiefdMACS research toward a dead end road in

which other possibilities are ignored or not acedpt

Through the inspection of performance at the oggiunal level, we observe that most survey-
based contingency studies in MACS, although naroéxplicitly, emphasise effectiveness (goal
attainment) (e.g. Govindarajan, 1984) and, to aelesxtent, efficiency (e.g. Simons, 1988).
Figure 4.3 depicts some the implicitly derived cgptaalisations discussed for the construct
performance associating such concepts to somesahtfasurement instruments that are applied

to measure them.
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Figure 4.3. Performance: Conceptualisation and Mteasent

Conceptualisation Individual Level Organisational Level
Tttt e—————————— 7 "
fecti Govindarajan and Gupta Govindarajan (1984, 1988
Effectiveness (1985) as in Nouri and Park Chenhall (2004)
(1988)
. . Mahoney et al. (1963 i
Efficiency [ y (1963) } Simons (1988)
_______________________________________ —
. 7\
Adapti Not found in MACS.
apuveness Example: Survivor
_______________________________________ -
. Not found in MACS.
Competencies Example: Katz (1974)

Particular implications on the link between conc@psation and measurement are encountered
when the measurement involves the use of a multiroas approach (cells 5 to 8, arrows 9 and
10). In recent years we observe a tendency towsrduse of multi-methods approaches, e.g.
(Sandino, 2007; Widener, 2007). As discussed innie section, this choice is beneficial in
many methodological senses. Nevertheless, speuialneeds to be place on the appropriateness
of correspondence between concept and measureBetduse there is a risk of assessing a
single construct with different and non-convergerasures. For instance, suppose a researcher
conceptualises performance exclusively as goainatent. As measurement instrument the
researcher uses self-rating measures combined seitbndary, objective data. Presume the
researcher applies the self-rating instrument apesl by Govindarajan (1984), which measures
goal attainment, and combines it with an archivalidgator of efficiency such as ROI. The
researcher concludes then with basis on these teasunements. The conclusions of a study
with the above characteristics will potentially teeved because different conceptualisations of
performance are being assessed and different nesaswe being compared as if they were

measuring the same construct.
4.6.4 Measurement - Examining Performance in MACS research

Different measures have been used in MACS liteeatorcapture the construct performance. In
general, none of the choices among the diversemgptised in research is free of concgrmn.
Caution is required while selecting the assessmatihod, because rather than being trivial, this

choice carries substantial meaning for the resedrating direct implications on the type and

139



magnitude of measurement error present in the medseéBommer, et al. 1995). Since
performance is mostly treated as a dependent Variab negative implications of measurement
error rather than influencing the estimators (ias) have direct consequences on the statistical

power of the model.

In this section, we discuss the benefits and sbonitegs of different approaches for measuring
performance as a dependent variable and we highéigd explore some further themes of
particular interest to MACS researchers. In ordesystematise such analysis we employ the
framework presented in Figure 4.1. As a resultfoflewing discussion is organised and offered
under labels that characterise specific dimensmianalysis and cells on the classificatory

scheme framework.
4.6.4.1 Two dimensions

According to the framework presented in Figure 4é&rformance can be analysed in two

dimensions: 1) mode of assessment and 2) souidat@f
Mode of Assessment

The mode of assessment can be either perceptobjemtive. However perceptual measures are,
by far, the most common in extant MACS survey-basseéarch to assess performance (89% of
82 observed papers, as reported in Section 4.9, sm®e perceptual measure). This is hardly
surprising given the use of perceptual data hag b@ing criticised in MACS research (Van der
Stede et al., 2006).

Due to the imperfections of human cognition, thialyp a greater confounding role (Kahneman
and Tversky, 2000) in data gathering, several rekeas recommend the use of objective
measures (Itther and Lacker, 2001) over perceptizaa. The major argument of those
researchers is associated with the fact that obgecheasures are resistant to several of the
biases that distort people’s judgments. For ingaabjective measures are likely to diminish the
possibility of leniencl or overrating performance, which is, among MACSeeechers, one of
the most cited problems of perceptual measures, (dong and Eggleton, 2007; Marginson and
Ogden, 2005). Accordingly, Govindarajan (1984) mkad that one important advantage of an
objective over a perceptual measure of performasdbat the former can be confirmed and

replicated by other researchers.
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In spite of its apparent advantages, objective datdd also be troublesome. In this regard, at
least three points should be considered. Firstetisea probability that “objective” performance
measures in fact, do not exist (Campbell, 1990/18). Campbell (1990) observes that every
objective measure involves subjective judgmentsuabbmw to build those measures. For
instance, the simple indicator of quality contraitals the subjective evaluation of what
determines a low quality product. Second, simitamhat happens with perceptual measures,
errors in objective measures could also be systenf@pector, 2006). For instance, earnings
management can constantly be influencing finarema accounting outcomes. Therefore, there
is no reason to blindly trust objective data arenpletely accurate. Finally, objective data on
performance is not available for specific reseagtiestions, such as studies that examine
performance in cross-organisational settings (Gdmsiajan, 1984) Perceptual assessment
allows researchers to gather data in the desinedafio However it requires complex judgments

from respondents.

One would expect that the recommendation for the afsobjective measures, rather than
perceptual, would result from a non-covariation agithese two types of measures and from a
higher degree of validity of the objective measundewever, Parks (1984) found out that
objective and perceptual indicators that were cptuzdly similar were found to be associated
statistically. He argues that explanations forititependence between objective and perceptual
indicators include the: a) lack of conceptual coegice between previously used indicators,
which means that those perceptual and objectiveatmls do not measure the same concept;
and b) potential misspecification of models used previous research. Accordingly,
Venkatraman and Ramanujam (1987, p. 110) argued ribigher objective nor perceptual
measures are intrinsically superior to one anotimeterms of consistently providing valid and

reliable performance measures”.

Whilst some researchers suggest equivalence amencgpiual and objective measures, others
examined the multidimensionality of organisatiopatformance to argue this construct contains
broader societal/environmental and employee/comiypudimensions rather than the more
narrow and strictly economic perspective. Hencecggaual measures may be useful to
operationalise wider and non-economic dimension®rganisational performance (Dess and
Robinson, 1984). Akin, Govindarajan and Fisher @9®termined that in the specific context
of their research, the use of objective performandeators were of limited value because of

several reasons. According to the scholars, “itas possible to use the same set of criteria to
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evaluate every SBU since, by definition; differ&BU strategies imply quite different goals and
priorities. At a minimum, we would have needed tbach different weights to various
performance criteria, and there is no objective wedyderiving such weights. Second, no
objective measure can capture some of the factiisat to the success of certain strategies. For
instance, success in basic research and produateengmg— both key for SBUs practicing
differentiation—defy objective, short-term measuesm Third, industry factors influence SBU
performance and should be controlled for, but dbjecperformance data for the industry in
which an SBU competes may be very difficult to setGovindarajan and Fisher, 1990, p.
269). Consequently, it is plausible to think thadrenthan preferring one mode of assessment
over the other, perceptual and objective data cbeldsed as supplementary choices for assuring

convergent validity and/or complementary solutitorancreasing content validity.

The use of either perceptual or objective measasesndicators of performance is also of
concern when establishing the appropriate time zbariand indicator for capturing the
hypothesised variability of the predictor on théecion. Different temporal lags have been
tested in MACS literature. For instance, Ittnerakt(2003) examined the relationship between
measurement system, satisfaction, economic perfozejaand two general approaches to
strategic performance measurement and assessexinp@nte through return on assets and 3-
year sales growth and two stock return measurggdi-and 3-year returns). Hansen and Van
der Stede (2004) demonstrated a link between thirpence of the individual reasons-to-
budget and overall budget satisfaction and orgéiorsa SBU performance by asking managers
about their SBUs’ performance in the last budgetope Given the inexistence of a generic
theory of time lags (Goodman, 2001; Mitchell anthda, 2001) the blindness on the question of
when the criterion might occur may be minimisedtiyh a better understanding of the nature of
predictors (i.e. organisational activities, natafevork, and feedback cycles) and its time series
properties (Goodman, 2001). As observed by Mitchall James (2001) the use of multiple
measures over time could also help to determindatipdor a particular criterion and predictor
relationship. The choice of the appropriate inadicadb be used should also be based on the
attributes of specific indicators. Thus, short-dodg-term measures of performance usually
produce different results. For instance, Van dexd&t(2000), who computed ROS as the
indicator of performance, comments on potentia$ boavards short-termism that the use of such
a measure could produce which could make it imprépetesting several different relations in
MACS. A second reason that organisational assessoutcome may be affected by timing is

related to the life cycle view of firm. As firmsqgresses through different life cycle stages the
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organisational performance and the importancebated to diverse measures change (Moores
and Yuen, 2001).

Source of Data

According to the framework presented in Figure thg, source of data can be either primary or
secondary. Both sources of data are subject tersatic measurement error, although this
characteristic is most commonly criticised whenmmany sources are chosen. A major cause of
systematic measurement error is method effect Sand Gallohofer, 2007a), which is the

influence of the measurement instrument on variana measure (i.e. method variance). The
method of measurement can affect observed datadnmays: a) by changing the underlying

construct of interest or b) by altering the measwaat process and not the construct itself
(Spector, 2006). The first is likely to happen wrassessing behaviour, for example people’s
attitudes, since a person’s attitude might changeeiyn because it is the object of assessment.
The second effect refers to the potential biasltiegufrom characteristics of the instrument,

people and environment that can affect measurement.

The main problem associated with primary (i.e. -sgffforted) sources consists of the
consequences of the common method variance whietsrt the variance that is attributed to
the measurement method rather than to the constihett the measurement is intended to assess.
“Common method bias is the magnitude of the disammejes between the observed and the true
relationships between constructs that result frammmoon method variance” (Doty and Glick,
1998, p. 376). Method biases are potentially a pfuveoncern in studies in which the data for
both the predictor and criterion variable are ab#difrom the same respondent or rater, in the
same measurement context using the same item ¢aaubelx similar item characteristics. In
MACS research we identified that 76% (62 out of &)ong all examined studies used

exclusively primary sources and consequently webgest to common rater biases.

Method bias is a problem because it is one of thA@nsources of measurement error (Podsakoff
et al., 2003) whose errors threaten the validitthefconclusions about the relationships between
variables. Method bias may suggest alternative aggtions for the observed relationships
between measures of different constructs that radepiendent of the one expected. There is a
significant amount of evidence that method bias ltave a substantial effect on the observed
relationships between measures of different coastr(Podsakoff, et al 2003). In MACS this
concern was attenuated. Dunk (1993) associatechdtien of the systematic bias with the
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addition (subtraction) of a constant that is pusly (negatively) signed to the otherwise "true"
scores for the dependent variable. As an addedréibd) constant to (from) the dependent
variable, effects on the relation between the dépenhand independent variables in multiple
regression models would not change and no costificither than the intercept would be
affected. The author concluded that, “while errogsy be present in the responses to the measure
of managerial performance in any study involvinlj-s#ings, these errors, per se, are unlikely
to confound research findings” (Dunk, 1993, p. 5&Whough the mathematical explanation of
the author is correct, it assumes that the metlifettewill have the same impact across all
respondents, which is quite unlikely to occur. Ertthe magnitude of the common method bias
produced by the method factors or the directiontofeffects can vary. Method variance can
either inflate or deflate observed relationshipsveen measured constructs, thus leading to both
Type | and Type Il errors (Podsakoff, et al 2003380). Method variance arises from a variety
of sources (Bagozzi and Yi, 1991).

Some researchers in MACS have overemphasised ldeise of respondents as a solution for
common method bias. For instance, Cagwin and Bouw(@@02, p. 13) wrote “The selection of
unbiased, objective, and knowledgeable internaitaxgdis believed to eliminate most, if not all
potential effects from common-method bias that m@yresent in other research”. The authors
also emphasised that “in addition to their indegge@ and objectivity, internal auditors are
appropriate subjects because they are knowledgegadssess varied talents and expertise, and
have access to relevant information” (Cagwin andvidman, 2002, p. 13). Carefully selecting
respondents can contribute to overcoming commoinodetbias (Miller and Roth, 1994)
however the sources of common method bias are besiample respondent selection. Therefore,
it is unlikely that the choice of an “appropriatedspondent would be enough to eliminate the
common-method bias. Two ways have been identibetbntrol for method bias: a) procedural
remedies that act on the design of the study €keante), and b) statistical remedies which are
alternatives when the procedural remedies are mbt(Rodsakoff et al., 2003). These controls
can be used to exclude potential biases as lotigoas biases can be evaluated (Spector, 2006).
In Appendix 2, we present the sources of commorhatebias, some proposed remedies and
examples of such remedies utilised in MACS resemrethich the performance is the dependent

variable.

Resistance to method bias is the main advantagesio§ secondary data over primary data for

measuring performance in survey-based research. r€kistance is maximised when objective
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data is considered. However the choice for secgnsaurces requires some special attention.
First, when obtained from archival sources, secondata may not always be precise because of
criteria inconsistency among database providersa(etal., 2006; San Miguel, 1977; Yang et al.
2003). Second, when obtained from secondary regpisd(e.g. superiors, auditors, and
researchers) answers could be potentially inacewl@pending on the degree of acquaintance of
the respondent with the subject that is assessed.

4.6.4.2 Examining Different Measurements Approaches

In this subsection we continue examining the déifiérmeasurements of variable performance. In
order to organise the discussion, we employ this ér@m the classificatory scheme framework.
Additionally, at the end of this subsection we préson Figure 4.3 a set of topics that should be

considered to help future research assess thergongerformance.
Cell 1 (Primary Perceptual Data)

The evidence is that perceptual primary measurgsedbrmance dominated MACS research.
The main advantages of this method are two. Birisgther survey is already in place for other
variables, the introduction of some items to meagqerformance can be used as a means of
easily obtaining data. Second, the use of primacgptual sources permits researchers to
capture various specific dimensions of performahe¢ would not be obtained in other mode of

assessment.

Several researchers alert readers to the limistiand cautions that are needed before
conclusions are made from self-assessed measuge®(mk, 1992, 1993; Govindarajan, 1984).
As already commented most concerns of such measuaterafer to problems derived from
sources of common method bias (Podsakoff et ab3RMHowever this measurement can also be
problematic in other particular cases. For instadesigns based on a single respondent to a mail
survey are exposed to a single rater bias (BoygnNamma, 2000). It refers to the possibility that
a respondent provide a skewed or warped perspemtitee larger SBU being considered. The
disparate ratings that could be obtained whethey imdependent respondents in similar
positions assessed manufacturing plant’s performaneaken the validity of the overall

research.

Within the primary perceptual measurements empldgedssessing individual performance we

observe a particular interest of MACS researchershie so called Mahoney et al. (1963, 1965)
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instrument. This composite of functions that wastlfy designed to evaluate what managers do
and not how they perform constitute the most culyensed means to assess managerial
performance in contingency survey-based MACS litega Eighty one percent of all papers that
examine performance at the individual level used thstrument or some adaptation of it.
Mahoney and colleagues argue that managerial t@mebe allocated to a set of eight basic
managerial functions which can be called the "PRESS" factors (Planning, Representing,
Investigating, Negotiating, Coordinating, EvalugtinSupervising, and Staffing). By asking
about performance on these eight dimensions additioto a ninth dimension that wrap overall
performance, MACS researchers’ intent to captuee rniultidimensionality of performance.
Although tests for criterion validity such as tlegression of the eight indicators on the overall
dimension to check whether the eight dimensionseggmts at least 55% of the variation in the
overall criteria (e.g. Brownell and Mclnnes, 1988)ests of independence of the dimensions by
rotated factor analysis (e.g. Chong and Egglet®9,7? are performed, the instrument as used
today in MACS carries potential concern caused h®y wse of 1) a single indicator and 2)
reflective indicators. The Mahoney et al (1965puslt as multiple indicator instrument however
in 80% of the studies that used it, researcherarlglestated they used only the overall
effectiveness dimension as a surrogate variablerdpresenting the variable performance.
Recently significant progress was made by MACS aeteers to ensure the employment of
multiple indicators given the constant insurmoulgaproblems caused by the use of single
indicators (Bollen and Paxton, 1998). As observgdHair et al. (2006) the use of a single
surrogate variable has the disadvantage of noesepting all the aspects of a factor and being
prone to measurement error. Few researchers deciedexploit other construct
operationalisation, such as some sort of summatak ge.g. Kominis and Emmanuel, 2007;
Kren, 1992; Leach-Lopes et al., 2007) or the irdaggn of all dimensions as formative indicators
of managerial performance (e.g. Wentzel, 2002).séhater methods would be recommended
for increasing measurement variability allowing foetter differentiation among cases. It is
also important to note that as Mahoney and colleadust defined this instrument as formative
model. Consequently, because in formative modelgaramnce between indicators is not
required, traditional reliability evaluation instnents based on internal consistency (e.qg.,
Cronbach’'sa and Confirmatory Factor Analysis) and tests of vasgent and discriminant
validity are meaningless and inappropriate (Biste.e2007; Bollen, 1989).

Govindarajan (1984) or some adaptation of it is pineferred instrument applied by MACS

researchers to assess organisational performamoegth perceptual primary sources. The
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instrument as originally developed by Govindaragaa multidimensional measure that relies on
twelve dimensions of overall firm performance. Téalimensions include sales growth rate,
market share, operating profits, profit to saleBoracash flow from operations, return on
investment (ROI), new product development, marketvetbpment, R&D, cost reduction
programs, personnel development and political/pulalffairs. Even though the examined
dimensions might potentially be measured objectivitle instrument is classified as perceptual
since it asks respondents to assess performaniteioforganisation relative to the importance
attached by their superiors across the twelve démes by using a scale that ranges from “of
little importance” to “extremely important”. Thewgk, the instrument asks respondents to
exercise their personal judgments. Moreover, redpois rank each dimension to reflect actual
performance in terms of “superiors’ expectationsing a scale that commonly ranges from “not
at all satisfactory” to “outstanding”. Scores fach dimension are determined by multiplying
the respective “importance” and “performance” sso# final performance score is calculated
by taking an average of all items. Some researchggse that the instrument developed by
Govindarajan has some advantages over other methbsinstrument measures effectiveness
through a comparison between actual performancesapdcted performance rather than on an
absolute scale. Thus, Govindarajan claims to ictyecontrol the effect of industry and other
external factors on performant®eFurthermore, the measure evaluates self-ratingagah
multiplicity of dimensions rather than on any smglimension, attending the request of Steers
(1975). Finally, such a multivariate approach watliterion weights was seen as particularly
appropriate in a context where diverse strateggsions mean quite different sets of priorities
(Jermias and Gani, 2004).

Cell 2 (Perceptual Secondary Data)

In this cell we observe the judgments of third jgarfor assessing organisational and managerial
performance. Mia (1988) and Imoisili (1989) whicked superior’s ratings are examples of this
method approach. One advantage of using expertrjadts is that their reliability is respectable
and can be improved by using more than one ra@m@ell, 1990, p. 714). However, concerns
about ratings arise from the potential contamimated this measurement with systematic

variance unrelated to the performance of the peosomy assessed.
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Cell 3 (Objective Primary Data)

Primary objective measures are mostly used whesareSers’ intent is to assess particular
indicators of performance that are not availabbenfipublic databases. Although not observed in
extant MACS research that assessed performanbe atdividual level, this approach could be
valuable to overcome problems that result from #m®nymity of disclosing managerial
performance. For instance, questions about pergentd bonus received, or in-company
promotions in the last years could be objectivexg®for performance. Such as other data from
primary sources it is likely to be bias by commoatinod variance. For this reason, the use of
multiple respondents is recommended to minimisehotebias when objective primary data is
regarded.

Cell 4 (Secondary Objective Data)

The emergence of several databases in the 90sngffaccounting and financial data for
companies worldwide have augment the interest sdachers to explore secondary objective
measures (Lara et al., 2006). Consequently, werobse Figure 4.2 a trend towards assessment
organisational performance through secondary dbgceheasures (Itnner et al., 2003; Pizzini,
2006; Widener, 2006Y.

Several are the scholars who argue that a keyreifée between assessing performance in cell 4
and assessing it in cell 1 is that the later igrotess accurate, less reliable, and more open to
raters’ biases (Campbell, 1990 and Heneman, 198¥an der Stede et al., 2006). Moreover,
some researchers recommend secondary objectivecidatang that “harder data” (i.e., more

objective data) can support the validity of meas\flener and Larcker, 2001).

By working on cell 4 researchers may face probleims associating multiple goals of
organisations. Whilst considering the nature ofqremance as firm specific (Lebas, 1995), for
instance depending on internal policies or strateggearchers naturally could conclude different
measures might produce different incentives for agans and organisations. In this context one
of the major challenges of those studies concengrah cell 4 is of how to weight different
indicators of performance without incurring in sedijvity.

Multiple Method approach (Cells 5, 6, 7, 8 and ARROO and 10)

As observed in Figure 4.2, there is recently magetr@nd in MACS research toward the use of

multiple methods for measuring performance. Thggea@aches, such the ones presented in cells
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5-8 and arrow 9-10, are included to produce coremrgalidation or confirmation based on
independent measurement procedures (Bollen andbi®ak®98). Multiple-method approaches
allow for triangulations offering the advantage sifhultaneously reducing measurement error
and also improving construct validity (Venkatrameand Ramanujam, 1987). These advantages
of convergent validity are nonetheless conditiamabn the fact that the multiple measures are
hitting the same theoretical domain or differergxasting conceptualisations are considered.

In spite of the apparent advantages of multiplenast, the use of this approach is restrictive by
the almost constant difficulty to obtain data frdifferent sources. Several researchers in MACS
have noticed the problem of gaining access to rdiffesources of performance measurement,
(e.g. Abernethy and Brownell, 1997; Brownell andIMes, 1986; Chenhall and Brownell,
1988; Kren, 1992; Kominis and Emmanuel, 2007). Tikssle is a particularly strong area of
concern for researchers who try to assess theithdil level of analysis given the trade-off
between assuring anonymity and identifying the oedent. Lastly, researchers that find
themselves inclined for obtaining more than ong@aadent per firm, which could allow for a
triangulation and would minimise memory and intetption biases, have to be aware of the

sometimes prohibitive financial and time investnsariquired by this method (Sandino, 2007).
Cell 5 (Use of Perceptual Data from two Sources)

The advantage of working with perceptual data ftara sources is that it allows for assessing
convergent validity which enhances the quality afasurement. Among the reviewed studies,
Abernethy and Stoelwinder (1995) and Vagneur andePg2000) were the only ones that

examined organisational performance through peue¢plata from both primary and secondary
sources. Abernethy and Stoelwinder (1995) analizgeperformance of sub-units by asking
superiors to rate the best performers and wordgopeers to validate respondents’ self ratings.
Vagneur and Peirerl (2000) assessed organisatipealormance by self-reporting and

researcher-rating.

Particularly, Vagneur and Peirerl (2000) was théy afesign that used a single rater (i.e.
researcher rater) across all cases (i.e. firms).o@& hand, this design could be considered
problematic due to the potential bias caused bydiridual’s limited access to information and

unique perspective. On the other hand, this desoyidd make common method variance less
problematic on multiple regression models, oncedbmon method variance on the raters’

responses could be more likely to be treated amstant effect without changes on coefficients
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other than the intercept (Dunk, 1993). In generAl% researchers had allowed each case in the
sample to be rated by a different respondent hudllysonly one rater per case.

Cell 6 (Use of Objective and Perceptual Data fromcBndary Sources)

The examined literature in MACS has not exploitedaltirmethods that combine objective and
perceptual data from secondary sources. None o82hexamined studies could be allocated in
this cell. The two types of data are not merelyssitites for one another. They can function as
complements; “perhaps serving to make up for tredequacies of the other or providing
confirmation” (Cowton, 1998, p. 431) through triaition. Especially the use of secondary data
can increase the credibility of research finding®wton, 1998). In sum, this design is
particularly advantageous because it enables i&@s®arto examine the relationship between
objective indicators of performance and other sttbje and potentially broader aspects of
performance with comparatively lesser common metgibelct than the measures that rely on

primary sources.
Cell 7 (Use of Objective Data from Two Sources)

Simons (1988) computed organisational performancedking firms to provide accounting-

based ROI data for the three most current years.cbmputed indicator of performance was an
average of the three gathered years self-repor@id Fhe researcher checked the reported ROI
figures against published financial statementseach firm in which values were available.

Simons (1988) found out substantial accuracy betwbe two measures. The advantage of
using this multi-method approach resides in the that this design enables for assessing
convergent validity of objective data via two diffat sources. This advantage is conditional to
the availability of public information on the exared firms. Nevertheless, this approach does

not consider other broader aspects of performapad af the return on investment.
Cell 8 (Use of Objective and Perceptual Data fromirary Sources)

The exercise of objective and perceptual data fpoimary sources enables researchers to
examine the relationship between broader subjedtndécators of performance and more
objective economic oriented aspects of performafAtthough in such design researchers are not
allowed for validation across different data soaraaultiple raters would be very desirable to
augment convergent validity. Working on cell 8 iainty suitable for SBU in with secondary

data is usually scarce. Predominantly, drawing bobjective data from primary sources puts

150



into question the ability of respondents to remenpoecise changes on objective indicators such

as net income, stock prices, and ROI.

Table 4.1. Issues to be considered when asse$&r@onstruct Performance

5-
6 -

8 -
9 -

The notion of performance should never be takengfanted. Define the meaning of the variable
performance in the context of each particular pafceesearch. Performance is no different from iothe
variables; therefore researchers should considerepiualisation for research to take place.

For each particular research project, reseeschleould ensure not to include antecedents irdo th
construct performance.

Build or select a measurement instrument thathle to measure the variability associated with t
construct “performance” as it is conceptualisede¢khthe adequacy of the chosen measurement
according to the particular meaning of the varigi#eformance in your research.

If a single concept of performance is assessafte sure the multiple-method instruments usedatre
measuring different conceptualisations of it. fffetient concepts of performance are being measured,
make different conceptualisations explicit.

Supplement perceptual indicators with objectigicators, where available.

Short-and long-term measures of performanceallysyproduce different results. While assessing
organisational performance consider indicator tianeke effects.

Organisational performance changes as the is@fons progressed through different life cyclegst
therefore it is needed to control for firm life dyc

Always prefer secondary data for assessingrikpd variables.

Do not compute traditional reliability evaluaii instruments based on internal consistency (e.g.,
Cronbach’so and Confirmatory Factor Analysis) and tests ofvewgent and discriminant validity in
models that consider performance as a formativetoact.

4.7 Conclusion

It has long been recognised that outcome variaelesed to performance should be included in

management accounting and control systems (MACSjirgency-based studies. This paper

aims to review how performance has been assessgdomcontingency-based survey MACS

research. In order to organise this analysis wegnmtethe discussion on subjects related to

conceptualisation, measurement and correspondezteeén concepts and measures in MACS

constructs.

The literature review covered in this paper exasiempirical MACS studies in which surveys

were conducted and where performance was usediabhanf analysis. A total of 82 papers

were identified as survey-based, contingency-gredndapers published in nine accounting

journals over a 27-yr period (1982-2008). It wasntified that most of the studies assessed

performance concentrated either on the individ8a) or the organisational (40) levels. For both

the individual and organisational level, the useeif-reported, primary measures predominates
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(91% at the individual level; 60% at the organisadl level), followed at a distance by objective
secondary measures (0% at the individual level;, H2%he organisational level). The use of
combined multiple methods is very scarce. Whilesicent years there has been a moderate trend
towards the increased use of approaches othersti&neported, primary measures, these are

still the most widely used.

Besides identifying the papers and the correspgntéinhniques that have been used to assess
performance in MACS research, this study identifies main problems associated with the
assessment of performance as a variable of intenesturvey-based research. The study
identified conceptualisation and measurement asmamr areas of concern. The first of these
concerns refers to the lack of attention given égearchers regarding the conceptualisation of
the variable performance. Performance may be adsdcivith many different ideas (e.g. goal
attainment, decision making improvements, finanoéglults, customer satisfaction, production
guality) however researchers seem to ignore or nestimate the need for a clear definition of
the term itself. In some cases the instrument cdisueement seems to be the only definition of
the term. The evidence shows that the concepttismmbvious and that the production of a

specific agreed upon meaning and domain for eachtaat of interest is needed.

The second concern refers to measurement. On élgard, the paper develops an analysis
through a classificatory scheme to identify that measurement is free of concern but each
different measurement design carries advantagesd@adlvantages. Several methodological
issues concerning the assessment of performan8#A@S research are discussed. Mode of
assessment, data source and the use of multipteagtyes are reviewed to find some potential
themes of improvement. For instance, the paperwages the use of secondary data mostly in
order to overcome problems of common method biasre researchers to identify short-and
long-term indicators effects and to control fonfilife cycle stages, and stimulates researchers to

supplement perceptual indicators with objectivedatbrs.

The paper further aims to contribute to the lit@r@t on management accounting by
recommending some guidelines to help conceptuaisaind measurement of performance as a
variable. In doing so, the paper aims to contritotéhe discussion on how to better capture
performance constructs in survey-based researcforP@nce is a central variable of interest in
MACS research in general, and in contingency-bad®dCS research in particular.
Improvements in the conceptualisation and measuremk such construct are likely to be
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instrumental in achieving a better understandintghefrelationships between attributes of MACS

and performance in subsequent studies.
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4.8. Notes

1 In this paper we do not discuss the legitimacysmilying performance as a dependent variable. Smhelars claim the
variable performance should not be understooddepandent variable even in contingency theory.i@iba emerges from the
natural selection argument in which fit is the cmngence of an evolutionary process of adaptatian dnly the best-
performing firms survive. Contrary, in our paper fsiow Donaldson (2001) to understand the contirgetheory driven by
states of performance that create constant diseduih. Therefore, “by adapting its structure ts itontingencies, the
organisation moves from misfit into fit, which rassits performance, which feeds back to increaseoittingencies that create
misfit again and so on” (Donaldson, 2001, p. 248)24

2 «Criterion is any variable one wishes to explaimi/an predict by resorting to information from anettvariable(s)” which are
referred as predictors (Pedhazur and Schmelkinl , 19932).

3Caveat: 1) Although Abacus was not included in Van$tede et al. (2007), it was examined in thisaiture review given this
journal is consistently referred among the highligguaccounting journals in listings such as Beattied Ryan (1989) and
Bonner et al. (2006), and 2) We did not identify atydy among the published articles in Journal otounting and
Economics that fulfils the established criteriato$ literature review.

“4For a discussion on the topic of performance assasson experimental research check Sprinkle (20D@4litative studies are
not included in this research, given the less statided approach used by researchers for measesdy construct. In
qualitative research “questions are designed tit efiories of performance, because stories anel,voontextual devices for
relating personal knowledge and experience. Byntglstories of how the organisation functions ahe factors leading to
success, participants make explicit what might heamained tacit knowledge about goals, processedprmance, and
outcomes (Ambrosini and Bowman, 2002; Boje, 199Aernethy et al, 2005, p. 140-141).

® Some researchers distinguish between the ternisrprmmnce and effectiveness. For instance, Venkamaand Ramanujam
(1986) understand business performance as a sulfs#te overall concept of organisational effectiesn Different
conceptualisations of performance are discussegkation 4.1.

® Researchers should be particularly careful notawfaund conceptualisation and measurement. Foariost performance
cannot be defined/conceptualised by parameters ascheturn on assets, market share and/or pradivtr Those are
measurement instruments.

" Notice that in this research we conceptualisersgaxy data differently from many textbooks in whigrtondary data refers to
data collected from a different person from therentr researcher, usually for an entirely differpatpose from the current
research purpose (Tharenou et al., 2007).

8 Other dimensions might be considered in additithe ones proposed in Figure 4.1, based on Vemkatt and Ramanujam
(1986, 1987). For example, a dimension that disistges absolute and relative measurement (Bomnagr, é995) could also
be considered. Absolute measurement refers to #asumement of traits on a group-invariant scate &ock price, profit, or
self-rating of managerial performance on a spegifict in time — Mahoney et al., 1963, 1965), whiddative measurement
refers to the within-group measurement of traitswhich the scale of measurement is expressedrmstef the within-group
position on a trait (e.g. self-reported measurenoénerformance relate to other employees or comgariBorsboom et al.,
2002).

° As discussed by Whetten and Cameron (1994, p. th@9¥earch for an ideal type, the Holy Grail ofasmigational theory,
meaning the definitive and universal definitionarfanisational effectiveness was framed in the fitedel of organisation
effectiveness. Represented by authors such as WBbenard and Price, this school supported effeséige should be
measured against the standard of an ideal tygmuajh there was disagreed over the criteria farsaisg effectiveness.

19 Ratios of profitability as a percentage of saled agturn on investment — ROI are instruments usuadlgd to assess

conceptualisations of performance based on effigien
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1 Epistemic relationship refer to the conceptuahationships between constructs, dimensions aridatats (Hulland, 1999).

12 Mahoney (1988, p. 19) identifies other measuresfiidiency such as, net earnings per share, labosir per unit produced,
profit per sales dollar, production cost/standarst,cand output per employee.

13 Campbell (1990, p. 691) identified ten measuremeethods to assess performance at the individual e: psychological
tests, interviews, structured questionnaire, sitiaria, assessment centres, references, ratinghieysotself-rating, educational
records, employment records.

1 Leniency bias refers to the propensity of respatsi¢o attribute socially desirable traits, attéag and/or behaviours to
someone they like than to someone they dislike.

15 1f measured by objective bottom line figures, tiert concern is required because measures may prtsest the actual
performance (Campbell, 1990). Specifically, thig mcern was made at managerial and organisatievels of analysis. At
the individual level, bottom line measures are rofteccused of being far removed from individual perfance and
consequently those measures should not be the fifcperformance measurement (Campbell, 1990). Atotiganisational
level, bottom line measures are said to be unableeflect actual firm contingencies, particularagtgies and multiple
objectives on a diversity of environmental contefsr example, start up firms may pursue marketesgeowth rather than
profits, organisations facing good economic condi#i may associate their performance with highgelse of capital
investment; while under poor economic conditiongited liquidity may become a more relevant perfonce criteria (Steers,
1975).

8 Some researchers noticed the difficult of conimmglifor the industry effect in assessing perfornearitis difficult to ensure
that respondents of a given firm as well as acfssss have a similar “referent” or “peer” set ofganisations (Dess and
Robinson, 1984).

" The use of secondary objective data is less comimtre case of individual level of analysis dueetnployee confidentiality
matters. The particular case of CEO compensat®aa exception.

18 Even though the examined dimensions might potiéntie measured objectively, the instrument is sified as perceptual
since it asks respondents to assess performanttesioforganisation relative to the importance dtéac by their superiors
across the twelve dimensions by using a scalerémgies from “of little importance” to “extremely partant”. Therefore, the
instrument asks respondents to exercise their pakgadgments. Moreover, respondents rank eachrdiioe to reflect actual
performance in terms of “superiors’ expectations$jng a scale that commonly ranges from “not atsatisfactory” to
“outstanding”. Scores for each dimension are ddtexdh by multiplying the respective “importance” afypkerformance”
scores. A final performance score is calculatetbking an average of all items.

19 The main idea behind the procedural remediesiietatify what the measures of the predictor amddtfiterion variables have

in common and eliminate these commonalities thrahgtdesign of the research.
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Appendix 1 - Review of 27 years of performance assessment on survey based management accounting research

Author

| Measurement

Individual level: primary source and perceptual maare (Panel A, Cell 1) (n = 30/33)

Brownell (1983); Brownell (1985); Brownell & Hirs(1986);
Brownell & Mclnnes (1986); Dunk (1989); Dunk (199®rownell
& Dunk (1991); Kren (1992); Chenhall & Morris (1993Dunk
(1993); Gul & Chia (1994); Lau et al (1995); Choi(©©96);
Abernethy & Brownell (1997); Choo & Tan (1997); L& Tan
(1998); Chong & Chong (2002); Wentzel (2002); Masgin &
Ogden (2005); Parker & Kyj (2006); Chong & Egglet(?007);
Kominis & Emmanuel (2007); Leach-Lopez et al. (2Q0Rall
(2008); Lau & Moser (2008)

Mahoney et al's. (1963)*: eight performance dimensiand one overall effectiveness dimension. Th&ument asks for ratings on eig
potentially important dimensions of managerial perfance, which include planning, investigating, rdiating, evaluating, supervising
staffing, negotiating, and representing. A ninttidgator asks for a single overall rating, takingpilconsideration that different manager|
positions are likely to require different mixestioé eight dimensions.

ht

Chenhall & Brownell (1988); Otley & Pollanen (2000)

Self-rating instrument, which asked managers siuate their overall performance with a questiori averall.

Nouri & Parker (1998)

Modified Govindarajan and Gupta (1985): (1) selima 8 performance dimensions (2) respondents \esked to weight their individug
performance in terms of superiors’ expectationgr{@8hagerial performance is the weighted averagigeofesponses.

Wier et al. (2002) Two questions asked about the importance of difeprocesses that are consistent with a tournamedels: (1) at-rank comparisons based
on actual job performance and (2) at-rank compasi$rased on expected next-rank job performance.

Burney & Widener (2007) Self-rating of two questions asking whether the as@an SPMS is positively associated with the pennce outcome for both strategic
planning and decision making.

Individual level: secondary source and perceptuatasure (Panel A, Cell 2)(n = 2/33)

Mia (1988) Superior ratings. With list of managers and afternsonth the superior of each of the managers wgsested to evaluate as accurately as
possible the overall performance of the particigthanager directly reporting to him.

Imoisili (1989) Van de Ven & Ferry (1980): Superior’s ratings salfing on 7 dimensions, taking into consideratibrsabordinates superior had supervised
over the previous 3 years.

Individual level: perceptual primary and objectiveecondary methods (Panel A, Arrow 9) (n = 1/33)

Frucot & Shearon (1991) Mahoney et al's. (1963): (1) eight performance digiens and one overall effectiveness dimensioth@pverall assessment of performance
was used as the dependent variable in data analy3igective: percentage salary increase receivédd past year.

Organisational level: primary source and perceptuakasure (Panel B, Cell 1) (n = 24/40)

Govindarajan (1984); Govindarajan & Gupta (1985hemethy & | Govindarajan (1984, 1988¥* (1) self-ratings along 12 dimensions, (2) weitite various performance dimensions in terms of treative

Stoelwinder (1991); Chenhall & Langfield-Smith (B)9Baines & | importance for the unit, and (3) an weighted avenagrformance index was obtained for each SBU. &ld@sensions include sales growth

Langfield-Smith (2003); Bisbe & Otley (2004); Jeawi & Gani
(2004); Abernethy & Bouwens (2005), Hyvonen (200
Lamminmaki (2008)

rate, market share, operating profits, profit tiesaatio, cash flow from operations, return onestment (ROI), new product developme
7)narket development, R&D, cost reduction prograness@nnel development and political/public affairs.

Merchant (1984); Merchant (1985); Dunk (1992)

Martth(1984)*: (1) self-rating of overall performa&ngathered by asking the managers to rate theartiepnt (2) fully-anchored singl

item Likert scale asks for rating the overall periance of their departments

[
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Macintosh & Williams (1992)

Van de Ven and Ferry’s (1980): (1) Self-rating epdrtment performance relative to other similatadigpents on 7 categories
(2) The performance score for each department wapuated by pooling the ratings on the seven items.

Perera et al. (1997)

(1) self-rating instrument (2) respondents wereeddio rate performance against industry averageach of the three dimensions of ann
rate of growth in sales, profitability and ROA ouée past 3 years (3) performance was scored amélam of the responses to the th
guestions

al

Moores & Yuen (2001)

Self-rating measured by multiple measures of firmerformance (1) Firm to rate: (a) its perforro@arromparative to industry performan
on operating cash-flows, sales growth rates, profitgins, and ROI (b) the extent to which it usesasures of these performance indicat
(importance) (2) a single performance weighted es¢éor each firm was then calculated by taking widdhaverage of these scores of fg
measures (3) final performance weighted scoredoh estage was then the simple average of the vegigitiores of all firms in the stage

ce
ors
ur

Hansen & Van der Stede (2004)

Self-rating of global performance of organisationalt: Three components: (1) unit's performancehe past budget period in relation
direct competitors, (2) ideal overall performandeunit as 100%, and rating of unit's actual perfanoe over the budget period relative
ideal performance, (3) units’ performance relativecompetitors on two dimensions: market-relatedfgpmance and internal operation
related performance

to
to
S_

Chenhall (2004)

Financial success- asks the extent to which firmenefits had been received.

Maiga & Jacobs (2005)

(1) quality performance was measured using fouicatdrs in which respondents were asked to repgptovement in these indicators ove
three-year time frame;

(2) financial performance was measured based dnstiument used by Chenhall (1997) on which a nedpnts were asked to rate subu|
performance, over the last three years, againstititistry average on each of the three dimensions

a

nit

Indjejikian & Matejka (2006)

Self-rating of business unit overall performancéhia last three years, relative to budget andeatrerall firm performance.

Henri (2006)

Organisational performance is measured with a stibgeinstrument using three indicators: (i) salefime; (ii) return on investment; an
(iii) profits.

Maiga & Jacobs (2008)

Four perceptual self-reported measures captureoweprent in plant profitability: market share; retwon sales (ROS), turnover on ass
(TOA), and return on assets (ROA). Asset turnogea aneasure of productivity and ROS as a measweffioency — the ability to contro
costs at a given level of sales activity. All osle performance measures relate to improvementlw@revious three years.

ets

Hoque & James (2000);
Cadez & Guilding (2008)

Organisational performance was measured by appgafsie dimensions of performance: return on inwvestt, margin on sales, capac
utilisation, customer satisfaction, and productligpiaRespondents were asked to indicate their miggdion's performance compared to th
competitors along the above five dimensions.

Cadez & Guilding (2008) included two additional éinsions to this instrument. Those are (6) developmienew products, and (7) market
share.

ty
eir

Organisational level: primary source and objectinge

asure (Panel B, Cell 3) (n = 3/40)

Callen et al (2005)

(1) EFFICIENCY = stochastic frontier technical effincy scores, and (2) PROFIT = earnings beforestaxormalised by the value
production at retail prices.

=

Ittner et al. (2002)

Self-reporting of six measures to assess planbpeénce: (1) ROA; (2) QUALITY is computed using eage standardised responses to
questions on product quality; (3) TIME is computesing average standardised responses to two quesiio manufacturing speed; (
ACOST is the extent to which manufacturing costsnged over the last five years; (BRUALITY is the extent to whih finished-produ
first-pass quality yield changed over the last frears; and (6ATIME is the percentage change in manufacturingectiohe over the last five
years.

—

Maiga & Jacobs (2006)

Return on assets (ROA). Respondents were askadvmp net income before corporate expenses, &aléise years 2000 and 2001, and to

net operating assets data for the years 1999, 20@02001. This information was used to computétphility improvement.

tal
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Organisational level: secondary source and objeetimeasure (Panel B, Cell 4) (n = 4/40)

Ittner et al. (2003)

Economic Performance evaluated using two publigBilable accounting measures (return on assetS8amér sales growth) and two sto
return measures (1-year and 3-year returns) (Comiparsd CRSP).

Pizzini (2006)

Hospital financial performance is assessed witleathje, publicly available information on: Profitamgin, Cash flow, Administrative expens
and Expense per admit.

Dossi & Patelli (2008)

Economic performance was measured through averagatgof return on assets (ROA) computed over 45/ea

Vagneur & Peirerl (2000)

(1) Objective: a) abnormal shareholder returngefiear average of data (from Datastream) reflgdtie difference between company retu
and a market index with the same beta b) actuairet Five-year average of accounting profit plividénds.

Widener (2006)

Performance (PERF) is measured as return-on-agR€@#). ROA is calculated as net income divided byalt assets, as reported
Compustat.

S5

Organisational level: use of perceptual data withtd from two sources (Panel B, Cell 5) (n = 2/40)

Abernethy & Stoelwinder (1995)

As in Merchant (1984superior rating.

Vagneur & Peirerl (2000)

(Additionally to cell 4) (2) Self-reported: weigit strategic performance on a comprehensive sdtaibgy factors (3) Researcher-rated: t
independent investigators scored within-unit véosiain interviewees' views on objectives and ptiesi, following the method of Machin an
Tsai (1983).

Organisational level: use of objective data withtddrom two sources (Panel B, Cell 7) (n = 1/40)

Simons (1988) | Self reported three year ROI for the business actihaal ROI (average of the 3 years was used fatyaps).

Organisational level: use of objective and perceptdata with data from primary sources (Panel B, IC8) (n = 2/40)

Shields & Young (1993);
Clinton & Hunton (2001)

Firm-wide performance was measured through ansteefgur questions. These were: (1) percentage eéhémget income, (2) percentag
change in common stock price, (3) percentage chemB©! and (4) a subjective rating of the ovepatformance of the firm, anchored by (|
"Worst Possible Performance” and (7) "Best Possteldormance.”

Eo

Organisational level: perceptual primary and objéct

secondary methods (Panel B, Arrow 9) (n = 5/40)

Cagwin & Bouwman (2002)

Self-reported of ROI Change Industry median-adplisgdative to other business units in the industArchival (Compstat) ROI

Sandino (2007)

Three measures of business performance:

a) PERCPERFORM: self-report of overall performasioee founding, relative to the retail industry

b) SALESGROWTH and STOREGROWTH: geometric averagth® annual growth in sales and number of staespectively, since th
year of introduction of initial MCS. Data obtainfdm Compustat and Lexis-Nexis.

Van der Stede (2000)

Performance was measured by: (1) return on sal@S) 1993 (ROSt2), 1994 (ROSt1), and 1995 (R@Btfwo additional self- typing
performance measures were obtained from the guesii@ a) overall business unit performance (nedatid the industry average) b) financ
results of business unit performance in the paat (&) given all measures are significantly cotedaROS is used as the main measurg
performance.

D

2 of

Widener (2007)

a) self-rating of organisational performance reldie firm goals on four dimensions: overall, pbitigy, market share, and delivery syste

B

and b) archival data available in Compustat for gotimg ROA.

* |t also includes “adaptation” of the mentionedsinument.
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Appendix 2 - Common Method Bias: sources, remedies and examples in MACS research in which the dependent variable is performance

Sources of Common
Method Bias (CMB)

Minimising CMB: Some procedural remedies®

Examples in MACS research and additional recommerations

Method effect caused by a
Common Source or the Rater

Artifactual covariance that
emerges when the responden
provides responses for both th

Different sources of predictor and criterior— consists in
collecting criterion and predictor variables fromffetent
respondents or sources. This procedure makes dssitgle for
the mindset of the rater to bias the observed ioeiship
I between the predictor and criterion.

=Y

Mia (1988) and Imoisili (1989) used superior's rée measuring the performance of subordina
Chong and Eggleton (2007) emphasise the need dorporating superiors’ ratings to compare with

managers’ self-ratings as a means of assessirdjtyalit the organisational level, different sowsder

the criterion were used from researchers that eynmhly objective measures (e.g. Widener, 2006, R
from Compustat) and by researchers that combinectib¢ secondary data with perceptual prim
measures, e.g. (Simons, 1988); (Van der Stede)2000

es.
he

predictor and the criterion
variables. Specific sources are|
consistency motif (effect),
implicit theories and illusory
correlations, social desirability,
leniency biases, acquiescencg
biases, mood state, and transi¢
mood state.

Separation— refers to the technigues that allow separatior

. the predictor and the criterion. It can be doneugh methods
such as, creating a temporal separation by intiodua time
lag between the measurements of the predictor atetian,
creating psychological separation by masking theneotion
between the variables, and methodologically sejpayathe

Nimeasures by allowing respondents to complete tledigior
and criterion measures under different conditions.

Sfandino (2007) evaluated firm's overall performanimugh a scale described as “1 if the firn
performance is in the bottom 10 percent” to “& iiin the top 10 percent”, methodologically sejiaig

the criterion from the Likert seven-point scale dise predictor variables. Besides different respgo
formats (i.e. semantic differential, Likert scalfsges scales, open-ended question) other tectmmah

different rooms or sites) for measuring predictod &riterion where not observed in MACS resea
Separation techniques, such as longitudinal daitag into play potential contamination factors thady
threaten the research internal validity (i.e. hgtonortality, and maturation threats), (see Shadisal.,
2001).

as the use of different media (e.g. computer bapager based, and interview) and locations (g.g.

Anonymity- Anonymity allows for what some researchers hg
called “honest responses” (Young and Selto, 1998)cihw
would mean the reduction of common method bias ezhiny
many factors including social desirability.

avd/idely use in MACS research, e.g. (Abernethy andwBiell, 1997); (Chenhall and Langfield-Smit
1998); (Shields and Young, 1993). This techniqualgioed with the procedures that assure respond
the scientific-only use of the responses, the nastence of right or wrong answers, and the reqfoes
respondents to answer questions as honestly afbleoshould reduce people’s evaluation apprehen
and make responses less socially desirable, le@edtacquiescent (Podsakoff et al., 2003).

=

ents

5

(]

Method effect caused by Item
Characteristics

Artifactual covariance among
variables produced by the
manner in which items are
presented to respondents.
Specific sources are: item

Improving items

MACS'’ researchers have been aware of some of thsilglities of reducing method bias through 4
correct construction of the items (i.e. questioresy. (Abernethy and Stoelwinder, 1995); (Wentz
2002). A generally used reference is Dillman (19¥8)o suggested pre-testing of instruments

achieving clarity, understandability, ambiguitydaface validity. Other recommendations are: a)rdiedj

ambiguous or unfamiliar terms; b) avoiding vaguenaapts and providing examples; c) keep
questions simple, specific, and concise; d) avgidiouble-barrelled questions; e) avoiding compdida
syntax (Podsakoff, et al., 2003), g) avoiding iroalions that one response is preferred over andte
making all responses of equal effort (Nunnally 8ednstein, 1994, p. 379).

he
el,
for

ng

—F

characteristics, item complexity
and/or ambiguity, scale format

and scale anchors, negatively|
worded (reverse-coded) items

Improving response scal- refers to the response scales t
minimise method bias. For instance, the use oforesp scales
with gradation (i.e. “How much” questions) positigéfect on
the reliability of items but is often associatedthvmethod
effects like rounding off (Saris and Gallhofer, Z6034).

haklthough not discussed in MACS research, otheresctilan the typically employed 7 point Likert Sc
as line production and stepwise procedures ingiteds problems of rounding off. While numeric esa
are affected by rounding off (Tourangeau et al.(@00does not happen with line responses (Saiis
Gallhofer, 2007b). Before final propositions ared@amore investigation is needed to test the effett
these various types of scales on response qusligyuse of verbal labels for the midpoints of ssaled
the use of bipolar numerical scale values (e.go-85) have been suggested to reduce acquiesce&s
(cf. Tourangeau et al., 2000). Similarly, Saris @uallhofer (2007b) showed improvements on ques
reliability when at least some labels but not catelsentences are used, while the use of a ng
middle category and fixed reference points havenbessociated with reliability and validit
improvements.

ale
|

® b
ion
utral
y

Method effect caused by Item
Context

The context and order in which

Scale reordring — consists in reordering the criterion and
predictor variables, controlling or at least redigcihe effects
of consistency artifacts caused from priming effettem-

Parker and Kyj (2006) assessed potential ordeorsspbias by distributing two versions of theirveyr
that differed only by question order. Besides thpasient advantages of reordering questions, thisade
breaks down the logical flow of questionnaires inickh general questions would give space for m

ore

context-induced mood states, and bias derived foestion

specific ones as the questionnaire reaches it{Rodsakoff et al., 2003). Saris and Gallhofer (200
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items on a questionnaire are
provided to respondents is

context.

found that validity and reliability increase thranwgmit whole range of the questionnaire, theref}
questions placed at the beginning would be lesd walreliable than questions placed at the end.

pore

another possible source of CMH
Specific sources are: item
priming effects, item
embeddedness, context-induce
mood, scale length, and
intermixing items of different

constructs on the questionnaire.

.Increasing scale lengt - although no consensus exist about
effect of an increase in the number of categorighé scale,
Saris and Gallhofer (2007b) identified categorylexaan be

dimproved with regard to reliability by using morategories

(e.i. 11 categories) without harming the validi{y..) one

should use as many categories as possible in gotgtscale

(more than 7) but with clear short labels” (Sarid &allhofer,

2007b, p. 38).

hBifferent number of categories has been used in A& measuring the same theoretical construct.
measuring performance through the same instrunuehtas the Mahoney et al. (1965) researchers ug
a variety of scales that goes from 1-5 to 1-9.

For
ed

Method effect caused by
Measurement Context

Artifactual covariation observeg
between constructs due to
context in which measures arg
obtained. Specific sources are
time, location, and the use of
common medium.

Consider and report relevant mood connotations. edtebers should be attentive to ]
(in)appropriateness of conducting a survey durireytigular periods. For instance, asking f{
performance prior to managerial yearly managerialugations, or during a process of layoffs may lte
in responses that differ from those that would bseoved during other periods.

he

c

Minimising CMB: Some statistical remedies

Examplesn MACS research and additional recommendations

Harman'’s single-factor tes - is an ex-post technique that is
performed across the survey items. The idea isfthat
substantial amount of common method variance eixigtse
data, a single factor on the unrotated factor gmiuwill emerge
when all variables items are entered simultanednsiyn
exploratory factor analysis.

Widely employed in recent self-reported researckl#&CS (Bisbe and Otley, 2004); (Chalos and Poot
2000); (Kominis and Emmanuel, 2007). This technidaes not control for method effect (Podsakoff,
al., 2003). A single-factor test may provide arniégatlon of whether a single factor accounts fooélhe
covariances among the items. Therefore it can idet@de a diagnostic technique for evaluating the
extent to which common method bias may be a prablem

1)
—

Partial correlation approacl! - refers to techniques that use a
measure of the assumed source of method variaree as
covariate in the statistical analysis. These proregiallow the
effect of a method factor to be partialed out.

Parker and Kyj (2006) established correlations betwthe social desirability scale and variablafén
theoretical model. The authors concluded thatHeirtresearch the social desirability bias did not
influence the proposed relations between the viasah the theoretical model. One of the major
problems of this procedure is that it only contfolsthe CMB source for which the specific surragat
was measured (e.g. social desirability). Other CddBrces are not controlled. Besides patrtialling out
CMB sources, researches could partially out anlare® marker variable or a general method factor
(Podsakoff et al., 2003). The marker refers torsstract that is not correlated with the constraéts
interest and it acts as a surrogate for metho@wegi (Lindell and Whitney, 2001). Partialling aut
general method factor requires researchers tonpeda exploratory factor analysis and isolate ire f

unrotated factor from the relation between the igtedand criterion (Podsakoff et al., 2003).

172



Chapter 5: Strategic Performance Measurement Systems
Strategy Formulation and Organisational

Performance

5.1 Introduction to chapter 3

The fifth chapter in this thesis examines the psectiarough which a particular management
accounting and control system contribution to orgmtional performance is mediated by the
comprehensiveness of strategic agendas and is atedeiby environmental dynamism.
Preliminary versions of this paper were discussedame conferences. The research paper in
this thesis is an updated version of the paperepted at thé&lobal Management Accounting

Research Symposium
5.2 Abstract

This paper examines the extent to which the u&trategic Performance Measurement Systems
(SPMS) influences organisational performance thinoing shaping of the strategic agendas and
the strategic decision arrays that result fromtatna (re)formulation processes. In this research
we defined SPMS as management tools that are ¢basad by a combination of high levels of
four constitutive dimensions (i.e. the integratafrlong-term strategy and operational goals, the
presence of multi-perspective metrics, the inclusibcause-effect linkages, and the presence of
a sequence goals/targets/action plans). We argateotfganisations that use SPMS achieve
enhanced performance (in comparison with thosesfitmt use other performance measurement
systems not qualified as SPMS) and that this erdrmaant is associated not only with a better
implementation of intended strategies as it has lassumed in previous empirical research, but
also with the comprehensiveness of the strateggodas and strategic decision arrays obtained
in the processes of (re)formulation of intendedtstyies. Results from tests of a structural model
using Partial Least Squares (PLS) regressions adrnvat and survey data collected from Chief
Executive Officers of 279 medium and large Spamsimpanies provide support in favour of
hypotheses suggesting that a) the positive effécthe use of SPMS on organisational
performance is mediated by the comprehensivenefiseo$trategic decision array (i.e. variety
and number of decisions) that result from strat@gyformulation processes; and that (b) the
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greater the environmental dynamism, the more pesitie effect of the comprehensiveness of

the strategic decision array on organisationalqearénce.

5.3 Introduction

Available data suggest that a large number of filmase significantly transformed their
performance measurement and management system$einlast decade. Most of this
transformation has been centred in the adoptiddtiategic Performance Measurement Systems
(SPMS) such as Balanced Scorecards, Performansens?or full-fledgedtableaux-de-bord
(Michele and Manzoni, 2010; Neely, 2007, 2008; RijgB009; Speckbacher et al., 2003).
Underpinning the rationality of these widespreadcpsses of adoption, it has often been
claimed that 1) SPMS have the potential to be &ffecools to close the gap between the
strategic vision of a firm and the management ®bjperating activities and that, consequently,
the alignment achieved through the use of SPMS ahdeeneficial impact on performance
(Crabtree and DeBusk, 2008; Davis and Albright, £20@e Geuser et al., 2009; Kaplan and
Norton, 1996, 2000, 2004, 2006; Malina and Sel@f®)1) and that 2) these beneficial effects are
primarily achieved through the contribution of SPkd@/ards a successful implementation (i.e. a
better communication, a better execution, a mofece¥e follow-up) of intended strategies
(Garengo et al., 2005; Kaplan and Norton, 1996020004, 2006; Murby and Gould, 2005).

Despite their broad diffusion, these relatively iwestablished perceptions of SPMS have been
challenged by recent research in several directibirst, some studies have highlighted the
paucity of empirical evidence that actually tesis impact of SPMS on objective organisational
performance as well as the inconclusiveness oflitheed available evidence regarding the
benefits of SPMS (Micheli and Manzoni, 2010; Neek08b). Second, a stream of recent
studies have suggested that SPMS may effectivelyused, not only for ensuring the
implementation of intended strategies as originalbyceived by Kaplan and Norton (1996,
2000, 2004), but also for the purpose of shapirgy glocesses of formulation of intended
strategies and the strategic agendas and stradegision arrays (Dutton and Jackson, 1987,
Dutton, 1988; Nadkarni and Barr, 2008) resultingnirsuch processes (Bourne et al., 2000;
Campbell et al., 2008; Gimbert et al., 2010), al as for creating a better connection between
strategy formulation and strategy implementatiomcpsses (Braam and Nijsssen, 2004; Kaplan
and Norton, 2008; Papalexandris et al., 2004).allinthe traditional view of SPMS supporting
firm organisational performance (be it through ioywd formulation of intended strategies or
through successful implementation of such intend@dtegies) in the presence of dynamic
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environments is under question. A stream of studase pointed out that, if used interactively
(Simons, 1995), SPMS can help organisational atlapthy provoking and guiding the bottom-
up development of emergent strategies (Bisbe amelyO2004; Henri, 2006; Tuomela, 2003).
However, other researchers such as Bukh and M&B@5) claim that uncertainty brings with it
the risk that a chosen strategy may prove wrond,camsequently leaving strategy unspecified
may be a more viable approach than selecting, mgpmmd committing to a particular strategy.
On this point, some authors have highlighted thaten conditions of high dynamism or high
uncertainty, SPMS can be dysfunctional as longhay tnay tend to promote organisational
inertia and create organisational paralysis (Michad Manzoni, 2010). In sum, the extent to
which SPMS may assist in enhancing organisatioegbpmance through better formulation or
better implementation of intended strategies undigmamic environments is not yet well

understood.

These recent developments point out to several gdpsh, in our opinion, deserve further
investigation. Hence, while on the one hand limiévious research has examined (with
inconclusive results) the impact of the use of SRM®rganisational performance, and while on
the other hand previous studies have highlighted tinms using SPMS engage in strategy
formulation and shape strategic agendas and scadegision arrays differently than those that
do not use SPMS, these two issues have not yetdmewrected. That is, little is known yet about
the extent to which the impact of SPMS on orgaitsat performance is channelled through
enhanced formulation of intended strategies rathan through other means such as their
successful implementation. In other words, a fiegd we detect relates to the extent to which the
influence of SPMS on the shaping of the strategiendas and the strategic decision arrays
resulting from formulation processes of intendedatsgyy is eventually reflected in
improvements in organisational performance. Or, gifferently, we claim that little is known
yet about the extent to which the effect of the o68PMS on performance is mediated by the
comprehensiveness of the strategic agendas artdgstralecision arrays that result from the
strategy formulation processes. A second gap werebsn the extant literature refers to the
influence of the level of environmental dynamism moderating the impact of the
comprehensiveness of the strategic decision arragslting from the strategy formulation
processes shaped by SPMS on performance. Whildinke it is plausible that such impact on
performance differs between firms operating in Igtamvironments versus firms operating in

dynamic environments, this has not been explorgua@mious work.
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This paper aims to address these gaps. The canbnbof this paper is two-fold. A first research
guestion investigates the extent to which the &fe€ SPMS on organisational performance are
mediated by traits of the formal processes of ¢re)iilation of intended strategies. More
precisely, we aim to show that the effects of SRMSrganisational performance are mediated
by the development of the more comprehensive giatiecision arrays (expressed in the form
of a larger and wider array of decisions) that iteBom the processes of (re)formulation of
intended strategies in firms that use SPMS. Incars# research question, we examine whether
the effects of a more comprehensive strategic mecerray on organisational performance are
moderated by environmental dynamism. The genepgorttical framework of our research is
illustrated in Figure 5.1. Overall, our model aims help better understand how the
comprehensiveness of the strategic agendas defreed the (re)formulation processes of
intended strategies intervenes in the relationdleifpveen the use of SPMS and organisational
performance, as well as to understand whether tiedsgonships are contingent on the levels of

environmental dynamism.

Variety
Decision

Dynamism

Number
Decision

Notes: __ hypothesised path; (all predicted retsthips are positive)

Figure 5.1. Hypothesis model

The combination of archival and survey data gathédrem 279 CEOs of medium and large-
sized Spanish companies provided support in fagbarpositive association between the use of
SPMS and organisational performance which is medidty the comprehensiveness of the
strategic agenda (captured by the number of deddiaken in each strategic (re)formulation).

We found the use of SPMS to be associated witlheneased comprehensiveness of the strategic
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agenda (i.e. number of decisions), and data suggbart turn that comprehensiveness of the
strategic agenda has a significant positive infbéenn enhanced organisational performance.
Even though part of the variability in the relagbip between SPMS and organisational
performance was explained, as expected, througér otieans than factors related to strategy
(re)formulation, our results suggested that theafisePMS has a significant positive influence
on enhanced organisational performance acting ¢firdlle shaping of the strategic agendas and

strategic decision arrays that result from the gsses of (re)formulation of intended strategies.

In contrast to arguments that claim that SPMS waadd respond efficiently under dynamic

environments, the results of our research sugdesobpposite. Our findings indicate that the
positive influence of the comprehensiveness of dfnategic decision array (both in terms of
variety of decisions and number of decisions) ipitedised in the presence of dynamic

environments. We find that the greater the enviremi@ dynamism, the more positive the effect
of both variety and number of decisions on orgdrieal performance. Since the shaping of the
strategic agenda and the strategic decision amayassociated with the use of SPMS, our
findings support that, by helping managers conBgucher strategic agendas and strategic

decision arrays, SPMS contribute to the successfaptation to dynamic environments.

The remainder of the paper is divided into fourtises. First, we provide a theoretical
background and introduce testable hypotheses.i$Hdlowed by two sections that present in
turn the research method and results. Finally, losians are discussed.

5.4. Theoretical Background and Hypotheses Formulation

5.4.1. Strategic Performance Measurement Systems and Performance

Performance Measurement SystefB81S) are concise sets of metrics (financial anavn-
financial, long and/or short term, internal andégternal, ex post and/or ex ante) that support the
decision-making processes of an organisation blyegiaig, processing and analysing quantified
information about its performance, and presenting the form of a succinct overview (Gimbert
et al., 2010; Henri, 2006; Neely et al., 1995)rategic Performance Measurement Systems
(SPMS) are a subset of PMS. In this study, we det®MS as those PMS which present
distinctive features such as 1) the integratiotonf-term strategy and operational goals; 2) the
provision of performance measures in the area oftiples perspectives (e.g., financial
perspective, customer perspective, business prEEegerspective, learning and assets
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development perspective); 3) the provision of aisege of goals/metrics/targets/action plans for
each perspective; and 4) the presence of explaisal relationships between goals and/or
between performance measures (Chenhall, 2005; Garenal., 2005; Gimbert et al., 2010).

Instances of SPMS include tools such as the Batasm®recard (BSC) (Kaplan and Norton,

1996, 2000, 2004), full-fledged Tableaux de borauEuignon et al, 2004), Performance

Pyramid Systems (Lynch and Cross, 1991) and PedacsPrisms (Neely et al., 2002).

A set of studies have argued that the use of SAM8I@ be expected to enhance organisational
performance (de Geuser et al., 2009; Hoque ands]a2d@0; Ittner et al., 2003; Kaplan and
Norton, 1996; Speckbacher et al., 2003). Sevegrtlfes of SPMS make this claim plausible.
SPMS provide relevant, balanced and concise infoomato managers, thereby making
decision-making processes more effective. SPM3dititei the overall management of the value
chain and the integration of functions and procesBarthermore, SPMS clearly highlight the
critical performance variables on which the whalgamisation should focus, thus facilitating the
closure of the gap between the strategic visiotheffirm and the management of its operating
activities. This, in turn, allows for delegation afithority and empowerment of people and sub-
units while preserving alignment. Moreover, the lexp representation of the cause-effect
relationships within the organisational model emages learning (de Geuser et al., 2009; Davis
and Albright, 2004, Crabtree and DeBusk, 2008; Kapnd Norton, 1996, 2000, 2001, 2004,
2006; Malina and Selto, 2001; Speckbacher et AD32 Given the demands of contemporary
business environments, it appears that these aspeSPMS should have a beneficial impact on

performance.

Despite these theoretical or normative argumehngsempirical evidence on the effects of the use
of SPMS on economic organisational performancailisrather limited (Neely, 2008b; Micheli
and Manzoni, 2010). Among the studies that havestigated so, Hoque and James (2000)
found greater SPMS usage to be associated withieggdfted economic performance. Davis and
Albright (2004) found that bank branches implemegtiSPMS outperformed branches not
implementing SPMS on a series of key financial mess Crabtree and DeBusk (2008), using a
long-horizon event study, present evidence supmgpthat firms earn greater excess returns after
adoption of SPMS. This limited available evideso@porting the positive effects of the use of
SPMS on economic organisational performance is rapanied by a series of studies that
highlight that the use of SPMS is positively asatexl with the users’ perceptual satisfaction
with some aspects of such systems (de Geuser, 808D; Ittner et al., 2003; Speckbacher et al.,
2003).
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Nevertheless, the consistency between effects amoeaic performance and effects on
satisfaction levels should not be taken for grankéehce, while Ittner et al., 2003 found that the
use of SPMS in financial services firms is assedatith users’ satisfaction, they found almost
no evidence of the use of SPMS being associated oWifective accounting or stock market
performance, thus demonstrating that higher satisfa levels may be not translated into
improved economic performance. Moreover, a stre&stualies have highlighted the potential
detrimental effects that the use of SPMS may haverganisational performance since they
may result in overbureaucratisation and focus daildgBraam and Nijssen, 2004) and they can
promote organisational inertia and create ‘osdificg, i.e. organisational paralysis (Bukh and
Malmi, 2005; Micheli and Manzoni, 2010).

Overall, the available evidence about the effedtsthe use of SPMS on organisational
performance is still inconclusiVeHowever, an increasing body of evidence is prssjuely
converging to indicate that the use of SPMS couteib to enhance organisational performance,
even though if designed and used mechanisticallglyinamic environments, the expected
benefits of SPMS might be at risk. Given the redegoals of this paper, we are not interested
per sein testing the direct association between useRdS and organisational performance and
we do not intend this paper makes a contributiothis specific regard. However, since we are
interested here in investigating the extent to Wwh&ome variables related to strategy
(re)formulation processes mediate the relationsbigtsveen use of SPMS and organisational
performance, we have included as a starting paintndial hypothesis related to the direct
relationship between use of SPMS and organisatjperddrmance. This will subsequently allow
us to set forth and test a model in which we ate tbisolate the effects on performance that are
specifically channelled through the variables edato strategy (re)formulation which are of
interest to us. Based on the previous discusdiontathe emerging consensus on the literature
on SPMS, we think it reasonable to posit as aistpfoint that the use of SPMS contributes to

organisational performance. Hence, we start by &tigimg the following hypothesis:

H1: The use of SPMS is positively associated with asgéinnal performance.
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5.4.2. Strategy formulation processes, strategic agendas and strategic

decision arrays

In the stream of empirical studies we have reviewedhe foregoing section, most of the
theoretical developments regarding the expectestielif the use of SPMS on performance are
grounded on the role of SPMS as tools for facihigatstrategy implementation (Braam and
Nijssen, 2004; de Geuser et al., 2009). As a comthogad, these studies argue that the
beneficial effects of SPMS on performance are prilsnachieved through their contribution
towards different facets of successful implemeatgtsuch as a better communication, a better
coordination and integration or a more effectivllofg-up of intended strategies defined in
advance (Davis and Albright, 2004; Crabtree and 3B 2008; Hoque and James, 2000;
Micheli and Manzoni, 2010). This is in line withng-standing normative (i.e. Garengo et al.,
2005; Kaplan and Norton, 1996, 2000, 2004; Murby &ould, 2005) and empirical (i.e.
Atkinson, 2006; Braam and Nijssen, 2004; Speckbaeteal., 2003) traditions which have
considered SPMS primarily as tools for strategylengentation.

Since hitherto, most empirical studies have focusadhow the use of SPMS influences
performance through their role in communicatingfilra’s intended strategy and facilitating its
implementation, little attention has yet been paiémpirical studies to other active roles SPMS
can play. Nevertheless, an emerging body of liteeats suggesting that the potential roles of
SPMS go beyond mere strategy implementation ohded strategies and that, consequently, the
range of roles SPMS may play in organisationalisféar broader. Hence, several recent studies
have looked at roles of SPMS such as promotingifspéehaviours and attitudes at different
organisational levels; responding to rules and legguns; providing greater accountability
within and between organisations; communicatingritial and non-financial results to key
stakeholders (Micheli and Manzoni, 2010); suppgrtithe bottom-up development of
unintended, emergent strategies (Tuomela, 2005;0i8m1995, 2000) or assisting in the
conscious, intentional fine-tuning, revision or)foemulation of intended strategies (Bourne et
al., 2000; Campbell et al., 2008, Kald and Nils200; Kaplan and Norton, 2008).

In this paper, we aim to focus on one of the rotdsSPMS that go beyond strategy

implementation, i.e. we specifically address isstedated to the role of SPMS regarding the
conscious, intentional (re)formulation of intendstlategies. The thrust of this paper is that,
additionally to the effects of SPMS to organisatioperformance that are attributed to strategy

implementation, the influence of SPMS on the prees®f (re)formulation of intended strategies
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can also contribute to explain how SPMS influepesformance. We next define strategy
(re)formulation as well the concepts of strategjeradas and strategic decision arrays that result
from strategy (re)formulation processes. These @gtscwill be used in the forthcoming section

to develop testable hypotheses.

The realised strategy of an organisation, thathes dtrategy actually being followed by an
organisation in practice, is the result of the dtameous combination of the realisation of
intended strategies and the production of emergategies (Mintzberg and Waters, 1985).
Intended strategies are the expression of destrategic direction deliberately formulated or
planned by managers (Johnson and Scholes, 2008 aghemergent strategies are evolving
strategic patterns that are developed bottom uppite or in the absence of intentions”
(Mintzberg and McHugh, 1985, p. 61).

In this paper, we focus on the formulation of imted strategies. Hence, using a design lense on
strategy (Johnson and Scholes, 2008), we conceegy (re)formulation (i.e. (re)formulation

of intended strategies) as a purposeful, delibesatgch to develop the way a company creates
value and develops competitive advantage through dbnfiguration of its activities and
resources in the markets in which it operates. dginoit, a firm defines its overall long-term
direction and scope (Collis and Montgomery, 2008ité?, 1996 The strategic formulation of
intended strategies is a rational, proactive pmdbat involves activities such as establishing
goals, monitoring the environment, assessing iatezapabilities, searching for and evaluating
alternative actions and eventually making decisigne. choices) to achieve the goals
(Fredrickson and Mitchell, 1984). This may be acbt by a formal strategic planning process
which produces a grand and consciously integratad pr through a series of conscious,
deliberate and explicitly defined strategic deaisithat are made over time when circumstances
warrant it (Sinha, 1990).

Despite the paucity of studies investigating thie ref SPMS in the (re)formulation strategy
processes, we acknowledge that a few generic nmenallaims and some anecdotal evidence
have suggested that SPMS are able to effectiveppamti the (re)formulation of intended

strategies and that, through this channel, they magntually enhance performance. Thus,
Kaplan and Norton (2008) suggest that SPMS helpagens discover whether assumptions
underlying their intended strategy are flawed osabete and help them rigorously re-examine
their strategy and adapt it, deciding whether imaetal improvements will suffice or whether a
new, transformational strategy is needed. Accaglginsome limited case-based evidence
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suggests that SPMS can be used to challenge astiaqustrategic assumptions being made in
strategic formulation, increasing the chance ofidgng problems in mistaken assumptions and
therefore encouraging strategic revision (Bournalget2000). At a more instrumental level,
statistical analyses of causal links between perémce measures have been proposed as useful
devices in identifying potential problems in thenfis intended strategy and in testing and
adapting such strategy (Campbell et al., 2008; &aphd Norton, 2008).

While both these normative claims and this limitexdstly anecdotal empirical evidence indicate
that SPMS may play an active role in strategy ¢reilation processes, an in-depth theoretical
development of the mechanisms explaining this aason and large-scale evidence supporting
it are still missing. In particular, not much isdwn about the extent to which and how the
association between the use of SPMS and performanoediated by specific attributes of the
strategy (re)formulation processes. We next devalbpe of reasoning which leads us to expect
that the positive effects of the use of SPMS orfgperance are mediated by two specific
attributes related to the strategy (re)formulapoocesses. In particular, we argue that the effects
of the use of SPMS on performance are mediateavbyattributes related to the structure of the
strategic decision array that results from thetasgya (re)formulation processes. The two
attributes captured in this study are the stratdguision array variety (i.e. variety of decisions)

and the strategic decision array size (i.e. nurobdecisions).

In strategic (re)formulation processes, manageys gitention to a series of strategic issues.
According to teleological approaches, strategiagssare events, trends or developments that are
viewed as having important implications for orgatisnal goals and for which future resolution
iIs sought (Ansoff, 1980; Dutton and Ashford, 19®8jtton and Duncan, 1987). Ecological
approaches define strategic issues as suggestiostabilisations or change over which there is
disagreement as to either ends, means or spilleffects (Dermer, 1990). The two approaches
agree that in strategic (re)formulation processiegision-makers do not focus on individual
strategic issues in isolation. Instead, they spitbad limited attention across a limited set of
issues that constitutes the strategic issue amrayrategic agenda. The strategic agenda refers to
the set or portfolio of strategic issues to whicAnagement are giving serious attention at any
particular time in an organisation (Dutton, 198&rmer, 1990; Nadkarni and Barr, 2008). The
structure of a strategic agenda is defined by tttribates, i.eissue array siz¢the number of
issues considered at one time) asglie array varietythe diversity of issues considered at one
time). Hence, a strategic agenda is an issue awataining a limited number and variety of

strategic issues at a given point in time (Duttd®88; Dutton and Duncan, 1987). Strategic
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agendas gain in comprehensiveness when the agendause is modified to increase issue array

Size or issue array variety.

Top managers are more likely to recognise and elgtigttend to environmental change that
takes place in issues that have gained the stcatgginda than to changes that relate to issues
that are not placed on the strategic agenda. Wbpnntanagers fail to actively attend to
environmental changes, they are unlikely to makastmns and implement strategic responses.
In contrast, top managers are more likely to mageisibns on and formulate responses to
changes related to issues that are placed onrttegit agenda. Hence, strategic agendas shape
the ability to engage in strategic responses amdesfic decisions (Dutton, 1988; Nadkarni and
Barr, 2008) and therefore shape the strategic ideceray, i.e. the set or portfolio of strategic
decisions that result from a formal strategy (nejfolation process.

The concepts of strategic issue array size ancetyahave been extended in this study to
specifically refer to the strategic decision arr@lye aim to capture aspects of the decision
outcome of the strategy (re)formulation processesl therefore we are interested here in the
strategic decision array size and in the strategiecision array variety. Hence, a strategy
(re)formulation process with a small decision ars&@e is one in which decision-makers only
make a limited number of decisions related to sgiatissues contained in the strategic agenda.
On the other hand, a strategy (re)formulation pgsceith a high decision array variety focuses
attention and includes decisions on a broad, diveasge of strategic issues contained in the
strategic agenda. Strategic decision arrays gatonmprehensiveness when the strategic decision
array structure is modified to increase the denigioray size or the decision array variety. For
the sake of simplicity, in this article we refergtrategic decision array size as timeirhber of
decision$ and to strategic decision array variety as tharfety of decisions”.

5.4.3. The strategic decision arrays as mediators between the use of

SPMS and performance

The first generic research question of this paptars to whether the effect of the use of SPMS
on performance is at least in part channelled tjinawe)formulation of intended strategies. We
address this generic question by specifically asatythe following specific research question:
to what extent is the positive effect of the us&BMS on organisational performance mediated
by the comprehensiveness of the strategic decai@ys (i.e. by both the variety and number of

decisions taken in strategy (re) formulation prees¥? For each of the two attributes of interest
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(i.e. variety and number of decisions), this exagch can be decomposed in turn in two sub-
arguments; 1) that the use of SPMS has a positigete®n the variety (and number) of decisions
taken in strategy (re)formulation processes, anth&) the variety (and number) of decisions
taken in strategy (re)formulation processes haesitipe effect on organisational performance.

We next develop these two sub-arguments to desstallle hypotheses.

Regarding the first sub-argument, the literaturestvategic choice (Child, 1972; Hrebiniak and

Joyce, 1985) and on the role of upper echelonspgader et al., 2004; Hambrick and Mason,
1984) in strategic management emphasise the immataof top managers in strategy

formulation. Both streams argue that it is at thp tmanagement level where information is
brought together and interpreted for company-wicteoa. Top managers, as boundedly rational
individuals, use mental representations as cognitstructures that support them in

understanding, reasoning and predicting (Markmad @&entner, 2001). Thus, the mental

representations that top managers develop aboutdiganisations and their environments are
instrumental in defining the organisation’s strateggenda (Dutton and Jackson, 1987; Dutton,
1988; Nadkarni and Barr, 2008).

Prior research based on cognitive and social psggkidheories has shown that PMS (including
SPMS) help frame managers’ mental representatiecause of PMS’ informational effects.
These informational effects “depend not only on itifermation [PMS] provide but also how
boundedly rational individuals use heuristics tarsh and process this information, how [PMS]
influence the choice and use of these heuristiod, how [PMS] influence the way individuals
form and use mental representations of their osgdioins and environment” (Birnberg et al.,
2007, p. 114)

Gimbert et al. (2010) have argued that the inforonal effects of SPMS influence the strategy
(re)formulation processes. The informational eBeut SPMS show themselves through decision
content (i.e. extensive scanning, selective attarfbocus, more informed assessments) (Johnson,
1992; Nadkarni and Barr, 2008; Vandenbosch and ,HL@B7); in terms of the analytical
dimensions of the strategy (re)formulation procéss. rigour, coordination and efficiency
resulting from the multidimensionality and causaks$ provided by the SPMS frameworks)
(Chenhall, 2005; Langley, 1988); and in terms @f$bcial dimensions of the process (i.e. SPMS
provide a forum through which top managers hamm¢racshared mental representation of the

firm’s strategy and a forum for negotiation andti@gsation of such strategy) (Langley, 1988).
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Given the informational effects of SPMS and theitegmtial role in the decision content as well
as in the analytical and social dimensions of stpat(re)formulation processes, it is reasonable
to expect that their use will affect the structofe¢he organisation’s strategic agenda present in
these processes. This is a consequence of SPM§ heie to gather more sophisticated
information (i.e. 1) a wider diversity of acquiraehd processed information content and 2) a
greater quantity of information content that is@oed and processed) than single-perspective or
non-causal PMS (Tillema, 2005). The combinatiohef informational effects of SPMS fosters
top management’'s awareness and shared understarfdimg multi-faceted complexities facing
their firm. Hence, SPMS make it possible that tagnagers ground decisions on more and more
varied information content and consequently thptrtanagers include a larger and wider range
of issues in their strategic agenda (Gimbert ¢t24110). The translation of more sophisticated
information content into a strategic agenda witlarger and wider range of strategic issues is
likely to be further facilitated by the role of SEMin both the analytical (e.g. rigour,
coordination, efficiency) and social (e.g. negabiat legitimisation) dimensions of the strategy
(re)formulation process (Nadkarni and Barr, 200PMS appear to provide more effective
channels to represent these complexities and puat thn the strategic agenda than other PMS or
the absence of any PMS (Gimbert et al., 2010).

Since top managers are more likely to make de@smm changes related to issues that are
placed on the strategic agenda (Nadkarni and R&@8), it is reasonable to expect that the
increased comprehensiveness of the strategic ag@fdiams using SPMS will be reflected in a
wider variety and greater number of strategic decssin their processes of (re)formulation of
intended strategies than is the case in organisatot using SPMS. The empirical evidence
provided by Gimbert et al. (2010) supports thamérthat use SPMS engage in strategy
(re)formulation processes differently than thoseowdio not and, more specifically, that
whenever the top management team of an organis&images in a process of strategy
(re)formulation one can expect both the number thedvariety of decisions taken during that
process to be positively affected by the use of SPM

As far as the second sub-argument proposed to ssldte first research question is concerned,
we expect the variety (and number) of decisionsenidk each strategic (re)formulation to have a
positive effect on organisational performance. fi® best of our knowledge, no previous study
has directly investigated whether a more diverse larger decision array derived from a more
comprehensive strategic agenda is associated tneeat organisational performance. We are

inclined to think this is likely to be the case thwe basis of prior research. While there is a lack
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of full consensus on the relationships betweenbati&s of processes of (re)formulation of
intended strategies and performance (e.g. McKiearah Morris, 1994; Rhyne, 1986), studies
have tended to support a positive relationship betwformality of the planning processes and
performance (Pearce et al., 1987a, 1987b, Schwewnk Schrader, 1993). Prior empirical
evidence shows a preponderance of results supgahiat formal strategy formulation processes
(at least modern versions of which present conusitisuch as an effective link between strategy
formulation and strategy implementation, or opegtmanagers having enough room to take
autonomous action) are consequential and they hmsitive and significant effects on
organisational performance (Andersen, 2000; Maled Cardinal, 1994; Milleet al, 2004).

If strategic agendas and decision arrays that mgept in the strategy formulation process have
been shaped by the use of SPMS, it is more likagt tmore angles of the emerging
developments, trends or events that have impoitaptications for the achievement of the
organisation’s goals are captured and that morenaoit varied decisions are activated as a
response. Studies on the role of managerial cagnitiave shown that the structure of the
strategic agenda (variety and number of stratesggds) and the structure of the decision array
(variety and number of decisions) act as criticahigles through which strategy formulation
affects the extent and direction of the strateg&ponse to environmental changes (Dutton and
Duncan, 1987; Miller et al., 2008). Given the mulitnensional attention focus and the causal
logics introduced by SPMS, it is reasonable to ekpleat top managers using SPMS will be
better equipped to understand what developmemrisdsror events mean in terms of change in
environmental demands and will consequently beebettjuipped to develop a proper “fit”
strategic response (Nadkarni and Barr, 2008). &hibty to successfully respond to changes in
environmental demands should be eventually reflfecteenhanced organisational performance
(Chenhall and Langfield-Smith, 2003). Bringing ttge the two sub-arguments deployed

above, we therefore expect that:

H2: The positive effect of the use of SPMS on orgtaisal performance is mediated by the
variety of decisions taken in each strategic (m)rfulation, such that the use of SPMS
has a positive effect on the variety of decisi@k®n in each strategic (re)formulation,

which in turn has a positive effect on organisasibperformance.
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H3: The positive effect of the use of SPMS on org#aisal performance is mediated by the
number of decisions taken in each strategic (rentdation, such that the use of SPMS
has a positive effect on the number of decisiokertan each strategic (re)formulation,

which in turn has a positive effect on organisasibperformance.

5.4.4. The attributes of the structure of the strategic decision array

A strategic agenda is an issue array containinignaeld number and variety of issues at any
point in time (Dutton and Duncan, 1987; Dutton, 8P8\nalogously, a strategic decision array
contains a limited number or variety of decisionsade as a result of a formal strategic
(re)formulation process. We expect the two attesudf a strategic decision array, i.e. number

and variety of decisions, not to be independent.

If the variety or diversity of a first strategicaigion array is higher than the variety of a second
strategic decision array, this means that decisiong wider range of distinctly different types of
decisions are made in the first decision array éample, decisions on strategic alliances or
outsourcing are included in the first strategi@grbut not in the second one). Since expanding
the strategic decision array to one new distinpetgf decision means that at least one decision
is made regarding that distinct new type of deaisit is reasonable to think that when the
variety of decisions increases in a strategic datiarray, so does the number of decisions.

However, this relationship does not need be auticnoattrue by definition. Strategic agendas
and strategic decision arrays may have capacityslirBecause of the cognitive limitations and
scarce attentional resources of managers (DuttdrmAshford, 1993; Nadkarni and Barr, 2008),
strategic agendas may be restricted in size so dbeision-makers implicitly or explicitly

consider only a limited array of issues as legitem@ncerns. Similarly, strategic decision arrays
may be restricted in size because decision-makeroly able to concentrate their analysis,
selection of alternatives and negotiation capadsliin a limited number of efforts. If size

restrictions were in place (Dutton, 1988), an iasexl variety of decisions might result in a
decrease of the number of decisions per type oisidec so that the overall increase in the
number of decisions would not be necessarily aasatiwith the increase in the variety of

decisions.

While we acknowledge that restrictions in sizehs strategic decision array may be in place so
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that not all increases in variety of decisionsdirectly or proportionally directly translated into
increases in the number of decisions, we are iedlito think that it is rare that restrictions in
size of the strategic decision array are so prevaleso strict to prevent the number of decisions

to increase when variety of decisions increasesréfire our expectation is that:

H4: The variety of decisions taken in each stratém¢formulation is positively associated
to the number of decisions taken in each strat@gi)formulation.

5.4.5. The moderating role of Environmental Dynamism

Our second research question examines whetherffiaetseof more comprehensive strategic
decision array on organisational performance areleraied by environmental dynamism.
Environmental dynamism is defined as the rate @nge in an environment (Duncan, 1972,
Simerly and Li, 2000). Environmental dynamism is groduct of several forces operating at one
time. These include an increase in the size andopumf organisations within an industry, and
an increase in the rate of technological changetardiffusion throughout that industry (Simerly
and Li, 2000).

Empirical research on the performance implicatiohstrategy (re)formulation processes has
supported that the apparently conflicting repontesults that are found in these studies can be
explained by the moderating role of environmentadainism. In order to explain the variance in
the direction and size of the effects of strateggférmulation processes on performance, the
moderating effects of environmental dynamism hasnwal to be necessary. Hence,
environmental dynamism has long been considereglyalkterminant of the appropriateness of
the attributes of strategic decision processes ahdstrategy (re)formulation processes
(Fredrickson and Mitchell, 1984; Goll and RasheE2B7; Harrington et al., 2004; Hough and
White, 2003; Priem et al.,, 1995). Echoing this lioé reasoning, we argue here that
environmental dynamism may play an important ralelarifying the relationship between the
use of SPMS, the structure of the decision arrayltieg from strategy formulation processes

and organisational performance.

A well-established stream of management controlesys literature has related uncertainty to
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the usefulness of broad scope information suchheshe offered by SPMS (Chenhall, 2007,
Chenhall and Morris, 1986; Gordon and Narayana®41®aplan and Norton, 2001; Hoque,
2004). The difficulties caused by environmental erteinty may be alleviated by provision of
broad scope information which would aid control fogusing information on the sources of
uncertainty (Chenhall and Morris, 1986). In corirasn emerging body of literature in
management control systems has challenged the itsenéfusing SPMS in the presence of
volatile environments. Researchers in this stredmliterature argue that under volatile
environments the commitment to any strategy mappiay be riskier than facing an unspecified
strategy, since any chosen strategy may prove widegce, Bukh and Malmi (2005) note the
constant adjustments to strategy maps required f8&?MS in order cope with changing
environment cast some doubts on the claim that SRMM&d be suitable for fast changing
environments (Kaplan and Norton, 2001). As the argnt goes, the use of SPMS may not
necessarily contribute to organisational perforneameder the conditions of high environmental

volatility.

Even if somehow related to our second researchtiqueg nevertheless should be noted that the
studies discussed in the foregoing paragraph drdirextly applicable to it since they focus on
strategy implementation as the primary role of @eniance measurement systems including
SPMS. In this paper, we want to focus instead $ipatly on the effects of the decision array
that results from strategy (re)formulation procesea performance under different levels of
environmental dynamism. In this regard, and onbth&s of prior theory, we think it reasonable
to expect that more comprehensive strategic deciarcays (those presenting more and more

varied decisions) will be particularly appropriatedynamic environments.

A decision array limited in size and in diversitgams an organisation means that the courses of
action top managers pursue to respond to stratégicges are limited and pointing to a narrow
scope of strategic issues. In contexts of low emvitental dynamism, a large availability of
alternative or complementary courses of actions amdrray of decisions focused on a broad
scope of strategic issues may not be necessagnfmncing performance since the stability of
the environment allows for a concentration of tleeision array on those issues which have
proved to be relevant in the past. However, undgh fenvironmental dynamism, a large
availability of alternative or complementary cows# actions and an array of decisions focused
on a broad scope of strategic issues are more sg@ge® develop a proper strategic response
which fosters the adaptive capabilities needecc@mnpetitive advantage or survival, and which

will eventually have performance implications (Srigeand Li, 2000). A more comprehensive
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strategic decision array (both in terms of variatyd number of decisions) is likely to be
particularly instrumental in situations where itnsore difficult to assess accurately both the
present and future state of the environment. THectsf of a more comprehensive strategic
decision array on performance should be capitaliselynamic environments. Hence, we expect
the influence of the comprehensiveness of the wedsarray (both in terms of variety and
number of decisions) on performance to be highereumigh environmental dynamism than
under low environmental dynamism. In other wordsyimnmental dynamism is expected to
moderate the effects of the comprehensivenesseostilategic decision array on performance.

This rationale motivates the following hypotheses:

H5: The more environmental dynamism, the greater tfeets of the variety of decisions in

each strategic (re) formulation on organisationakrformance.

H6: The more environmental dynamism, the greater ffexts of the number of decisions
taken in each strategic (re) formulation on orgatisnal performance.

5.5. Research Method

5.5.1. Sample selection and data collection

This research relies on a mix of survey and art¢hilzia. The gathering of empirical data
involved the administration of a questionnaire tsample of CEOs in medium and large-sized
Spanish firms and the collection of archival datanf SABI (Iberian Balance Sheet Analysis
System) database. For the purpose of sample s#lewte defined medium and large-sized firms
as those with a minimum turnover of 10 million Esieind a minimum of 50 employees. In order
to control the potential, spurious effects of ugsed variables, we circumscribed our database
to unlisted firms from industrial and service intties located in Catalonia (Spain). Our use of
the SABI 2003 database yielded 2,021 firms meeiw@gscreening criteria that were object of

survey.

190



Questionnaires were distributed and returned by. fRallowing Dillman’s guidelines (Dillman,
2006), several procedures were employed in ordercd@ase the likelihood of a high response
rate and in order to increase the likelihood of @O actually receiving and personally replying
to the questionnaire. A first round of questionesiwas sent out in June 2005 and 251 complete
questionnaires were returned. A second round édvielp questionnaires was set out again in
September 2005 to non-respondents. After the twods, 357 questionnaires total were
returned. Out of these, 349 were complete and esedpresenting a response rate of 17.27%. T-
tests supported the absence of differences beteadnand late respondents and of any obvious
non-response bias. Harman’s one-factor test inelictite absence of common method effects in
our data, suggesting that common method varianedalsingle-source biases was not a serious
threat in this study. After combining the self-rejed survey data with performance data for 3
years (2005 to 2007) from the SABI database antlidixgy missing values, we ended up with a

sample of 279 firms.

5.5.2. Variable Measurement

Specific management techniques such as SPMS amaltypactice-based constructs. Practice-
based constructs lack a universal definition, d&y tare given meaning in specific contexts by
explicitly elaborating the properties or constiwatidimensions that are relevant to the purposes
being studied (Bisbe et al.,, 2007; Luft and Shield803). SPMS being a practice-based
construct, the specification of what is included avhat is not included in the domain of SPMS
was structured through a review of the relevaetditure reporting and describing the SPMS.
This review allowed the identification and defioni of the four constitutive theoretical
properties or dimensions of SPMS.

Two of the four constitutive dimensions of SPM&.(ithe integration of long-term strategy and
operational goals and the presence of explicitaae$ationships between goals and/or between
performance measures) were measured using sumsges from multiple items with 5-items
Likert scales drawn from prior literature (Chenh&005). Items related to the first of these
dimensions were the linkages between long-terntegfyaand short-term performance goals, and
the degree of involvement of the senior manage¢hendesign and selection of the performance
measures. The items related to causal relationstgps the inclusion of relationships between
activities, the inclusion of relationships betwekmctional areas, the assistance offered to
managers to understand these relationships, angattiieipation by operating managers from

different functional areas in the design and salaabf the performance measures. After testing
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for unidimensionality and no violation of homoscsiitzity, we obtained Cronbachisof these
two constitutive dimensions. In both cases, Crohisae was higher than 0.9, supporting high
reliability. The constitutive dimension “provisioof performance measures in the area of
multiple perspectives” was measured by the numbiepepspectives that the firm reported
capturing (out of an open list with a suggestedneration of examples of perspectives). The
constitutive dimension “sequence of goals/target®a plans” was measured by a battery of
four items in which respondents evaluated whether gerformance measurement system in
place explicitly contained a) goals, b) metrics, taygets, and/or d) action plans. The

questionnaire items are disclosed in Appendix 1.

A firm was considered to use SPMS if it presentamies higher than a pre-determined threshold
for each of the four constitutive dimensions (aslewo perspectives should be gathered and, for
the rest of dimensions, scores should be in thewufprd of the theoretical range). Out of the
usable sample of 279 firms, 102 were reported usingfrategic performance measurement
system (SPMS = 1) and 177 were reported as usingr atystems non-classified as SPMS
(SPMS = 0).

The variables number of decisions (NDEC) and waridtdecisions (VDEC) were captured by
two indicators, each. An instrument was used tdurapne of the dimensions of the NDEC and
VDEC. An open list that enumerated more than twemsyances of potential strategic decisions
regarding strategic issues derived from Prahalat Roz (1987), Sinha (1990) and Dean and
Sharfman (1996) (i.e., opening of foreign marketstsourcing, acquisitions and divestitures,
know-how development, etc.) were included in tretrimment (see Appendix 1). This instrument
enquired respondents about 22 items, each of teémred to the number of occasions strategic
decisions were made regarding one of these stcaigglies over the last three years. From this
instrument the number of decisions was measurédeasum of the scores of these 22 items, i.e.
the sum of the reported occasions in which decssiegarding any strategic issue were made as
a result of the formal strategic formulation premes. The variety of decisions was measured as
the count of strategic issues that were objecttrategic decisions at least once in the formal
strategic formulation processes over the last tlygses. The second indicator used to measure
number and variety of decisions was built on aetag Likert and asked about the variation on
the number of decisions and variety of this deaisim each strategic (re) formulation over the

last three years (see Appendix 1).
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In our research, dynamism is defined as the ratethe instability of environmental change
(Dess and Beard, 1984; Simerly and Li, 2000). Timrenmental dynamism faced by a firm
was considered to be the environmental dynamistheoindustry the firm belongs to (according
to theClasificacion Nacional de Actividades Econdmi€GNAE 2009 coding scheme). Based on
Simerly and Li (2000) and O’Connor et al. (2008 wonstructed a proxy for environmental
dynamism (DYN) of an industry. Based on O’Connoalet(2008), we measured environmental
dynamism through a formative construct that buddseach firm four dimensions of industry
growth between 2002 and 2004: (i) industry emplayin@i) industry value added; (iii) number
of medium and large-sized firms operating in thidustry; and (iv) industry sales. In our study
we adapted the instrument used by O’Connor etcalcansider the absolute values of the
variation between each of the industry indicatams the respective period. Therefore, in our
index high values refer to either, 1) high growtlustries, in which new players are added at
each moment and competition or scarcity of vitabrgces could turn to be an issue of concern,
or 2) industries that are decreasing fast trarglett® firms closing down and diminishing sales,
value added and employment. On the other handy#dwes refer to firms that are operating into

stable markets.

Organisational performance (PERF) refers to opmmati efficiency measured through a
formative construct derived from the two accountiagos of return on assets (ROA) and return
on sales (ROS). The use of these two ratios to umegserformance has been common in
strategy research using second generation datgs#&tchniques such as SEM (Johnson and
Greening, 1999; Hoskisson et al., 1993). ROA an&Ri@ta were collected for each firm in the
sample for the three years between 2005 and 207 ageeraged so that an average ROA and
ROS for the 2005-2007 period was obtained for dizeh s between 2005 and 2007. In order to
control for industry effects on financial perforncan we computed the dominant two-digit
CNAE 2009 Clasificacion Nacional de Actividades Econdmjcasiustry average for ROA and
ROS for the 3 years between 2005 and 2007, andumegha firm’s performance on the ROA
(ROS) dimension as the difference between the $iraverage 2005-2007 ROA (ROS) and the
respective industry’s average 2005-2007 ROA (ROS).

Finally, we included a control variable for orgatisnal size (SIZE). This variable was

measured as the logarithm of number of employeaesdch company.

Table 5.1 and Table 5.2 report the sample deson@nd descriptive statistics of the items and
variables used in the research. Additionally tovmimg the key descriptives, Table 5.2
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compares the scores of the variables of interestdasn the subgroup of firms that use SPMS

and those who do not use SPMS and between subsaofpldferent firm size. As far as the use

of SPMS is concerned, a battery of t-tests sughastvariety of decisions, number of decisions

and organisational performance are significantfedent between the two subgroups whereas

environmental dynamism is not. We also report ibl&&.2 the results of the comparison of the

variables of interest between medium-size firms lange-size firms. No significant differences

are found for any of the variables between thebsauples based on firm size.

Table 5.1. Sample by Size and Use of SPMS

Sample by size Total %
Medium size firms<so employee 216 7%
Large size firms 63 23%
Total 279 100%
Do not
use
Use of SPMS by size Use SPMS % SPMS % Total
Medium size firmS<zso employee 77 36% 139 64% 216
Large size firms 25 40% 38 60% 63
Total 102 37% 177 63% 279
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Table 5.2. Descriptive Statistics

Theoretical Actual
Use SPMS vs. Medium vs
do not use Large size firms
Min Max Min Max Mean Std. Dev. SPMS
SPMS 0 1 t-stat. (p-value) t-stat. (p-value)
Integration of long-term and
operational goals 1 5 1 5 2.61 1.84
Senior manager’s involvement 5 1 5 3.05 2.02
Relationships between activities 5 1 5 2.90 1.91
Inclusion of cause-effect linkages 5 1 5 2.89 01.9
Operational manager's involvement 5 1 5 2.75 1.87
Presence of a sequence goals/
targets/action plans 1 5 1 4 2.58 1.79
Presence of multi-perspective
metrics 0 4 0 4 2.08 1.80
Variety of Decisions
Variety of Decisions 1 0 22 0 22 13.21 410 -3.50.001) -0.538 (0.591)
Variety of Decisions 2 1 5 1 5 3.68 1.07
Number of Decisions
Number of Decisions 1 0 110 0 68 27.17 12.95 -4(B0A00) 0.512 (0.609)
Number of Decisions 2 1 5 1 5 3.61 0.93
Organisational Performance
Average 2005-200&0a firm - ROA industry -0.29 11.90 0.217 (0.007) -2.254 (0.025)
Average 2005-200&0a firm - ROSindustry’ -0.30 14.40
Environmental Dynamism
Abs(Alndustry employment) 16.09 10.08 -0.014 (0.844) 0.542 (0.588)
Abs(Alndustry value added) 26.40 60.26
Abs(ANumber of firms) 30.03 33.84
Abs(Alndustry sales) 18.41 13.00
Size
Log(employees) 2.20 0.39 0.093 (0.926)
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5.6. Results

5.6.1. Measurement Model

We tested our hypotheses using partial least sguéPeS) regression analysis through

SmartPLS version 2.00 (Ringle, et al., 2005). Pd_Barticularly suited to this study because it is
especially accurate and robust for formative mo@eiagle, et al., 2009). Previous research has
observed that covariance-based methods such asELIZRe appropriate to the analysis of

formative constructs only under certain conditi@amsl usually result in non identified models

(Jarvis et al., 2003).

Individual item reliability on the reflective measment models for NDEC and VDEC was
assessed on the basis of the factor loadings. EaBleeports factor loadings were greater than
0.7, except for Ndec2 for which the loading wa®904s the latent variable should account for at
least 50% of the variance of an indicator, it imemlly considered appropriate that factor
loadings are equal or greater than 0.7 (cf. Ch@981 Hulland, 1999). However, we opted for
keeping Ndec2 in the analysis due to the acceptatstruct reliability measured by Dillon-

Goldstein fc) which exceeds the recommended threshold of 0.7.

Table 5.3. Estimation of the measurement modelnpeters

Construct Loadings Loading t-Statistic Composite  Average
original sample (bootstrap)  reliability variance
sample mean (po) extracted

(AVE)
VDEC 0.787 0.630
Vdecl 0.885 0.885 41.422
Vdec2 0.709 0.704 12.522
NDEC 0.760 0.615
Ndecl 0.869 0.871 37.842
Ndec2 0.689 0.683 14.037

n=279; Bootstrap = 1000 sampl

Results of tests for convergent and discriminatiditg are presented in Table 5.4 and Table
5.5. Convergent validity of the constructs is easdd by the average variance extracted (AVE)

(Fornell and Cha, 1994). Both constructs’ exhibitEAgreater than 0.50, indicating convergent
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validity (Chin, 1998; Hair et al., 2006). Discrinaint validity was evaluated through the cross-
loading of constructs and discriminant validity ffméents. The cross-loading indicates AVE is
greater than the variance shared between any twstragts and indicators on other constructs.
Table 5.5 reports correlations and suggests digtaimh validity among variables as diagonal

AVE values exceed all other scores.

Results of tests for convergent and discriminatiditg are presented in Table 5.4 and Table
5.5. Convergent validity of the constructs is easdd by the average variance extracted (AVE)
(Fornell and Cha, 1994). Both constructs’ exhibitEAgreater than 0.50, indicating convergent
validity (Chin, 1998; Hair et al., 2006). Discrinaint validity was evaluated through the cross-
loading of constructs and discriminant validity ffméents. The cross-loading indicates AVE is

greater than the variance shared between any twstragts and indicators on other constructs.
Table 5.5 reports correlations and suggests digtaimh validity among variables as diagonal

AVE values exceed all other scores.

Table 5.4. Cross-loadings

SPMS VDEC NDEC DYN SIZE PERF

SPMS

Spms 1.000 0.192 0.251 -0.011 0.091 0.165

VDEC

Vdecl 0.155 0.885 0.714 -0.121 0.041 0.091

Vdec2 0.160 0.709 0.459 -0.012 -0.006 0.049

NDEC

Ndecl 0.157 0.704 0.869 -0.042 -0.001 0.133

Ndec2 0.262 0.443 0.689 -0.111 -0.063 0.148

DYN

A n°firms -0.001 -0.073 -0.082 0.956 0.008 -0.232

A n ° employees 0.035 -0.064 -0.043 0.231 0.013 -0.056

A Value added -0.021 -0.022 -0.025 0.133 0.224 -0.032

A Sales 0.102 0.042 0.069 0.134 0.189 -0.032

SIZE

Employees 0.091 0.027 -0.033 0.012 1.000 0.113

PERF

Roa 0.159 0.095 0.175 -0.249 0.120 0.997

Ros 0.147 0.013 0.126 -0.042 -0.024 0.522
n=279
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Table 5.5. Discriminant validity coefficients

SPMS VDEC NDEC DYN SIZE PERF
SPMS 1.000
VDEC 0.195 0.802
NDEC 0.251 0.751 0.784
DYN -0.011 -0.095 -0.104 F
SIZE 0.091 -0.033 -0.033 0.012 1.000
PERF 0.165 0.092 0.179 -0.243 0.113 F

Diagonal elements = square root of the varianceeshiaetween the constructs and their
indicators (AVE). Off-diagonal elements = corratais among constructs. F = formative
measurement model.

The formative measurement models for DYN and PER¥Fewvevaluated for multicollinearity.
We assessed multicollinearity based on the critéajpcorrelations between the indicators of a
latent variable; (b) tolerance; and (c) conditindex of the indicators (Cenfetelli and Bassellier,

2009). Tests did not indicate any problematic raaltinearity on both formative constructs.
5.6.2. Test of Hypotheses

In order to test the hypotheses, four path modelewested using PLS. A first path model tested
the direct effect of the use of SPMS on performgktl. A second model extended the first one
to examine the full mediation effects predictedhypotheses H2 to H4. Figure 5.2 illustrates this
estimated model for both direct and indirect eBed&nother two path models examined the
interaction models (Figure 5.3a and Figure 5.3keth hypotheses H5 and H6. This procedure
of testing separate models avoids a) inappropsetelltaneous testing of main and interaction
effects, and b) inappropriate simultaneous testingnrelated interactions of the same order (cf.
Hartmann and Moers, 1999; Hartman, 2005).

Bootstrapping (1000 samples) was used to assesstdlistical significance of each path
coefficient (Chin, 1998). The results for the gehemodel are obtained controlling for
organisational size (not reported in the figurédssummary of the path coefficients (and their
associated t-values) and théspof the endogenous constructs are presented ite Bab. We

performed our analysis of the hypotheses H1 to ldtepwise fashion (Luft and Shields, 2003).
Consequently Panel A on Table 5.6 shows a diredteamediated path relationship which is
used for testing H1 to H4. We first tested whetlie® use SPMS affected organisational

performance through a direct effect, and subsetueved examined how this relationship is
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altered by the introduction of mediators as predicthrough H2 and H3. Panel B presents a
specific test for indirect relationships (H2 and)HBinally on Table 5.6 we present results
referred to the moderation effect predicted in H8 B6.

The results reported in Table 5.6 Panel A showectand positive relationship between the use
of SPMS and organisational performance when ondgdhtwo variables are considered in the
first model § = 0.148, p < 0.01) (H1). In the second model, wMBEC and NDEC are
introduced, the direct and positive relationshipwaen the use of SPMS and organisational
performance is still observed. Moreover, this secmodel reports positive associations between
the use of SPMS and VDE@ € 0.192, p < 0.01) and between the use of SPMINDHEC 3 =
0.116, p < 0.01). However, the relationship betw¥®EC and PERF is insignificanf (= -
0.108, p > 0.05) and therefore the findings do sigiport the mediation effect of variety of
decisions predicted by H2. In contrast, the refetiop between NDEC and PERF is significant
(B = 0.203, p < 0.01) which appears to be consistétht the expected mediation of the number
of decisions in the relationship between use of SP&dhd organisational performance (as
predicted by H3). The path coefficient from VDEC N®EC is positive and significanp (=
0.731, p < 0.01), which supports hypothesis 4. Tuggests that even though variety of
decisions does not have a direct effect on orgaorsd performance, it has an indirect effect on

it acting through number of decisions.

Number
Decision

Notes: **p < 0.01 (one-tailed). n = 279 (signifitgraths for control variables not shown).

Figure 5.2. PLS structural model (direct and inclieffects)
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We applied a specific test for multiple simultangauediators as proposed by Preacher and
Hayes (2008) to examine the indirect effect of VD&@ NDEC on the relationship between
SPMS and PERF. This technique is used in ordeedbthe statistical significance of indirect
relationships between an independent construct aamgpendent construct through multiple
mediators. The test generates coefficients andstitat tests for the indirect paths. Results
depicted in Panel B confirm the findings of ouraat PLS model. Hence, we observe that while
VDEC does not fully mediate the relationship betw&MS and PERF, NDEC is a significant
mediator in the relationship between SPMS and P@RF0.119, p < 0.01).

Fig. 3a illustrates the estimated model for theermttion VDEC x DYN. Although no
significant positive relationship is found betwebe variety of decisions and the organisational
performance, the effect of environmental dynamiswdenates the relationship between the
variety of decisions taken in each strategic (mnilation organisational performandg £
0.090, p < 0.05). Finally on Fig. 3b we show thénested model for the interaction NDEC x
DYN. The results reported in Table 5.6 Panel C daté that the relationship between the
number of decisions taken in each strategic (re)@dation and organisational performance is
positively moderated by environmental dynamigin=(0.116, p < 0.01). Results for control

variable paths and explanatory powef)(&e presented in Table 5.6.

(a) (b)

Notes: **p < 0.01, *p < 0.05 (one-tailed). n = 2(&gnificant paths for control variables not shown)

Figure 5.3. PLS structural model (interaction)
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Table 5.6. PLS structural model: path coefficietssatistics and R

Panel A. Mediation through PLS Model
Direct Relationship Mediated Relationship R’
(path coeff. and t-statistics) (path coeff. and t-statistics)

Effect on PERF 0.104
0.148** 0.132**
SPMS > PERF (2.845) (2.734)
-0.108
VDEC > PERF (1.410)
0.203**
NDEC > PERF (2.660)
Effect on VDEC 0.037
0.192**
SPMS > VDEC (5.077)
Effect on NDEC 0.580
0.116**
SPMS > NDEC (4.188)
0.731**
VDEC > NDEC (35.163)
Panel B. indirect effects and t-statistics (Preaelnel Hayes, 2008)
Path coefficients Coefficient Interval
Indirect effects
VDEC > PERF -0.035 Lower: -0.133 >0.05
Upper: 0.256 p=0
NDEC > PERF 0.119 Lower: 0.0311 0<0.05

Panel C. Interaction

Upper: 0.2564

Interaction Model 1
VDEC > PERF

DYN > PERF

VDEC x DYN > PERF

Interaction Model 2

NDEC > PERF

DYN > PERF

NDEC x DYN > PERF

Path coeff. and t-
statistics

0.070
(1.556)
-0.253*
(1.815)
0.090*
(2.157)

0.123*
(2.814)
-0.256*
(1.971)
0.116%*
(2.813)

n=279.
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5.7.Discussion and Conclusion

Previous research has demonstrated that the Seadégic Performance Measurement Systems
(SPMS) has beneficial effects on organisationafgperance, arguing that these beneficial
effects are primarily achieved through the contithu of SPMS to a more successful
implementation of intended strategies. While SPMS8rewinitially conceived as strategy
implementation tools and consequently most of tmpigcal studies on the effects of SPMS
have focused on this role, a stream of recentesuave pointed out additional potential roles of
SPMS, such as their assistance in intentionalegtyafre)formulation processes. However, in-
depth theoretical development and large-scale ava@bout the potential influence of SPMS
on organisational performance acting through isseésted to deliberate (re)formulation of
intended strategies are still lacking. This studgtabutes to a better understanding of the extent
to which Strategic Performance Measurement Sys(&fMS), primarily conceived for strategy
implementation purposes, influence organisationaifgpmance through its contribution to
shaping the strategic decision arrays that resudimf conscious, intentional strategy

(re)formulation processes.

Building our arguments on cognitive and social psyogy theories about the informational
effects of SPMS and the building of strategic agendur first research question aimed to
investigate whether the effect of the use of SPM$erformance is at least in part channelled
through strategy (re)formulation. We have addresdesl generic question by specifically
analysing whether the positive effect of the useS8®MS on organisational performance is
mediated by the comprehensiveness of the stratiesgision arrays (i.e. by both the variety and

number of decisions taken in each strategic (nehfation.

Testing our model on archival and survey data ctald from 279 Spanish firms, we have found
support in favour of the use of SPMS having a pasiéffect on the comprehensiveness of the
strategic decision array (i.e. variety and numbeattezisions) resulting from intentional strategy
(re)formulation processes. Our findings also sugtied the comprehensiveness of the strategic
decision array (i.e. number of decisions) resulfiogn such strategy formulation processes has
in turn a positive effect on organisational perfarmoe (as measured by ROA and ROS). In
contrast, we could not detect an effect of the etgriof decisions taken in strategy
(re)formulation processes on performance, evengih@ariety of decisions has an indirect effect
on organisational performance which is mediatechbmber of decisions. Overall, our results
indicate that the positive effect of the use of Sbh organisational performance is in fact
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mediated by the comprehensiveness of the stratkgision array (i.e. variety and number of

decisions) that results from intentional strategyformulation processes.

Our results also indicate a direct effect of SPMSmyanisational performance that does not go
through the shaping of the strategic agendas armdegic decision arrays that result from
strategy (re)formulation processes. These findiags consistent with previous research that
observes the contributions of the use of SPMSdermto enhance performance through channels
such as a better implementation of pre-definediegjras. However, our study contributes to
previous knowledge in providing evidence that, etremugh the use of SPMS has a direct effect
on organisational performance that does come fribrarsources, the effects of the use of SPMS
on performance are at least in part derived froenstiaping of the strategic agendas and strategic
decision arrays that are present in the strategyutation processes. In doing so, we emphasise

the relevance of SPMS in roles that go beyondramitional realm of strategy implementation.

In this study, we have also examined the potemtifdcts of environmental dynamism as a
moderator in the relationship between the compraikieness of the strategic decision arrays that
arise from strategy (re) formulation and organcal performance. We have found the
comprehensiveness of strategic decision arraysh (lootterms of number and variety of
decisions) to contribute to organisational perfanoea especially in the presence of greater
environmental dynamism. Our results suggest tretrtfuence of the comprehensiveness of the
strategic decision array on organisational perforreas capitalised in the context of dynamic
environments. Although not tested, the resulthisf tesearch do not rule out the plausibility that
this conclusion might not hold in the presence xifeane dynamism leading to quantum-leap

variability or in the presence of extremely-higlvieonmental volatility.

While the results of this study shed some lighttloa effectiveness of SPMS and its role in
strategic formulation processes, some limitationsstrbe noted which can be addressed in
subsequent research. First, the sample of our stadyselected from medium and large-sized
industrials and service firms in a given geographicontext. Generalising the results to
organisations in other contexts should be done wathtion. Second, future studies in this area
should also use more refined measurement instr@n€mtally, some limitations of our study

are inherent to the selected research methodolWwgyopted for a large-sample, cross-sectional
study in order to test some associations at a gheémt in time. However, as is the case with all
cross-sectional, survey-based designs, and to xtentethat temporal antecedence is not
captured, strict causality cannot be claimed. Ideorto better understand the dynamics and
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qualitative aspects underlying the relationshipantb in this study, we encourage further

longitudinal case studies to extend and complementindings.

Notwithstanding these limitations, this study hasntdbuted to previous strategy and

management accounting literature in at least twgsweirst, this paper has demonstrated that,
despite being primarily conceived to facilitateagdigy implementation, the use of SPMS has a
positive effect on organisational performance whilnediated by aspects related to strategy
(re)formulation. SPMS contribute to enhanced parmce not only through better execution of

intended strategies, but also through the developmiemore comprehensive strategic agendas
and more comprehensive strategic decision arraysng@r from conscious processes of

(re)formulation of intended strategy . Second, wweehexamined the effects of environmental
dynamism on the relationships between the natusdrafegic agendas and intentional strategy
(re)formulation processes on the one hand and m@@mmal performance on the other hand,

concluding that the effectiveness of SPMS is mooa@unced under dynamic environments.

In conclusion, SPMS offer a powerful way forward forganisations to approach strategy
formulation. By including multiple perspectives acausal chains that relate competencies and
capabilities with outcomes, SPMS help managersigord the resources and activities of the
firm and remind them that organisations need totmeonly adaptive to changes within their
current environments, but also predictive and st&apésuch changes. By doing so, the use of
SPMS may reinforce the conception of strategy fdathn as a continuous process through
which an organisation defines its scope, the wagreites value and the configuration of its

activities and resources for future success.
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5.8. Notes

1 One plausible explanation for some of the obsearabiguities are the differences across studiesémiay the two constructs
of interest, i.e. SPMS and performance, are conediped (Bisbe et al., 2007). A second explanationthe apparently

inconclusive results may rely on the absence ofrobof the different patterns or styles of useS#fMS (Simons, 1995) and on
the different contexts of analysis (e.g. industryyironmental dynamism).

2 The way organisations formulate strategy has becone of the most contested areas of debate isttaggic management
field. In the conventional approach (the so-calfescriptive” or “design” school of thought), siegy development is mainly
the result of a systematic, rational process abdedte planning by a top management team, whitheis communicated to the
organisation for implementation. In large companibis process typically occurs through formal tetgéc planning systems. An
alternative approach, based on descriptive stuafisgrategy formation, sees strategy as the résaltemerges from a complex,
multi-level process of organisational decision mgkiThe realised strategy is thus the outcome ofgimultaneous processes:
on the one hand, the execution of the strategpasaived by the top management team (intendecgipand, on the other, the
cumulative effect of day-to-day decision-making dnchanging environment which eventually resultstia formation of
unintended, emergent strategies (Mintzberg and #/a1®85). Overall, the descriptive perspectives steategy-making as an
iterative process involving experimentation andifesck and stress a greater overlap and interplayeke strategy formulation
and strategy implementation. The practice of sgiatplanning in large companies has undergone rifgignt transformation
since the 1980s, as can be seen by the emergemewofypes of strategic planning systems that comlthe design and
emergence approaches to strategy formulation aptementation. For example, while corporate headquaiset the overall
direction and scope of the organisation as welthasguidelines for the development of strategimplaonce these plans are
decided upon, the divisional and business unit garsahave considerable leeway in adjusting, adgimd experimenting
(Grant, 2003, Ocasio and Joseph, 2008; Wilson, 1994

In sum, while conceptually different, it must bekaowledged that strategy formulation and strategplémentation (i.e.the
process of turning strategy into action and moirigprand assessing the results) are interdependerg a well-formulated
strategy needs to take into account the way itlvdlimplemented, and given that it is through #sering in its implementation

that a company’s strategy is refined and eventuafiyrmulated.
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Appendix 1 (Questionnaire Items)

Strategic Performance Measurement Systems

Is there a performance measurement system in plaair firm which is used at top management le¥€¥es/No)

Attached definition: Performance Measurement Syst@PMS) = concise sets of metrics (financial andion-financial) that support the
decision-making processes of an organisation byeyatg, processing and analysing quantified infotiora about its performance, and
presenting it in the form of a succinct overviewil/selected metrics derived from financial statate may be included as indicators within
PMS, in this survey we consider financial statemessta category of management systems in its @hih and consequently do not fall into the
definition of PMSIf yes, then

performance goals in the PMS are explicitly linkedong-term strateggl=fully disagree; 5=fully agree)

there is a high degree of senior manager’'s invoargnin the design and selection of the performameasures (1=no
involvement; 5=very high involvement)

relationships between activities/functional are&siacluded in the PM&L=fully agree; 5=fully disagree)

PMS offer assistance to managers that helps theterstand relationships between activities and Etimships between
functional areagl=fully agree; 5=fully disagree)

operating managers from different functional araes involved in the design and selection of thefguerance measures
(1=fully agree; 5=fully disagree)

the performance measurement system in place eplo@ntains a) goals, b) metrics, c) targets djoacplans(Yes=1;No=0
for each of the four items).

Is the performance measurement system explicityamised in different blocks or perspectivdsRamples of perspectives
follow). If so, which blocks or perspectives are captur@i? open list of examples follows: financial, custoyrinternal
processes, asset development, learning, others)

Number of Decisions and Variety of Decisions
During the last three years, how many times hanaegiic decisions been taken regarding the follgvigsues:

Redefinition of the business (needs to satisfy, segsaddressed, technology / know-how)
Redefinition of the vision / major objectives to ete in the long-term (more than two years)
Differentiation strategies (quality, service, imdganding, design, innovation, etc.)
Low cost strategies / cost rationalisation

Key products or services attributes

Brand image positioning

Key customers

Key suppliers

Export / opening of new foreign markets

Subsidiaries in other countries

Strategic alliances or long-term strategic agreasen

Restructuring

Redesign of key internal processes

Qutsourcing an activity / area of the company

Diversification

Purchase or sale of patents or licenses

Development of technology / know-how

Mergers or acquisitions

Entry of new shareholders

Disinvestment (plants, facilities, etc.)

Others (specify)

Number of Decisions

In the last three years, compared to previous y@arsach one of the revisions of your businesateyy the number of
decisions taken has (1= decreased significantlynBreased significantly)

Variety of Decisions

In the last three years, compared to previous yéarsach one of the revisions of your businesatetyy the variety of
decisions taken has (1= decreased significantlynéreased significantly)
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Chapter 6: Conclusions, future research and limitations

In this study | started from what would be consédea very broad and fuzzy question: How
the use of management accounting and control sgs&rthances organisational outcomes?
The investigation of such question could be stmactun uncountable different ways. In this
research, | opted to analyse the topic from fotfedint angles. The two first research papers
of this thesis examine organisational outcome imseof ‘innovation outputs’, whereas the
third and fourth articles of this thesis concemtrah the organisational outcome in terms of
‘performance’. In any case, my objective here wasdne of understanding the effects and
means by which the use of management accountingcanttol systems is capable of
enabling and supporting organisational successldiBgi on these compendium of four
researches, this thesis identifies relevant coating variables that distinguish organisational
contexts (e.g. management accounting and contstemss, techniques, and uses; strategic
patterns; innovation management modes; environrhépteamism), group different contexts
based on such contingency variables, and deternsimefsgurations, means and paths (e.g.
organisational creativity, conversion abilitiespgorehensiveness of strategic agendas gained
during strategy (re) formulation processes) thatl@r to a certain extent organisational
effectiveness, efficiency and survivor. Therefdhgs research argues that the use of MACS
can contribute to enhance organisational outcome inumber of ways. Here, in this
document, | emphasised few of them. In this chabsm to briefly present conclusions of
each of the papers enclosed in this thesis andt@lsaong some insights for future research.
As discussed below, this thesis opens up sevepramities for further investigation of the
means through which management accounting andataystems contribute to desirable

organisational outcomes.
6.1. Paper 1 (Chapter 2)

The aim of this first empirical study is to examiine relationships between innovation and
MACS by providing insights on the choice made byige managers in selecting which
individual MACS are chosen for interactive use (J@S&mons, 1995, 2000), as well as on the
impact of this choice on innovation outcomes. Thapigical evidence supports the
hypothesis that firms would be more likely to istetively use an individual MACS that is
compatible with and presents similar charactesstw its innovation management modes

(IMM), with both IMM and individual MACS supplemeang each other and being mutually
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supportive. Therefore we find that firms under atuitive IMM tend to select balanced

scorecard for interactive use, firms under strafegpert IMM tend to select balanced
scorecard or budgets as ICS. Less conclusive esedeas found regarding the systematic
and the strategic/non-expert IMM. Our second resequestion concerns the extent to which
fit between IMM and ICS is translated into beneficgmplications on innovation outputs. The
results of our study indicate that there is in facsignificant difference in the level of

innovation between those firms in which the induatl MACS selected for interactive use
corresponds with the conceptually-derived fit ahdse firms in which there is no such
correspondence. However, we have found this effeaiccur in the opposite direction to

what we had originally predicted and a fit betwékiM and MACS is not translated into

desirable innovation outcome&d hocanalysis based on psychology literature suggests o
findings indicate that this supplementary fit (ations in which entities possess similar or
matching characteristics) does not in fact leadato enhanced ability to mitigate the
dysfunctional excesses of innovation momentum,rhtiter may lead to its reinforcement.
Our results allow us to speculate that this abilstymore likely to arise from the richness
obtained by introducing elements that do not fbnform to existing patterns and offer

instead new, complementary perspectives (i.e. cem@nhtary fit).

As a consequence of the limitations of this redgaseveral research avenues are opened. For
instance, by concentrating on ICS, this study doet analyse the interplay between
diagnostic MACS, interactive MACS and the other MAQvithin the control package
(Malmi and Brown, 2008). What would be the effeatghe fit between IMM and ICS into
product innovation if a control package was con&d@ Future LOC studies should strive to
integrate issues surrounding the choice of theviddal MACS selected for interactive use
with research into the interplay between levers.MWkeve that this integration will enhance
the ability of researchers to capture how firmscessfully manage the tension between the
need for the predictable achievement of pre-estaédi objectives and the need for creative
innovation and how the management of this tenspuliimately reflected in long-term
performance. Yet, this research only tests thectsffef IMM to explain the choice of ICS.
What other factors would be significant to underdtdhis choice? Moreover, the cross-
sectional nature of this research does not allowafgrocess-based understanding of the
dynamics of the choice of the ICS. How the choitEC& occurs in a dynamic setting? What
factors would influence the change of which MACSse&ected for interactive use? Our

findings provide useful insights that could formetbasis for future qualitative research
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examining the dynamics of the process by which raividual MACS is chosen for
interactive use under different IMM, as well as tiynamics of the implications of this

choice regarding innovation momentum.
6.2. Paper 2 (Chapter 3)

This paper aims to examine the extent to whichettioems of control systems within the
control package (i.e. cultural controls (Merchamil &an der Stede, 2007), diagnostic control
systems and interactive control systems (Simon85)@re associated with different stages
of the innovation process such as creativity angethfacets of conversion ability (i.e.
coordination, knowledge integration and filterincagtices). Empirical results support that
each specific form of control within the controlcgage has different influences on the
diverse components or stages of the innovation ggecMoreover, the significance and
direction of these influences varies between ergregurial and conservative firms. By
associating specific forms of control within thentol package with specific components or
stages of the innovation process, our results ighhthe simultaneous complementarities
and supplementarities between specific MACS. Figslinhallenge the traditional dilemma
between specific MACS as complements and speci#CH as supplements (Davila et al.,
2009; Fisher, 1998), suggesting that specific MA&8 both supplements (i.e. different
specific MACS can enable and support a given stdghe innovation process, and firms
choose different specific MACS in order to enaliel support the same component of the
innovation process depending on their strategicepgt and complements (i.e. for the
innovation process to be successfully carried thet,different stages must be integrated and
therefore the different specific MACS chosen or bagised in each stage become integrated
with other specific MACS chosen for or emphasisethe remaining stages).

These findings raise further questions. For ingaby concentrating on organisation as the
unit of analysis this research was not able toal@to potential differences in the type and
source of innovation initiatives (e.g. radical wersincremental). Are there differences
between the effects of MACS into a radical andenuental innovation process? Would the
contributions of MACS be perceived differently iP® managers or employees involved in
NPD processes were questioned? What are the eGe®BACS to individual creativity as

perceived by employees? What if creativity was unuderstood as the generation of useful
and novel ideas but as a process, would indivill&CS within a package contribute to

different phases of creativity? In this researchfraee MACS as a group of components but
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not specific MACS is defined. Would specific MAC&(. budgets, project management, and
balanced scorecard) contribute differently to eaadshd support innovation capabilities?
Furthermore, previous research has noted the iapoetof understanding the tensions that
are generated by the combined use of differentr¢esecontrol (Henri, 2004; Simons, 1995,
2000). It would be appealing for future researctiest how those tensions among MACS

within a control package influence the innovatiosogess.
6.3. Paper 3 (Chapter 4)

This paper aims to review how performance has lassessed in prior contingency-based
survey management accounting research. In orderdanise this analysis we present the
discussion on subjects related to conceptualisatmeasurement and correspondence
between concepts and measures in MACS construbts.eXamination of nine accounting
journals over a 27-yr period (1982—-2008) reveatsube of self-reported, primary measures
predominates followed at a distance by objectivasdary measures. The use of combined
multiple methods is very scarce. While in recenargethere has been a moderate trend
towards the increased use of approaches othersti&reported primary measures, these are
still the most widely used. Besides, identifyiing tpapers and the corresponding techniques
that have been used to assess performance in MASEanch, this study identifies the main
problems associated with the assessment of perfmenas a variable of interest in survey-
based research. The study identified conceptuais@nd measurement as two major areas
of concern. The first of these concerns refersho lack of attention given by researchers
regarding the conceptualisation of the variabldgserance. Performance may be associated
with many different ideas (e.g. goal attainmentgisien making improvements, financial
results, customer satisfaction, production qualligvever researchers seem to ignore or
underestimate the need for a clear definition eftdrm itself. In some cases the instrument
of measurement seems to be the only definitiorhefterm. The evidence shows that the
concept is not so obvious and that the productioa epecific agreed upon meaning and
domain for each construct of interest is neede@ Sdtond concern refers to measurement.
On this regard, the paper develops an analysisigira classificatory scheme to identify that
no measurement is free of concern but each differ@asurement design carries advantages
and disadvantages. Several methodological issugsnang the assessment of performance
in MACS research are discussed. Mode of assessiatat,source and the use of multiple

approaches are reviewed to find some potential ¢éseaf improvement. For instance, the
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paper encourages the use of secondary data mosttyder to overcome problems of
common method bias, aware researchers to idertibyt-and long-term indicators effects
and to control for firm life cycle stages, and silates researchers to supplement perceptual
indicators with objective indicators.

This paper contributes to the literature on managgnaccounting by recommending some
guidelines to help conceptualisation and measureofgrerformance as a variable, however
it was not able to identify potential research geghat undermine concerns regarding the
assessment of performance as a variable. Whiledgbearch shed some light into the use of
performance as a variable in management accoumésearch further questions remain.
Could future studies propose research designsréldaice or rule out problems found while
assessing performance as a variable? How to batarecese of financial and non-financial
indicators to assess performance? Should the chmigpecific indicators of performance be

industry or geographical driven?
6.4. Paper 4 (Chapter 5)

This study contributes to a better understandinthefextent to which Strategic Performance
Measurement Systems (SPMS), primarily conceivedstaategy implementation purposes,
influence organisational performance through itsitdgbution to shaping the strategic

decision arrays that result from conscious, interal strategy (re)formulation processes.
Statistical tests support the hypothesis that geeaf formal SPMS has a positive effect on
the comprehensiveness of the strategic decisicay arsulting from intentional strategy

(re)formulation processes. Overall, the finds a$ tlesearch indicate that the positive effect
of the use of SPMS on organisational performanceinisfact mediated by the

comprehensiveness of the strategic decision armayvariety and number of decisions) that
results from intentional strategy (re)formulatiorogesses. Furthermore in this study, the
paper also examined the potential effects of enwirental dynamism as a moderator in the
relationship between the comprehensiveness oftthgegic decision arrays that arise from
strategy (re) formulation and organisational perfance. Results suggest that the
comprehensiveness of strategic decision arrayomiribute to organisational performance
especially in the presence of greater environmehyahmism. Our results suggest that the
influence of the comprehensiveness of the strategicision array on organisational

performance is capitalised in the context of dyraemvironments. Overall the results of this

research suggest the use of SPMS may reinforceotmeeption of strategy formulation as a
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continuous process through which an organisatidimekeits scope, the way it creates value

and the configuration of its activities and resesréor future success.

While the results of this study shed some lighttlom effectiveness of SPMS and its role in
strategic formulation processes, some limitationd potential avenues for future research
must be noted. Firstly, as this research claims SRMuld be beneficial in higher levels of
environmental dynamism, it would be significanttést whether the results of this research
would hold in the presence of extreme dynamismitgatb quantum-leap variability or in
the presence of extremely-high environmental vitthatiSecond, future studies in this area
should also use more refined measurement instr@n€mtally, the inclusion of additional
contingent variables in future studies may helplarpin which circumstances, given a
certain level of environmental dynamism, the besefif using broad scope information
outweigh the risks of ossification or otherwise.

6.5. Limitations

Based on the theoretical contingency perspectivesgnted in the introduction of this
research, | now turn to explore some general asp#ctheory and method that may have
influenced the results of this thesis. In this ieect briefly discuss some limitations that are

common throughout this thesis.

It has been argued that for various reasons caringbased research produced a
fragmented and contradictory theory (Fisher, 199y, 1980). First and foremost, it must
be noted that contributions to contingency theaogywsually considered to be fragmented in
the sense they are usually restricted to a traetabbl of contingency factors that combined
influence a particular managerial or organisatianatome (Donaldson, 2001). On one hand,
this rather small number of contingency factorowd researchers to deeply investigate
relationships and configurational fit among facta® the other hand, by examining few
variables, researchers may be ignoring signifie@ttionships and constructing a biased

view of a certain phenomenon (Chenhall, 2007).

Other researchers have also accused managemeninacgocontingency-based studies of
been fragmented as those studies concentratedaonirdrg few specific MACS. As MACS
do not come to be used in isolation but as in pgegkamost accounting literature which

mainly focused on a small pool of MACS may be exobo$o model under specification
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threats (Malmi and Brown, 2008). Fisher (1998) Bigbe et al. (2007) also elaborate on the
potential problems derived from incongruence ofalde conceptualisations. It has been said
that the extant body of knowledge created by cgeticy studies may be inconsistent as
variables are not well conceptualised. Other commaticism contingency-based studies
have been exposed to refer to the inappropriat®useny different forms of fit. Drazin and
Van de Ven (1985) and Gerdin and Greve (2004) eddban this problem by observing
many researchers have not always been aware ofmpleations of their choice of theory
building and testing. As a result, the concepsagions of fit used seem not to be comparable
(Drazin and Van de Ven, 1985) and contradictorysw@oportive findings may have to be
reinterpreted (Gerdin and Greve, 2004). Contingdrased research has also been criticised
on its reliance on traditional and functionalistahies (Chenhall, 2007). As new ‘alternative’
theories in management accounting arise, criticiagainst the functionalist base of
contingency grows, and an increasing literatur@ensontingency-based researchers to apply
a more interpretative and critical view of the sb@ontext that surround the organisational
setting (Baxter and Chua, 2003).

Those are some of the limitation of the theoreti@pproach chosen for this thesis. The
research presented here accounts for this proldech,as a result it bases hypothesis and
conclusions on solid theoretical grounds, develpsropriate research designs and applies
control variables in order to reduce problems thet inherited from the theoretical

perspective used. However, beside of any acknowl@daition, this research does not rule
out potential misspecification caused by missingdies. As any other theoretical perspective
in social and human sciences, contingency theosyitsalimitations that, | believe, in the

context of this research, are offset by contrimgi@chieved. The benefits of contingency
theory, even as rather contained in a restrictieg/\of an organisational context, do add to
the theory and practice in management and accaungigearch. This same view has been
previously supported by a number of researchererigdil, 2007; Donaldson, 2001). The

long tradition and the continuous publications iamagement and accounting contingency-
based research indicate the relevance and strarigtfis research area. As observed by
Chenhall (2007) even not without methodological énfections, this theoretical perspective

has generated a substantial body of literature Hiaat provided a basis for comprehensive
propositions between elements of MACS and cont&ansequently, this theoretical

framework and potential strength of it provide @&sls to uncover generalisable findings that

can enhance desired organisational outcomes’ (Gitle@b07:195).
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A second often argued problematic aspect assocwitiddcontingency based studies is its
methodological choice. As observed by Otley (198f)tingency-based studies that rely on
purely statistical methods and survey-based datallysfail to unravel complex patterns of
inter-action. Otley (1980) claims a closer invoharh of researchers with organisations
under investigation and longitudinal studies aredeel. In this research, as each of papers
enclosed here are survey-based, it is worthwhilesgend few lines to elaborate in the
methodological choice employed. Previews literatae regularly celebrated the advantages
of case-based studies over survey methods (Md2@d5). For instance, it has been argued
that those methods are insightful to explore preegsvhich an accounting system develops
and is changed in response to organisational ctn{stodell, 2010). Given the potentialities
of case studies it may be intriguing my choice taotlecide for that research methodology.
Such decision was mainly based on the fact thatwa as case study gains in detalil, it loses
in generalisability. Furthermore, a considerabldybof case study research has been accused
of lacking connections with the theoretical basenmnagement accounting (Lillis and
Mundy, 2005). Alternatively, in this research | dsgoss-sectional surveys. This method can
be a source of large-scale high-quality data tlaat make relevant contributions to theory
testing (Van der Stede et al., 2003). Along thestt | have clearly exposed the limitations of
my selected research methodology. | opted forgelaample, cross-sectional study in order
to test some associations at a given point in tifewvever, as it is the case with all cross-
sectional survey-based designs, and to the extahteémporal antecedence is not captured,
strict causality cannot be claimed. In order tadretinderstand the dynamics and qualitative
aspects underlying the relationships found in tlisdy, this thesis encourages further

longitudinal case studies to extend and complertinentindings presented here.

6.6. Final considerations

This thesis is composed of a compendium of foueaesh articles. The variety of data,
methodologies and aspects used in the researckgsrgives evidence that contributes to a
better understanding of the effects and means ghronhich the use of management
accounting and control systems enhance organisdtmmcome. The partial answers that
were obtained in these studies are a tinny corttabuo the overall knowledge on the topic;
however they are relevant contributions to spedifieas of management and accounting
research. Throughout this document | stated suctiribations to the extant theoretical

knowledge and practice. | hope this thesis sergethaoretical and inspiration bases for
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future research that enhance our knowledge insthisontroversial topic of the organisational

consequences of the use of management accountingpatrol systems.
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