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This study examines whether using customer accounting systems for resource allocation purposes is a source of
sustainable competitive advantage. Based on a longitudinal data set comparing the performance of firms that
adopt customer accounting and their industry benchmarks, we find that financial performance increases
post adoption, leading to significant abnormal positive performance vis-à-vis average industry benchmarks
(4–5%-points ROA difference) in the first two years following the adoption. However, we also show that this
effect deteriorates over time, suggesting that the adoption ofmanagement accounting systems is a source of tem-
porary rather than sustainable competitive advantage. The results are robust to other strategic events around the
time of adoption, different matching of peers, and the influence of other factors that could be expected to influ-
ence firm performance. We discuss the implications of these findings for management accounting research and
practice.

© 2016 Elsevier Ltd. All rights reserved.
Keywords:
Customer accounting
Management accounting systems
Sustainable competitive advantage
Dynamic capabilities
Performance
1. Introduction

Generating superior financial performance by exploiting sources of
sustainable competitive advantage is an everlasting quest for commercial
enterprises around the world. The role of management accounting in this
endeavor is still under debate. Some have argued that management ac-
counting systems do not provide unique competitive advantage per se,
but rather act as a support mechanism for other “more important things”
(Granlund & Lukka, 1998; Porter, 1996). Yet empirical evidence has
emerged to support the proposition that management accounting may
play a more pivotal part in firms' competitive positioning, by demon-
strating the positive impact on financial performance of implementing
strategic management accounting techniques such as Activity-based
costing (Cagwin & Bouwman, 2002; Kennedy & Affleck-Graves, 2001)
and The Balanced Scorecard (Crabtree & DeBusk, 2008; Davis &
Albright, 2004).

However, even if there is a consensus that – one way or another –
management accounting systems can lead to competitive advantage,
there has beenno agreement aboutwhether this advantagewill generally
be temporary or sustainable. Some argue that cost informationmay lead to
sustainable competitive advantage if it facilitates, e.g., more efficient use
of resources or increased value for customers (Cinquini & Tenucci,
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2010). However, Ahrens and Chapman (2006) suggest that the perfor-
mance reporting and calculative elements of management accounting
techniques such as The Balanced Scorecard and Activity-based costing
cannot be sources of sustainable competitive advantage per se, as these
techniques are purely information-providing, and are generally too easy
to imitate. This inimitability issue is particularly noteworthy, as imitability
arguably plays an important part in determining the sustainability of
competitive advantage in competitive markets where the easy imitation
of capabilities entails the more rapid dissipation of abnormal returns
(Barney, 1991; Teece, Pisano, & Shuen, 1997).

This paper investigateswhethermanagement accounting systems can
be a source of competitive advantage and deliver superior financial
returns which are sustainable over the long term, i.e. whether any abnor-
mal returns they yield are in danger of being ‘competed away’ over time.
We deploy a longitudinal adapted event study methodology to study the
adoption of Customer Accounting (CA) systems for resource allocation
purposes. Although the event studymethodologywas originally designed
for capital market studies it has also proved to be useful in numerous in-
vestigations of the performance effects of strategicmanagement account-
ing techniques such as Total QualityManagement (Easton& Jarrell, 1998),
Economic Value Added (Cordeiro & Kent, 2001), Activity-based costing
(Kennedy & Affleck-Graves, 2001), Just-in-time (Kinney & Wempe,
2002), and The Balanced Scorecard (Crabtree & DeBusk, 2008).

Customer Accounting (CA) and particularly Customer Profitability
Analysis (CPA) have been relevant topics to management accounting re-
searchers and practitioners for quite some time. Its importance was ac-
knowledged with the emergence of Activity-based costing as this
technique could be extended to provide management accountants with
ounting systems as a source of sustainable competitive advantage, Ad-
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a better opportunity to account for the costs of resources used on servic-
ing customers (Cooper & Kaplan, 1991, 1992).3 Traditionally, the topics
related to CA have received most attention in the marketing domain
due to the customer's pivotal position in themarketing discipline. Howev-
er, the potential of management accountants taking an active part in cus-
tomer profitability management is continuously highlighted. Foster &
Young (1997, p. 69) pinpointed that the customer profitability topic
“clearly has substantive accounting content”. More recently, this point
was reiterated in the Journal of Marketing Management's special issue
on “The marketing/accounting interface” (Vol. 24, Issue 7-8). McManus
&Guilding (2008, p. 771) stated that: “It appears there is considerable po-
tential for accountants to draw on points of focus raised in the marketing
literature to further advance customer focused accounting measures of
performance”. Customer profitability and customer value management
are also becoming important topics for management accounting practi-
tioners following an increasing number of firms pursuing customer-
oriented strategies. Leading professional bodies of management accoun-
tants have included the topic of customer accounting/profitability/value
in their series of comprehensive guidelines on important accounting
topics (Epstein & Yuthas, 2008; IMA, 2010). Moreover, a survey incorpo-
rating approximately 25%of CIMA's 70,000membersworldwide conclud-
ed that: “Customer profitability measurement […] is becoming a ‘must-
have’ insidemany organizations”, and that “It offers an interesting oppor-
tunity for management accountants to add considerable value and work
alongside their colleagues in marketing, sales and strategy” (CIMA,
2008, p. 5).

Based on a sample of 53 firmswho reportedly adopted CA systems for
resource allocation purposes at some point in time between 1997 and
2009, we find that their adoption leads to increased industry-adjusted fi-
nancial performance in the first two years after implementation. More-
over, we find that this performance is significantly higher than average
industry returns (4–5%-point difference in ROA), suggesting that CA
adopters achieve a significant short-term competitive advantage. Howev-
er, our data also reveals that these abnormal returns disappear over time,
suggesting that the competitive advantage achieved is not sustainable in
the long term. Importantly, additional analyses and robustness tests
show that our results are robust to (a) the confounding effects of other
important determinants of firm financial performance; (b) the potential
influence of major strategic events around the time of CA adoption; and
(c) deploying a matched sample design where CA adopters are matched
with declared non-adopters fromour gross sample. Additionally, analyses
of the drivers of ROA demonstrate that the effects of CA system adoption
were strong on operating profit margin and moderate on asset turnover
ratio but had no significant effect on market share.

The paper contributes to research in management accounting in sev-
eral ways. First – to the best of the authors' knowledge – this is the first
study to investigate the longer term performance effects of adopting
and implementing management accounting systems with the aim of
determining whether any short-term impact on performance can be
sustained. Our findings thus expand on prior studies on the merits of
management accounting systems that have demonstrated positive
performance effects in the years following their adoption. We develop
theoretical arguments that competitive imitation plays an important
part in explaining the diminishing long term performance effects, but ac-
knowledge that other factors such as intra-organizational factors may
play a part as well.

Our results also have implications for research methods into
the performance effects of management accounting innovations. If the
performance differential varies with time, studies that fail to compare
the performance of adopters at similar stages of the management ac-
counting system adoption lifecycle are very likely to produce inconclu-
sive or biased results. This is likely to be particularly troublesome in
3 Several case studies have since then demonstrated the use of ABC for CPA purposes
(e.g. Everaert et al., 2008; Guerreiro et al., 2008; Kaplan & Cooper, 1998; Kaplan &
Narayanan, 2001; Noone & Griffin, 1999; Smith & Dikolli, 1995).
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cross-sectional research designs, and may play some part in explaining
why prior cross-sectional research on the performance effects of man-
agement accounting techniques such as Activity-based costing have
shown mixed results (Banker, Bardhan, & Chen, 2008).

Moreover, we expand on marketing accountability research by
providing novel large-sample longitudinal evidence on the performance
effects of customer profitability models. More specifically, we offer em-
pirical generalizations of the indicative evidence presented in prior case
demonstrations in the marketing literature (e.g. Kumar & Shah, 2009;
Kumar, Venkatesan, Bohling, & Beckmann, 2008; Ryals, 2005).

The rest of the paper is organized as follows. First, we develop our
hypotheses based on theories from the accounting, marketing, and gen-
eral management literatures. We then describe our research method
and data sample, and then present an analysis of our results, including
tests of the robustness of our findings. The paper is rounded off by a dis-
cussion and conclusion, in which its limitations are also discussed.

2. Theoretical background and hypotheses

2.1. Customer Accounting

Based on early works on customer profitability models (e.g., Berger
& Nasr, 1998; Dwyer, 1997; Kaplan & Cooper, 1998, pp. 183–89;
Noone & Griffin, 1999; Smith & Dikolli, 1995), Guilding and McManus
(2002) introduced and defined the comprehensive Customer Account-
ing (CA) concept: “Customer Accounting includes all accounting prac-
tices directed towards appraising [the] profit, sales, or present value of
earnings relating to a customer or group of customers”. This definition
corresponds well with the growing consensus in the marketing litera-
ture that draws a distinction between two paths to quantifying
customers'financial value: the retrospectiveCustomer Profitability Anal-
ysis (CPA) approach, with its origin in the accrual conventions of the ac-
counting literature, and the prospective Customer Lifetime Value (CLV)
approach, based on the financial net present value principle (Pfeifer,
Haskins, & Conroy, 2005).We therefore characterize CustomerAccount-
ing techniques as any CA technique thatmeasures individual customers'
and/or customer segments' contributions to firm profitability, whether
in the past, present or future.

CA systems are used for a variety of resource planning and decision
purposes, ranging from differentiated pricing and service levels
(e.g., credit terms, discount policies, delivery terms, ordering routines,
sales visits and account team time allocation, product customization,
financing opportunities) according to the financial contributions that
different customers make to firm profitability (Everaert, Bruggeman,
Sarens, Anderson, & Levant, 2008; Guerreiro, Bio, Vazquez, &
Merschmann, 2008; Kaplan & Cooper, 1998, pp. 183–89; Niraj, Gupta,
& Narasimhan, 2001; Ryals, 2005; Smith & Dikolli, 1995); the allocation
ofmarketing resources in general (Homburg, Droll, & Totzek, 2008), and
to customer acquisition vs. retention purposes (Blattberg & Deighton,
1996; Blattberg, Getz, & Thomas, 2001; Reinartz, Thomas, & Kumar,
2005); the allocation of promotion expenditures (Berger & Bechwati,
2001; Berger & Nasr, 1998), marketing mix decisions (Mulhern, 1999);
and the number of marketing contacts (e.g., direct mail campaigns)
effected across different channels (Kumar, Shah, & Venkatesan, 2006).
All these planning purposes relate to the prioritization of customer
relationships according to the current and future profitability different
customers yield, and are thus expected to lead to the more efficient uti-
lization of firm resources.

2.2. H1 Customer Accounting and competitive advantage

It has been suggested that customer relationships are intangible as-
sets that should bemanaged according to their asset value, i.e., the value
they contribute over the lifetime of customers' business with the firm
(e.g. Gupta & Lehmann, 2005; Hogan, Lemon, & Rust, 2002; Srivastava,
Shervani, & Fahey, 1998). Customer asset management is a proactive
ounting systems as a source of sustainable competitive advantage, Ad-
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approach, with firm actions targeted at acquiring, retaining and
expanding those customer relationships that are most valuable to the
firm over their lifetime (Berger et al., 2002; Bolton, Lemon, & Verhoef,
2004). Consequently, accounting for customer relationship profitability
becomes a pivotal element in customer asset management.

The firm's capability in managing its customers as assets can
necessitate the ongoing reconfiguration of firm resources based on the
generation and dissemination of customer intelligence across the
organization's customer-facing functions. Following Zollo and Winter
(2002), Heimeriks, Schijven andGates (2012, p. 704) define dynamic ca-
pabilities as “a learned and stable pattern of collective activity through
which an organization systematically generates andmodifies its operat-
ing routines in pursuit of improved effectiveness”. Based on this we
argue that customer asset management can be classified as a dynamic
capability, and that customer assetmanagement capabilities are compa-
rable to other dynamic capabilities that have been studied in the man-
agement literature, such as those of managing acquisition processes
(Heimeriks et al., 2012; Zollo & Singh, 2004), and corporate alliances
and joint ventures (e.g. Kale & Singh, 2007; Keil, 2004).

Dynamic capabilities involve the potential to change resources, rou-
tines and competences to suit the situation at hand, and there is general
agreement in the management literature that operational capabilities
and functional competencies constitute tangible outcomes of dynamic
capabilities (Easterby-Smith & Prieto, 2008). Thus competitive advan-
tage does not emerge directly from dynamic capabilities per se— rather
it is the new (re-)configurations of resources and operational routines
and processes resulting from the exercise of dynamic capabilities
that drive competitive advantage and, ultimately, superior financial
returns (Eisenhardt & Martin, 2000; Winter, 2003; Zahra, Sapienza, &
Davidsson, 2006). So CA systems for resource allocation purposes can
be thought of as comprising operational/functional competencies
(Cepeda & Vera, 2007) that lead to tangible outcomes of (dynamic) cus-
tomer asset management capabilities. CA systems assign financial
values to customer relationships in order to prioritize them according
to their impact on firm profitability and ultimately shareholder value —
so such systems are the cornerstone of afirm's ability to execute custom-
er asset management strategies.

Case-based research has consistently supported the proposition that
CA system adoption leads to improved firm performance. Kumar et al.
(2008) found that a high tech manufacturer was able to grow its sales
by $20million, without investing new resources but simply reallocating
marketing and sales resources according to customers' financial value.
Kumar and Shah (2009) demonstratedhowa retailer and amanufactur-
er implemented profitability-based customermanagement strategies to
outperform both their peers and the S&P500 Index in the stock market.
Anecdotal evidence has indicated similar results of CA system
implementations in financial services (Ryals, 2005), and in industrials
(Kaplan & Cooper, 1998, 183–89).

These theoretical arguments and case-based evidence take us to our
first hypothesis:

H1. : The adoption of Customer Accounting practices for resource allo-
cation purposes provides a competitive edge that leads to abnormal
positive financial performance vis-à-vis competition.
2.3. H2 The sustainability of CA-based competitive advantage

One important implication of developing and implementing CA
systems to quantify the financial benefits gained from customer rela-
tionships is that the operational customer management routines and
processes that are the tangible materializations of dynamic customer
asset management capabilities are more easily transferred across the
organization in a replication that Teece et al. (1997) defined as involving
“… transferring or redeploying competences from one concrete eco-
nomic setting to another” (Teece et al., 1997, p. 525). During this
Please cite this article as: Holm,M., et al., An investigation of Customer Acc
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replication process the CA system acts as a codification artifact, with cod-
ification defined as “the expression of knowledge in a standardized,
fixed form” (Zollo & Winter, 2002). During the process of developing,
implementing and using CA systems, knowledge is codified in Customer
Relationship Management (CRM) systems, customer profitability tools,
resource allocation guidelines, etc. Hence, CA system implementations
not only create new knowledge but also make knowledge more readily
available (in a fixed form) to other organizational members. Further-
more, tacit knowledge (e.g., regarding existing customer manage-
ment processes) can be converted to explicit knowledge over time
(Håkanson, 2007), as competences are gradually transferred to proposi-
tional knowledge (Balconi, Pozzali, & Viale, 2007). Thus CA codification
processes can facilitate the diffusion of tacit knowledge without the
transfer of people (Teece et al., 1997), and generally facilitate the coor-
dination and handling of complex processes across organizations
(Håkanson, 2007; Zollo & Winter, 2002).

Codification is therefore an inherent component in CA system devel-
opment and implementation processes. The replication of customer
asset management routines and competences across multiple entities
is a key benefit of codification, as it facilitates the sharing of best prac-
tices in customer assetmanagement across large and diversified organi-
zations. However, this replicability involves a troubling dilemma,which
has been the subject of substantial investigation in management
research on the sustainability of competitive advantage. Replication is
required in order for firms to transfer knowledge rapidly enough to
grasp market opportunities, but at the same time it entails the threat
of imitation from competitors (Coff, Coff, & Eastvold, 2006; King &
Zeithaml, 2001). Themore explicit the knowledge and themore unam-
biguous the causality between specific competences andfirmoutcomes,
the higher the risk that competitors will be able to gain access to that
knowledge and so imitate the routines and processes that generate
competitive advantage (Kogut & Zander, 1992; Rivkin, 2001; Zander &
Kogut, 1995). Thus, as CA implementations inevitably entail codifying
the understanding of causal relationships between firms' resource allo-
cation efforts, customer behaviors, customer profitability outcomes and
firm financial performance, causal ambiguity is reduced, and knowledge
becomes increasingly mobile. The easier customer asset management
knowledge is to copy, themore likely it is to be disseminated to compet-
itors (e.g., via consultants and transfer of employees), (King & Zeithaml,
2001).

The speed of competitive imitation will vary across business con-
texts, and the ability to control this diffusion of inter-organizational
knowledge may counter the erosion of competitive advantage (Kogut
& Zander, 1992). However, imitation differs from replication in the im-
portant sense that “[w]hereas technology transfer is concerned with
adapting the technology to the least capable user, the threat of imitation
is posed by the most capable competitors” (Kogut & Zander, 1992,
p. 392). So when an explicit CA industry recipe diffuses across organiza-
tional boundaries, the question of imitation merely becomes one of
time: how fast can competitors imitate the explicit knowledge ‘made
available’ by the CA template, internalize that knowledge, and develop
the tacit skills required to successfully exploit the customer asset man-
agement capabilities facilitated by the CA system?

All this leads to a second hypothesis:

H2. : The abnormal positive financial performance effect that follows
the adoption of Customer Accounting practices for resource allocation
purposes is not sustainable in the long term.
3. Research method

3.1. Sample selection, data collection and variable measurement

The data for this study on the short- and long-term performance
effects of CA system adoption come from two main sources: primary
survey data to establish what year the firms adopted CA systems for
ounting systems as a source of sustainable competitive advantage, Ad-
016), http://dx.doi.org/10.1016/j.adiac.2015.12.002
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Fig. 1. What year was CA introduced?
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resource allocation purposes (if at all), and secondary archival account-
ing data to measure the adopters' industry-adjusted financial perfor-
mance over time.

As decisions to adopt new management accounting techniques are
rarely declared publicly, we developed a mail questionnaire survey to
establish whether andwhen firms had adopted CA systems for resource
allocation purposes. We hereby adopt a measurement approach similar
to previous event studies investigating the performance effects of
adopting advanced management accounting techniques (e.g. Crabtree
& DeBusk, 2008, Kennedy & Affleck-Graves, 2001; Kinney & Wempe,
2002). A dichotomous measurement approach for the adoption of CA
systems is required in order to apply the event study method and due
to our fairly limited sample size we were unable to split our sample
into subsamples of varying extent of CA usage.

The questionnaire contained a detailed definition of Customer Ac-
counting models, based on a thorough review of CA system literature,
to mitigate validity issues. We carefully defined both the retrospective
Customer Profitability Analysis (CPA) method (Pfeifer et al., 2005) and
the prospective Customer Lifetime Value (CLV) method (Gupta et al.,
2006) and asked informants whether they were using either of these
methods for resource allocation purposes in their organizations. If
(and only if) they stated that they used CPA and/or CLV we asked
them to report the specific year when they started using CPA and/or
CLV, and included the option to skip this question if they had no knowl-
edge of the timing of this event (see questionnaire in Appendix A).

Survey data was collected in Denmark during the fall and winter of
2010/11.4We targeted the top 1000 largestDanishfirms (ranked by rev-
enues) as our sampling frame, as larger firms are expected to be more
inclined to adopt sophisticated decision-making tools (Bjørnenak,
1997). We aimed for high level commercial executives (sales and mar-
keting directors or managers) as our survey population (Van der Stede,
Young, & Chen, 2005), as suchmanagers are more likely to be in charge
ofmaking their organization's regular strategic and operational custom-
er management decisions, and so can be expected to have the most in-
formed perspectives on their firms' use of CA systems for resource
allocation purposes.

We followed Dillman's (1999) guidance on the design and adminis-
tration of the survey, and collected information on commercial execu-
tives manually. We excluded 209 firms mainly because contact
information was unavailable or firm policies forbade disclosure of em-
ployee e-mail addresses, which left us with a survey population of 791
potential informants. These managers were contacted by e-mail which
included a personalized cover letter and a hyperlink to the online
questionnaire.

To minimize the risk of non-sampling errors in terms of response
error we tested the questionnaire prior to launch with three test-
groups — six academic colleagues from marketing and accounting
departments, nine business managers mainly from marketing/sales,
and five management consultants. An important purpose of this
pre-test was to validate the CPA and CLV constructs in the survey,
and we therefore refined our CPA and CLV definitions according to
their responses.

To minimize the risk of non-sampling errors in terms of non-
response error, we conducted three rounds of follow-up e-mail to
all informants during the month after distributing the questionnaire,
which yielded a gross sample of 195 questionnaires with sufficient
detail to facilitate further analysis (i.e., a response rate of 25%). Al-
though this is an acceptable response rate for cross-sectional sam-
ples (Churchill, 1991), we analyzed the sample for non-response
bias (not reported) using Armstrong and Overton's (1977) extrapo-
lation method to compare early and late responses. We compared
the mean adoption rate and the average time since adoption for
4 This was a part of a larger data collection exercise aimed at investigating CA adoption,
usage and design in Scandinavia. An extract of the survey questions relevant for this study
is available in Appendix A.
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early and late responses: as neither of these analyses revealed any
significant differences between the two groups, we did not find any
evidence of systematic non-response bias.

Of the 195 questionnaires returned, 82 informants responded that
their firm used CA systems for resource allocation purposes— an adop-
tion rate of 42%. Only onefirm responded as having tried using a CA sys-
tem for resource allocation purposes but abandoned it again. This single
observationwas excluded from the data set. Of these 82 CA adopters, 19
informants did not disclose the year of adoption, and financial data was
not available in 10 other cases, so these observations were excluded,
leaving 53 applicable CA adopters as the net sample we used for further
investigation. Fig. 1 outlines the development in CA adoption over time,
showing the years each of these firms started using CA. The develop-
ment follows an S-curve, which is a common trait for the diffusion of in-
novations over time (Malmi, 1999).

Table 1 outlines the composition of the sample firms in terms of
industry sector, firm size5 and informant positions.

It is worth noting that a broad cross-section of industries is repre-
sented in the sample, although manufacturing, retail and wholesale
firms dominate. In terms of size, approximately two thirds of the firms
(64%) had less than DKK 1 Billion in annual revenues in the year of
adoption, with the median figure being DKK 674 Million. However,
the mean revenue was approximately DKK 3 Billion, suggesting that
the sample includes a few substantially larger firms. Finally, the vast
majority of informants were directors or managers with commercial
responsibilities (87% of the informants who disclosed their current job
titles), which corresponds well with our objective of targeting a survey
population of senior commercial executives.

We collected archival financial performance data from the ORBIS
accounting database for each of the 53 CA-adopters (as well as for all
other firms in their industry). CA is expected to influence
(a) revenues (e.g., through growth generated by the allocation of
more marketing resources to the most profitable customers and cus-
tomer relationship-based price discrimination), (b) operating profit
(e.g., through optimization of customer service resources along the
supply chain and focusing sales force time on more profitable cus-
tomer accounts), and (c) assets on the balance sheet (e.g., through
differentiated net working capital requirements across customers).
Consequently, we decided to apply Return On Assets (ROA) as we
needed a comprehensive measure of firm performance that captures
revenue, cost, and balance sheet effects of CA implementations. ROA
is applicable for several other reasons. First, only a very small fraction
of Danish firms are listed on a stock exchange. Consequently,
targeting listed companies would entail a severe risk of ending up
with too small a sample — thus using stock returns was not an op-
tion. Second, ROA is the most commonly used measure for studying
5 Wemeasuredfirmsize as total revenues in the yearwhen theCA systemwas adopted.

ounting systems as a source of sustainable competitive advantage, Ad-
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Table 1
Sample composition.

(A) Industry sector No. obs. %

Manufacturing
(NACE Section C) 18 33

Wholesaling and retail trade
(NACE Section G) 14 26

Services
(NACE Sections I, J, M, N, R) 7 13

Transportation and storage
(NACE Section H) 6 11

Financial Institutions and Real Estate
(NACE Sections K, L) 4 9

Utilities
(NACE Sections D, E) 3 6

Construction
(NACE Section F) 1 2

Total 53 100

(B) Firm revenue (DKK mio.) No. obs. %
b250 4 8
250–499 9 17
500–749 14 26
750–999 7 13
1000–2499 9 17
2500–4999 6 11
b5000 4 8
Total 53 100

(C) Informant position No. obs. %
Sales/Marketing Executive 16 30
CEO or General Manager 9 17
Business Development Director/Mgr. 5 9
Sales/Marketing Manager 4 8
CFO or Finance Manager 4 8
Other 1 2
No answer 14 26
Total 53 100
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accounting-based measures of operating performance (Barber &
Lyon, 1996), and has been used as firm performancemeasure in eval-
uations of the impact of similar customer information systems such
as the impact of Customer Relationship Management (CRM) on
firm performance (e.g. Reinartz, Krafft, & Hoyer, 2004; Vorhies, Orr,
& Bush, 2011) as well as the impact of Activity-based costing tech-
niques on firm/plant performance (e.g. Banker et al., 2008; Ittner,
Lanen, & Larcker, 2002; Kennedy & Affleck-Graves, 2001). We calcu-
lated ROA as operating profit (EBIT) relative to total assets (at the
year-end) for all non-financial firms in the sample (49). For the
four firms in the ‘Financial Institutions and Real Estate’ sector we
used Return On Equity (ROE) instead, as ROA is rarely a valid mea-
sure of such firms' financial performance.6

Industry benchmark performance levels for each of the 53 sample
firms were identified based on the firms' 3-digit NACE industry
codes,7 a procedure that yielded 40 different industry benchmarks.
This technique of comparing firm performance with an average in-
dustry benchmark is a common procedure in accounting-based
event study research (Barber & Lyon, 1996). We calculated the
value-weighted mean ROA/ROEs for all the firms within each indus-
try as this put more weight on larger firms based on the assumption
that these firms will be the most dominant competitors, but also be-
cause our sample was drawn from a survey population consisting of
the largest firms in Denmark. Industry-adjusted ROA was computed
over the relevant time frame, i.e. going back to the year before the
adoption of CA systems for resource allocation purposes through to
the latest available accounting year (2012). Those firms that are
allowed not to disclose revenues in the annual report by the Danish
Financial Statement Act were excluded from the industry bench-
marks. We hereby eliminate a number of the smallest firms. This
was necessary in order to establish unbiased industry benchmarks
for the purpose of one of our robustness tests, where ROA was
decomposed into operating profit margin and asset turnover ratios,
both of which rely on revenues.

Table 2 outlines the number of firms within each of the 40
benchmarked industries. As the table shows, the numbers of firms
within the sample firms' industries over the period exceeded five
for all but three (NACEs 244, 492, and 613) of our 53 observations.
In order to mitigate any potential bias due to low sample size in
benchmark industries we used the 2-digit NACE code as the relevant
benchmark for firms in those three industries, an approach used in
similar studies using industry benchmarks (e.g., Barber & Lyon,
1996).
3.2. Performance analysis

To assess the effects of using CA systems on firm performance, we
applied the principles of the event study methodology. Although the
event study method was originally designed to investigate the im-
pact of unambiguously defined events on firms' market capitaliza-
tion and/or stock prices (MacKinlay, 1997), this method has also
proved to be useful in studies into the performance effects of man-
agement accounting techniques such as the BSC (Crabtree &
DeBusk, 2008), ABC (Gordon & Silvester, 1999; Kennedy &
Affleck-Graves, 2001), Capital Budgeting (Haka, Gordon, & Pinches,
1985), TQM (Easton & Jarrell, 1998), EVA (Cordeiro & Kent, 2001),
and JIT (Kinney & Wempe, 2002) (see Table 3).
6 Our main results also hold when we exclude the financial institutions from our
sample.

7 NACE is the common reference to the Statistical Classification of Economic Activities in
the European Community. A complete list of NACE codes can be found on the European
Commission's homepage: http://ec.europa.eu/competition/mergers/cases/index/nace_
all.html (last accessed March 17, 2015).
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Capital market studies are fundamentally different from the cur-
rent study, in the sense that whereas capital market studies usually
investigate daily observations (stock prices), we use accounting per-
formance and so only have annual observations. The significant time
lag between the implementation of management accounting sys-
tems and their effects on performance (Kennedy & Affleck-Graves,
2001) is an argument for applying extremely long windows in
these types of adapted event studies. Moreover, it is often very diffi-
cult, and arguably pointless, to identify the exact day or month when
firms officially adopted their CA systems, which again is an argument
for deploying a modified event study design based on annual obser-
vations. It is also likely that the full effects of CA systems may not be
seen in the year of their adoption, as such implementations may take
a fairly substantial amount of time to materialize — so we do not ex-
pect to see the full effect of CA systems until the first full year after
the year of adoption.

We performed several analyses to test our hypotheses. First, we
compared average firm performance with average industry perfor-
mance over the entire time-period to determine whether the sample
firms' ROA were significantly above the industry benchmark in the
years following their adoption of CA techniques (Table 4). Next, we
compared the firms' industry-adjusted ROA in the three years fol-
lowing their CA adoption with their long term industry-adjusted
ROA to determine whether any significant abnormal performance ef-
fects achieved were sustained over the longer term (Table 5). We
consistently performed paired t-tests to look for differences in our
53 sample firms' performance at different points in time (dependent
observations). We follow Barber and Lyon (1996) in reporting the
results of the Wilcoxon signed rank test comparing medians across
the samples, as the presence of some outliers in the data often results
ounting systems as a source of sustainable competitive advantage, Ad-
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Table 2
Number of firms per benchmark industry over time.

Industry
(NACE 3-digit)

No. of firms
in sample

Industry

Mean no. of firms
in industry

Min. firms
in industry

Max. firms
in industry

101 1 15 12 18
108 1 29 21 37
110 1 21 19 22
139 1 24 12 37
172 3 18 14 23
181 1 92 50 128
204 1 8 6 9
205 1 7 5 10
211 1 9 7 10
222 2 60 34 79
244 1 4 3 6
261 1 17 12 22
282 1 64 52 80
289 1 62 46 83
325 1 34 27 45
351 2 209 148 243
352 1 17 12 22
432 1 397 273 570
451 1 252 170 329
452 1 206 158 275
453 1 33 25 38
463 1 186 143 244
464 5 420 319 576
465 2 151 110 185
467 1 291 202 372
475 1 94 74 125
477 1 326 238 431
492 1 2 2 2
501 2 29 20 45
502 2 99 44 168
522 1 229 185 252
613 1 1 1 2
619 1 25 21 27
620 2 659 333 846
641 2 31 10 59
651 1 18 8 43
683 1 889 730 990
731 1 180 143 212
791 1 56 49 63
920 1 19 14 30
Total 53 132 1 990

Table 3
Prior event studies on the financial effects of adopting strategic management accounting techn

Study Journal Topica Event
study

Effect horizon

Haka et al. (1985) The Accounting Review Capital
Budgeting

Yes 4 years

Easton and Jarrell
(1998)

Journal of Business TQM Yes 5 years

Gordon and Silvester
(1999)

Journal of Accounting and
Public Policy

ABC Yes 1 year

Cordeiro and Kent
(2001)

American Business
Review

EVA Yes Cross-sectional

Kennedy and
Affleck-Graves
(2001)

Journal of Management
Accounting Research

ABC Yes 3 years

Kinney and Wempe
(2002)

The Accounting Review JIT Yes 3 years

Crabtree and DeBusk
(2008)

Advances in Accounting BSC Yes 3 years

Current study CA Yes 5 years

a Topic abbreviations: TQM= ‘Total QualityManagement’; ABC= ‘Activity-based Costing’; E
‘Customer Accounting’.

b Adopters divided into less v. more advanced.
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in accounting performance figures not fulfilling normal distribution
assumptions.
4. Results

4.1. Hypothesis tests

Hypothesis 1 (H1) states that CA adoption will lead to increased
financial performance, taking CA adopters to performance levels
that are significantly higher than industry benchmarks. As Table 4
shows, firm ROA is not significantly different from average industry
ROA in any of the years prior to adoption (Pre–adoption −2 and
−1) or in the year of adoption itself. This is important as it indicates
that our sample on average performed on par with their industry
benchmarks prior to adoption which is a prerequisite for performing
accounting-based event study research (Barber & Lyon, 1996). How-
ever, a significant positive difference between firm and average in-
dustry ROA can be identified in the two following full years (Post–
adoption +1 and +2). This difference is both economically signifi-
cant (a mean 4–5%-point difference in ROA) and statistically signifi-
cant, both in terms of the t-test (p b 0.05) and the Wilcoxon signed
rank test (p b 0.05). Moreover, additional tests show a significant in-
crease in industry-adjusted ROA from Pre–adoption −1 to Post–
adoption +1 (p b 0.05) and to Post–adoption +2 (p b 0.05) suggest-
ing that CA leads to significant improvements in firm performance.
Based on this H1 is supported. Interestingly, mean industry ROA
drops in the four years following adoption (see Table 4). The drop
is weakly significant (vs. the last year prior to CA adoption) for the
first two years following adoption (p b 0.10). Moreover, recall that
themajority of the adopters in our sample (72%) adopted CA systems
in the years 2004–2008 (see Fig. 1). Hence, the drop in mean indus-
try ROA is likely associated with the global financial crisis in 2008.
This demonstrates how firms are able to improve relative perfor-
mance even in times of crisis where the rest of their peers in the in-
dustry face declining ROA.

Hypothesis 2 (H2) proposes that abnormal positive industry-
adjusted performance resulting from implementing CA is not sus-
tainable in the longer term. Table 4 also reports mean ROA for CA
adopters vs. industry average ROA in the longer term, i.e., four and
iques.

Long term
sustainability

Design Sample
size
(N)

Dichotomous
independent
variable

Dependent variable

Matched
pair

Industry
benchmark

No Yes No 30 Yes Market returns

No Yes No 108 (Yes)b Market
returns/Accounting
measures

No Yes No 10 Yes Market returns

No (Yes) Yes 63 Yes Analyst forecasts

No Yes No 33–37 Yes Market
returns/Accounting
measures

No Yes No 201 Yes Accounting
measures

No Yes No 38–42 Yes Market
returns/Accounting
measures

Yes Yes Yes 53 Yes Accounting measures

VA= ‘Economic Value Added’; JIT= ‘Just-in-time’; BSC= ‘Balanced Scorecard’ and CA=
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Table 4
Pre- and post-adoption performance for CA users vs. industry benchmarks.

Year N ROA/E
CA adopters

ROA/E
Industry

Mean
diff.

Stud.
t-value

ROA/E
CA adopters

ROA/E
Industry

Median Diff. Wilcoxon signed
rank

Prop. of
CA adopters N industry

Mean SD Mean SD Median Median S-value p-Value

Pre-adoption −2 52 9.13 23.15 8.81 14.59 0.32 0.19 6.75 5.88 0.87 −20.0 0.8575 0.5192
Pre-adoption −1 53 9.01 21.56 8.86 13.64 0.15 0.10 6.61 6.87 −0.26 −31.5 0.7833 0.5094
Adoption 53 9.86 24.66 8.30 15.47 1.56 0.72 5.43 6.41 −0.98 −21.5 0.8511 0.5283
Post-adoption +1 53 10.43 21.03 6.45 16.64 3.98 2.47⁎⁎ 7.40 6.38 1.02 233.5 0.0375⁎⁎ 0.5849
Post-adoption +2 53 11.05 20.10 6.02 17.59 5.03 2.72⁎⁎⁎ 6.83 5.66 1.17 247.5 0.0270⁎⁎ 0.6226
Post-adoption +3 53 9.71 23.32 6.70 17.45 3.01 1.43 6.54 6.83 −0.29 131.5 0.2481 0.5472
Post-adoption +4 48 8.75 20.08 7.23 18.28 1.52 0.76 6.53 6.30 0.23 −33.0 0.7389 0.4375
Post-adoption +5 37 8.16 22.99 9.95 21.68 −1.79 −0.94 5.93 7.54 −1.61 −62.5 0.3528 0.3611
Year 2012 53 7.89 20.13 8.86 18.11 −0.97 0.59 6.08 6.40 −0.32 −82.5 0.4704 0.4528

⁎⁎ Statistically significant at 0.05; two-tailed tests.
⁎⁎⁎ Statistically significant at 0.01; two-tailed tests.
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five years after adoption as well as for the year 2012.8 As it shows,
there is no longer a significant difference between CA users and in-
dustry benchmarks in those years or in 2012, suggesting that the
competitive advantage initially offered by the adoption of CA no lon-
ger exists.

Table 5 outlines industry-adjusted ROA for CA users in each of the
three years following the year of adoption (Post–adoption +1, +2,
and +3) vs. longer term post adoption benchmarks (Post-adoption
+4 and+5 as well as 2012). The table shows that there is a significant
negative difference between industry-adjusted ROA in the three years
following CA adoption and the longer term benchmarks, the differences
being particularlymarked between Post–adoption+1 and+2 and Post-
adoption+5 and 2012. This confirmsour thesis that thefinancial perfor-
mance of firms adopting CA systems for resource allocation purposes
will decline again in the longer term towards industry norms — thus
supporting our second hypothesis (H2).

4.2. Robustness tests and additional analyses

In order to corroborate our findings we performed four additional
analyses. First, a potential issue in event study research is the ability to
isolate the effect of the focal event fromother factors that can be expect-
ed to influence firm performance. To test the robustness of our univari-
ate comparison of performance before and after the adoption of CA
systems we therefore performed an OLS regression analysis. Industry-
adjusted ROA was regressed on CA adoption and five factors that have
all consistently been shown to be associated with firm performance in
empirical studies (Capon, Farley, & Hoenig, 1990): (1) Industry concen-
tration (positive association expected); (2) Firmmarket share (positive
association expected); (3) Firm growth (positive association expected)
(4) Firm size (no expected direction); and (5) Firm leverage (negative
association expected). Industry concentration (INDCONC) is measured
by theHerfindahl–Hirschman Index (HHI)— a concentration ratio sum-
ming the squared market shares across industry firms. Market share
(MSHARE) is the firm's revenues as a proportion to industry sales. Rev-
enue growth (GROWTH) is last year's growth in firm revenues. Firm
size (SIZE) is the natural logarithm to the current year's revenues; and
Firm leverage is measured as the book equity ratio (EQRATIO) i.e. equity
divided by total assets. The dependent variable in the regression model
8 Please note that we lose firms from the sample that adopted CA in 2008 (12 obs.) and
2009 (5 obs.) when we look at post-adoption performance 4–5 years after the year of
adoption as no data is yet available on the full time horizon. This explains why N drops
to 48 observations in Post-adoption+4 and 37 observations in Post-adoption+5. Perfor-
mance in the year 2012 consists of amix of different ‘CAmaturity’ lengths, although all ob-
servations in this sample will be at least three years post-adoption. The average length of
‘CAmaturity’ in 2012 is 6.7 years, so – on average – the 2012 indicatorwill be over a longer
time horizon than Post-adoption+5.
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is industry-adjusted ROA per year (INDADJROA). Using industry-
adjusted ROA allows comparisons across different points in time. In
order to capture the effect post-adoption we ran the same model at
five different points in time — one for each of the five years following
CA adoption (CA). The model compares industry-adjusted ROA after
adoption (CA = ‘1’) with industry-adjusted ROA two full years before
adoption (CA = ‘0’) across the entire sample while controlling for the
other factors as specified earlier.9 This way we can compare perfor-
mance two years before CA adoption with performance the first five
years after adoption, one year at the time, while controlling for other
factors that are expected to influence firm performance. Given our hy-
potheses and univariate analyses we would expect to see a significant
effect of CA in the first two years after adoption and no significant effect
in the next three years. Finally, it can be argued that firms' ability to im-
plement the new differentiated pricing and resource allocation strate-
gies across customers facilitated by the CA system is associated with
the firm's market power. Hence, firmswith higher market share are ex-
pected to reap larger financial benefits of CA adoption than firms with
smaller market share. To test for this relationship we also added the in-
teraction between CA and MSHARE (CA ∗ MSHARE) in our model.

The regression model can then be specified as follows:

INDADJROAt ¼ α þ β1CAt þ β2INDCONCþ β3MSHAREt þ β4GROWTHt
þ β5SIZEt þ β6EQRATIOt þ β7CAt �MSHAREt þ ε:

ð1Þ

The results of model (1) are presented in Table 6. We observe that
the model explains between 14–19% of the variation in the data and is
significant based on F-tests (p b 0.001). We also observe a statistically
significantly positive association between CA and INDADJROA in the
first (p b 0.05) and the second year (p b 0.10) following adoption but
not between CA and INDADJROA in years 3–5. Moreover, the economic
significance appears to be declining over time with abnormal
industry-adjusted ROA in the region of 4%-points higher the two first
years after adoption than before adoption. These results generally cor-
roborate our main findings and the difference between pre-adoption
and post-adoption financial performance appears to be comparable to
the effects observed in our univariate analyses. All this supports that
the performance improvement observed in our main analyses is an ef-
fect of CA adoption rather than other industry and firm specific effects.
The interaction term (CA ∗ MSHARE) is only significant in the last year
of the analysis. Moreover, there appears to be a (weakly) negative
9 Industry concentrationwas only available from2009.We therefore decided to use the
same industry concentration across time. This is reasonable as the concentration ratio in
industries is generally stable over longer time periods. The remaining control variables
all vary over time.
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Table 5
Post-adoption industry-adjusted performance for CA users in the short and the longer term.

Description N

Industry-adjusted
ROA/E

Mean difference Stud. t-value

Industry-adjusted
ROA/E

Median difference

Wilcoxon
signed rank

Mean SD Median S-value p-Value

Post-adoption +1 53 3.98 11.76 1.12
Long term benchmarks

Post-adoption +4 48 1.52 13.81 −2.46 −1.26 −0.54 −1.66 −234.0 0.0148⁎⁎

Post-adoption +5 37 −1.79 11.52 −5.77 −2.13⁎⁎ −1.60 −2.72 −130.5 0.0475⁎⁎

Year 2012 53 −0.97 11.87 −4.95 −2.80⁎⁎⁎ −0.65 −1.77 −280.5 0.0116⁎⁎

Post adoption +2 53 5.03 13.47 0.76
Long term benchmarks

Post-adoption +4 48 1.52 13.81 −3.51 −1.54 −0.54 −1.30 −266.0 0.0051⁎⁎⁎

Post-adoption +5 37 −1.79 11.52 −6.82 −2.58⁎⁎ −1.60 −2.36 −163.5 0.0178⁎⁎

Year 2012 53 −0.97 11.87 −6.00 −2.93⁎⁎⁎ −0.65 −1.41 −262.5 0.0186⁎⁎

Post adoption +3 53 3.01 15.30 1.72
Long term benchmarks

Post-adoption +4
Post-adoption +5
Year 2012

48 1.52 13.81 −1.49 −1.39 −0.54 −2.26 −195.0 0.0443⁎⁎

37 −1.79 11.52 −4.80 −2.50⁎⁎ −1.60 −3.32 −136.5 0.0376⁎⁎

53 −0.97 11.87 −3.98 −1.97⁎ −0.65 −2.37 −143.0 0.1442

⁎ Statistically significant at 0.10; two-tailed tests.
⁎⁎ Statistically significant at 0.05; two-tailed tests.
⁎⁎⁎ Statistically significant at 0.01; two-tailed tests.
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rather than a positive effect. Hence, the long term deterioration of the
positive performance effects of implementing CA systems appear to be
more severe for dominating firms than for more marginal players in
an industry. Future research could investigate this relationship further.
Finally, the control variables INDCONC,MSHARE andGROWTH are all sta-
tistically significant and in the expected direction whereas EQRATIO is
not. Firm size is significantly negatively associated with firm perfor-
mance in the first two years and not significantly associated with firm
performance in the remaining three years. This corresponds well with
the inconclusive findings by Capon et al. (1990) in their meta study of
determinants of firm financial performance. Summing up the additional
OLS regression analysis complements our main analyses by providing
evidence that the improvement in performance immediately after CA
adoption and the long-term deterioration of abnormal returns do not
appear to be caused by confounding factors such as market power or
stronger growth.

Secondly, another caveat in event study research is that other major
events at the same time as the focal event may also cause changes in
performance. This is a particular challenge when – as in our study – ex-
tremely long windows are examined. To investigate this potential con-
cern, we performed an InfoMedia10 search on all our 53 sample firms
to identify whether any of the following major strategic events had
taken place during the year of adoption, or the years before or after:
(1) changes in top management; (2) mergers, acquisitions or divesti-
tures; and (3) major restructurings or reorganizations. The selection of
these particular events was inspired by Kennedy and Affleck-Graves
(2001) based on a trade-off of the expected impact of any confounding
effects and the availability of the information. Given that themajority of
the firms in the sample are unlisted, privately held companies the level
of information about other strategic events such as entry into a new
market, the launch of new products or other organic growth initiatives
was limited. In order to establish a consistent and comparable approach
we therefore decided to stick with the three major events listed above
where the data availability is generally considered satisfactory for the
purpose of our analysis. The search identified 31 firms where one or
more such events had takenplace in the relevant time frame: 21 had ex-
perienced changes in top management, 17 had experienced some kind
ofM&Aactivity, and 10 had undergonemajor restructurings. The events
were fairly evenly distributed across the three focal years.

Next, we compared these Event firmswith the other 22 sample firms
that did not experience any of these three events during the relevant
10 InfoMedia is a Danish newsmedia service that provides access tomore than 60million
articles from a wide range of Danish newspapers, journals, etc.
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time frame (labeled No Event). Our findings are outlined in Table 7.
As is evident, we find no significant differences in performance (indus-
try-adjusted ROA) between these two sub-samples in any of the years in
the analysis ranging from the year before adoption (Pre-adoption−1) to
the year 2012. We also repeated the event study on the sample of firms
that experienced no other major strategic events around the time of CA
adoption. This analysis generally supported our main conclusions with
statistically significant negative long term effects (p b 0.05 from year 2
to year 5 post-adoption; two-tailed tests) and positive but insignificant
short term performance effects (p = 0.22 in year 1 post-adoption; p =
0.14 in year 2 post-adoption; two-tailed tests). Given that the sample
only includes 22 observations the less significant results observed for
the short term effects are likely explained by the low statistical power
in these tests. In summary, we acknowledge the possibility that other
major strategic events could have influenced the performance of our
sample firms, but find no evidence of a systematic bias in our data.

Third, the use of industry performance benchmarks in our analyses
entails two potential issues. First, the industry benchmark sample
most likely contains both CA adopters and non-adopters, which distorts
our base for comparison. Second, our industry benchmark approach im-
plicitly assumes that the CA adopters in our sample would perform on
par with the rest of the industry if they had not implemented CA. This
is arguably a strict assumption. We therefore performed a matched
sample analysis to establish a cleaner comparison. Ideally, we wanted
to compare our 53 CA adopters with a matched sample of 53 firms
that resemble the adopters on all characteristics except the use/non-
use of CA systems for resource allocation purposes. Unfortunately, our
only opportunity to identify firms that were definitely non-adopters
was from those that indicated in the questionnaire that they do not
use CA systems. Therefore, wemerely applied industry as our matching
criteria in order to retain as large a sample as possible. We used 4-digit,
3-digit, and 2-digit NACE codes respectively in order to identify the best
possible matches, which left us with a net sample of between 19 and 33
matches over the time period studied.11 The results of the paired t-tests
and Wilcoxon signed rank tests over the years are outlined in Table 8.
The results revealed a significant positive coefficient for the second
year after adoption. The increase in the difference between adopters
and non-adopters during the period from Pre-adoption −1 to Post-
adoption +2 was also significant (Difference = +9.62, t = 2.81,
p b 0.01), and the development in differences between adopters and
11 Given that data was collected in the fall and winter 2010/11, we had to exclude data
for the year 2012 as we cannot rule out that the declared non-adopters in our sample
adopted CA after our data collection.
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Table 6
OLS regressions for each of years 1–5 following CA adoption.

Dependent variable: Industry-adjusted ROA Post-adoption +1 Post-adoption +2 Post-adoption +3 Post-adoption +4 Post-adoption +5

Intercept
12.09

(0.88)
15.43

(1.10)
5.01

(0.35)
0.47

(0.04)
6.37

(0.51)

CA
3.00⁎

(1.63)
2.69⁎

(1.39)
1.32

(0.62)
0.40

(0.22)
−1.70

(−0.76)

INDCONC
0.39⁎⁎⁎

(4.54)
0.33⁎⁎⁎

(4.57)
0.37⁎⁎⁎

(4.66)
0.36⁎⁎⁎

(5.12)
0.30⁎⁎⁎

(4.17)

MSHAREt
0.09

(1.23)
0.12⁎

(1.57)
0.11⁎

(1.39)
0.08

(1.15)
0.08

(1.15)

GROWTHt
0.06⁎⁎

(1.72)
0.04⁎

(1.49)
0.09⁎

(1.51)
0.10⁎⁎

(2.06)
0.12⁎⁎⁎

(2.57)

SIZEt
−1.31

(−1.45)
−1.57⁎

(−1.66)
−1.03

(−1.02)
−0.54

(−0.59)
−0.74

(−0.84)

EQRATIOt
−0.01

(−0.20)
0.01

(0.22)
0.07

(1.13)
0.03

(0.49)
−0.05

(−0.66)

N 132 132 132 129 118
R-squared 0.23 0.18 0.21 0.23 0.18
Adjusted R-squared 0.19 0.14 0.17 0.19 0.13
F-statistic 6.28 4.64 5.62 6.15 4.00
Prob. (F-statistic) b0.01 b0.01 b0.01 b0.01 b0.01

One-tailed tests (except for SIZE); t-values in brackets.
Note: Heteroscedasticity consistent standard errors applied (White, 1980).
⁎ Statistically significant at 0.10.
⁎⁎ Statistically significant at 0.05.
⁎⁎⁎ Statistically significant at 0.01.
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non-adopters over time generally followed the same pattern as in our
analysis vs. industry benchmarks. So, despite the drawbacks of
matching based on industry code only, and the lack of statistical
power due to the limited amount of suitable matches in our sampling
frame, the results of this robustness test of matching CA adopters and
non-adopters corroborate our main findings regarding our two
hypotheses.

Fourth, it is interesting to explore how the adoption of CA systems
for resource allocation purposes influences the value drivers underlying
ROA. We therefore identified three key drivers of ROA: operating profit
margin, asset turnover ratio andmarket share.12 Thefirst twowere both
industry-adjusted for the same reasons as ROA, while we computed
market share as thefirm's revenues as a proportion of total industry rev-
enues. This way this metric is implicitly adjusted according to industry
developments. Fig. 2 reports mean industry-adjusted EBIT-margins
(Panel 2a), mean industry-adjusted asset turnover ratios (2b), and
mean market shares (2c) from one year prior to five years after adop-
tion. All three charts follow a similar pattern to industry-adjusted
ROA, albeit with different amplitude and timings. Operating profit mar-
gin showed the largest improvement as early as one year after adoption
(statistically significant; p b 0.05), but the effect apparently diminished
from year 3 onwards. Asset turnover ratio also increased but at a slower
pace, reaching its maximum in year 3 before reverting to the same level
as before adoption (the increase was marginally insignificant; p =
0.17). There was a marginal increase in market share in year 4, before
it then reverted back to pre-adoption levels (not significant; p =
0.81). All this suggests that CA adoption has its greatest impact on oper-
ating profit margins, and some effect on asset utilization This is in line
with prior research on related strategic management accounting tech-
niques (Kinney & Wempe, 2002). Interestingly, our data indicate that
the effects on operatingprofitmargin aremore temporary, disappearing
again from year 3 onwards. This may be explained by the fact that
changes in pricing and product mix will rapidly become visible in the
marketplace, and can therefore be more easily imitated by competitors
than can the effects of more internal optimization programs. Moreover,
12 Kennedy and Affleck-Graves (2001) also found that ABC adoption impacted financial
leverage in the sense that adopters took on more debt than non-adopters. In order to ex-
amine whether a similar effect can be found when considering CA adoption we tested for
this relationship but found no indication that CA adoption influences financial leverage.
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the fact that market share remains relatively unaffected could be ex-
plained by the leveling out of different factors working in different di-
rections. The effects of changes in pricing and product mix can be
expected to influence value market share positively, whereas the trim-
ming of the customer base in terms of down-scaling and/or termination
of unprofitable customer relationships can be expected to have an op-
posite, balancing, effect.

5. Discussion and conclusions

This paper investigates whether any competitive advantage offered
by adopting Customer Accounting systems for resource allocation pur-
poses will stand the test of time. The results of our event study, robust-
ness tests and additional analyses suggest thatmanagement accounting
innovations are a source of temporary rather than sustainable competi-
tive advantage. Hence, although we find evidence in favor of a perfor-
mance effect of implementing CA systems for resource allocation
purposes, echoing prior event studies of management accounting tech-
niques such as Activity-based costing and The Balanced Scorecard
(Crabtree &DeBusk, 2008; Kennedy & Affleck-Graves, 2001), our results
and robustness tests also imply that adoptingfirms are unable to sustain
this initial above-industry performance over the longer term. CA sys-
tems appear to be particularly performance enhancing in the first two
years following CA adoption (above-industry ROA of 4–5%-points),
after which the abnormal positive performance differential vis-à-vis in-
dustry benchmarks diminishes and CA adopters' financial performance
reverts to general industry levels. Moreover, our results indicate that CA
adopters' performance improves even in times when mean
performance of industry peers declines.

We argue that the implementation of management accounting
systems such as CA systems for resource allocation purposes leads to
competitive advantage as these systems constitute a lower-order mate-
rialization of higher-order dynamic capabilities. Adopting CA systems
constitutes one of a number of preconditions for successful customer
assetmanagement, and they serve as important facilitators of the recon-
figuration and ongoing allocation of firm resources across customer re-
lationships. Our results thus support and extend the findings of prior
studies on the much investigated management accounting innovation
Activity-based costing. Although evidence of the performance effects
of ABC is mixed (Banker et al., 2008) a general consensus seems to be
ounting systems as a source of sustainable competitive advantage, Ad-
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Fig. 2. a. Mean industry-adjusted EBIT-margin for CA adopters from one year prior to
adoption to five years after adoption (N = 49 in Y–1 to Y3; N = 44 in Y4; N = 35 in
Y5). b. Mean industry-adjusted asset turnover ratio for CA adopters from one year prior
to adoption to five years after adoption (N = 49 in Y–1 to Y3; N = 44 in Y4; N = 35 in
Y5). c. Mean market share for CA adopters from one year prior to adoption to five years
after adoption (N = 47 in Y–1 to Y3; N = 43 in Y4; N = 33 in Y5).
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emerging that it has an interactive rather than a direct performance ef-
fect, either via enabling operational improvements (Banker et al., 2008;
Ittner et al., 2002; Maiga & Jacobs, 2008), or strategic initiatives such as
Total Quality Management (TQM), Just-in-time (JIT), or business pro-
cess engineering (Cagwin & Barker, 2006; Cagwin & Bouwman, 2002).
Please cite this article as: Holm,M., et al., An investigation of Customer Acc
vances in Accounting, incorporating Advances in International Accounting (2
Sowe suggest that future research onmanagement accounting systems'
performance effects could benefit from focusingmore on how such sys-
tems work in conjunction with other (higher order) management
capabilities.

Concurrently, we argue that the main reason why using CA systems
for resource allocation purposes leads to competitive advantage in the
first place is the same reasonwhy that competitive advantage is not sus-
tainable. The materialization of customer asset management capabili-
ties entails the codification of latent knowledge about optimal
resource allocation across customer relationships, that allows that
knowledge to be transferred beyond organizational boundaries, so facil-
itating not only internal replication within the organization, but also
inter-organizational imitation. Our results therefore contribute to
research on the diffusion of managerial innovations by suggesting that
fashion motivations – where management fashions are created by
such trend-setters as consultants and business schools and subsequent-
ly spread across imitating firms (Abrahamson, 1991; Malmi, 1999) –
may play an important part in the diffusion of new management
accounting innovations, and the concurrent deterioration of abnormal
financial returns. At the same time, our evidence about short-term per-
formance effects provides a possible explanation as towhyfirms seek to
adopt such innovations in the first place, which corresponds with the
rational adoption motive proposed as the key motivator of first-
movers (Malmi, 1999).

From a methodological perspective, our finding that the perfor-
mance effect of implementing CA systems is time-dependent has impli-
cations in the sense that cross-sectional studies will only be meaningful
if adopters of the accounting phenomenon being studied are in similar
lifecycle stages. If a mix of early and later adopters are studied in the
same sample it is less likely that significant performance effects will
be detected,whichmayhelp explain themixed results found in prior re-
search e.g., on ABC.

As with any empirical investigation this study has some limitations.
First, the size of our sample is small. Fortunately, the t-test procedure
applied in our main analyses can be performed even with very small
sample sizes. Moreover, small sample sizes is the general premise in
survey-based event studies of management accounting system adop-
tions and performance as it is rarely possible to identify adopters with-
out access to internal data (see e.g., Cagwin & Bouwman, 2002; Crabtree
& DeBusk, 2008; Kennedy & Affleck-Graves, 2001; McGowan, 1998).

Second, the use of self-reported CA adoption is potentially problem-
atic, because CA systems can be used inmany differentways at different
‘intensity levels’. Consequently, the notion of ‘the use of customer prof-
itabilitymeasurementmodels for resource allocation purposes’may en-
tail several interpretations. Wemitigated this disadvantage by carefully
defining the different customer profitability measurement models
based on a thorough literature review, and by pre-testing our question-
naire to sharpen our CA definitions. However, we cannot rule out the
possibility that CA use is not homogeneous in our sample. More empir-
ical research is therefore warranted to verify our preliminary findings.
Larger sample studies could split the sample into subsamples of firms
with varying CA adoption degrees. Future case-based research would
also be beneficial in order to establish a better understanding of how
CA systems are adopted, implemented and diffusewithin organizations.
In the same vein, it could also be interesting to look into how manage-
ment accounting innovations travel across firms within a sector or an
industry – e.g., via the transfer of people and the involvement of consul-
tants or software vendors– so as to establish a more profound under-
standing of the imitation process and its links with competitive
advantage.

Third, a multitude of factors influence firm performance. One exam-
ple would be the simultaneous implementation of other management
accounting techniques that have been shown to be associated with
firm performance such as Activity-based costing (e.g., Kennedy &
Affleck-Graves, 2001) or The Balanced Scorecard (e.g., Crabtree &
DeBusk, 2008). Since the Activity-based Costing technique is often an
ounting systems as a source of sustainable competitive advantage, Ad-
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Table 7
Robustness: Comparison of industry-adjusted ROA for firms with/without major events around the time of adoption.

No Event firms Event firms Mean difference Industry-adj. ROA Median difference

Industry-adj. ROA Industry-adj. ROA t-Testa Medians z-Testb

Year N Mean SD N Mean SD p No event event p

Pre-adoption −1 22 2.24 12.98 31 −1.33 10.02 0.2874 −0.70 0.58 0.5966
Adoption 22 2.72 13.1 31 0.72 17.47 0.6360 −0.56 1.02 0.6863
Post-adoption +1 22 4.44 12.07 31 3.66 11.72 0.8161 1.02 1.12 0.8928
Post-adoption +2 22 5.43 13.42 31 4.74 13.72 0.8556 1.23 0.73 0.9066
Post-adoption +3 22 4.08 16.10 31 2.24 14.93 0.6746 1.49 1.79 0.9353
Post-adoption +4 19 2.21 12.95 29 1.07 14.56 0.7774 −0.08 −1.03 0.4643
Post-adoption +5 18 −1.09 9.29 19 −1.88 13.53 0.8413 −2.59 −1.49 0.7962
Year 2012 22 −0.10 11.74 31 −1.59 12.12 0.6550 −0.34 −1.08 0.7658

a Using t-test for equality of two means (two-sided; unpaired).
b Using Wilcoxon test for equality of two medians (two-sided; unpaired).
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integrated part of customer profitability models (e.g. Everaert et al.,
2008; Guerreiro et al., 2008; Kaplan & Cooper, 1998; Noone & Griffin,
1999; Smith & Dikolli, 1995) the performance effects of CA and ABC
are most likely interlinked. Disentangling these effects is a daunting
task at best. However, we do attempt to control for some confounding
factors such as industry effects by using industry-adjusted performance
in our analyses. Our results also turned out to be robust not only to con-
trolling for the implementation of other strategic events around the
time of CA adoption but also when controlling for other factors that
could be expected to influence firm financial performance in our OLS
regression analysis. Therefore, even though we acknowledge that per-
formance improvements could be a consequence of other improvement
programs or other factors influencing performance, and that isolating
the effect of CA systems completely is utopic, our additional analyses
did not reveal any evidence that contradicts our hypotheses.

Fourth, even though we hypothesize and find support for a cross-
sectional temporary performance effectwe cannot rule out that the am-
plitude of this effect varies across business contexts. Future research
could pursue contingency-based explanations investigating the moder-
ating effect on the CA–performance relationship of the firm's strategy,
structure, environmental uncertainty, customer environment, competi-
tive situation, etc.

Finally, causality cannot be precisely determined through observa-
tional studies. However, the event study methodology combined with
a research design relying on longitudinal data provides better opportu-
nities for inferring causal relationships than cross-sectional regression
analyses. Generally, our study supports the notion that more longitudi-
nal research on the impact of management accounting on competitive
advantage and firms' long term performance would be worthwhile.
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Appendix A. Questionnaire

This study was performed as part of a more comprehensive survey
of customer profitability measurement models in Scandinavia. The
questionnaire extract presented below only includes the section that
is relevant to the current study.

Please also note that the online questionnaire applied a conditional
logicwhere informantswere guided through thequestionnaire depend-
ing on their responses to prior questions. Hence, questions Q1–Q3
collectively serve the purpose of identifying CP adopters whereas
questions Q5–Q7 collectively serve the purpose of identifying CLV
adopters. For CP/CLV adopters only, questions Q4/Q8 serve the purpose
of determining the year when the firm implemented CP and/or CLV
respectively.

A.1. Section 1 — use of Customer Accounting systems

Q1. Are you aware of past/current customer profitability (CP) mea-
surement as a tool for supporting resource allocation decisions
across customers?
In responding please consider the following:
Past/current customer profitability (CP) measures the revenues
earned from and/or the costs realized in a customer relationship
during some specific time period (past or current). Hence, any
measurement of past/current customer-related revenues or
s.

OA/E
A firms

ROA/E
matched sample

Median
diff.

Wilcoxon signed
rank

Prop. of
CA firms N matched

edian Median S-value p-Value

.46 7.83 −0.37 −72.5 0.20 0.4242

.40 5.36 1.04 −30.5 0.59 0.4545

.78 5.89 1.89 27.5 0.63 0.5454

.55 6.04 2.51 102.5 0.07⁎ 0.6667

.77 5.33 2.44 33.5 0.50 0.4667

.82 4.76 2.06 9.0 0.79 0.5652

.57 7.91 −2.34 −26.0 0.31 0.3684
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profits is considered in this survey as a customer profitability
(CP) measurement.
[If “yes” in Q1 — informant is redirected to Q2; If “no” in Q1 —
informant is redirected to Q5]
Q2. Is your firm currently using customer profitability (CP)measure-
ment, have you ever tried using it, or have you, at some point
over the past three years, considered starting to use it to support
resource allocation decisions across customers?
[If “yes” in Q2 — informant is redirected to Q3; If “no” in Q2 —
informant is redirected to Q5]

Q3. Please specify the current status on customer profitability (CP)
usage at your firm:

a. We're currently considering whether to start using CP at our firm
but have not yet reached a decision.

b. We're currently running a CP trial which will help decide whether
to implement CP at our firm.

c. We currently use CP at our firm or have decided to start using it in
the near future.

d. We have considered to start using CP at our firm but eventually
decided not to implement it.

e. We have tried using CP in the past but decided to abandon it.

[If ‘c’ in Q3 — informant is redirected to Q4; in all other cases:
informant is redirected to Q5]

Q4. Please specify what year you started using customer profitability
(CP) at your firm.
Q5. Are you aware of forward-looking customer lifetime value (CLV)
estimation as a tool for supporting resource allocation decisions
across customers?
In responding please consider the following:
Forward-looking customer lifetime value (CLV) is the present
value of expected future revenues, profits or cash flows generat-
ed from a customer relationship (in one or more future periods).
Hence, estimating customer lifetime value (CLV) involves
predicting future customer behaviors and converting these
predictions into forecasts of customer revenues, profits or cash
flows in future periods.
[If “yes” in Q5 — informant is redirected to Q6; If “no” in Q5 —
informant is redirected to Q9]
Q6. Is your firm currently using customer lifetime value (CLV), have
you ever tried using it, or have you at some point over the past
three years considered starting using it to support resource
allocation decisions?
[If “yes” in Q6 — informant is redirected to Q7.; If “no” in Q6 —
informant is redirected to Q9]
Q7. Please specify the current status on customer lifetime value
(CLV) usage at your firm:

a. We're currently considering whether to start using CLV at our firm
but have not yet reached a decision.

b. We're currently running a CLV trial whichwill help decidewhether
to implement CLV at our firm.

c. We currently use CLV or have decided to start using it in the near
future.

d. We have considered using CLV at our firm but eventually decided
not to implement it.

e. We have tried using CLV in the past but decided to abandon it.
[If ‘c’ in Q7 — informant is redirected to Q8; in all other cases —

informant is redirected to Q9]

Q8. Please specify what year you started using customer lifetime
value (CLV) at your firm.

A.2. Section 2 — Personal information

Q9. Please indicate your primary job function at the firm where you
are employed:
Please cite this article as: Holm,M., et al., An investigation of Customer Acc
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a. Chief Executive Officer (CEO)/Business Unit Director/General
Manager

b. Country Manager
c. Marketing Executive/Chief Marketing Officer (CMO)
d. Marketing/Sales Vice President (VP)
e. Marketing/Sales Director
f. Business Development Director
g. Marketing/Sales Manager
h. Business Development Manager
i. Do not wish to answer
j. Other
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