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ABSTRACT

Scarce natural resources and the associated price increases are two of the many sustainabil-
ity challenges that corporations face in the 21st century. Although resource efficiency is
regarded as one of the means to tackle this issue, corporations are unsure of how to
operationalize the term into appropriate indicators and how to measure progress towards
being more resource efficient. We therefore interviewed 28 experts with two main outcomes.
First, although questions focused on quite technical steps of the evaluation process and
specific indicators, experts often steered the conversation from operational details to organi-
zational aspects such as setting a resource culture and communication. Second, although
interview results implicate several pathways to assess corporate resource efficiency, the ana-
lysis indicates a fit to a common performance measurement framework. Thus, corporations
can build on prior work of general performance measurement research when they aim to
consider resource efficiency performance as part of their progress towards sustainability.
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Introduction

Motivation

Corporations, representing important entities of society, are exposed to the significant consequences of global
megatrends such as intensified global competition for resources, increasingly severe consequences of climate
change, and diverging global population trends (Whiteman et al., 2013). In the long run, corporate survival depends

*Correspodence to: Edeltraud Giinther, Chair of Environmental Management and Accounting, Faculty of Business and Economics, Technische
Universitit Dresden, Germany.
E-mail: ema@mailbox.tu-dresden.de

Copyright © 2017 John Wiley & Sons, Ltd and ERP Environment



Resource Efficiency and an Integral Framework for Performance Measurement 151

on appropriate strategies (Ortiz-de-Mandojana and Bansal, 2016). Implementation of these sustainability strategies
not only involves setting related sustainability goals, but also entails measurements and evaluations regarding the
progress towards achievement of those goals (Virtanen et al., 2013).

This puts the role of accounting into a crucial perspective and, thus, scholars have been intensively discussing to
what extent innovative accounting tools are able to support corporations in moving towards sustainability
(e.g. Bebbington and Thomson, 2013; Ngwakwe, 2012; Virtanen et al., 2013; Whittington, 1977). Burritt and
Schaltegger (2014, p. 328) consider it ‘a pragmatic solution towards achieving sustainability goals’.

However, even this pragmatic solution faces several challenges, which have to be addressed. Prior accounting
studies list, for instance, lack of appropriate tools and knowledgeable experts (Burritt and Tingey-Holyoak, 2012).
Often, corporate accountants only address sustainability performance issues partially (Schaltegger and Burritt,
2014). Even academia claims that the interdisciplinary research field of sustainable development and (management)
accounting still lacks a mutual basis (Bebbington and Thomson, 2013). Measurement of sustainability performance
still presents a demanding task to accounting (Virtanen et al., 2013).

In order to move forward, Burritt and Schaltegger (2014) suggest incremental improvement from conventional to
sustainability accounting. For instance, a corporation could begin with measuring and assessing its eco-efficiency
and then, step by step, extend the scope to further issues of sustainability. Concerns are expressed that management
attention will stick to this particular issue and that corporations will not further broaden their sustainability scopes.
An integrated approach that constructs a holistic view of sustainability is regarded as a prerequisite for a holistic per-
formance measurement system (Burritt and Schaltegger, 2014; Virtanen et al., 2013). However, an integrated
approach requires a clear understanding of all the parts that form the holistic construct of sustainability (Virtanen
et al., 2013). It is at this point that there are several gaps in research and practice, which have to be tackled before
accounting can implement such a performance measurement system.

The systematic review of academic literature in the following subsection will demonstrate that resource effi-
ciency represents one of the several critical issues that are still not well defined. The motivation to focus on re-
source efficiency, furthermore, stems from the fact that by 2025 the global world population will reach the
trademark of more than 8 billion people. The therewith-associated economic development will lead to a dramatic
increase in the use of non-renewable resources. However, this trend is contrary to the decreasing stocks of natural
resources. In this context, resource efficiency is regarded as a means to face this problem (European Commission
(EC), 2011).

In order to fill the gap that leaves resource efficiency as a not clearly defined construct, the analysis focuses on
this particular issue as one of the means of moving towards corporate sustainability (Figge et al., 2014). It is also
inspired by construct validity studies, where the role of definition and measurement are regarded as important
means for further research (Schwab, 1978). Hence, the study takes a focused perspective on resource efficiency
in companies and its possible performance measurement. It contributes to recent research by empirically exploring
how resource efficiency can be defined in a corporate context. Moreover, it tackles resources and indicators that
should be considered when assessing and evaluating resource efficiency. However, Berger and Finkbeiner
(2011, p. 74) claim that ‘there is neither consensus on how “resource use” is clearly defined nor how it should be
measured’. As both issues, definition and measurement of resource efficiency, represent a demanding challenge
(see, e.g., Science Communication Unit, University of the West of England, 2012), the study attempts to close the
delineated gap.

The contribution stems, on the one hand, from a systematic literature review that is new to research in this field.
On the other hand, we conduct interviews with German, Austrian, and Australian experts and enfold inductively
coded findings of expert interviews with existing frameworks of general performance measurement literature. Since
physical and environmental information is considered to play a fundamental role when managers are striving
towards sustainability-oriented decision making (Schaltegger et al., 2015), we also contribute by analyzing how
resources and related flows that exactly represent the physical information managers require can be measured
and integrated into general performance measurement. To sum up, this study considers resource efficiency as a
necessary issue in the move towards corporate sustainability and explores the following question: How can corpora-
tions measure their progress towards being more resource efficient?

Findings will support scholars to define the term ‘resource efficiency’, and subsequently resource efficiency will
be able to be operationalized and measured. A clearly defined construct will also facilitate internal comparisons and
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external benchmarking. Practitioners will learn how to implement resource efficiency. In addition, they will better
understand how information gained by physical flows fosters sustainability-oriented decisions and, thus, sustain-
able development. Even from the one-dimensional economic viewpoint, improved resource efficiency contributes
to corporate survival. As further dependence upon resources can be reduced, corporations also move towards resil-
ience (Ortiz-de-Mandojana and Bansal, 2010).

The present paper is organized as follows. The following subsection reviews academic literature concerning the
definition for the term ‘resource efficiency’. As it reveals a lack of a common definition, the next section explains the
chosen method and material for answering the research question deduced above. The results of the conducted
expert interviews will be presented in the third section. In the fourth section, we build a bridge between the findings
of interview analysis and larger literature. Therefore, we review existing performance measurement frameworks and
identify one integral performance measurement framework where interview results can be embedded. The fifth sec-
tion provides concluding remarks on the link between corporate resource efficiency and performance measurement
towards corporate sustainability.

First Attempt to Define Resource Efficiency

In order to answer the research question of how corporations can measure their progress towards resource effi-
ciency, we initially conduct a systematic literature review (Tranfield et al., 2003). The focus of the systematic review
is on academic studies that not only define resource efficiency, but also include the measurement perspective and,
thus, an operationalization of the construct. We therefore deduce the following two search strings: (a) ‘resource
efficiency’ AND (indicator* OR factor* OR index) and (b) resourc* AND (efficiency OR productivity) AND indica-
tor* NOT human. The five broad databases of Academic Search Complete, Business Source Complete, Econlit,
Elsevier Science Direct, and SpringerLink form the basis for searching for relevant academic studies. In order to
avoid publication bias (Tranfield et al., 2003), we add Google Scholar. Systematic search and subsequent screening
results in 37 publications, and snowball sampling in an additional four studies. With the help of a review protocol,
analysis determines several explicit (Table 1 Part A) as well as implicit definitions.” Implicit definitions are often
related to expressions such as sustainable use of natural resources (e.g. Giljum et al., 2011). Other reviewed references
additionally refer to either resource productivity or resource intensity (e.g. Dahlstrém and Ekins, 2005). In contrast,
other scholars classify it as a sub-dimension of eco-efficiency (e.g. Lundholm et al., 2012).

The next analytical step splits the term into two components: resource and efficiency. Again, the definitions were
quite divergent. A narrower perspective on the use of indicators on a corporate or industry level revealed a similarly
fuzzy picture. The measurement approaches differ, e.g., in terms of included resources, in the use of either absolute
or relative measures and in an either aggregated or separated presentation (e.g. Ignatenko et al., 2007).

Method and Material

Since the preceding systematic literature review could not provide a sufficient answer to the question of how re-
source efficiency is to be defined and measured in a corporate context, we conducted a study as presented in
Table 2.

Expert Interviews and Results

This section presents the results of inductively coded expert interviews. Questions posed to experts are underlined;
numbers in brackets (e.g. o1) refer to the expert as listed in Table 2.

‘Due to space limitations, a more detailed description of the systematic literature review is only available upon request to the authors.
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Step 1. Literature review and research gap

‘Sound empirical research begins with strong grounding in related literature, identifies a research gap, and proposes research
questions that address the gap’ (Eisenhardt and Graebner, 2007, p. 26). A systematic literature review on the definition of
resource efficiency and related indicators identifies the research gap that it lacks a common definition and measurement
approach. The procedure is further confirmed by Schwab (1978), who considers the definition of a construct as an important
role before measurement is possible.

Step 2. In-depth interviews with experts considering theoretical sampling and theoretical saturation

Considering, first, that ‘Interviews are a highly efficient way to gather rich, empirical data’ (Eisenhardt and Graebner, 2007, p. 28)
and, second, that in-depth interviews represent an appropriate research method when ‘the researchers have a relatively clear
sense of their research interests’ (Loi and Pearce, 2012, p. 5), the study focuses on in-depth interviews with open questions, as
they do not limit possible answers. An interview guideline guarantees that the research question is retained throughout the
interview and leads to a better comparison of results and higher reliability (Mayer, 2008). Semi-structured interviews further
allow the deduction of concrete statements, e.g. regarding questions for definitions (Mayer, 2008), which represents our aim.
Interviews with experts consider interviewees not as particular cases, but as representatives of the sample. Hence, they succeed
in focusing on the subject of concern (Mayer, 2008). We therefore conduct expert interviews and choose German experts as
they provide high awareness of the topic; Germany represents a highly industrialized country with rare stocks of natural
resources, already adopting a resource efficiency program on the federal level. The sample is complemented by Austrian
consultants, who often work for German companies. Interviews with 23 German and two Austrian experts (Experts 11 and 13)
were conducted via telephone in January and February 2014 with an average interview length of 30 min. A second set of interviews
was conducted in English with Australian experts (Experts 03, 19, and 25) in April 2015 with the same interviewer. Australia was
chosen as it is also a highly industrialized country. In contrast to Germany, it represents a resource supplying country and it is
further considered sustainability sensitive (Tingey-Holyoak and Burritt, 2009). For more details on differences in management
accounting between Australia and Germany, see Tucker and Schaltegger (2016).

We moreover consider the key approach in ‘using numerous and highly knowledgeable informants who view the focal phenomena
from diverse perspectives’ (Eisenhardt and Graebner, 2007, p. 28). Hence, we also rely on theoretical sampling by choosing

(1) experts from industry, research and associations/political institutions, (2) industry experts covering multinational corporations
(MNCs), large corporations, small and medium sized enterprises (SMEs), and consulting, and (3) experts either already having
implemented, currently implementing, or planning to implement a performance measurement system for resource efficiency.
Hence, we interview six experts from MNCs (01-06), two experts from large corporations (07 and 08) and two experts from
SMEs (09 and 10), six consultants (11-16), seven experts working for associations or political institutions (17—23), and five
scholars (24—28). We conducted interviews until theoretical saturation (Sandelowski, 1995).

Step 3. Inductive content analysis

We transcribe audio-recorded interviews and inductively code and analyze interviews with the software MAXQDA. Both steps
lead to a high reliability of results (Harrison, 2003). Analysis uses quotes and counts mentions as suggested by Krippendorff
(2004). Conducted second coding refines derived categories and leads to intra-rater reliability.

Step 4. Interpretation and discussion of findings by enfolding literature

We use quotes from experts (Krippendorff, 2004) and intensively discuss gained results, as ‘Qualitative researchers search for
multiple interpretations by considering diverse voices’ (Krippendorff, 2004, p. 88). Since the methodological step of enfolding
literature is critical (Eisenhardt, 1989), we search for support of gained results by consulting the broader literature and review
frameworks of performance measurement. Analysis identifies fit of interview results to an integral framework from general
performance measurement. Hence, external validity of results increases (Harrison, 2003). We iterate the steps and repeatedly
consult scholars in interdisciplinary research seminars and conferences for feedback until a saturating level of knowledge growth
(Eisenhardt, 1989).

Table 2. Research approach of the study with related quotes and references from methodological literature
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Resources

First, we asked which resources should be considered by a company when it wants to assess and evaluate its
resource efficiency. The analysis reveals no specific response pattern by different expert groups. Experts explicitly
list the following resources (in descending order of mentions): energy and energy-related resources, water, abiotic
resources, material and raw materials, land use, human resources, biotic resources, auxiliary and operating mate-
rials as well as additives, air, capital resources, biodiversity and ecosystem services, geothermal heat, wind, solar
energy, tides, machines and tools, waste water, and secondary raw materials. In general, experts state that corpora-
tions can consider all of their resources (03, 12). However, focus on resources that are related and relevant to the
specific company (o4) or industry sector (20), and, thus, related to the company’s purpose (16, 21) and its
competitiveness (26), is proposed more often. Corporations could also prioritize resources by considering the costs
associated with availability problems (24). One expert claims that capital and human resources should be excluded
in order to better indicate the goal of conserving natural resources (28). In the same vein, definitions by the EC
(2011) (17, 21) and United Nations Environment Programme (UNEP) (2009) (11) are listed.

The huge diversity of resources listed leads to the question of whether all the resources that were just listed
should be used for assessing resource efficiency within a company. Although the majority of experts recommend
including all aforementioned resources, it is discussed to what length the selection of resources depends on the cor-
porate focus, goal, or situation (04, 05, 11, 13, 17, 22, 23, 24, 206). It is further argued that resource efficiency is an
improvement measure and, thus, corporations need to prioritize where they want to better themselves (25).

In general, there are resources which are worth considering: abiotic resources, water, land (...) Nevertheless, every
corporation has to identify on its own the specific fields of activity where the corporation also has an impact on it. (04)

Since literature also emphasizes focusing on a life cycle perspective, we asked which scopes a company should
consider for the assessment and evaluation of resource efficiency. Among the many reasons for considering the life
cycle perspective, experts list its importance for assessing the criticality of certain (scarce) resources (11, 13, 17),
which might also be included in semi-finished products (23). The gained holistic and objective view (o7, 10) leads
to transparency and a higher security of supply (17). Assessing resource efficiency is only possible when considering
the entire life cycle (07); otherwise, problems with the rebound or transfer effect might occur (14, 20, 25). In con-
trast, experts argue that the focus should be placed on those steps of the life cycle with the greatest impacts (o7,
16, 19). Since natural resources are foremost input related, it might be reasonable to focus on a cradle-to-gate ana-
lysis (o3, 28). The scope, furthermore, depends on the resource efficiency goal the corporation sets (25, 26). How-
ever, some corporations are simply limited in their focus either due to capacity restrictions, e.g. for SMEs (11, 23), or
due to missing data (17, 22, 24). One way to make the life cycle perspective practicable could be a stepwise increase
of the scope of analysis (02, 10).

You will hardly find someone in a corporation studying existing life cycle analyses and reducing them to a common
denominator. (11)

Resource Efficiency

After having asked for resources to be considered in order to assess resource efficiency, experts were asked what the
term ‘resource efficiency’ means to them in general and how they define it. The analysis of definitions provided by
the experts revealed three general approaches to understanding and defining the term ‘resource efficiency’ (Table 1
Part B).

First, a vast majority of experts relate resource efficiency to either an output-to-input or input-to-output relation-
ship. In this regard, resource efficiency can be increased either by minimizing input or maximizing output by keep-
ing the other variable stable (o5, 07, 14). It is recommended to use the output-to-input relationship, as a higher
resource efficiency would be indicated by a positive development of this formula (28).

The second group relates the term to the aspect of saving natural resources and, thus, of reducing the overall
resource input (17). Otherwise, the rebound effect would take effect (27).
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Further approaches relate resource efficiency to sustainable development (22) or its environmental dimension
(1o, 11). The last definition listed is based on the distinction between the terms efficiency and productivity:

I think there seems to be a confusion between productivity and efficiency. (...) Perhaps the most well-known definition is
productivity, which is output to input. Whereas the efficiency is actual output to a standard output. And that is a
benchmark which comes from either industry or whatever the company’s best practice is. (25)

At this stage of the analysis, the significance of the goal individually set by each organization becomes an increas-
ingly important issue. In general, experts discuss the fact that no common definition exists (08, 15), but that this
might also be an advantage, as resource efficiency always depends on the goal set by the company (15). After having
not identified a common definition, analysis continues with appropriate indicators.

Indicators

Considering indicators for resource efficiency on a corporate level, we first of all asked experts which criteria should
be met by these indicators. Analysis revealed four different main categories of criteria. In the first category, experts
mainly highlight the importance of current and up-to-date data (03, 04, 14, 21, 24, 25, 277). Comparability is empha-
sized in the second main category (04, 07, 106, 18, 21, 23). In this context, experts underline that the indicator needs
to be practicable, manageable, and, foremost, measurable (07, 11, 16, 22, 23, 24). This means that the indicator as
well as the calculation should be comprehensible (14, 16, 28). The indicator should also be able to show changes
(03, 04) and to reflect cause and effect relationships (06). The third category is based on the importance of deter-
mining indicators according to corporate strategy and its related goals (03, 04, 06, 08, 10, 11, 22, 26). Among the
further criteria, indicators also capable of indicating the impact on the ecosystem (service) are recommended
(17, 18, 19). Other experts list specificity (02, 03) and a sensitive reaction to changes (24, 28). Whereas the impor-
tance of different indicators for different branches and corporations is highlighted (14, 20), another expert advocates
for a universal application of determined indicators (17).

The subsequent question asks for indicators that fulfill these criteria, and which indicators are suitable for
evaluating resource efficiency on a corporate level. Table 3 contains all mentioned indicators. They can be grouped
into absolute and relative measures (14). Relative measures can either describe a relationship between inputs (or
outputs) or input to output.

Several reasons for the diverse collection of indicators are highlighted in the next question, where experts were
asked which indicators for resource efficiency they recommend or use. Not new to the analysis is the result that
the choice of an indicator or set of indicators is closely linked to the goal the corporation wants to achieve
(08, 14). Considering the huge variety of goals a company can set, many different indicators exist, which is con-
firmed in the analysis by the vast number of indicators the experts either use or recommend using (Table 3).

There is no best indicator or index, as no indicator or index can completely depict reality. In this respect, we have to
look at the goal we want to achieve. (08)

The choice also depends on the resources corporations include in their definition (14) and on their branch (11, 17),
as well as on the level at which the corporation wants to analyze its resource efficiency (25). On a corporate level, in
contrast, the aggregation to financial measures will be more appropriate (25). The experts further recommend focus-
ing the indicator analysis on those parts of the product system that are important to a company (19). Table 3 is
complemented by indicators that experts use or recommend using.

Since experts listed such a vast number of different indicators with different foci, the next question focuses on a
possible aggregated indicator to represent corporate resource efficiency. A majority of experts argue for both the
aggregated and non-aggregated perspectives (12, 14, 15, 17, 19, 20, 25, 20), as it depends, for instance, on the deci-
sion level (14, 25). Since management needs to consider other aspects besides its resource efficiency (27), aggregated
indicators are especially useful for the management level when focusing on selected key performance indicators
(KPIs) (14, 25). Aggregated indicators further support benchmarking (o7, 09) and serve for orientation, even for
the general public (17, 25) or academia (07). However, the aggregation level only makes sense when it takes place
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Indicator Indicator that meets Indicator used or
the criteria according recommended by
to experts experts
Absolute
Resources  Resource consumption 18 18
in general Cumulative resource effort 08, 17, 21, 28 17, 21, 28
Direct flows including ecological backpack and material footprint 14
Qualitative indicator for resource criticality 28
Toxicity of a resource 21
Water Water consumption in production, from public or own sources, of 03,18 02, 03, 04, 18
cooling, drinking, ground, surface water
Wastewater (domestic or operational) 04
Water depletion 19
Energy Energy 03, 07, 09, 10 03,17,18
Energy consumption per area 06 06
Fossil energy consumption 10
Cumulative energy consumption 21
Cumulative energy effort 08, 17, 21 21, 27
Waste Waste 12
Waste for disposal, for recycling, toxic or non-dangerous, construction 04
waste
Total waste generated 04
Recycling 03 03
Other Amount of used zinc and chemicals o7
resources Human resources 09, 18
CO, emissions 18 18
CO, equivalents o8
Land use 09, 18, 19 21
Material 09
Mineral and fossil depletion 19
Input to output
Resources  Input of resources per product 02
in general Resource consumption to quantities o1
Resource itself (kWh, |, t) to emissions of production (t) o1
Resource consumption related to sales or added value o1
Resource consumption to CO, equivalents o1
Input of goods to products, services, amount of goods 12
Material Input of material effort per product 11, 23 11,12
Input of auxiliary materials per product 11, 23
Input of recycled material per ton output 02
Distinct input (sand, coke, steel, wood) to distinct output (final product) 11, 23
MIPS (material input per service unit) 17, 27 27
Energy & Input of energy effort per product 02, 06, 11
water Energy (heat or electricity) per product unit 11
Energy consumption (kWh) to produced unit (t) o1
Input of water per product 03, 08, 11
Water consumption (m?) to produced unit (t) o1
Further CO, emissions to added value 04
Efficiency of raw material extraction to related costs 15
Service life of tools and machines per output quantity or years o7
(Continue)
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Indicator Indicator that meets Indicator used or
the criteria according recommended by
to experts experts

Input to input or output to output

Input material versus standard input material (=current resources used to standard) 25

Input of quantity to costs 16

CO, equivalent to produced ton product 02
Resource itself (kWh, |, t) to emissions of production (t) o1
Wastage (kg) per produced unit o1
Total waste per produced product 06

Further

Indicators from Global Reporting Initiative 4, ISO 14051, ISO 14064, WBCSD 13 13
CO,/energy/water per employee 16
Efficiency of raw material extraction 15
Resource productivity 18

Material efficiency 18

Indicator for ecosystem service 17 17

Table 3. Indicators that meet the criteria and that are used or recommended for use by interviewed experts

for each specific resource separately (04, 28). If the aggregated indicator is not resilient, transparent, specific, easy
to calculate and directionally true, as well as structured (27), it will not contain a message (11) or indicate the effects

(07, 22).

By switching to a more detailed level — water, energy, waste — corporate decision-makers are thus able to physically
relate; they could see that they have a personal relation. (06)

The therewith-associated evaluation process is analyzed in the next part.

Evaluation Process

In a next step, experts were asked for the best way to determine appropriate resource efficiency indicators. Subsum-
ing the expert statements, very divergent approaches are presented. Recommendations vary from using standard-
ized approaches, such as life cycle analysis (17), or standards that also include established indicators (13), to just
starting where corporations see the most benefits or hotspots (03, 09, 12, 20). Asking experienced employees
(21), getting help from consultants (17, 23), or relying on benchmarks (14, 20, 23) represent further possibilities
to determine indicators. The analysis of the current state (04, 12, 21, 26) and transparency as well as understanding
the processes and the value chain are regarded as prerequisites (03, 16, 19, 24). In the end, the indicators should be
integrated into a holistic management system (o5, 23). The approach taken will depend on the goal and perspective
of the company (14), which is why the chosen indicators should be related to the benefit the corporation aims to
achieve (15). However, every analysis is based on preconditions.

We therefore asked for organizational requirements that a company should fulfill before it can determine indica-
tors. Four groups were revealed: (a) data and measurement, (b) responsibility and knowledge, (c) organizational
structure, and (d) culture and communication.

First, difficulties often stem from receiving the necessary quantitative data (o4, o5, 08, 11, 14, 15, 23, 25, 26); for
instance, it is not clear how one should gain data about ecological impacts (08, 206). Since transparent, reliable, and
current data represent key issues (18, 23, 25), an appropriate measurement technology could be identified as an
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important means (03, 04, 14, 21, 23). In addition, a solid corporate IT system (13) and a well-organized cost account-
ing system (16) are listed.

The second main group focuses on a clear responsibility and knowledge concerning the evaluation (26). Hence,
corporations need to request employees’ know-how, as they are experts for distinct processes (06). One expert from
a MNC further recommends one central person in charge, also for every site (o1). In this context, a related perfor-
mance fee for managers by a linkage to KPIs is discussed (17).

In order to determine indicators, the third group identifies organizational structure, which allows for measure-
ment and aggregation (04, 14). Resource efficiency should be integrated into processes and further linked to other
processes (17). Industry experts recommend creating a network within the corporation (08) and a uniform approach
for controlling the progress (02), which unfortunately requires time and human resources (14, 17, 20).

Finally, experts discuss culture and communication. First of all, acceptance and attention by the management
level is regarded as a prerequisite (06, 17), which is easy when necessity can be translated into monetary terms
(06, o7). For the whole process, willingness of management and employees is important (o7, 18, 21). Since this
requires employee motivation (07, 23), a stringent communication and information of data (12) as well as providing
reasons why resource efficiency is measured (21, 25) are necessary. Last of all, a certain culture, a drive to improve, is
discussed (03, 17).

Resource efficiency must be lived by the whole corporation and must be integrated into every process. (17)

The last question asks which department should manage or control corporate resource efficiency. According to
interviewed experts, different departments are possible depending on company size (14, 21). Resource efficiency
should be controlled by a strategically important position (12, 19) and anchored to the management level (27).
New to the discussion is therefore the role of the management board (04, 09, 18, 20, 23). Not a new position,
but awareness, is the key to resource efficiency (13). Therefore, controlling by targets represents an important issue
(o1, 02, 04, 05, 16, 26). This requires a precisely communicated goal (26), integration into usual business planning
and regular target reviews (o1), and highlighting in the context of implementing a value-based resource culture (27).

Resource culture means to take care of what kind of trust and innovation culture is required in a corporation to give
high priority to resources. Actually, resource culture is the prerequisite for resource light economies. (27)

It is claimed that especially SMEs lack proper communication and information flow (12). A continuous motiva-
tion of involved employees (21) through good reports and a proactive culture for dealing with mistakes (277) could
be a solution to overcoming this deficiency.

Linking Interview Results to Broader Literature on Performance Measurement

The inductive analysis of 28 expert interviews in the preceding section reveals the following key aspects. First, cor-
porate vision and derived goals set the focus of analysis. This cascading look leads to a translation of vision and goals
to what exactly a corporation should include when interested in analyzing its resource efficiency. One example pre-
sents the choice of resources to be included in the analysis for assessing resource efficiency. According to
interviewed experts, this choice needs to provide a fit to corporate goals, but it should also follow an input and/or
output logic on the detailed assessment level. This logic leads to measurability of operational results and can be
transferred back to the broader level where benefits are assessed as well. In addition, capacity and utilization of
resources set the scope of analysis. The importance of a corporate (resource) culture and communication, which
contains management attention and employee awareness, represents the last key aspect of interview analysis. In
general, there are no significant differences between the answers given by different expert groups, which also holds
true for the Australian experts.

After having summarized these key aspects for defining and measuring resource efficiency by interviewing
experts, we follow the methodological step of enfolding literature as suggested by Eisenhardt (1989). Referring back

Copyright © 2017 John Wiley & Sons, Ltd and ERP Environment Sust. Dev. 25, 150—-165 (2017)
DOI: 10.1002/sd



Resource Efficiency and an Integral Framework for Performance Measurement 161

to the motivational part of the study, which discusses the role of accounting and performance measurement for
enhancing corporate sustainability, we aim to embed the interview findings in general literature on performance
measurement and existing performance measurement frameworks that provide a structured approach to assort nec-
essary issues for performance measurement. Hence, identifying a performance measurement framework where key
findings fit will allow us to structure interview results. Moreover, this approach helps to integrate the aspect of mea-
suring corporate resource efficiency, as one part that is necessary to move corporations towards sustainability, into a
broader general framework. Later on, other issues of the holistic construct for sustainability can be integrated into
the performance measurement framework as well.

Considering the manifold literature on performance measurement and the several existing reviews, we are espe-
cially interested in literature reviews explicitly focusing on performance measurement frameworks. We follow
Franco-Santos et al. (2012) and systematically analyze the same 15 highly academic journals from the field of
accounting, operations, and strategy/general management for reviews on performance measurement. As we search
for performance measurement reviews without any restrictions, frameworks focusing on sustainability are
included. The conducted systematic search with additional snowball search resulted in three reviews on perfor-
mance measurement frameworks, by Folan and Browne (2005), Neely (2005), and Parida et al. (2015), over the last
decade. These three identified reviews determine in total 41 different performance measurement frameworks.

As we are keen to reveal how far interview findings are compatible with existing work on performance mea-
surement, the revealed 41 frameworks build the basis for our methodological step of enfolding literature. The first
exclusion criterion of frameworks from further analysis stems from the experts’ focus on the input- and/or output-
related resource efficiency definition. We looked at the 41 frameworks and their dimension of measurement and
excluded those that do not provide an input and/or output logic. The remaining four frameworks (Banker et al.,
1984; Brown, 1996; Charnes et al., 1978; Rouse and Putterill, 2003) were further analyzed regarding their explicit
focus on culture. Applying the second exclusion criterion, the integral framework for performance measurement by
Rouse and Putterill (2003) remains.

Although this framework possesses fewer citations® than other prominent performance measurement
frameworks (e.g. Balanced Scorecard), Rouse and Putterill (2003) succeed in integrating the advantages of prior

Organizational Environment

Vision/Goals
Objectives

Performance
Norms
— Resource Resource Strategic
Contributions |44 Capacity [ Utilization —» Inputs Outputs ™ Outcomes | Outcomes | Benefits

Org. Culture/
Structure
Stakeholder
Expectations

Figure 1. A macro—micro framework of performance measurement (Rouse and Putterill, 2003, p. 799)
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developed frameworks. Thus, the framework contains many already empirically validated issues, which we see as a
reason why it fits so well. A two-level perspective represents the second advantage.

The first level provides a macro—micro link with four steps (Figure 1) (terms in italics refer to the parts of the
framework). Its center with the basic process core elements contains the traditional process view, input/activities/out-
puts/outcomes. In a second step, the framework is extended to the planning—evaluation and resource—achievement
dimension. The third step contains the organizational context including organizational culture and structure, strategic
outcomes, objectives, and resource capacity. This represents an advantage over the framework by Ferreira and Otley
(2009), where culture is only referred to as a contextual factor. Step 4 completes the framework and includes
stakeholder expectations, which are reflected in goals and benefits to these stakeholders (Rouse and Putterill, 2003).

At this point, the study discusses how far interview results can be embedded in the above-presented first perspec-
tive of the integral framework. Therewith, analysis can show how one necessary issue of the holistic construct for
sustainability can be linked to existing work in general performance measurement. Analysis follows the interview
guideline and commences with the topic of resources to be considered and related scopes of assessment. Consider-
ing the experts’ attention to corporate strategy and goals for setting the focus and scope of analysis, the integral
framework reflects this finding, with its outer circle cascading to the inner circle. According to Rouse and Putterill
(2003), corporations derive objectives and plans and subsequent resource utilization as well as inputs from corporate
vision and goals, whereas the outer organizational environment does not belong to the circle (Figure 1). Transferring
these results, the limits of analysis are set within the circle, and the outer organizational environment does not belong
to the scope of performance measurement from a corporate view. Thus, one of the interviews’ key findings regard-
ing the goal-relatedness when a corporation sets its focus of analysis is embedded in the macro—micro view of the
framework.

Focusing on resource utilization, Rouse and Putterill (2003) state that antecedent contributions provided by stake-
holders refer to material, capital, or labor. However, resource capacity can indeed lead to a limited analysis. Referring
to the interviews, this restriction especially occurs in SMEs. In addition, SMEs are often only capable of improving
activities, since the other elements on the vertical axis of the framework are set by customers. This is in line with the
work of Darnall et al. (2010), who investigated the increase of stakeholder pressure for SMEs. In contrast, larger
corporations can also include the organizational environment.

To summarize, the focus of analysis follows a goal-deduced logic and is limited by resources available to the cor-
poration. In addition, organizational environment is not at the center of performance measurement.

In a next step, analysis locates the identified three groups of definitions (Table 1 Part B) in the integral framework.
Considering the first two groups of definitions, results can be transferred to the micro view, where inputs and out-
puts represent the main entities. The third given definition distinguishes between efficiency and productivity, which
is also discussed by Rouse and Putterill (2003) referring to the conventional control model.

When we also asked experts whether the definition of resource efficiency changes in a corporate context, several
corporate experts recommended taking financial impacts into account. These interview results can be embedded on
the right-hand side of the integral framework. Hence, corporations have to tackle the elements outcomes and strategic
outcomes as well as benefits in order to meet stakeholder expectations.

The third part of the conducted interviews focuses on indicators for measuring resource efficiency performance.
When we enfolded experts’ statements on indicators in the identified framework, the second perspective of the
integral framework, which refers to three interrelated components of performance, gained importance. This highly ag-
gregated triplet of performance measures, analysis and evaluation also provides a series of principles. It is further
regarded as ‘a first step towards a theory of performance measurement’ (Rouse and Putterill, 2003, p. 791). The
authors succeed in referring the triplet to other disciplines and general systems theory, and corporations can use the
suggested methods from these disciplines for each of the three parts belonging to effective performance measurement.

Interview analysis reveals that indicators should be deduced by goals; this result can be directly mirrored in the
presented second level of the framework, where Rouse and Putterill (2003, p. 802) list among other criteria, e.g.,
that ‘performance measures must relate to organizational goals and strategy’. Moreover, interviewed experts
recommend integrating derived indicators in a holistic management system, while Rouse and Putterill (2003) also
recommend considering measures in a holistic context.

?According to Google Scholar on June 13, 2016, the framework by Rouse and Putterill (2003) is cited by 183 studies.
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The cascading macro—micro view also allows embedding of the answers on how to determine indicators. Accord-
ing to the experts, analysis and evaluation in both directions, either from the goal to the basic process core elements to
benefits and contributions, or in the opposite direction, represent possible pathways. Thus, process level as well as
product level are appropriate levels of analysis. Recent literature on environmental management accounting sup-
ports these findings. However, Jasch (2015) highlights that a regular input—output balance should be implemented
before attempting systems on the more detailed process level.

When we asked experts for aggregated and non-aggregated indicators, the majority argued for consideration of
both perspectives. They further discussed that aggregation only makes sense when the micro view is clearly defined.
Transferred to the framework, the multi-dimensional view of evaluation on the micro as well as on the macro level is
supported. When regarding the outer circle, chosen indicators should be related to goals, on the one hand, and
benefits as well as stakeholder expectations, on the other hand. Since especially top managers are forced to consider
stakeholder expectations, our findings reveal support from prior studies that identify top managers’ requirement
for more aggregated information (Schaltegger et al., 2015). Focusing on the next step, which follows the aspect of
stakeholder expectations, the corporate culture and structure inherent in the framework becomes prevalent. Experts re-
gard a structure that allows performance measurement as being necessary to fulfill requirements before indicators
can be determined. Since structural conflicts between existing and new management perspectives, such as the flow
perspective, can occur, recent studies provide approaches on how corporations can overcome these barriers
(e.g. Kokubu and Kitada, 2015).

The last key finding considers that experts often steered the conversation from quite technical, necessary steps of
the evaluation process to organizational aspects such as setting a resource culture and therewith-related communi-
cation, as well as management attention and employee motivation, which is confirmed by other studies
(e.g. Rieckhof et al., 2015). This represents one of the main advantages of the framework, as it explicitly contains
the cultural focus.

Conclusion

Considering the starting point of this study, where resource efficiency was identified as one of the means of moving
towards corporate sustainability (Figge et al., 2014), the analysis determined a research gap, which leaves resource
efficiency as a not clearly defined construct (Berger and Finkbeiner, 2011). However, the study also examined the
idea that a clear understanding and subsequent measurement of corporate resource efficiency represent important
issues when aiming to construct an integrated approach for a holistic performance measurement system towards
corporate sustainability (Burritt and Schaltegger, 2014; Virtanen et al., 2013). In order to contribute to research on
measurement approaches for corporate sustainability, we conducted first a systematic literature review and second
28 expert interviews. Both methods revealed neither a common definition nor measurement approach for corporate
resource efficiency (Tables 1 and 3).

Nevertheless, although interview results implicate several possible pathways to measure the progress towards
resource efficiency, the methodological step of enfolding interview findings in the broader literature (Eisenhardt,
1989) succeeded in indicating a fit to a common integral framework for performance measurement by Rouse
and Putterill (2003). The framework provides the opportunity to systematize gained results from expert interviews
with a well-structured two-level perspective including different dimensions. Thus, corporations can use the experts’
recommendations as indicated in the interview analysis, and in addition they can build on prior work in perfor-
mance measurement. Therewith, measurement and management of corporate resource efficiency is possible and
corporations have a practical guideline. Furthermore, practitioners gain physical and environmental information,
which fosters sustainability-oriented decisions (Schaltegger et al., 2015).

The approach of referring to general performance measurement (Virtanen et al., 2013) will facilitate implemen-
tation and enable a faster corporate commitment. Further studies can analyze other issues of the holistic sustainabil-
ity construct, so that, in the end, corporations possess an integrative performance measurement approach.
Therefore, the analysis confirms that the expertise of accounting ‘in the area of data accumulation and data presen-
tation’ (Whittington, 1977, p. 34) is of help when aiming to move towards corporate sustainability.
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Besides this, the results also indicate that further research has to build on a clear definition in order to allow com-
parisons, also over time. Otherwise, ‘It is impossible to measure what we cannot define and, as long as we use dif-
ferent definitions, we will get empirical results that cannot reliably be compared’ (McWilliams et al., 20006, p. 10).
Moreover, large surveys or samples have to rely on corporations that are comparable in terms of the resource in
which the researcher is interested. An additional implication to practice is the importance of soft organizational
aspects. Interview findings reveal the relevance of setting a resource culture and therewith-related communication,
as well as management attention and employee motivation, which can be confirmed by prior studies (e.g. Rieckhof
et al., 2015). In this context, resource efficiency awareness is regarded as a key issue.

Limitations of this study mainly stem from the chosen qualitative approach. For instance, further statistical ana-
lysis and representativeness of results are limited. In addition, we mostly linked interview results to one identified
performance measurement framework. Nevertheless, it integrates many advantages of prior developed frameworks.
This study can be regarded as the first approach to providing corporations with a guideline on how to measure pro-
gress towards resource efficiency and how to integrate these results within general performance measurement.
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