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ABSTRACT
Despite the growing awareness of complexity in sustainable development, the practical
implementation of sustainability assessment through the use of sustainability indicators
requires prioritizing the myriad indicators available. This study identifies the highest priority
sustainability indicators for the New Zealand wine industry using materiality analysis.
Thirteen information sources representative of different stakeholder perspectives considered
to drive the need for sustainability assessment are analysed to provide a measure of
sustainability issue salience and risk. Based on a meta-analysis of relevant information, it
is found that environmental issues make up the highest priority issues, followed by social
issues relating primarily to worker wellbeing. Significantly, economic and governance issues
were not found to be high priorities. These findings are discussed in the context of the
common bias in agricultural sustainability assessment towards environmental issues, and
the broader business implications for sustainability assessment, strategy and policy.
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Introduction

AGRICULTURAL BUSINESSES ARE COMING UNDER INCREASING PRESSURE TO IMPROVE THEIR SUSTAINABILITY. THIS

pressure commonly arises from external drivers of sustainability such as market desires, societal
perceptions and regulatory requirements that are outside of a farmers’ control (Pretty, 2008). The focus
of these external drivers has implications for the practical application of sustainability assessment

indicators at a farm level. This paper presents the results of a study into the New Zealand (NZ) wine industry, which
considered how understanding different drivers of sustainability could be used to prioritize different sustainability
issues. The objectives of this investigation were first to develop a process that could be used to analyse industry
relevant sustainability trends from different stakeholder groups (science, business, society and regulatory bodies)
that could signal potential disturbances to an industry, and second to apply this process to the NZ wine industry
in order to prioritize a range of sustainability issues. This work was undertaken as part of the New Zealand
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Sustainability Dashboard (NZSD), which is an ongoing project to develop sustainability assessment, reporting and
learning tools for NZ primary industries.

The broader objective for developing a prioritization process for sustainability issues was to enhance methods for
improving the practical implementation of a sustainability indicator framework for end users. The prioritization
process developed during the research viewed the different demands, desires and concerns of several stakeholder
groups as the main driving forces for agricultural sustainability. The prioritization process can therefore be seen
as driver-focused prioritization (DFP) of sustainability indicators. The influence of different stakeholder groups
has been recognized as a key factor in business sustainability initiatives (Neugebauer et al., 2015). Thirteen sources
of information, which were considered to reflect the desires and demands of a range of stakeholder groups
operating at different scales, were drawn upon to prioritize a set of sustainability indicators.

One of the main weaknesses of sustainability indicator frameworks is that they tend towards being more
descriptive than analytic (Briassoulis, 2001; Milman and Short, 2008). Often, they are limited in their ability to
determine which issues to measure, and how to respond to these issues. A driver-focused indicator prioritization
process helps address this weakness by offering a method for concentrating attention on the sustainability issues
that are most salient for an operation.

The research adopted a four-pillar framework of sustainability indicators, including environmental, social,
economic and governance indicators. The findings show a distinct difference in priority between indicators that
measure environmental and social performance, and indicators that measure economic and governance perfor-
mance. This has broad implications for management practices and policy responses to improve sustainability. While
the findings help to explain the ongoing bias in sustainability assessment towards environmental issues (Binder
et al., 2012; Clift, 2004; Seuring and Müller, 2008; von Wirén-Lehr, 2001), they also highlight a need to consider
the sustainability implications of focusing on these issues to the exclusion of other non-environmental indicators.
Accordingly, the paper is structured as follows. The next section reviews the current state of business sustainability
assessment, paying particular attention to the main forces driving increased business sustainability. The third
section provides the context for measuring sustainability performance, discussing some of the strengths and
weaknesses of using an indicator approach, before progressing to a more detailed consideration of the use of
materiality analysis in selecting sustainability indicators. The fourth section develops an analytical framework and
describes the method. The fifth section presents the results and discussion, while the sixth section concludes.

Sustainable Development and the Business of Agriculture

Sustainability at the level of an individual firm is a challenging concept to put into practice (Schaltegger and Wagner,
2006). Once the primary domain of large multinational corporations, sustainability is slowly permeating its way
into all scales of business operations (Belz and Schmidt-Riediger, 2010), including agricultural operations (Pretty,
2008). Corporateregister.com, which tracks reports from 8930 companies, shows that the number of sustainability
reports rose from 26 in 1992 to more than 6000 in 2013. A body of evidence suggests that entities are coming
under increasing pressure to contribute to a wide range of sustainability goals (Atkinson, 2000).

Multiple voluntary sustainability assessment frameworks and certification schemes have been developed in
response to calls for improved sustainability performance from firms. Investors increasingly view a business’s
sustainability as a factor in its overall success (Knoepfel, 2001). While financial performance remains a central part
of investment, there is a growing emphasis on ethical, social and environmental criteria when making investment
decisions (Searcy and Elkhawas, 2012).

The debate around what constitutes business sustainability, and what benefits sustainability provides to business,
continues to evolve. Agriculture, due in part to its close connection to ecological processes, sits at the core of the
sustainable development debate (Smith and McDonald, 1998). Definitions of sustainable agriculture can be largely
similar to definitions of sustainable business. For example, Ramseier and Crismaru (2014, p. 363) provide the
following definition: ‘Sustainable agriculture is a productive, competitive and efficient way to produce safe agricul-
tural products, while at the same time protecting and improving the natural environment, and social/economic
conditions of local communities’.
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Definitions of agricultural sustainability provide an explicit recognition that agricultural operations can have
effects that are experienced beyond the farm gate, while at the same time recognizing the importance of
maintaining a productive agricultural system. This dual focus on both the internal and external aspects of agricul-
tural sustainability is reflected in the primary drivers for increased agricultural sustainability.

Drivers of Sustainability

There is a growing consumer expectation for corporate responsibility and reporting around issues of food
safety and environmental impacts (KPMG, 2011; Muller et al., 2012). Farmers operating in local and global
markets are increasingly required to monitor and measure their management practices in response to not
only consumer expectations, but also changing regulatory and certification requirements. A range of studies
have considered drivers of sustainability from different angles (Belz and Schmidt-Riediger, 2010; Harris,
2007; Ras and Vermeulen, 2009). While the importance of the drivers differs between studies, there are
four primary drivers that are common amongst the majority of studies, and that also drive agricultural
sustainability.

• Market demands. Key influences on the marketing of primary products (Saunders et al., 2013) include the
development of agri-environmental policies in the export market, the move towards sustainability in markets
driven by the private sector and retailers (e.g. GLOBALG.A.P. and the Red Tractor Scheme), the change in
consumer attitudes and behaviours towards accountability for environmental and social impacts of the products
consumers are purchasing and the promotion of sustainable practices, climate change (carbon footprinting), water
quality and quantity (water footprinting), protection of biodiversity and wildlife, animal welfare, and the emphasis
on local food.

• Societal Desires. Wider society presents multiple sustainability concerns (Vermeulen, 2015) that can act as catalysts
for changes in consumer behaviour as well as regulations. The values society holds can impact upon agricultural
operations in multiple ways (Zasada, 2011).

• Regulatory requirements.Many sustainability frameworks have been developed by regulatory bodies (The Agribusiness
Group, 2013). These are designed to protect the environment and so fit well under the dimension of sustainability that
concentrates on ‘agro-environmental integrity’. In addition, there are many regulations such as those to do with
human rights, employment, animal welfare, company reporting and food quality and safety that cross the
economic, social and environmental sustainability dimensions (Marshall et al., 2005).

• Business sustainability. A business case for sustainable development in agricultural operations can be developed
along multiple lines, including generating products with higher consumer value, better risk management,
improved work culture, improved owner/worker wellbeing, improved awareness of the business and improved
reputation (Smith, 2008).

Marshall et al. (2005) make a distinction between internal and external drivers of sustainability. Internal drivers
arise from within an organization, the most widely discussed driver being managerial attitudes towards sustainabil-
ity transformations (Belz and Schmidt-Riediger, 2010; Marshall et al., 2005; Neugebauer et al., 2015; Ras and
Vermeulen, 2009). The focus of this paper is on external drivers for sustainability and the implications of these
drivers for decision making. However, external drivers of sustainability exert an influence on internal drivers
(Harris, 2007); therefore, the intersection between external and internal drivers has strategic management
implications that are explored in the discussion.

In order to operationalize sustainability at the farm level an implementation framework is required. Sustainability
indicator frameworks provide a method for the practical assessment of sustainability.

Measuring Sustainability – Indicator Frameworks

Indicator frameworks have become an increasingly popular way of measuring sustainability. Indicators can be de-
scribed as ‘Quantitative measures of progress toward or away from a stated goal’ (Parris and Kates, 2003, p. 573)
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or simply metrics that are used to describe the ‘status, trend, or performance of underlying complex systems’
(McCool and Stankey, 2004, p. 295). Farrell and Hart (1998) suggest that a good indicator signals a problem and
helps demonstrate what needs to be done to fix the problem; however, in practice indicators tend to be more
descriptive than analytical and have limited ability to demonstrate solutions to a problem.

Sustainability indicators have come under critique for several reasons, including for measuring what can be
measured rather than what should be measured (McCool and Stankey, 2004), and often being narrowly focused
on single dimensions of sustainable development (Briassoulis, 2001), thus failing to adequately account for the
multiple feedback loops and pressures of complex systems (Bossel, 1999). DFP helps provide some response to
these criticisms of sustainability indicators by first prioritizing issues based on the demand and desires of multiple
stakeholder interests rather than data availability and measurement practicality, and also by explicitly highlighting
which sustainability issues different stakeholders are most concerned with.

Sustainability indicators tend to reveal symptoms rather than causes (Milman and Short, 2008), which can be of
limited value when trying to link causes with outcomes, or developing economic and governance responses to
sustainability issues. While DFP cannot provide individual responses to sustainability issues, it does help to provide
greater analytical capabilities to a sustainability indicator framework by attributing the desire for particular sustain-
ability indicators to different stakeholder groups so that management and strategic responses can be targeted to
these desires. It also helps to ensure that indicators that are of low priority do not unduly dominate business
resources.

Multiple indicator-based approaches have been developed that are intended to measure sustainability at a farm
level (Kirner and Kratochvil, 2006; Meul et al., 2008; Rigby et al., 2001; Veleva and Ellenbecker, 2001). The
indicators presented within much of the scientific literature on agricultural sustainability tend to be primarily
focused on the environmental dimension. This is reflective of the strongly coupled socio-ecological system within
which agriculture operates, and partially distinguishes agricultural sustainability from corporate sustainability,
which can have a greater focus on social and ethical issues (Fortuna et al., 2011).

There are multiple challenges to using an indicator framework to measure sustainability in agricultural
systems (Kirner and Kratochvil, 2006). Weaknesses in sustainability indicator frameworks can however be
addressed by developing robust and practical methods for implementing the framework at an end user level.
Materiality analysis is a highly generalized approach to sustainability issue prioritization that is becoming
increasing prominent in sustainability assessment. Materiality analysis provides guidelines for screening sustain-
ability issues that can be seen as a key initial step in the practical implementation of a sustainability indicator
framework. The concept of materiality analysis provided the basis for the development of the DFP method
presented in this paper.

Prioritization in Sustainability Indicator Frameworks – Materiality Analysis

The concept of ‘materiality’ has become a salient feature of sustainability assessment; it is, for example, a central
theme of the Global Reporting Index (GRI) framework, one of the most widely recognized sustainability assessment
and reporting frameworks (GRI, 2011). Little attention has been given to the growing prominence of materiality
analysis by academic literature. The concept of materiality has been borrowed from the field of accounting, where
it is fundamental to the production of financial reports and accounts (Edgley et al., 2014). In the financial context,
materiality is used to determine whether an item is significant enough to be included in a financial report. A
definition of financial materiality is provided by the International Accounting Standards Board’s (IASB’s)
Conceptual Framework for Financial Reporting (IASB, 2010: 17):

Information is material if omitting it or misstating it could influence decisions that users make on the basis of
financial information about a specific reporting entity.

The central purpose of materiality analysis is to place issues on a spectrum from less to more important. While
financial and sustainability materiality both involve identifying the most important issues, they differ in respect to
their intended audience. Financial materiality is focused on issues that are of concern to investors, while
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sustainability materiality has a broader scope and considers issues important for all stakeholders. The GRI G4
guidelines provide the following explanation of sustainability materiality (GRI, 2011: 3):

Material topics for a reporting organization should include those topics that have a direct or indirect impact on
an organization’s ability to create, preserve or erode economic, environmental and social value for itself, its
stakeholders and society at large.

The above definition of materiality considers the importance of an issue across all levels of society and three
pillars of sustainability; it is an all-encompassing approach that is largely left to the auditor to implement. A key
feature of both financial and sustainability materiality analysis is that it is primarily a qualitative assessment.
Financial materiality analysis is guided by a rule of thumb guide known as the 5% rule (DeZoort et al., 2003).
The 5% rule posits that reasonable investors would not be influenced in their investment decisions by a fluctuation
in net income of 5% or less. The 5% rule is a consequence of the complexity of accurately determining what will or
what will not affect investor decision making given a specific set of circumstances (Vorhies, 2005). This uncertainty
is highlighted by the IASB (2010: 17):

[The IASB] cannot specify a uniform quantitative threshold for materiality or predetermine what could be
material in a particular situation.

As the field of financial materiality analysis has demonstrated, there is no formula for determining materiality,
only a set of best practice principles that should be applied when undertaking a materiality analysis. GRI currently
provides the most developed guidance for undertaking a sustainability materiality analysis, which involves engaging
external stakeholders, assessing issues throughout the value chain and using a matrix to guide the process (GRI,
2011). The basic underlying principles of the GRI approach to materiality analysis were adopted in the development
of the DFP process. While materiality analysis provides guidance for determining high priority sustainability issues,
it does not provide any detailed methodology. The DFP process built on the key concept of materiality analysis and
developed a methodology for the application of these concepts to the prioritization of sustainability indicators for the
New Zealand (NZ) wine industry.

Driver-Focused Prioritization (DFP) of Sustainability Indicators for the New Zealand Wine Industry

The NZSD intends to help primary production industries comply with ever increasing demands for market and
regulatory performance, as well as optimizing overall business performance including productivity/profitability,
while keeping a focus on environmental and social values. The NZSD sustainability framework is closely aligned
to the Sustainability Assessment of Food and Agriculture systems (SAFA) framework developed by the Food and
Agriculture Organisation (FAO) of the United Nations (2014). It covers the core aspects of primary production
industries and their associated operations in NZ across four pillars of sustainability: governance, economic, social
and environmental. In total, there are 19 outcomes targeted, through 54 outcome-focused objectives, and 110
indicators.

The purpose of this research was to analyse which sustainability issues are of the highest priority for the New
Zealand wine industry, based on a study of external drivers of sustainability. NZ Winegrowers is one of the five
industry partners of the NZSD project. NZ Winegrowers operates the Sustainable Winegrowing New Zealand
(SWNZ) programme, adopted by 95% of the country’s grape growers and wineries. The NZ wine industry is
facing many of the same pressures to improve its sustainability performance as other large wine growing regions
and nations such as the United States (Marshall et al., 2005). To ensure that the wine industry is getting the most
value from the NZSD there is a need to align existing sustainability practices from the wine industry with the NZSD
and prioritize attention on those indicators in the NZSD framework that will provide the greatest value for NZ
winegrowers.
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Methodology

Research Design
The research comprised a literature review and meta-analysis of sustainability indicators across 13 sources of
information. The material selected to prioritize sustainability indicators for the NZ wine industry was based on
identified external drivers of sustainability, and is shown in Table 1.

The DFP process involved the analysis of multiple sources of information on sustainability issues, across several
hundred sustainability indicators, to inform the prioritization of a small set of sustainability indicators. The impor-
tance or priority of a sustainability issue was understood to be a function of its saliency across multiple stakeholder
groups and the risk posed by the issue to the NZ wine industry.

To determine a level of saliency for an issue, the information sources were codified and ranked in different ways
depending on the type of data being used. Frequencies were used for survey data, and side-by-side comparisons
were made of sustainability indicator frameworks. Where the information source was qualitative, the frequency
of key concepts or words was used to determine the saliency of the sustainability issue. The more often a particular
sustainability issue was found to be present in multiple sources of information, the more salient it was considered to
be. The findings were codified using a simple high, medium or low saliency ranking and assigning each of these a
score from 1 (low) to 3 (high).

Potential risk was also considered to be an important aspect of sustainability issue priority. Risk was understood
in the DFP process to include the potential severity of consequences an issue could have for the NZ wine industry,
and the likelihood of harm from an issue. The likelihood of harm is a function of the probability of a particular issue
creating a consequence. For complex situations, probabilities are often unavailable or unreliable. In the case of com-
plex sustainability issues, ‘secondary’ indicators are often used, which relate to preceding physical conditions or
events (Gray and Wiedemann, 1999). Examples of secondary indicators used are spatial dimensions, concentra-
tions, or numbers of units (e.g. number of sources). The findings of the risk assessment were codified on the same
three-point scale as issue saliency.

Having determined a saliency and risk weighting for each indicator, the findings were plotted on a two-axis chart
to provide a picture of sustainability issue priority for the wine industry.

Sample Selection
Information sources selected (Table 1) for prioritizing indicators took into account a diverse array of stakeholder
perspectives, as well as covering different spatial scales or levels of relevancy. Five different stakeholder
perspectives are represented by the information sources selected: scientific, regulatory, consumer, societal and
business/industry. Scientific knowledge is important for understanding the consequences of an issue, as well as
informing policy formulation and societal perceptions. Regulation to address sustainability issues can have a direct
impact on industries through added costs or restrictions. Societal preferences and consumer demand relating to
sustainability can influence the behaviour or viability and resilience of businesses. Finally, each industry has
unique requirements and impacts that need to be considered, as they each affect and are influenced by sustainabil-
ity in different ways. In order to ensure the direct relevance of the findings for the NZ wine industry, and to ensure
that issues specific to the wine industry were considered, four of the 13 information sources used were directly
related to wine.

This is not an exhaustive list of stakeholder perspectives that could be considered, but rather a starting point to
take into account some of the main external drivers for sustainability for the NZ wine industry.

Data Analysis
The results of the meta-analysis were converted into frequency tables. As each of the sources of information pre-
sented data in a different way, the base unit of analysis used to determine a ranking of importance or risk varied
between information sources. For example, the frequency of alignments between sustainability indicators across
20 sustainability assurance standards was used to provide one measure of saliency ranking for different indicators.
Other examples include expert based judgements of the relative importance of different sustainability issues, survey
response rankings, and the frequency with which sustainability issues appeared throughout industry reports. For
each information source, the findings were given a ranking from 1 to 3.
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Issue importance

Rockstrom et al. – planetary boundaries (2009)
The work of Rockstrom et al. (2009) considers the planet’s limits to growth, and sets safe operating boundaries on planetary processes. It
provides a good starting point for considering sustainability issues, which all exist within the limits of planetary boundaries.

UNEP – yearbook of sustainability issues (2014)
The UNEP Year Book provides a snapshot of the most important current or emerging sustainability issues each year. This
information helps to establish trends in sustainability issues, and identify which issues will grow in importance and urgency.

OECD – study of eco labels (Gruère, 2013)
The OECD study of eco labels provides a good overview of how the focus on different sustainability issues has changed over time,
and what is considered to be important at present. The study is useful for understanding trends in sustainability issues, as well as
identifying which issues are most widely accepted as being important.

SustainAbility–GlobeScan – international business sustainability survey (GlobeScan and SustainAbility, 2013)
The SustainAbility–GlobeScan survey provides an overview of current perceptions of sustainability issue importance from a wide
range of people from different disciplines throughout the world. The survey identifies the current perceived importance of
different sustainability issues.

ITC standards map – a comparison of international voluntary sustainability scheme requirements
The ITC standards map allows a comparison to be made amongst multiple sustainability assurance and certification schemes. Its
strength is that it allows an identification of sustainability issue saliency through considering alignments between schemes
addressing the same issue.

Comité Européen des Entreprises Vins – report on wine sustainability (CEEV, 2014)
The Comité Européen des Entreprises Vins (CEEV) is a Europe based governing body for the wine industry. A recent report from the
CEEV discusses sustainability issues from a wine industry perspective, thereby identifying which issues are considered to be
important for the production and sale of wine.

Local wine industry expert
The work of NZSD research and wine industry expert Andrew Barber provides an inside perspective on the importance of
sustainability issues for the NZ wine industry.

Issue risk
Determining likelihood

Marlborough District Council – review of local government policy and plans (MDC, 2006a, 2006b, 2008)
NZ wineries and vineyards are directly influenced by local government policies and plans. Therefore, any changes by local
government to address sustainability issues affect the likelihood that there will be an impact on NZ Winegrowers.

SustainAbility–GlobeScan – international survey on perceived accountability of different industries for sustainability issues
(GlobeScan and SustainAbility, 2013)

The SustainAbility–GlobeScan survey addressed the perceived accountability of different industries for sustainability issues. The
survey identifies sustainability issues where the agricultural industry is considered to be highly accountable. These issues present
a greater likelihood that they will have an effect on NZ Winegrowers, which operates within the agricultural sector.

Societal perceptions of sustainabilityDeloitte Millennial Survey (Deloitte, 2014)Nielsen CSR survey (Nielsen, 2014)Greendex 2012
Survey (Greendex, 2012)

The perceptions of society on the importance of different sustainability issues provide information on the likelihood that changing
expectations or desires may influence the chance of an impact occurring for NZ Winegrowers. By considering which issues
people consider important, it is possible to infer that these issues present the highest likelihood of having an impact on business.
Three recent studies of societal perceptions of sustainability are used to elicit this information.

Issue risk
Determining consequences

WWTG – Sustainability Matrix (2012)
The World Wine Trade Group (WWTG) is a grouping of industry representatives from wine producing countries around the world.
The WWTG produced a sustainability matrix comparing different wine sustainability initiatives. Using this matrix, it is possible to
determine which issues have the most serious consequences for wine production by comparing the amount of attention given to
different sustainability issues across the initiatives.

Local wine industry expert
The work of NZSD research and wine industry expert Andrew Barber considers the importance of sustainability issues for the NZ
wine industry. It is assumed that growers attribute the highest importance to those issues that present the highest potential

(Continues)

405Prioritising Sustainability Indicators

Copyright © 2016 John Wiley & Sons, Ltd and ERP Environment Bus. Strat. Env. 26, 399–412 (2017)
DOI: 10.1002/bse



Limitations
A limitation of using qualitative research across multiple spatial scales and a diverse range of interests, as in this
report, is that the findings can be overly generalized and lacking in specificity for the intended target audience.
Information sources were selected to provide the highest level of relevancy to NZ Winegrowers at each scale. While
the selection of information sources is a subjective process, by adopting multiple sources of information, some of
which contained multiple subsets of information, across multiple stakeholder perspectives and scales of relevancy,
bias in the findings was reduced.

It is important to note also that importance and risk are understood as inherently subjective constructs (Chiles
and McMackin, 1996). The subjective possibility of opportunity and loss as perceived by a decision maker is difficult
to quantify. Williamson (1985, p. 58) describes the subjective possibility of loss as being attributable to exogenous
disturbances. While it was outside the scope the study to determine stakeholders’ perceived risk and importance
for sustainability issues, it was possible to consider potential exogenous disturbances that would be likely to
influence these perceptions.

Results and Discussion

Figure 1 shows the results of combining the overall saliency and risk scores across multiple sustainability issues.
The issues are clustered into two main areas, with several outliers. A large group of indicators is situated within
the lower left corner of the chart, signifying that these issues have relatively low saliency and low risk for the NZ

consequences for them. Using this information it is possible to attribute different levels of consequences to different
sustainability issues.

Life cycle assessment of wine making based on the work of Ardente et al. (2006)
Life cycle assessment (LCA) provides a useful tool for identifying sustainability impact hotspots within a supply chain. The work of
Ardente et al. (2006) performs an LCA on a small scale wine maker, which is used as a basis to consider where the potential
sustainability hotspots are for NZ Winegrowers. These identified hotspots are likely to present the most serious consequences
for NZ Winegrowers.

Table 1. Information sources to prioritize indicators with justification for selection

Figure 1. Priority of Sustainability Issues for NZ Wine

Issue importance
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wine industry. The other large group of issues is located in the lower left corner of the upper right area of the chart,
signifying that these issues have higher levels of risk and saliency. The upper left corner of Figure 1 contains almost
no issues, but would represent issues that have a high saliency yet low risk. The lower right corner of Figure 1
contains issues that have a high risk, but low saliency. These issues are highly specific to the wine industry and
central to the production system.

Figure 2 presents the top 26 issues in order of priority. Progression is shown on the y-axis while time is displayed
on the x-axis. The highest priority issues are expected to be addressed first in time; therefore, Figure 2 demonstrates
a progression through increasingly lower priority issues over time. In other words, as time progresses, so to should
the number of issues being addressed. All issues in the upper 50th percentile of priority are environmental issues,
reflecting the dominance of environmental issues in agricultural sustainability. The highest priority social issues
relate to safety and are seen as having relatively high risk, but low saliency. The highest priority issue for the NZ
wine industry was found to be water use.

While grapes use less water than many other crops (Fereres and Soriano, 2007), international attention,
perceived accountability, local climatic and regulatory states and the prevalence of water use indicators in sustain-
ability frameworks all contribute to the high prioritization of water use. There are multiple risks and benefits from
addressing water use for the wine industry. These include the production risks of restricted supply, economic risks
of consumer expectations and reputational risks from non-compliance with sustainability frameworks, but also
potential opportunities from demonstrating a lower water use, and working with local government to have more
influence in water supply.

Other high priority issues include climate change, chemical use, water quality, waste, biodiversity loss and soils.
All of these issues have a direct connection to the production of wine, and physical changes in these systems, or
regulations governing them, have the potential to impact the NZ wine industry. Climate change was the second
highest priority issue. Climate change has become embedded in the general consciousness worldwide, with Europe
in particular viewing it as a serious risk (Lorenzoni and Pidgeon, 2006). While this issue may appear to have little
short term importance or risk, the scientific concern and wider societal concern about climate change makes this
issue highly relevant

A Focus on Environmental Issues and an Imbalance in the Four Pillars of Sustainability

The research shows that, despite growing awareness of the multifaceted and holistic nature of sustainability, the
focus of sustainability for the NZ wine industry is still largely conceptualized as an issue of natural capital. This
finding is in line with suggestions made by other authors that there is an imbalance in sustainability assessment
towards ecological aspects of sustainability (Binder et al., 2012; Clift, 2004; Seuring and Müller, 2008; von

Figure 2. Sustainability issues in order of priority for the NZ wine industry
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Wirén-Lehr, 2001). Although the debate on sustainable production systems has progressed beyond a narrow focus
on environmental issues (Ras and Vermeulen, 2009), the results of the research suggest that non-environmental
issues are still significantly less salient.

While not supporting a narrow environmental approach to sustainability, this paper provides some explanation
for this focus on environmental issues, by demonstrating that environmental issues are the most salient for multiple
drivers of sustainability, and present the highest risks to the NZ wine industry. Explanations offered by others for
the focus on environmental issues in agricultural sustainability assessment include a lack of systemic thinking
applied to indicator development (von Wirén-Lehr, 2001), and less research directed at understanding non-
environmental sustainability indicators (Seuring and Müller, 2008).

The emphasis on environmental issues found by the research has implications for the pursuit of sustainability,
which is generally considered to require a holistic approach to incorporating multiple inter-connected capitals
(Stern, 1997). Governance and economic issues were not prioritized by the research, suggesting that these issues
are not as salient as environmental and social issues from the perspective of the drivers considered. Lozano and
Huisingh (2011) caution, however, that efforts that are intended to solve problems by using compartmentalized
approaches have created current sustainability issues, and therefore do not provide a path forward for addressing
these issues. While this research was applied specifically to the case of the NZ wine industry, the compartmental-
ization of sustainability issues is a well-recognized issue across many industry sectors and organizations (Binder
et al., 2012).

DFP, while improving the analytical capabilities of a sustainability indicator set, also highlights concerns that
assessing a narrow range of indicators may neither be sustainable nor represent moving towards sustainability
(Milne and Gray, 2013). The primary challenge raised by the prioritization of indicators is that it implies a trade-
off between depth and breadth of sustainability assessment. The NZ wine industry has limited time and resources
to monitor sustainability. Individual enterprises within the wine industry must also be able to adapt their enterprises
to changing market dynamics and stakeholder expectations if they are to succeed (Ras and Vermeulen, 2009.) The
challenge, therefore, is to monitor a sufficient number of sustainability indicators to measure sustainability at a suf-
ficiently high level of quality and in a way that will benefit the grower and wider stakeholder groups without overly
burdening the vineyard. DFP helps to select a small number of indicators that are of direct relevance for growers and
other stakeholders. The remaining challenge then is that sustainability is a system level concept (Dyllick and
Hockerts, 2002), whereas most sustainability indicators address sustainability through compartmentalization
(Lozano and Huisingh, 2011). The findings of the research both demonstrate this compartmentalization, and
provide some explanation for it.

While the prioritization process did not prioritize economic indicators, it is expected that most agricultural enter-
prises already monitor several economic indicators, or have easy access to this information (Pannell and Glenn,
2000). Governance indicators are less likely to be monitored, and in addition to not being prioritized by the drivers
of sustainability they are also the least discussed category of sustainability indicator in the academic literature.
Research aimed at connecting indicators by taking a system perspective on sustainability indicator sets is relatively
new; however, this area of research offers the potential to draw connections between high priority indicators, such as
water use, and inter-related economic, social and governance indicators (Binder et al., 2012; Niemeijer and de Groot,
2008). DFP has the potential to improve business sustainability management and strategy formulation; however, it
also raises some important policy challenges.

Wider Implications for Business Strategy and Policy

As the majority of the information sources used to determine sustainability issue saliency in the research, and the
method itself, are applicable to a more general understanding of business sustainability issues, it is possible to
generalize some of the findings to a broader context. There are two primary ways in which DFP may support
business strategy setting and managerial decision making. Marshall et al. (2005) argue that the sustainable transfor-
mation of producers at the individual level will depend largely on business owner/managers understanding both the
importance of sustainability to their operating environment, and the benefits to employee welfare and firm profit-
ability. By highlighting the degree of stakeholder concern for particular issues, DFP helps contribute to managerial
understanding of an issues importance, as well as identifying areas where potential benefits could be achieved
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through addressing stakeholder concerns. Neugebauer et al. (2015) suggest that high levels of issue saliency increase
the likelihood of planned strategy making. By determining issue saliency, DFP provides businesses with a practical
strategic planning tool for isolating and addressing key issues.

Alternatively, Papagiannakis et al. (2014) describe a more emergent progression towards a comprehensive busi-
ness sustainability strategy, which could be facilitated by DFP. Papagiannakis et al. (2014) suggest that businesses
begin a journey towards sustainability by first addressing issues that are more external to the business (e.g. climate
change), and through achieving positive outcomes against these gradually progress towards issues that align more
with the business’s core strategy capability (e.g. product innovation). As a business advances to higher levels of
sustainability performance, its sustainability strategy becomes more integrated into the firm’s business strategy
and competitive advantage. This perspective is supported by DFP, which places issues on a continuum of progres-
sion; the first (i.e. highest priority) issues to be addressed were found to be generally of higher external than internal
relevance to the NZ wine industry. DFP provides a framework within which both the emergent perspective of
Papagiannakis et al. (2014) and the targeted perspective of Neugebauer et al. (2015) are accommodated in a comple-
mentary way. That is, highly salient issues are purposefully incorporated into the business’s strategy, which provides
the necessary conditions to support the further integration of less salient issues as the business’s sustainability
strategies progress.

The findings of the study also raise some interesting policy implications. Like businesses, government agencies
have limited resources to address sustainability concerns. The findings of the research suggest that there are a range
of issues that attract widespread stakeholder concern, and that it is probably in the best interest of businesses to
address these concerns (Neugebauer et al., 2015). However there is also a large set of issues that are not prioritized
by stakeholders, but still have significant sustainability implications.

Rather than focusing on the highly salient environmental issues through policy interventions, the research sug-
gests that regulatory policy responses may be even more necessary for less salient issues that nevertheless have
widespread socio-economic implications, as these are less likely to be addressed through voluntary action. In the
case of NZ, some of these less salient issues (from this study) are already subject to more significant policy
responses than many of the more salient environmental issues, where voluntary responses are favoured (Swaffield,
2014). Example issues from the research that fit these characteristics are bribery, diversity, minimum wage and
freedom of association (amongst others). These issues are less likely to be thoroughly addressed through strategic
business sustainability initiatives, as they may lack relative saliency, which is an important determinant of proactive
business responses (Neugebauer et al., 2015). On the other hand, issues that are highly salient to stakeholders are
likely to present an opportunity for more cooperative approaches to regulation.

Conclusion

The challenge of sustainability spans multiple domains, presenting myriad inter-related issues. Energy supply is
challenged by a rapid depletion of natural resources, greenhouse gas emissions, air pollution, nuclear risks,
uncertainties around supply, and energy poverty (IEA, 2011). Water supply is challenged by scarcity, pollutants,
extreme events (e.g. flooding) and insufficient access (Gleick, 2003). Business sectors face challenges related to
transportation, fossil fuel, depletion, risk of accidents and CO2 emissions (Geels, 2011). These challenges appear
as environmental issues; however, they are underlain by, and directly affect, social and economic systems (Markard
et al., 2012). The sustainability challenge is huge and complex. Within this context, individual agricultural opera-
tions are considering how best to improve the sustainability of their operations. The potential paths to improving
sustainability are not clear, and there is a risk that both small and large scale operators could be put off by the sheer
enormity of the challenge, or become distracted with relatively minor issues that do little to improve their overall
sustainability.

Sustainable indicator frameworks have been developed partly in a response to the inability of other approaches
(e.g. eco-efficiency and composite indicators) to accurately account for the complex multi-faceted nature of sustain-
ability. However, in reality, it is unlikely that a farmer will be able to measure all the indicators necessary to take full
advantage of an indicator framework. Prioritization of sustainability indicators helps to improve the practical
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operationalization of a sustainability indicator framework by focusing attention on only the most important issues
first. Prioritization of indicators for the NZ wine industry was undertaken through a meta-analysis of information
sources that were representative of the main drivers of sustainability. DFP views sustainability assessment and
reporting as primarily being a response to greater physical, regulatory, societal and consumer demands for sustain-
ability. DFP is premised on the idea that developing an understanding of these demands can provide guidance on
which sustainability issues to focus on first. For the NZ wine industry, these issues were first environmental issues,
and second social issues. This finding helps to explain the findings of others that suggest there is an imbalance in
sustainability assessment towards ecological issues, by demonstrating that there is significantly greater attention
given to these issues by multiple stakeholder groups.

Improving a business’s strategic response to stakeholder demands can be promoted through a more nuanced
understanding of stakeholder expectations, as well as though improving those characteristics or behaviours that
stakeholders consider important. Adopting this perspective is essential for improving the responsiveness of
producers (Ras and Vermeulen, 2009). From a practical perspective, DFP provides a tool capable of adding value
to a wide range of businesses by directing the organizational change needed to improve sustainability performance,
and to help trade associations to identify the most effective approach to guiding the their industry towards greater
satisfaction of stakeholder demands. This practical value stems from developing a better understanding of sustain-
ability drivers that have practical implications for a business’s performance (Marshall et al., 2005).

There are two key lessons to be drawn from the research. First, agricultural sustainability assessment can be
biased towards environmental issues, because it is these issues that are seen to be the most important by multiple
drivers of sustainability, and relatedly, these issues present the highest risk. This finding presents both an opportu-
nity and a warning for business sustainability strategies. On one hand DFP allows businesses to better identify
issues that their stakeholders expect to be addressed, while on the other hand it exposes a risk that other important,
yet less salient issues will be ignored. Second, if a holistic and interconnected vision of sustainability is to be
realized, a better understanding of why economic and governance indicators do not seem to be given as high status
by different drivers of sustainability needs to be developed. This paper has argued, however, that an appropriate
policy response may be capable of compensating for the gap between highly salient issues that a business is more
likely to address, and less salient issues that it is more likely to ignore.
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