www.pwc.co.nz

Assembling indicators of
market access risks for food
exports
Report from the Indicators
Working Group

Our Land and Water
National Science
Challenge
December 2019

Professor Caroline Saunders
Theme Leader, Our Land and Water National Science Challenge
Director, AERU
PO Box 85084
Lincoln University
Lincoln 7647
Christchurch

09 December 2019

Indicators and market access risk
Dear Caroline
Please find attached a report from the Indicators Working Group on using indicators for assessing
market access risk. The report assesses indicators for identifying emerging market access issues in
specific markets.
As per our contract received 4 July 2017, this content was originally produced as a submission to an
international academic journal. The submission was not subsequently published, and Our Land and
Water requested a re-formatted version for release. As a result, the structure of the report is that of a
journal submission.
The purpose of the research was to identify and test indicators of the level of consumer interest in
specific market drivers. The drivers were previously identified in research by your own unit, the AERU.
It focused on trends in international markets that could affect the market access of New Zealand
producers to consumers in foreign countries.
This report should be read in conjunction with the Disclaimer in the appendix.
We hope that this report can help Our Land and Water better understand the use of indicators for
assessing market drivers.

Yours sincerely

Dr Bill Kaye-Blake
Chief Economist
Wellington
E: bill.h.kaye-blake@pwc.com
T: 04 462 7033

PricewaterhouseCoopers New Zealand, 10 Waterloo Quay, PO Box 243, Wellington 6140, New Zealand
T: +64 04 462 7000, pwc.co.nz

Contents
1

Abstract

3

2

Introduction

3

3

Literature review

4

3.1

Economic drivers

5

3.2

Environmental drivers

6

3.3

Social drivers

7

3.4

Use of indicators

7

4

Method

8

5

Results

10

5.1

Indicator perspective

13

5.2

Country perspective

13

6

Discussion

14

7

Conclusion

16

8

References

16

9

Appendix: Data for analysis

20

10

Disclaimer

22

PwC

page 2

1

Abstract

International trade is important for New Zealand’s economy, which exports a large amount of agricultural and
food products. Maintaining this level of exports requires planning for future market access issues. The country
faces consumer, gatekeeper and regulatory risks from new issues in overseas markets, and identifying the issues
can help with this planning. Earlier work identified a number of potential drivers of market access issues
(Saunders C. , et al., 2017). Data to create indicators for the strength of these drivers were obtained from a
number of sources and used to assess the importance of seven market access drivers across five countries. The
analysis compared the importance of the drivers across the indicators and the countries. The results suggest
that there is little consistency across markets: different drivers are important in different places. Climate
change and carbon prices are relatively important, although not in all markets. The findings suggest that a onesize-fits-all approach may not be appropriate for creating a marketing narrative for New Zealand exports. The
research also demonstrates the difficulty of producing a holistic quantitative view of future export drivers.

2

Introduction

The value of international trade in food products nearly tripled in the ten years to 2015 (Food and Agriculture
Organization, 2015) and reached almost US$1 trillion in 2014 (FAOSTAT). The basic model of comparative
advantage, the Ricardian model, described trade based on different commodities, such as England trading cloth
for wine from Portugal (Ricardo, 1817). However, international trade also includes countries importing and
exporting the same commodity (Krugman, 1980), such as different types of wine. Product differentiation helps
explain existing patterns of trade (Helpman, 1981; Besedeš & Prusa, 2006), and provides benefits to consumers
(Krugman, 1995). As a result, it is important to understand the drivers of consumer demands for differentiated
products.
New Zealand trades in agricultural and food products. Annual primary sector export revenue was forecast to be
NZ$42.2 billion in the year to June 2018 (Ministry for Primary Industries, 2018), compared to total
merchandise exports of NZ$54.9 billion in the year to April 2018 (Statistics NZ, 2018). The main primary
exports are dairy products, meat, wool, forestry products, and horticultural products including kiwifruit, wine,
and pipfruit (Ministry for Primary Industries, 2018). The primary sector makes up about six per cent of the
country’s gross domestic product (Statistics NZ, 2018) but also provides raw materials for the food processing
sector and other manufacturing, increasing the significance of the primary sector. Access to export markets for
food products and the drivers of consumer demand for food are therefore important for New Zealand.
Saunders, Duff and Driver (2017) assessed the international and domestic drivers that could affect land-use
decisions or land-use practices in New Zealand, including some that related to consumer concerns or demands.
The present research1 extended that work by seeking to identify indicators of the level of consumer interest in
these specific drivers. It focused on trends in international markets that could affect the market access of New
Zealand producers to consumers in foreign countries. In particular, the research sought existing sources of data
that allowed cross-section and time-series investigation of the size of consumer concern. This approach was
chosen in order to explore a method for efficiently understanding the relative importance of consumer issues
without conducting primary research. By identifying and measuring indicators for particular drivers,
policymakers and industry groups can anticipate international consumer and market trends and adjust
production approaches and marketing efforts appropriately.

1 This report is a re-formatted version of a submission to an international academic journal. The authors of that submission
were William Kaye-Blake, Kelly Stirrat, Matthew J. Smith and Ranui A. Ellison.
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3

Literature review

To analyse the potential impact of consumer preferences on export markets, it was important to understand
those preferences. Research in New Zealand over the last several years has sought to gather data on consumer
preferences in the country’s key export markets (Miller, Driver, Velasquez, & Saunders, 2014; Lees & Saunders,
2015; Saunders, et al., 2015; Guenther, Saunders, Dalziel, Rutherford, & Driver, 2015; Driver, Saunders,
Guenther, Dalziel, & Rutherford, 2015; Saunders & Driver, 2016). Through both surveys and interviews, the
research created a dataset of the relative importance placed on a set of food attributes by consumers in China,
India, Indonesia, the UK, Japan and New Zealand (AERU, 2017). The research has used both attitudinal data
and willingness-to-pay methods to assess the levels of consumer concern. These techniques can provide data on
the relative importance of product attributes, across attributes, products, countries, and consumer segments.
Patterns of international trade are also affected by institutions and organisations involved, such as global
supply chains and national governments (Food and Agriculture Organization, 2015). Consumers buy products
from retailers, either the brick-and-mortar type or virtual, and these retailers are at the end of supply or value
chains or embedded in networks (Chen & Paulraj, 2004; Saunders, et al., 2016). Those retailers influence the
decisions that consumers make by acting as guides and gatekeepers (Anderson, 2007). They filter the products
that are available to consumers and they recommend patterns of consumption based on the preferences and
ambitions of those consumers (Earl, 1986). In addition, the market for food products is affected by government
policy and regulations. Governments not only influence prices through tariffs and quotas, but they apply a
range of other policies that affect trade directly and indirectly (Krugman, 1998). From the perspective of an
exporting country, consumer preferences, gatekeeper behaviour and government regulations are all factors in
shaping import demand for its products (Sanderson, et al., 2003). Consumer preferences create risks that
consumers may choose to avoid purchasing certain products or product from certain countries. Gatekeeper
behaviours entail risks that firms in a supply chain may stop accepting products or may impose onerous
demands on suppliers, making it difficult or impossible for exporters to get their products to final consumers.
Finally, regulatory risks involve changes to laws or regulations in an importing country that reduce or prevent
access to its consumers. As result, exporting countries need to understand not only overseas consumers, but
also the regulatory and commercial environment of importing countries. Gatekeepers and regulators may be
responding to consumer concerns or to other pressures, and their reactions can serve to blunt or amplify
consumer preferences (Sanderson, et al., 2003). These preferences, behaviours, and risks are also dynamic, so
exporters need to stay informed about present trends and develop expectations about the future.

Saunders et al (2017) identified 32 possible drivers within three broad themes with respect to New Zealand’s
primary production, as shown in Figure 1. The present research focused on seven of those drivers deemed most
relevant to international market access. Under the economic theme, those drivers were food safety and carbon
emissions trading schemes. Under the environmental theme, the drivers were food miles or local food
(locavore), climate change, and water quality. Finally, the social theme included the drivers ethics/fair trade and
animal health and welfare.
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Figure 1. International and domestic drivers likely to impact land use practices

Source: (Saunders C. , et al., 2017)

3.1

Economic drivers

The economic drivers of food safety and carbon emissions trading schemes could affect New Zealand’s access to
international markets. Food safety refers to the conditions and practices that preserve the quality of food
(Saunders C. , et al., 2017). Poor food safety practices are a public health issue, but also a consumer perception
issue. If specific food products from New Zealand are perceived to be unsafe to eat, export markets may stop
importing those products. As well, that perception could be ‘contagious’ and spread to all food exports from
New Zealand. Globally, poor food safety practices cause over 600 million cases of illness each year (World
Health Organisation, 2015). With the growing complexity of global food supply chains, there is less certainty
over the safety of some food products, and greater opportunity for food scares (Whitworth, Druckman, &
Woodward, 2017). As a result, the level of concern over food safety issues is likely to increase, which has the
potential to limit New Zealand’s access to export markets. In one example, Chinese consumers were found to be
willing to pay more for food products with safety labelling, although the observed price premium was modest
(Wang, Mao, & Gale, 2008). An issue identified in the research is whether consumers are sufficiently informed
about food safety labelling, however (Wang, Mao, & Gale, 2008).
Carbon emissions trading is a market-based solution that provides economic incentives for reducing polluting
emissions (Saunders C. , et al., 2017). There are currently 17 emissions trading schemes for greenhouse gases
spanning 35 countries. In recent years, there has been a general increase in countries recognising the
importance of committing to emissions reducing activities. Emissions trading is one of the mechanisms
countries can use to incentivise emissions reductions. As more countries impose charges on greenhouse gases,
it is possible that they may establish trade barriers for countries that do not (Reinaud, 2009). The price of
carbon, therefore, becomes a consideration in trade decisions. One analysis found that 21.5 per cent of global
CO2 emissions were embodied in international trade in 2001 (Peters & Hertwich, 2008). The concern is that
individual countries can reduce their own emissions from production by using international trade, allowing
high-emission activities to happen in other countries and importing their products. However, it is not simply
the case that traded products are associated with higher emissions than domestic products, as careful analysis
has shown (Saunders, Barber, & Taylor, 2006). Thus, policies would need to be designed to adjust for the
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carbon content of consumption as well as production (Peters & Hertwich, 2008). If New Zealand is not seen to
be pricing carbon appropriately this could prove to be a threat to market access.

3.2

Environmental drivers

Local food, climate change and water quality are among the environmental drivers that have the potential to
affect New Zealand’s access to international markets. Research has drawn direct links between international
trade and the effects of production activities on the environment. One study reported that ‘a significant number
of species are threatened as a result of international trade along complex routes, and that, in particular,
consumers in developed countries cause threats to species through their demand of commodities that are
ultimately produced in developing countries’ (Lenzen, et al., 2012, p. 109). The research linked the import
demand for products to environmental damages, in that case, species decline. The authors suggested that
different consumer choices could reduce species loss by reducing trade in products with high environmental
impacts.
Demand for local food is a complex driver that includes issues such as food miles, country of origin, and
consumer ethnocentrism. Food miles refers to the distance food travels from the place of production to the
place of consumption (Saunders C. , et al., 2017). As the awareness of the environmental impact of agriculture
has become more widespread, the concepts of ‘local foods’ and ‘food miles’ have become powerful tools in
shaping consumption choices. Given New Zealand’s distant location relative to many trading partners, food
exports can travel a long way to their destination. Increasing concern over food miles could, therefore, pose a
threat to consumers in export markets purchasing New Zealand food products. Research suggested that food
miles contribute a small portion of the total energy and greenhouse gas emissions associated with food
production (Weber & Matthews, 2008; Saunders, Barber, & Taylor, 2006; Coley, Howard, & Winter, 2009;
Saunders & Barber, 2008). However, the facts about energy consumption may not change consumers’
perceptions about the importance of food miles, nor the potential for gatekeeper activity to restrict products
from distant producers.
Country of origin (COO) refers to the location where a food product was initially produced or processed. It is
typically associated with labelling to communicate the COO to the consumer. Grunert (2005) identifies COO in
Agribusiness as a cue that acts as a proxy for other drivers including quality and food safety. It may also serve
to signal food products that are locally produced. While there is limited information to suggest that COO
labelling is a major consumer preference for primary products (Saunders C. , et al., 2017), widespread
preferences within key export markets for products from specific countries of origin (Bremer, Mirosa, KayeBlake, Cong, & Harker, 2018) could impact New Zealand’s performance in those markets. One trend relevant
for the tendency to ‘buy local’ is consumer ethnocentrism. The definition of consumer ethnocentrism developed
in the literature seems to focus on strong and blanket preferences for domestically-produced products
(Shankarmahesh, 2006). That is, it is ‘inelastic with respect to price or other product related attributes’ and ‘a
general tendency … as opposed to a specific attitude’ (Shankarmahesh, 2006, p. 148). Although it is considered
distinct from COO preferences, consumer ethnocentrism is one type of consumer preference that prioritises
local products over foreign products and could reduce market size for exporting countries.
Climate change refers to the anthropogenic shifts in global climate patterns, largely brought on by increased
industrial activities involving the release of greenhouse gases. Increased awareness of the environmental impact
of food production could influence consumers’ food purchasing decisions (Saunders C. , et al., 2017). The
nature of consumer concerns may not be well articulated, and could intersect with several other issues (de Boer,
de Witt, & Aiking, 2016). Increases in greenhouse gas emissions are related to both production and
consumption activities, and can be linked to industrial manufacturing, transport, and agriculture, all of which
are part of the agri-food supply chain. Just within the agricultural production system, greenhouse gases can be
linked to fossil fuels, such as diesel for tractors or petroleum for agricultural chemicals, and to biological
emissions, such as methane produced by ruminants. How consumer concerns about climate change will affect
the agri-food system is therefore uncertain.
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Water quality refers to the physical state and purity of water bodies and water used in primary production.
Researchers attempted to understand the salience of water quality in traded products by surveying consumers
across six countries, including China, India, Indonesia, Japan, New Zealand and the UK (AERU, 2017). The
survey asked participants to rank their concerns when shopping for food and beverages across ten attributes,
one of which was the environment. As a subset of the environment, water quality was ranked the number one
attribute in all countries surveyed, with 85 per cent of Chinese respondents and 80 per cent of British
respondents identifying it as significant (Saunders, et al., 2016). The research demonstrated that water quality is
the most significant consumer concern within the wider theme of the environment (Guenther, Saunders,
Dalziel, Rutherford, & Driver, 2015). Water quality as an environmental concern could thus affect consumers’
food choices, as well as gatekeeper behaviours with respect to the food supply chain.

3.3

Social drivers

Fair trade and animal welfare are two social drivers that could affect New Zealand’s access to food export
markets. Fair Trade is a movement, so its definition is not exact (Moore, 2004). However, it involves creating
international trading relationships that support producers by improving prices and other business terms, and
that also raise awareness among consumers in richer countries of the impacts of trade on producers in poorer
countries (Moore, 2004). It denotes trade between companies in developed countries in which fair prices are
paid to producers, or, the branding developed by international group Fairtrade International is applied
(Saunders, Duff, & Driver, 2017). At an international level, some consumers have shown a preference for
ethically produced and fairly traded goods. In 2012, the total value of fairly traded goods amounted to $1.4
billion in the US alone (Hainmueller, Hiscox, & Sequeira, 2015).
Fair Trade products appeal to a few different consumer segments (Moore, 2004; Ozcaglar-Toulouse, Shui, &
Shaw, 2006). The exact motivations have changed over time, but the core motivations are ethical consumerism
and ‘green’ environmentalism (Moore, 2004). To appeal to the ethics of these consumers, Fair Trade shortens
the perceived separation or distance between consumers and producers (Moore, 2004). The aim is for a more
meaningful and personalised transaction (Moore, 2004; Ozcaglar-Toulouse, Shui, & Shaw, 2006). The extent of
the underlying consumer trust in Fair Trade as a concept and Fair Trade products can be measured by survey
research (Castaldo, Perrini, Misani, & Tencati, 2009). Furthermore, the eventual purchase intention can be
deconstructed into attitudes, personal behavioural control and self-identity (Ozcaglar-Toulouse, Shui, & Shaw,
2006), all of which are potentially measurable with indicators.
Animal welfare is a blanket term for the living conditions and or the psychosocial state of animals. For the
purposes of this research it refers specifically to animals used in the food production process (Saunders C. , et
al., 2017). Consumers tend to define animal welfare in terms of natural lives and humane deaths, meaning
animals should be allowed to live as closely to how they would naturally as possible (Harper & Henson, 2001).
Consumers both internationally and domestically have shown a preference for products that maintain or
enhance the animal welfare, and are willing to pay for such products. Harper & Henson (2001) explain that
‘consumers equate good animal welfare standards with food standards’. Guenther et al (2015) found that among
food markets surveyed, animal welfare was one of the top five qualities that impact purchasing decisions. If
New Zealand’s food products are not perceived to support animal welfare, this could pose a threat to
international market access for those products.

3.4

Use of indicators

Saunders et al (2017) found that the issues discussed above have the potential to threaten New Zealand’s access
to international export markets for food products. To measure the impact that these issues could have, the use
of indicators is required. Indicators are commonly used to provide an understanding of the state of a
phenomenon of interest, and are measured over various times and/or spaces to allow comparison and
observation of trends (PwC, 2017). When using indicators to measure issues, it is important that the indicators
chosen are fit for purpose. One scheme for assessing indicators identified six criteria for fit-for-purpose
indicators (PwC, 2017). Valid indicators adequately reflect the phenomenon they are intended to measure and
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are appropriate for their intended purpose and users. Indicators should be defined as clearly as possible and
should use standardised processes that enable measurement to be repeated across different places (crosssectional data) and time periods (time-series data). They should ideally use data that is readily available or can
be collected with time- and cost-effective methods, enabling more data to be collected and increased uptake of
indicators. Indicators should also be easy to communicate to or with their intended audience. They should
measure actual performance towards outcomes as opposed to processes that may be far removed from any
impact, although where this is not possible, relevant proxy measures can be a useful substitute. Finally, fit-forpurpose indicators should be accepted and supported by necessary stakeholders to ensure they are actually used
and meaningful.
Two concerns that motivated the present exercise were seeking standardised indicators to improve spatial and
temporal comparability, and relying on already-collected data rather than primary research, in order to have a
time- and cost-effective approach to assessing the potential impact of these consumer issues. It is possible to
find individual pieces of research that focus on one or another of the issues discussed, and many such pieces of
research were cited above. They measure the strength of consumer preferences at a point in time and for
particular places. Also referenced was one research programme that collected large amounts of consumer data
across several countries and many issues (AERU, 2017; Saunders, et al., 2016), but the data have short time
series and the method has not been used to develop other comparable data sets. To begin a process of
estimating future impacts of specific issues based on indicators, standardised, accessible data from existing
sources would be preferable.

4

Method

Saunders et al (2017) developed a list of drivers likely to affect New Zealand’s primary sector (Figure 1), and
the present research focused on seven consumer-related issues in some of New Zealand’s key trading partners.
The markets chosen for this research, and the dollar value of exports to each country in 2017 (Statistics NZ,
2017), were Australia (NZ$8.4 billion), China (NZ$10.4 billion), the European Union (EU) (NZ$4.8 billion),
the United Kingdom (UK) (NZ$1.4 billion), and the United States (US) (NZ$5.2 billion). For each driver, the
literature was reviewed to identify any fit-for-purpose indicators that could be used to measure its potential
impact. For several drivers, either there was no specific indicator suggested, or indicators were not used
consistently available across the markets studied. In these cases, the descriptions of the drivers were used to
identify potential candidate indicators, which were then reviewed for availability and validity. The indicator for
each driver is noted in Table 1.

Table 1. Selected drivers and indicators
Driver
Food safety
Carbon emissions trading schemes
Local food
Climate change
Water quality
Ethics and fair trade
Animal health and welfare

Indicator
Number of outbreaks of foodborne illness per 100,000 population
Carbon price under emissions trading schemes
Proportion of agricultural products subject to import duties
Proportion of people concerned about climate change
Proportion of people concerned about environmental problems
Total international revenue of FairTrade-branded products
Rate of vegetarianism as percentage of population

To the extent possible, indicators were selected using the criteria of fit-for-purpose indicators (PwC, 2017),
although some of the indicators do not meet all the criteria. In order to focus on time- and cost-efficient
indicators, primary research was not conducted; instead, data was sought from a range of sources including
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official statistics, government data, large-scale consumer surveys, market research data, and academic
literature. Where possible, a time series of data was collected over the past ten years for each of the export
markets. Due to data limitations and inconsistencies across data sources it was not possible to collect the same
data from the same time periods for each market. Data was standardised as much as possible, in particular by
seeking data collected with standard definitions and by focusing on the rate of change over time rather than
levels of indicators.
Indicators for economic drivers were generally available. The indicator chosen for food safety was the number
of outbreaks of foodborne illness per year, standardised per 100,000 population. Government data on this
indicator was found for both the UK (Public Health England, 2017) and US; however, the US Centers for
Disease Control reports only multi-state outbreaks (Centers for Disease Control and Prevention, 2018), which is
a narrower definition than the other countries. Data from the World Health Organisation were available for
Europe, while data for Australia were collected by researchers and published in an academic journal (Astridge,
et al., 2011). No data source was found for foodborne illness outbreaks in China. The indicator to measure the
impact of emissions trading schemes was the price of carbon under the schemes. The EU has a region-wide
emissions trading scheme covering all 28 EU member states. The UK had its own scheme from 2002 until
becoming part of the EU emissions trading scheme in 2005. Australia had an emissions trading scheme from
2012 to 2014, and replaced it in 2015 with an alternative carbon-pricing mechanism. For Australia, the prices of
emissions reductions purchased through the Emissions Reduction Fund was used for the Australian carbon
price. The US has two regional schemes and China launched a scheme in 2015 that covers six cities and seven
provinces. For the US and China, the average value across the schemes was taken to give a single value for the
market.
Indicators were selected for the three environmental drivers. The indicator chosen for local food was the
percentage of agricultural product imports that incur duties for each market. Data for this indicator were
available from the World Trade Organisation (World Trade Organisation, 2016). The climate change driver was
measured by the level of concern about climate change. Data on public concern about climate change were
available through government or academic surveys in each of the five markets examined, though data from
China were limited (Stokes, Wike, & Carle, 2015; Yu, Wang, Zhang, Wang, & Wei, 2013; European
Comission, 2017; UK Department of Business, Energy and Industrial Strategy, 2012 - 2018; Lowy Institute for
International Policy, 2017; Leiserowitz, et al., 2018). The level of concern about the environment was chosen
as a proxy indicator for water quality as there were no consistent measures specific to water quality in the
markets of interest, and water quality is key to consumers’ environmental judgments (Guenther, Saunders,
Dalziel, Rutherford, & Driver, 2015). Data for Australia, China, the UK and the US were collected by National
Geographic (2008; National Geographic, 2010; National Geographic, 2012; National Geographic, 2014), while
EU government data was available for the EU (European Commission, 2014).
Two social drivers were investigated. The indicator chosen for measuring the impact of ethics and fair trade
was the total global revenue of the FairTrade brand (Statista, 2018). This indicator was chosen as there were no
consistent or reliable measures of concern about fair trade specific to the markets of interest. FairTrade
International appeared to collect data on producers, but not on their markets (FairTrade International, 2015).
The indicator chosen for animal welfare was the rate of vegetarianism in each market. It was chosen as animal
welfare is often cited as a reason for choosing a vegetarian diet. Government statistics on vegetarianism were
available for Australia (Australian Bureau of Statistics, 2013), while data for the US and UK came from
industry bodies (The Vegetarian Resource Group, 2017; Vegetarian Society, 2013). Reliable data on the rate of
vegetarianism in China was not found.
Analysis of the data considered two perspectives. One was an analysis by indicator, which assessed the
importance of the driver across the countries in the analysis. The relative importance was assessed both as the
current level and as the rate of change over a recent time period. As data were available at different frequencies
for each indicator and each market, the rate of change was standardised by using compound annual growth rate.
The second perspective was an assessment of each country across all the drivers, to investigate the relative
importance of the different drivers in each market. For the country analysis, the focus was on the rate of recent
changes, on the assumption that change is more disruptive for consumer, gatekeeper, and regulatory risks than
any particular level of concern. Methods were considered for collapsing the two dimensions in the indicator
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analysis into single scores for the country analysis, but the heterogeneity of the underlying data meant that any
approach to creating a single scoring method across all indicators and countries was inconsistent.

5

Results

The results from the two summary assessments are presented below. The underlying data are available in the
appendix. The results are presented in two figures. The first figure contains two-dimensional graphs for each
indicator as a scatterplot of country results. The second figure contains seven-axis spiderweb diagrams for the
countries, with one axis for each indicator.
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Figure 2. Indicator results
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Figure 3. Relative change in indicator for each market
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5.1

Indicator perspective

The indicator graphs provide a summary assessment of the importance of each driver across the countries in
the study. Each graph presents the level of the indicator on the x-axis and the compound annual growth rate
(CAGR) on the y-axis. Countries closer to the origin are markets in which the indicator indicated that the
particular issue was less important and consumer concern was fairly constant. Countries in the upper righthand quadrant were markets where concern about the issue is strong and growing.
Overall, there was no strong trend among the economic drivers. The price of carbon under each trading scheme
had experienced a series of fluctuations. In general, however, the price of carbon under each market’s scheme
had increased in the past five years, except in Australia. Carbon prices in Australia have decreased significantly
since their trading scheme was replaced with an auctioning mechanism in 2015. Both China and the US had
more than one emissions trading scheme. China’s scheme was established most recently and covered only the
six top emitting provinces and seven cities. The Chinese scheme was introduced in 2017 and the price has
increased in 2018 in all provinces and cities it covers. The US had two schemes: the California Cap and Trade
Programme and the Regional Greenhouse Gas Initiative (RGGI), covering nine north-eastern states. The UK
did not have a specific emissions trading scheme as it fell under the EU scheme. The figure suggests that
emissions trading schemes were important in several countries, and becoming even more important. For the
second driver, foodborne illness outbreaks in Australia and the UK have increased in recent years, but they have
decreased in other markets, with a significant decrease in the EU. There were also very few outbreaks each year,
so even in those markets that have seen an increase, foodborne illness outbreaks are uncommon. The graphs for
these two indicators suggest that these drivers behave differently across the markets, and there is no consistent
economic theme for market access.
The indicator graphs showed mixed results. The level of trade protectionism had decreased, with a higher
proportion of agricultural products now being imported duty free compared with 2010. For most of New
Zealand’s top export markets, around half of agricultural products are able to be imported duty-free. China,
however, has duties on around 99 per cent of all agricultural imports. There has been only a small amount of
change in this proportion in these countries, with most increasing the amount of duty-free products. Only the
US has increased the proportion of products that are subject to import duties. However, the indicator graphs do
suggest some concern about the environment in the markets investigated. For climate change, most countries
were in the upper right-hand quadrant of the graph. The data showed that a high proportion of people were
concerned about climate change in each of the markets, and the proportion has been increasing in every market
except China. Similarly, the data showed a high level of concern about the environment in each market, with
growth in that concern. The graphs suggest that environmental concerns are possibly important as potential
trade issues across the countries investigated.
Two social drivers were investigated, although the data for creating indicators were relatively poor. One social
driver was ethical consumption, proxied by purchases of FairTrade products. Because FairTrade International
does not report country-specific consumption figures, it was not possible to assess the scale of the issue or the
change over time at a country level. It was possible, however, to observe that trade in FairTrade products has
been growing at nearly ten per cent per year. The increase suggests an increase in global awareness of the brand
and concern about ethically produced and traded goods, although not specific to food products. The other social
driver was animal welfare, and the indicator was the proportion of vegetarians in each market. The level of
vegetarianism has decreased in most of the markets we investigated; they decreased in the EU, UK and US,
although they increased in Australia. Vegetarianism is only one way that people can demonstrate their concern
for the welfare of animals through dietary choices, however, so the link between the driver and the indicator
could be weak. The two indicators do not provide a strong result about directionality of social concerns with
regard to food consumption or imports in the target markets.

5.2

Country perspective

The second approach to summarising the indicators involved creating a country-specific perspective, to
examine the drivers that were potentially affecting consumer demand. The approach used was to present the
indicators on spiderweb diagrams for each country, as shown in Figure 3. Taken together, the graphs suggest
that there was no consistency across the countries: no driver was consistently important across all markets.
They further suggest that no particular theme was important: across the economic, social, and environmental
themes, no one of them was consistent prominent.
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The graphs do suggests which drivers were of concern in each country. In Australia, the issues that seemed to be
the greatest concern were climate change, food safety and animal welfare. Concern about the environment and
climate change, as well as the proportion of vegetarians, have shown the biggest increases in recent years. The
graph does suggest that the social theme has some prominence, although, again, the FreeTrade data were global
rather than national. Data for some of the indicators were not available for China, however economic issues
appear to be the most important. The driver that could be the biggest issue for access to the market in China
was the price of carbon under their emissions trading scheme. The price of carbon has increased by over 25 per
cent since the scheme was launched in 2017. On the issue of local food, it is important to note that, while the
proportion has decreased, China imposes duties on almost 99 per cent of relevant products. The impact of the
China-New Zealand Free Trade Agreement has not been factored into the analysis, because the aim is to
understand general attitudes towards local foods rather than specific trade policies. Overall, the economic
drivers were mixed for China. In the EU, carbon prices and environmental issues appeared to be important
drivers. Under the EU emissions trading scheme, the price of carbon has increased by over 20 per cent in the
past five years. Concern about the environment generally and climate change specifically have both increased in
recent years. These results suggested that environmental concerns were the drivers most likely to cause market
issues. In the UK, economic and environmental issues tended to be of greater concern than social issues, but
even they showed mixed results. The biggest issues for the UK market were concern about the environment and
climate change, as well as the price of carbon; foodborne illness outbreaks also had some significance. As with
the EU and UK, economic and environmental issues tended to be important themes for the US. The proportion
of people concerned about climate change, and the environment more generally, increased over the past few
years. The price of carbon also increased under US emissions trading schemes. The US was the only market in
which the proportion of agricultural products subject to import duties increased. Local food, carbon prices and
environmental impact thus seemed to be salient issues for the US market.
The overall impression is mixed. There were no specific themes around which New Zealand could organise its
primary exports and hope to appeal consistently to its largest export markets. Within the themes, specific
drivers were important for each country, but the importance of each driver varied by country. The general
pattern (shape) for the EU, UK, and US was somewhat consistent, emphasising climate change and carbon
price (and possibly ethical/fair trade), and de-emphasising food safety and local foods as consumer drivers.
However, the patterns of drivers were different for Australia and China. For Australia, animal welfare and
climate change could be useful to address, while the carbon price seemed to be a key driver for China.

6

Discussion

New Zealand’s position as an exporter focused on primary production means that it relies on access to
international food markets. Potential issues that could threaten this access need to be addressed to ensure that
exports are not compromised. A wide range of drivers of international demand have the potential to create
market access issues for New Zealand (Saunders C. , et al., 2017). To get a sense of the issues that could become
important and to prioritise efforts to address them, an assessment that integrates across many drivers and
markets is needed. Furthermore, to ground the analysis in evidence and data, the drivers should be quantified
by indicators.
The research demonstrated a possible approach to getting this high-level view. It demonstrated that it is
possible to assemble data from different sources and analyse and present it in a way that demonstrates the
importance of specific indicators, both overall and by export market. The graphs presented provide a digestible
summary view of some key drivers and suggest which consumer issue could become important in the near
future.
From an indicator perspective, there are a few drivers to monitor. Examining both the scale and the recent
change of each driver provided an indication of the issues that could be important for New Zealand. When
looking at a combination of scale and change, the data suggests that climate change and the environment in
general are both a large and growing concerns. Over half of people in all markets are concerned about climate
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change, with over 90 per cent of those in the EU concerned. That level of concern had generally grown over the
previous five years. Looking at both scale and change also indicates that emissions trading schemes could prove
an issue for New Zealand. The price of carbon under each market’s scheme has increased over the past five
years, except in Australia.
The indicator data suggests certain drivers are less important than others, and may become less of an issue over
time. Animal welfare, for example, does not appear to be a pressing issue. The rate of vegetarianism in each
market, chosen as the indicator for animal welfare, is low and decreasing in most markets. This finding suggests
that the risk of consumers choosing a meat-free diet is low. As meat products are a significant export
commodity for New Zealand, the decline in vegetarianism is likely to be good for exports. Whether the rate of
vegetarianism is a good indicator for more generalised animal welfare concern is an open research question,
and would have bearing on potential market access issues.
For some of the drivers selected, it is difficult to infer trends based on the indicator data. Food safety is one such
issue. The level of foodborne illness is inconsistently reported, although it is possible to track changes over time
for most export markets. A further issue is whether the actual rate of incidents is a good measure of concern or
perceptions. The indicator for ethics and fair trade shows that the value of products traded under the FairTrade
brand is growing. The available data is not specific to markets, so it is difficult to know whether the generalised
growth in concern is replicated across all countries. Local food is another issue in which there is no clear pattern
in the indicator data. China was the extreme example in this case, with nearly 99 per cent of all agricultural
imports subject to duties. In each of the other markets, the proportion of agricultural products subject to import
duties was around 50 per cent, and had decreased in all markets except the US. There is some evidence from
the literature of growing consumer preferences for locally produced food (Coley, Howard, & Winter, 2009), but
there is no widely available source of data to assess this trend across markets and relative to other drivers.
Examining the indicators in each market highlighted some of differences among New Zealand’s trade partners.
In Australia, for example, food safety, climate change and animal welfare are the issues that have shown the
biggest increase in importance. Australia is one of just two markets in which foodborne illness outbreaks
increased, and the only one in which vegetarianism increased. In China, the price of carbon is the issue that has
increased the most. In the EU, UK and USA, carbon prices are also an important issue, although concern about
climate change and the environment in general are just as important. The results suggest that similar drivers
are important for the EU, UK, and USA, but that Australia and China could be focusing on different drivers.
The analysis also show that, while drivers can be linked to certain themes (economic, environmental and
social), consumer demand seems more likely to be driven by specific issues than broad themes. In general, the
social drivers were less important than the economic and environmental ones. Not all economic and
environmental drivers were equally important, however. Carbon emissions trading schemes were the only
economic driver that appeared to be an important issue in most markets. The level of concern about climate
change was the most important environmental issue in every market, and is also growing. The results suggest
that it is important that New Zealand address drivers of international consumer demand on an issue-by-issue
and country-by-country basis. The two drivers that look most likely to present issues across key export markets
are climate change and emissions trading. These two issues are interlinked. The implementation of emissions
trading schemes is a reaction to growing global concern over climate change, and is a measure intended to
mitigate climate change.
The goal of the exercise was to create a summary of consumer drivers across major export markets for New
Zealand, using quantitative indicators. While it was possible to locate indicators for many drivers and markets,
the process has identified limitations in doing so. Fit-for-purpose indicators for some drivers were located;
however, for other drivers the link between the indicator and the driver was less direct. For example, while
vegetarianism and animal welfare are linked, the one is not necessarily a good indicator of the other.
Pragmatism was allowed to prevail, in the sense that the exercise focused on finding the best available
information in a cost-effective way. The biggest limitation to using indicators for the research was the lack of
consistent data, particularly for comparisons across countries. For example, data on the number of foodborne
illness outbreaks were inconsistently defined across the countries, data on FairTrade were insufficiently
disaggregated, and some data were unavailable for China. Focusing on rates of change rather than raw data
helps overcome international inconsistencies, but the level of concern in each country is also likely to be useful
to understand. The central difficulty is that anticipating consumer, gatekeeper, and regulatory risks is
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important for maintaining market access, but the type of data required to do so across multiple drivers and
countries – panel datasets of consumer and market concerns – simply do not exist. The best that can be hoped
for is a cobbled-together analysis of multiple data sources.

7

Conclusion

Multiple drivers of trade and market access are likely to affect New Zealand’s primary sector exports, which are
an important part of its economy. Important drivers have been identified in prior research (Saunders, Duff, &
Driver, 2017), and they are likely to lead to consumer, gatekeeper, and regulatory risks in the future. To
anticipate those risks, an analysis of indicators for some key drivers was undertaken. The main result of the
assessment of seven indicators for five countries was the variability across them. There was little consistency
regarding which drivers were important across the countries. To some extent, climate change and carbon prices
concerns are important, but only for some markets. In each country, indicators pointed to a different set of
drivers as being key for that market.
To support New Zealand’s positioning in these markets, there are a few blanket observations about the drivers.
The first is that climate change and related concerns do appear to be more important than other issues for most
countries, so creating a marketing narrative that meets those concerns could be useful. Water quality or a
general focus on the environment appeared to be less compelling. Food safety, proxied by outbreaks of
foodborne illness, also appeared to be much less of an issue. Finally, a focus on local food might cause a market
access problem given the distance of New Zealand from most markets, but the indicator for trade protectionism
suggested that it is not likely to be a concern.
These blanket statements should be read in the context of the research, which was trying to predict the future
using indicators that may be poorly linked to the consumer drivers of interest. The research was, admittedly,
searching under the lamppost for the keys dropped in the alley nearby. There are three comments to make
about that approach, however. First, it is important to attempt this type of summary research to get a view
across issues and markets. Policy-makers and exporters need to make decisions now about where to focus their
efforts, and cannot wait for the perfect dataset to be available. Even though the data may be inadequate,
experimenting with ways to analyse and present the information helps prepare the way for future, better, work.
Secondly, the lamppost analogy is not exact, because the data and indicators are linked to drivers; it is the
strength of the linkage that is uncertain. Thirdly, identifying the gaps in data and inconsistencies in definitions
provides an indication of potentially useful future avenues of primary research. By identifying what could be
usefully measured, it is hoped that someone may go measure it.
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Appendix: Data for analysis

Table 2. Food Safety - number of foodborne illness outbreaks (per 100,000 population)
Market

2005

2006

2007

2008

2009

Australia

0.64

0.56

0.67

0.47

0.66

EU

1.01

1.53

1.59

1.44
0.05

UK

2010

2011

2012

2013

2014

2015

1.29

1.20

1.13

1.08

1.13

1.14

0.79

0.1

0.06

0.14

0.07

0.05

0.02

0.06

Table 3: Food Safety - number of multistate foodborne illness outbreaks in USA (per 100,000 population)
2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

0.0013

0.0020

0.0032

0.0045

0.0032

0.0035

0.0041

0.0034

0.0043

0.0013

0.0020

Table 4. Emissions Trading Schemes - price of carbon by Emissions Trading Scheme (US dollars per tonne
CO2-e)
Market (scheme)
Australia
China – Beijing
China – Tianjin
China – Shanghai
China - Chongqing
China – Shenzhen
China – Guangdong
China – Hubei
EU (including UK)
USA - California
USA - RGGI

2012
22.20

2013
22.34

2014
22.35

2015
9.33

2016
7.75

7.41
14.0
2.8

7.37
15.1
2.8

4.80
12.3
4.8

8.42
13.1
5.4

7.96
13.8
2.5

2017
9.66
7.6
1.3
4.7
0.2
5.5
1.9
1.8
7.96
13.6
3.9

2018
10.22
9.4
1.4
6.2
3.8
6.7
2.3
2.3
9.10
15.6
4.3

Table 5: Local Food - proportion of agricultural products that are subject to import duties
Market

2010

2015

Australia

50.6%

48.2%

China

99.1%

98.5%

EU

58.9%

55.5%

UK

58.9%

55.5%

USA

58.4%

61.1%
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Table 6. Climate Change - proportion of people concerned about climate change (%)
Market
Australia
China
EU
UK
USA

2008
60

2009
48

90

88

2010
46
93

2011
41

2012
36

2013
40
78
90
66
53

89

62

52

65
58

53

2014
45

2015
50
75
91
66
55

68
56

2016
53

2017
54

70
61

92
71
64

2018

74
63

Table 7. Water Quality - proportion of people concerned about the environment (%)
Market
Australia
China
EU
UK
USA

2008
53
69

2009

2010
51
75

2011

2012
42
72

2013

2014
45
77
70
45
49

72
45
53

43
47

43
47

Table 8: Ethics and Fair Trade – global FairTrade revenue (million Euro)
2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

1,132

1,623

2,381

2,895

3,443

4,319

4,984

4,787

5,500

5,900

7,300

7,880

2014

2015

2016

Table 9. Animal Welfare - proportion of vegetarians (% of population)
Market

2007

Australia

3.5

2008

USA

PwC

2010

2011

2012

2013

9.7

EU
UK

2009

3.0
3.2

3.0

2.0

2.0

2.0

3.0

2.0

2.0

2.0

5.0

4.0

7.0

11.2

3.4

3.3
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10 Disclaimer
This report has been prepared solely for the purposes stated herein and should not be relied upon for any other
purpose. We accept no liability to any party should it be used for any purpose other than that for which it was
prepared.
To the fullest extent permitted by law, PwC accepts no duty of care to any third party in connection with the
provision of this report and/or any related information or explanation (together, the “Information”).
Accordingly, regardless of the form of action, whether in contract, tort (including without limitation,
negligence) or otherwise, and to the extent permitted by applicable law, PwC accepts no liability of any kind to
any third party and disclaims all responsibility for the consequences of any third party acting or refraining to
act in reliance on the Information.
We have not independently verified the accuracy of information provided to us, and have not conducted any
form of audit in respect of the organisation for which work is completed. Accordingly, we express no opinion on
the reliability, accuracy, or completeness of the information provided to us and upon which we have relied.
The statements and opinions expressed herein have been made in good faith, and on the basis that all
information relied upon is true and accurate in all material respects, and not misleading by reason of omission
or otherwise.
The statements and opinions expressed in this report are based on information available as at the date of the
report.
We reserve the right, but will be under no obligation, to review or amend our report, if any additional
information, which was in existence on the date of this report was not brought to our attention, or subsequently
comes to light.
This report is issued pursuant to the terms and conditions set out in our contract with the Our Land and Water
National Science Challenge (via AgResearch) received 4 July 2017.

PwC
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