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Abstract 

Purpose– Despite several contributions to greenhouse gas emission and carbon footprint 

reduction, the literature lacks empirical insights into the business impact of climate risks, when 

they materialize, and techniques to manage them. This study aims to devise a model delving 

into critical climate risks and the role of consortia and social capital to mitigate these risks.  

Design/methodology/approach– A mixed-methods approach was employed, including 

qualitative and quantitative data from small and medium enterprises (SMEs) in an Australian 

agrifood supply chain (AFSC).  

Findings– The qualitative analysis uncovers four critical climate risks and a repertoire of 

relational, structural, and cognitive social capital accrued by SMEs of AFSC through consortia. 

The quantitative analysis corroborates that the SMEs that accumulate higher social capital 

through active engagement within consortia are able to respond more effectively to climate 

risks compared to others. We, therefore, find that climate risk mitigation in SMEs is the 

function of both association (consortia) membership and the accrual of higher social capital 

through active involvement and collaboration within networks. 

Originally/value– This is the first study in employing a moderated-moderation model that 

simultaneously investigates the business impact of climate risks and how the moderating 

impact of consortia (a primary moderator) is further moderated by social capital (a secondary 

moderator) in explaining SMEs performance. The paper addresses the lack of adequate 

empirical research, particularly mixed-methods, in supply chain risk management literature.  

 

Keywords Supply chain risks, Social capital, Consortia, Agrifood, Mixed-methods, Three-way 

interaction. 

Paper type Research paper 
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1. Introduction 

One of the pressing challenges of the 21st century is to meet the food for an ever-growing 

world’s population, which is anticipated to increase by 35% until 2050 (UNDESA, 2017). To 

ensure sustained food supply, it is timely to make advances in the current food supply chains 

through adaptation to the critical threats posed by constantly changing climatic conditions. 

Climate change could manifest into disruptions and economic losses through altered rainfall 

patterns, higher temperatures, and devastating weather incidents, such as heatwaves, bushfires, 

droughts, and floods. Globally, economic losses associated with climate change fueled 

incidents, in 2018, reached 215 billion USD (Climate Change Reality Project, 2019). More 

recently, Australia has recorded the hottest and driest year (2019-20) with history’s worst 

bushfires, costing over $2 billion to the national economy (Irvine, 2020).  

 While every business can be affected by climate adversities, small and medium-sized 

enterprises (SMEs) in agrifood supply chains (AFSCs) are considered more vulnerable, given 

the increased exposure to both natural weather conditions and resource scarcity. As firms in 

modern AFSCs are globally inter-connected, upheavals caused by climate risks at any stage in 

the supply chain (SC) could cause severe food shortage and economic losses across the 

different regions of the world. Therefore, without effective management of climate risks, the 

AFSCs would be considerably different from today’s reality.  

The literature on risks related to changing climate has seen substantial growth over the 

past decade. However, extant research predominantly focuses on the factors that trigger climate 

change, such as greenhouse gas (GHG) emissions and carbon footprint (e.g., the 2005 

European Union Emissions Trading System, the 2015 Paris Climate Change Conference). As 

such, prior studies concentrate on the reduction of GHG emissions and carbon footprint across 

different contexts, such as transportation and warehousing (Chen and Wang, 2016; Daryanto 
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et al., 2019), and supply chain processes and operational practices (Balcombe et al., 2018). 

Thus, supply chain risk management (SCRM) literature yet lacks broad empirical evidence on 

business impact of risks emanating from climate change and risk-specific mitigation strategies, 

specifically in SMEs of AFSCs that face both higher climate risks and resource shortage.   

 To fill this literature gap, we undertake the case of the Australian citrus industry. Citrus 

are among the top globally traded food products and of major economic significance in many 

countries, such as USA, China, India, Italy, Brazil, and Australia, among many others (United 

States Department of Agriculture, 2020). Australian citrus supply chains (ACSCs) involves a 

network of SMEs (growers, packers, food processors and manufacturers, wholesalers, and 

retailers) which produce and distribute fresh citrus products from the farm to the end 

consumers. Given the fact that Australia is among the most vulnerable countries to climate 

risks (Dewan, 2018), the ACSCs have been experiencing numerous climate change incidents 

such as heatwaves, floods, bushfires and droughts (Dewan, 2018). Amid unprecedented climate 

change risks and resource scarcity, SMEs of ACSCs have recently witnessed an increasing 

trend of social capital-driven consortia (associations of businesses in an industry aiming to pool 

resources for common goals) formation.  

 The purpose of this study is to examine the performance impact of climate risks on 

SMEs of AFSCs and if consortia and resulting social capital help safeguard performance 

against such risks. Driven by this objective, the following research questions (RQs) are 

proposed:  

RQ1. What are the prevalent climate risks and strategies employed to manage these risks 

by SMEs of AFSCs? 

RQ2. To what extent climate risks impact on SMEs’ performance, and how do consortia 

and social capital influence the impact of climate risks on SMEs’ performance? 
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Given the nature of the RQs, a mixed-methods research approach was adopted. Based 

on qualitative analysis, this study expounds divergent risks emanating from climate change and 

social capital that are intertwined in the inter-relationships between SMEs and consortia. Next, 

using a moderated-moderation model, this study quantifies the impact of climate risks on SME 

performance and moderating impact of consortia (a primary moderator) and social capital (a 

secondary moderator). The results show that climate risks pose a lesser negative impact on 

SMEs that are associated with consortia and cultivate a high level of social capital than those 

that are associated with consortia but generate a low level of social capital. Thus, while it is 

extremely challenging to completely eliminate climate risks, social capital nurtured through 

inter-organizational relationships in networks or strategic alliances (SMEs and consortia) could 

mitigate their negative effect. Our fine-grained analysis contributes to the empirical knowledge 

of social capital theory in the field of SCRM.  

2. Theoretical foundations 

The social capital theory (SCT) is the main theoretical foundation of this research. Originating 

from the field of sociology (Portes, 1998), SCT has received increasing attention among SCM 

scholars over the years. For example, SCT has been used to explore the role of social capital 

in knowledge transfer (Inkpen and Tsang, 2005), structural and cognitive capital in explaining 

SME performance (Krause et al., 2007), structural and relational capital in buyer performance 

(Lawson et al., 2008), and social capital in supply chain resilience (Gölgeci and Kuivalainen, 

2020).  

 While earlier contributions demonstrate the role of social capital in various phenomena, 

there has been a lack of insights into how social capital is developed through associations or 

networks (consortia) developed in the wake of climate risks. Additionally, the literature lacks 

triangulation-based empirical evidence incorporating all three-dimensions of SCT. These three 
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dimensions of social capital (Nahapiet and Ghoshal, 1998) include (1) relational capital such 

as trust, collaboration, information sharing, norms, friendship, obligations and identification 

with a group or community, (2) structural dimension comprising network ties, (3) and cognitive 

capital encompassing shared goal, codes, and language. This research takes this three-

dimensional approach for a more nuanced understanding of how social capital is exploited by 

SMEs while confronting climate risks, which has not yet been investigated. The following 

section first explicates critical climate risks and then demonstrates the exploitation of social 

capital.    

2.1 Climate change risks  

The concept of risk has its roots in the mathematics literature when, in 1653, Pascal started to 

measure uncertainty in gambling (Pascal, 1978). This initial research resulted in the probability 

theory’s development (Heckmann et al., 2015). Given the uncertain performance of a SC in 

the turbulent business environment, the probability concept of Pascal (1978) was transferred 

to the SCM. March and Shapira (1987) thus offered the first definition of SC risk as ‘variation 

in the distribution of possible SC outcome[s], their likelihood and their subjective value’. 

Following this, Zsidisin (2003) conceptualized supply risk as the possibility of occurrence of 

an event that would result in firms’ inability to obtain their inbound supply. Undertaking a 

more holistic approach, Peck (2005) defined SC risk as a potential incident that can disrupt the 

flow of information, materials, or product from the original supplier to the ultimate end-

consumer. This research undertakes a similar conceptualization of climate risks in the AFSC. 

Climate risks emerge from unprecedented changes in climate, such as higher 

temperatures, heatwaves, floods, bushfires, and droughts that can disrupt information, 

materials, or flow of products from the point of origin to the end consumer. The issue of climate 

change has been increasingly highlighted at various forums, such as the 2005 European Union 
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Emissions Trading System, United Nations Framework Convention on Climate Change, and 

the 2015 Paris Climate Change Conference, among others. These forums have emphasized 

member countries to cope with climate change by reducing carbon footprint and GHG 

emissions.  

Consequently, a rich stream of studies in the SCM field has started focusing on the 

estimation of carbon footprint and GHG emissions (McKinnon et al., 2015). For instance, 

Garnett (2011) estimates the food’s GHG emissions in local and global SC, while Lee (2011) 

assesses the carbon footprint within automotive SC. Huang et al. (2016) investigate the role of 

the product design, mode of transportation, and pricing policies in GHG emissions. Bazan et 

al. (2017) examine how carbon emissions affect a two-level manufacturer-retailer closed-loop 

SC. Balcombe et al. (2018) assess the emissions of methane and CO2 through SC routes, 

processes, and operational practices. Daryanto et al. (2019) build a three-echelon SC model to 

estimate carbon emission in transportation and warehousing.  

Some studies, on the other hand, discuss climate change challenges from the 

perspectives of compliance to legislation and policy (Zakeri et al., 2015; Halldórsson, 2019; 

Hua et al., 2016). As such, most prior studies are primarily driven by the physical flow of 

material between an SC network and CO2 emissions responding to GHG reduction targets. 

Additionally, quantitative modeling (simulation modeling being the most preferred for 

capturing different carbon footprint and GHG emission scenarios) was favored over qualitative 

or survey methods. Hence, despite several contributions, there is a paucity of broad empirical 

evidence on risks emerging from climate change, their business impacts, and effective 

mitigation strategies. Specifically, the literature lacks a mixed-methods study investigating 

how SMEs of AFSCs, holding limited financial and physical resources, deal with diverse 

climate risks.  
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2.2 Social capital and agrifood supply chains 

The dynamics of the AFSCs are rapidly evolving, making intangible assets more important 

than tangible assets (Sporleder and Peterson, 2003). Social capital is defined as ‘the sum of the 

actual and potential resources embedded within, available through, and derived from the 

relationships possessed by an individual or social unit’ (Nahapiet and Ghoshal, 1998, p. 243). 

It is a central intangible asset and works as a glue that holds a SC together (Vasileiou and 

Morris, 2006). It consists of structural (an overarching pattern of relations among business 

partners), cognitive (shared understanding between parties in a network), and relational 

(individual connections people maintain in a network) dimensions (Nahapiet and Ghoshal, 

1998; Inkpen and Tsang, 2005).  

 The distinct attribute of social capital is its enabling role in capitalization on economic 

entities’ network ties and its facilitating role in cooperation possibilities across organizational 

boundaries (Borgatti and Halgin, 2011). As such, social capital provides both shared access to 

tangible and intangible resources that would not be available in its dearth and facilitate to build 

necessary mechanisms for successful collaboration across actors in a SC. Accordingly, social 

capital is seen as a critical pillar of networks and holds a central place in network research 

(Borgatti and Halgin, 2011). 

 Given its broad conceptualization and immense application across multiple settings and 

situations, the concept of social capital has witnessed a proliferation in its use and 

fragmentation in its conceptualizations (Payne et al., 2011; Inkpen and Tsang, 2005; Nahapiet 

and Ghoshal, 1998). It has been applied across multiple levels that amplified fragmentation of, 

and challenges associated with the social capital concept (Payne et al., 2011). Nonetheless, 

despite discrepancies in its conceptualization, social capital is widely acknowledged as a 

critical resource for a wide array of economic actors both under positive and negative 
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circumstances (Gölgeci and Kuivalainen, 2020; Nahapiet and Ghoshal, 1998; Borgatti and 

Halgin, 2011).  

 Extant research examines social capital as a potential hedge against risks and 

disruptions (Aldrich, 2012; Aldrich and Meyer, 2015; Johnson et al., 2013). The central tenet 

of these studies is that social capital is a crucial asset for facing, adapting to, and surviving 

external risks and negative changes, especially for resource-dependent and resource-constraint 

actors. In the context of AFSCs, social capital can be examined with a view that they are 

developing from transaction-based markets to cooperation-based networks (Zondag et al., 

2017). Sporleder and Wu (2006), for example, suggest that distortions can be alleviated through 

self-enforcing arrangements that are ingredients of social capital. Nonetheless, collaborative 

networks feeding social capital are different in the context of AFSCs, due to numerous 

intervening factors, including product factors, firm factors, cost structure, and return-on-

investment of collaboration (Zondag et al., 2017). Thus, there is no single ideal application and 

utilization of social capital, but it is highly context-dependent with unique boundary conditions 

in distinctive contexts. We argue that purposefully established associations/networks (e.g., 

consortia) facilitate the accrual of relational, structural, and cognitive social capital resulting in 

improved performance among other possible outcomes. 

 In the wake of climate change-driven business challenges and inherent scarcity of 

physical and financial resources, the Australian AFSCs have experienced an increasing trend 

of consortia—associations of similar businesses in the industry participating in similar 

activities and pooling resources for achieving common goals—formation over the past two 

decades. The financial losses associated with climate shocks that are particularly common in 

Australian AFSCs implies that SMEs may choose embedded connections and unified networks 

over the flexibility available through structural holes. Purposefully established 
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associations/networks (e.g., consortia) could facilitate the accrual of social capital (Nahapiet 

and Ghoshal, 1998). Access to social capital provided by consortia may help combat disasters, 

face disasters without losing internal coherence and intactness of firm structure and operations 

and recover from such disasters in an orderly fashion (Aldrich, 2012; Ojha et al., 2014).    

2.3 Mitigating climate risks 

Risk mitigation involves actions taken to mitigate the possibility of the occurrence of a risk or 

reduce the losses when a risk happens (Grötsch and Blome, 2013). Prior research concentrated 

on mitigating the climate change incidents predominantly through GHG reduction, including 

lean manufacturing, efficient transportation, carbon mapping, environmentally friendly 

product packaging, and design. For instance, Oglethorpe and Heron (2010) investigate the role 

of lean practices in the reduction of GHG emissions. Nieuwenhuis et al. (2012) suggest 

localizing SC to reduce the GHG emissions caused by long-distance transportation. Ji et al. 

(2014) propose a range of strategies to reduce GHG emissions from production to disposal 

phases in an SC. Dadhich et al. (2015) advise that adopting robust strategies, such as increasing 

vehicle capacity, and upgrading warehouse and cross-docking, can significantly reduce GHG 

emissions. Others found that cooperation between various stakeholders for compliance (with 

sustainability standards) is an indispensable component of the reduction in CO2 emissions 

(Ramanathan et al., 2014; Jira and Toffel, 2013).  

Despite considerable contributions to the factors that trigger climate change, there is a 

lack of insights on how SMEs respond to and mitigate the negative impacts of climate risks 

when they materialize. Specifically, there is insufficient empirical evidence on how SMEs of 

AFSCs, which are highly fragile to changing climate and face resources shortage, react and 

combat climate risks. The real-world evidence suggests that many SMEs have been forming 

consortia with the aim of pooling resources and coping with critical business problems more 
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effectively. The literature in organizational studies provides some insights into the 

effectiveness of consortia for associated firms. For example, Sakakibara (2002) highlights the 

role of consortia in improving research and development (R&D) activities, while Xu and Chi 

(2009) compare the R&D performance of consortia in Taiwan vs. China. Similarly, Roelofsen 

et al. (2011) examine the knowledge generation and learning process through consortia, while 

Omidvar et al. (2017) offer insights on the development of firms’ absorptive capacity through 

R&D consortium. However, despite growth in the number of consortia in various industries, 

the research on the usefulness of consortia for dealing with multifaceted and dynamic SC 

challenges, such as climate risk, is yet scant.  

3. Research methodology 

This research amalgamates both qualitative and quantitative methods, also called a mixed-

methods approach (Creswell, 2008; Johnson and Onwuegbuzie, 2004; Tashakkori, 2009). Our 

choice of mixed-methods approach is primarily driven by our research questions and a lack of 

existing literature on the interplay between climate risks, consortia, and business performance. 

The qualitative research aims to address RQ1—what are various climate risks and risk 

management strategies adopted by SMEs of AFSCs? The extant literature shows a lack of 

theoretical development on the nature of climate risks in AFSCs, risk mitigation strategies, and 

if consortia-specific social capital interacts with climate risks in explaining SME performance 

in AFSCs. The qualitative research approach is considered appropriate when literature is scant 

on how similar research issues or phenomena emerged and were solved in the past (Yin, 2014; 

Creswell, 2013).   

 The quantitative research answers RQ2 to corroborate the hypotheses and generalize 

findings of qualitative research through large-scale quantitative analysis. Mixing of qualitative 

and quantitative research methods is deemed a more rigorous approach to research design and 
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execution, generating results that are more compelling and robust than mono-method design 

(Molina-Azorin, 2012). It enables triangulation (convergence and corroboration of research 

findings), sequential development (integrating research results), and complementarity 

(augmenting results of one method via other) (Molina-Azorin, 2012; Creswell, 2013). 

Furthermore, mixed-methods research allows researchers to concurrently develop and verify 

theory within the same research (Molina-Azorin, 2012). As such, mixed-methods approach has 

been used for decades in management and marketing fields (e.g., O’Reilly et al., 1984; Peterson 

and Mcalear, 1990). 

 In this study, we use an exploratory sequential design of mixed-methods (Creswell, 

2013; Bryman, 2006), which is based on two phases. Phase I begins by qualitatively exploring 

a topic and generating hypotheses, while phase II corroborates hypotheses. Examples of such 

exploratory sequential methods can be seen in prior studies, for example, Ali et al. (2018) and 

Hüttinger et al. (2014). 

3.1 Qualitative research: Phase I 

The qualitative research is exploratory and aims to explore sources of climate risks, and the 

role of consortia and social capital in risk mitigation. Data for phase I were collected through 

semi-structured interviews. An interview questionnaire was designed, drawing on the extant 

literature and discussion with experts (Creswell, 2013). Overall, 24 interviews were conducted 

until the level of saturation was achieved—no new information emerged after the 24th 

interview. The interviews were conducted with growers, packers, food 

processors/manufacturers, wholesalers, retailers, consortia, a government research officer, and 

business consultants (see appendix 1). The contact information of interviewees was obtained 

from a national industry body. To gain wider perspectives, multiple interviews were conducted 



  

 

 

13 

at each stage of the SC. The participants were asked about the prevalent climate risks, their 

performance implications, and strategies to mitigating them, including the role of consortia.  

To collect profound and precise information, interviews were conducted with relevant 

key informants, including chief executive officers (CEOs), general managers, operations 

managers, supply chain managers, managing directors, owner-managers, and business 

consultants. The interviews lasted between 40 and 60 minutes, depending on the level of 

information provided by interviewees. The interviews were recorded and transcribed verbatim. 

For the triangulation of data, industry annual reports, newsletters and websites were also 

consulted.   

 The data were analyzed by employing content analysis with NVivo Software. The 

analysis produced unique codes/themes, including the impact of heatwaves, losses from 

droughts, floods, and bushfires, reduced profit margins, declined fruits quality, customer 

complaints, food waste/spoilage, consortium help, trust, collaboration, rehabilitation, 

subsidies, information sharing, among others. Themes with similar connotations were merged 

into categories/constructs following the clustering principles of content analysis. These 

categories included climate risks, consortia association, social capital, and SME performance 

in AFSC. The connections between these constructs are demonstrated through hypotheses (H1 

to H3b) and a theoretical framework (Figure 1). 

3.2 Findings of the qualitative phase 

3.2.1 Climate risks and firm performance 

Facing calamitous weather and scarce resources, SMEs in ASCS are damaged by climate risks 

more severely than other firms. The analysis of recorded data unraveled four inter-linked 

sources of climate risks—rising temperature with bushfire, heatwaves, floods, droughts—and 

their performance implications.  
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 In Australia, the recent year (2019-20) has seen the hottest and driest season with the 

history’s worst bushfires, costing over $2 billion to the national economy (Irvine, 2020). 

Growers affected by current bushfire lost their homes, crops, and infrastructure. An executive 

of the consortium informed that climate-induced temperature rise makes plant residues and 

grasses completely dry and vulnerable to bushfires through direct flame contact, sparks from 

machinery, escaped burn-offs or cigarettes, heat transfer, and embers. Additionally, “green or 

damp hay facilitate the growth of bacteria and fungi through complex biological and chemical 

reactions, causing hay to heat and ignite” (a government research officer). A packer, 

wholesaler, and retailer stated that already their businesses had seen the devastation from 

severe drought, and now they have catastrophic bushfires, causing serious threats to the 

survival of the businesses. A business consultant said, “the climate has been unprecedentedly 

changing, and now it is timely to jointly work on how to adapt to climate-driven risks.” 

 Another consultant reported, “the intense heatwave of February 2017 had a remarkable 

negative impact on the citrus production and supply in the market”. An official report supports 

this statement—on 12 February 2017, New South Wales, Queensland, and South Australia 

faced severe heatwave where air temperature surged up to 46.6°C (NASA Earth Observatory, 

2017). These states are among the major citrus producers and exporters of the country. A packer 

further added that “extreme temperature and heatwaves cause blemishing of fruits’ natural 

color, making them unfit to be packed for international markets.”    

A recent report by Steffen et al. (2019) suggests the annual number of hot days with 

35°C and scorching days with <40°C has increased sharply over the past two decades. The 

research on the nexus between temperature and moisture shows that with a 1°C rise in average 

temperature, the humidity in the atmosphere increases by 7 percent, especially in coastal areas 

(Trenberth, 2011). As such, the extreme hourly rainfall (mm/ hour) has increased at a double 
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rate over the past two decades (Guerreiro et al., 2018). This has, in turn, resulted in more floods 

and subsequent disruptions of infrastructure, manufacturing facilities, and transportation 

networks undermining the performance of AFSCs (Abe and Ye, 2013). A grower, processor, 

and retailer reported that the aftermath of 2015’s heavy rainfall and flood in Queensland, which 

is a major fresh producing region, Bruce Highway was completely disrupted for several days, 

causing failure of food supply to national and international markets for around two weeks. A 

wholesaler and retailer further lamented that “due to devastating floods and subsequent 

shortage of fruits’ supply from local suppliers, some time they have to import fruits from other 

countries at a relatively higher price.” The increase in travel distance due to fruits import not 

only adds financial burden but also contributes to GHG emissions and carbon footprint.  

          Insert Table I here 

The unprecedented increase in temperature and the number of hot days also trigger the 

rate of evaporation followed by the risk of drought conditions (FAO, 2016). A government 

official stated: 

“From 1911 to 1916 this country [Australia] has seen devastating droughts in different states, 

including Victoria, Tasmania, New South Wales, Queensland and Northern Territory (mainly 

in the Tennant Creek-Alexandria Downs area), and South Australia. We faced a severe 

shortage of food supply in the markets and price escalation challenges.”  

The climate change elicited droughts have been becoming a global problem with 

negative economic repercussions for the world’s big economies. For example, the 2015 

California drought destroyed crop production leading to a financial loss of $2.7 billion and 

18,600 jobs loss in the agrifood sector (Smith, 2016). Thus, climate change provokes inter-

linked risks of high temperature with bushfire, heatwaves, floods, droughts, causing severe 
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economic losses. Based on the above discussion and several quotes in Table I, it is plausible to 

derive this hypothesis: 

H1: Climate risks significantly undermine SME performance in AFSCs.  

3.2.2 The role of consortia and social capital 

Effective and well-timed mitigation of climate risks is crucial for the smooth functioning of 

businesses. Risk management requires substantial amounts of investment in various tangible 

and intangible resources, which pose difficulties for resource deficit SMEs. Given this 

situation, it was revealed during interviews that many SMEs of AFSCs had joined two 

consortia, Citrus Australian Limited and Horticulture Innovation Australia, to pool resources, 

share information and capabilities, thereby jointly address climate calamities. These consortia 

are, in essence, a portfolio of inter-organizational relationships or associations. Thus, the 

relational (trust, norms, reciprocity, and obligations), structural (network ties and 

configurations), and cognitive (ability to perceive risks, shared language, and narrative) 

components of social capital might be embedded in such a network.  

 In the wake of supply disruptions caused by climate risks, executives of consortia liaise 

with SC stakeholders and help members to rebound through a variety of moral and technical 

supports to associated businesses. For instance, the consortia regularly updated the engaged 

members on likely threats of climate change, remedies, and policies to reduce the major losses 

related to devastating bushfires. Many interviewees reported that they were constantly 

informed and trained by consortia to avoid using electrical and/or petrol equipment during 

sweltering and windy days; reduce fuel loads around assets; not store vehicles, machinery, and 

equipment in hayshed that could cause fire by sparks from machinery and equipment. 

Additionally, the workers were educated with several strategies for protection in the event of a 

bushfire. These included covering-up skin with protecting cloths, using a shirt with long sleeve 
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and fiber paints, wearing long leather made boots, woolen socks, leather gloves, and wide-

brimmed hat, using a face protection mask and covering mouth and nose with a towel, and 

goggles to protect eyes. The regular awareness program and frequent exchange of valuable 

information cultivate an incredible amount of relational capital (Johnson et al., 2013), helping 

confront adversities more powerfully and reduce losses. 

 Additionally, it was found that after 2013 Queensland’s flood, when fresh food 

suppliers (growers and packers) were severely destroyed, the executive of consortia was at the 

forefront in the rehabilitation of these businesses. Consortia approached upstream buyers (big 

supermarkets) and donors, thereby provided enormous technical, moral, and financial support 

to associated businesses in returning to normal business operations. Timely mitigation of 

climate risks needs an exchange of precise data between disrupted firms and government 

funding agencies. Under the situation, the experts of consortia helped active members to 

prepare loss statistics in collaboration with local, state, and federal government officials. This 

type of solidarity, integrity, and trust generates relational capital (Lawson et al., 2008), 

providing risk-specific solutions in a timely fashion (Johnson et al., 2013). The role of 

relational capital also becomes readily visible when consortia create a sense of strong 

collaboration, networking, and preserved attachments within the member firms for collective 

lobbying to achieve government support or subsidies in rebuilding businesses in the aftermath 

of climate incidents. The improved relational capital develops a culture of mutual respect and 

reciprocity where each actor believes that favor obtained from the other actor is a debt and 

hence endeavors to reciprocate accordingly, which is pertinent to deal with inevitable climate 

calamities.  

Moreover, the interviewees informed that executives of consortia have access and close 

connections to international markets, trade associations, and regulatory bodies, hence help 
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member firms in developing strategic alliances with international SC partners. These alliances 

facilitate the firms to extend the SC network and sell products in a range of international 

markets; thus, accumulate better structural capitals (Nahapiet and Ghoshal, 1998). 

Consortia regularly organize a range of free training and development programs for 

member firms in the pursuit of developing a shared goal (cognitive capital) of managing 

climate risks. Training not only sharpens workers’ skills and knowledge to deal with climate 

risks, but also develop a sense of collaboration, common philosophies, and goal sharing among 

firms (Ali et al., 2018). An executive of consortia informed that the associated firms were 

regularly educated and trained for industry-wide sustainable business practices (efficient use 

of water and energy, optimal application of hazardous chemicals, and reduction of carbon 

footprint) to fight climate change on a long-term basis. Further, four respondents, including a 

grower, packer, wholesaler, and retailers, mentioned that training and workshop furnish our 

knowledge of recent market dynamics and new technologies to treat climate uncertainties. This 

sense of collectiveness towards a common goal generates cognitive capital (Nahapiet and 

Ghoshal, 1998), allowing them to deal with climate risks more powerfully.  

Thus, engagement and strategic alliances with consortia have a high likelihood to 

generate social capital, including relational (trust, collaboration and information sharing), 

structural (connections with local and international SC partners), and cognitive (shared risk 

mitigation) dimensions. Social capital brings together the synergies to reduce climate risks by 

focusing on actions to cultivate trust and collaboration, build network capacity, improve 

adaptive capacity, better mitigate the current impacts of climate risks, and prepare to manage 

future climate variability. Drawing on this discussion and an array of quotes in Table I, we 

propose the following hypotheses: 

H2a: Consortia is positively associated with SME performance in AFSCs. 



  

 

 

19 

H2b: Consortia moderate the relationship between climate risks and SME performance 

in AFSCs, such that the negative magnitude of the relationship is weaker for SMEs 

associated vs. non-associated with consortia.  

The interview findings suggest that association with consortia provides a platform to 

foster social capital among firms, which include trust, networking, information sharing, 

reciprocity, and collaboration (Aldrich, 2012; Aldrich and Meyer, 2015; Johnson et al., 2013). 

However, social capital is a multifaceted and rich concept that has multiple sources (Inkpen 

and Tsang, 2005; Nahapiet and Ghoshal, 1998), making it distinct from just consortia 

membership. Our qualitative findings indicate that while consortia membership can be useful 

to mitigate the negative implications of climate risks for SME performance AFSCs, its role is 

not homogenous and is shaped by social capital. In other words, while consortia act as a glue 

for making relevant connections in AFSCs (Consortium Executive), it is up to consortia 

members (SMEs) to build and leverage social capital. Therefore, we assume that the member 

firms with strong connections in AFSCs gained through consortia would generate higher social 

capital, thereby better hedge against climate risks than those firms that did not invest in building 

social capital. As such, we expect that the role of social capital will go beyond that of just 

membership (no active involvement) with consortia and will further moderate (strengthen) the 

impact of consortia on the risk-performance relationship.  

 This type of complex relationship can be effectively analyzed through a three-way 

interaction or moderated-moderation model (Hayes, 2017, p. 330; Venta et al., 2017), where 

the impact of a primary moderator (consortia) is further moderated by a secondary moderator 

(social capital). Such a model has been successfully employed in other fields, such as social 

health sciences and psychology (Venta et al., 2017; Scheller et al., 2018; Backhaus et al., 2019; 

Gil de Zuniga et al., 2018). We draw upon the extant research and findings from the qualitative 
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research and pose the following hypotheses to examine the theorized relationships between 

consortia, social capital, and climate risks:  

H3a: Social capital is positively associated with SME performance in AFSCs. 

H3b:  The moderating role of consortia in the relationship between climate risks and 

SME performance is positively moderated by social capital, such that the moderating 

role of consortia is stronger with a high level of social capital versus a low level of 

social capital. 

 The above-said three hypotheses and the proposed relationships among different 

variables lead to the development of the following three-way interaction model (Figure 1). 

          Insert Figure 1 here 

 

3.3 Quantitative research: Phase II 

The quantitative phase addresses RQ2, where data was collected via online survey 

questionnaires using Qualtrics and by sending a self-paid post from SME managers in the 

Australian citrus industry. Before the main survey, a pilot was run with 52 participants to ensure 

the validity and reliability of the survey instrument (Churchill, 1979). The 52 participants that 

were used for the pre-test were deleted from the list used for the main survey. After that, about 

1170 questionnaires were disseminated, and 387 usable responses were achieved, including, 

growers (98), packers (60), food processors and manufacturers (70), wholesalers (65), and 

retailers (94). The response rate was 33%, which is higher than some existing survey-based 

studies in the field and therefore deemed satisfactory (Ali et al. 2018; Wieland and 

Wallenburg).  The demographic data suggested that 50% of the participants were the owner-

managers, 19% general managers, 13% operations managers, 8% supply chain managers, 5%, 

directors, and 5% managing directors. The analysis of firm size characteristics reveals that 60% 
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of the respondents came from small firms (<19 employees), and the remaining (40%) from 

medium-sized firms (20–200 employees). The data thus suggests heterogeneity in the sample. 

3.3.1 Measurement scales 

The scales for ‘SME performance’ were adapted from Wagner and Bode (2008), Li et al. 

(2006), and Aramyan et al. (2007). Likewise, the scales for social capital were adapted from 

the existing literature (Lee, 2015; Johnson et al., 2013) in the context of our study. 

 Since suitable measurement scales were not identified for the constructs of climate 

risks in the context of this study, new items were created following a three-step approach of 

Wagner and Bode (2008). These steps include (1) creating a pool of scale items for each 

construct from the literature review, (2) ensuring its wording and accuracy of each item was 

by cross-checking with academics and practitioners, and (3) refining each item by building 

upon interview findings. These steps enabled us to reach the final version of the questionnaire 

(Table II).  

This study employs a 7-point Likert-scale to measure each item in the construct. This 

scale is considered more accurate as it includes a broader range of measurement (Givon and 

Shapira, 1984). The climate risk (CR) construct was measured using the anchor statements of 

‘not at all’ (1) to a very great extent (7). In contrast, Social Capital (SC) and SME performance 

(SP) were measured with the anchors of strongly disagree (1) to strongly agree (7). 

 The SMEs’ association with consortia was measured as a categorical variable 

(moderator) by asking the following question. Does your firm have a membership with one or 

more of the following organizations?  

1. Citrus Australia Limited 

2. Horticulture Innovation Australia 

3. Any other, please specify_______ 
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3.3.2 Data analysis 

The data were analyzed, combining exploratory factor analysis (EFA) and confirmatory factor 

analysis (CFA). The analysis included the test for common method bias, non-response bias, 

the validity of scales, and testing of hypotheses.  

 Common method bias was examined using two tests. First, common method bias was 

examined with Harman’s single factor test (Harman, 1976). The average variance of a single 

factor was about 35%, which is much lower than the cut-off value of 50% (Harman, 1976). 

Second, the CFA marker technique was applied (Williams et al., 2010; Wieland and 

Wallenburg, 2013), where results show that factor loadings were lower (0.2) than the 

recommended value of 0.5 (Sadikoglu and Zehir, 2010). Hence, common method bias was not 

a problem in the study. 

 Non-response bias was verified by comparing the initial 229 responses with the late 

158 responses (Mentzer and Flint, 1997). The independent sample t-test showed no significant 

change between the mean value of initial and late responses; thus, non-response bias was not 

an issue in this study.  

3.3.3 Scale validation 

Scale validation confirms that constructs and associated scales are reliable and valid to gain 

accurate results (Hair et al., 2010). Test for reliability, unidimensionality, and discriminant 

validity help ensure construct/scale validation (Fornell and Larcker, 1981; Hair et al., 2010).  

The Cronbach’s Alpha () values for the reliability of our constructs surpassed the cut-off 

value of 0.7 suggested by Hair et al. (2010) (Table II). Further, the analysis of skewness 

(+0.112) and kurtosis (2.93) shows that social capital variable was approximately normally 

distributed in the sample. A skewness value between +0.5 and -0.5 and Kurtosis about 3 are 
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acceptable and indicate approximately normal distribution of a variable (Bulmer, 1979; Hair et 

al., 2010). 

          Insert Table II here 

Unidimensionality was confirmed with principal component analysis (Hair et al., 2010) 

where all items were loaded to their respective constructs, and no issue of cross-loading 

appeared. Discriminant validity was checked with the average variance extracted (AVE), as 

advised by Fornell and Larcker (1981). The results of CFA (Table III) demonstrated that AVE 

of individual constructs exceeded shared variance with all other constructs. Thus, the constructs 

that are theoretically shown unrelated are, in fact, unrelated.  

          Insert Table III here 

3.3.4 Hypotheses testing 

Our theoretical model and hypothesized relationship demonstrate the direct impact of climate 

risk on firm performance and a combined effect of two moderators (consortia and social 

capital) (Figure 1). To simultaneously test these complex relationships, Hayes (2017, pp. 331-

339) developed Process macro Model 3 that has been gaining increasing popularity in other 

fields, such as social sciences, health science, and psychology (Venta et al., 2017; Scheller et 

al., 2018; Backhaus et al., 2019; Gil de Zuniga et al., 2018).  

 For the purpose of analysis, we downloaded freely available Process v3.4 

(https://processmacro.org/download.html) and plugged into the regression function of 

IBM®SPSS 26. We then selected ‘model 3’ with confidence interval 95 and bootstrap 5000, 

following Hayes (2017). Next, we inserted values of constructs using four blocks of the model, 

including firm performance in Y block, climate risk in X block, consortia (moderator) in W 

block, and social capital (moderator) in Z block. Further, the option of ‘generate code for 

visualizing interactions’ was selected for visual presentation of nexus among variables. 

https://processmacro.org/download.html
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          Insert Table IV here 

 We run the model where statistical data (Table IV, Figure 2) reveals that climate risks 

have significant negative (β=-1.3961, p=.0000) impact on SMEs’ performance; thus, H1 is 

supported. The results for H2a show a significant positive (β=.6128, p=.0386<.05) direct 

impact of consortia on SME performance, supporting H2a. The results for the interactive 

impact of climate risks and consortia (X*W) show a negative (β=-.6588) and significant 

(p=.0245<.05) performance impact; thus, rejecting H2b. The fourth hypothesis (H3a) is 

supported, where social capital (Z) has a positive (β=.7904) and significant (p=.0298<.05) 

relationship with SME performance. The fifth hypothesis (H3b) posits that the moderating 

impact of consortia (W) is further moderated by social capital (Z), in that the firms which are 

associated with consortia and generate high social capital will be less vulnerable to climate 

risks. Holding all other predictors constant, the analysis shows that the interactive effect of 

climate risk, consortia, and social capital (X*W*Z) have a negative but non-

significant/negligible effect (β=-.0267, p=.7651>.05) on performance. In other words, the 

impact of climate risk on SME performance is much weaker in the presence of high social 

capital within consortia; thus, H3b is supported. In the model fit indices (Table IV), the value 

of R2 (R-sq) suggests that the three-way interaction (X*W*Z) explains about a 35% variance 

in SMEs’ performance at p=0000, which is considered a good model fit (Cohen, 2013).  

          Insert Figure 2 here 

  To further foster understanding of three-way interactions, we provide a visual 

representation of the model with the help of the estimated values of SME performance for 

various combinations of climate risk, consortia, and social capital using the three-way 

interaction plots. 
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          Insert Figure 3 here 

 As can be seen in three-way interaction (Figure 3), at ‘low social capital’, there is no 

significant variance between the slopes of firm’s associated and non-associated with consortia 

Figure 3 (a). By contrast, at ‘high social capital’, there is a significant variance between slopes 

Figure 3 (b) of the firms’ associated and non-associated with consortia. Particularly, the 

highest mean for SME performance appears for the group associated with consortia and possess 

a high level of social capital. Thus, SMEs’ ability to mitigate climate risk is a function of the 

combined effect of high social capital and associations with consortia. 

4. Discussion and conclusions 

The SMEs in the food industry is pivotal to the economic growth and food supply in many 

developing and developed economies (Ali and Gurd, 2020). While many industries are 

vulnerable to climate change, AFSCs are particularly exposed to climate risks due to an 

increased reliance on natural weather conditions for production. The findings indicated that 

climate risks have a significant negative impact on SMEs’ performance in AFSCs. This is due 

to unprecedented changes in climate-induced high temperatures, bushfires, and heatwaves 

(Steffen et al., 2019), which in turn negatively impact the growth and quality of fruits and 

making them unfit for markets. Changing climate and global warming also trigger the risk of 

drought, thereby resulting in the inability to produce and deliver the required quality and 

quantity of food. Likewise, research shows that devastating floods and cyclones eradicate 

infrastructure; thus, disrupting SCs (Ghadge et al., 2019). Since modern AFSCs have global 

operations, drought and flood induced food supply failure has a ripple effect in the SC, 

subjecting all interdependent firms to financial hardships and shortage of food supply to 

different regions of the world. 
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 Mitigation of climate risks has thus become a critical agenda for firms in the SC. 

However, inherited scarcity of resources precludes SMEs’ ability to confront the lethal climate 

risks. As such, many SMEs attempt to pool resources by joining consortia (Omidvar et al., 

2017; Lin and Lin, 2012). The SCT suggests that purposefully established associations/groups 

like consortia can facilitate the accrual of social capital (Nahapiet and Ghoshal, 1998). Prior 

research advocates that social capital could offer a potential hedge against risks and disruptions 

(Aldrich, 2012; Aldrich and Meyer, 2015; Johnson et al., 2013) by adapting to external risks, 

especially in resource-constraint organizations (Adger, 2003). However, it is yet unclear 

whether association through consortia helps mitigate the impact of climate risks by channeling 

social capital. 

 Our findings establish that, when SMEs’ social capital is low, there is no considerable 

difference in performance impact of climate risks between the SMEs associated and non-

associated with consortia Figure 3 (a). Conversely, when SMEs’ social capital is high, there 

is a significant variance in the performance impact of climate risks between SMEs associated 

and non-associated with consortia (Figure 3 (b). Thus, SMEs’ ability to mitigate climate risks 

depends on both associations with consortia and generation of high social capital through 

relational, structural, and cognitive investments. An association (membership) of SMEs with 

consortia, where social capital is low, would not considerably help to confront climate risks. 

This means that the extent to which SMEs and consortia mutually engage and interact has a 

bearing on the degree of performance that results beyond the mere existence of consortia. Given 

the analysis of this study, it can be established that it is difficult, if not impossible, to eliminate 

climate risks. However, their negative repercussions can be minimized through the accrual of 

social capital. 
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4.1 Theoretical contributions 

Our research advances the current knowledge in the literature in many ways. This is the first 

study in exploring SMEs’ exposure to various climate risks and their unique strategies to deal 

with them through qualitative analysis. Our fine-grained quantitative analysis corroborates that 

climate risks have significant negative repercussions for SMEs. However, firms that are 

associated with consortia (associations/networks) and nurture high social capital face a reduced 

impact of climate risk compared to others. That is, mitigation of climate risk is a function of 

the combined effect of consortia and the exchange of social capital. Unlike other costly 

measures, it is contended that the increased social capital through consortia offers less financial 

investment, overcoming the constraint of resource shortage that SMEs face to combat climate 

risks. It is established that in the wake of climate risks, active and eloquent interactions with 

consortia (associations/networks), which results in high social capital, is the main differentiator 

between the high performers and laggards. In doing so, this study contributes to the empirical 

literature on the holistic view of social capital and its complementary role in consortia in the 

context of SCRM.  

While a plethora of literature discusses factors such as GHG emission and reduction 

(Huang et al., 2016; Bazan et al., 2017; Balcombe et al., 2018), climate change shocks are 

inevitable, resulting in a number of severe incidents over time. Thus, it is time to manage the 

negative repercussions of climate risks, in addition to on-going efforts for the reduction of 

GHG emissions. Correspondingly, this research opens up a new debate in the literature on the 

business impact of climate risks and effective mitigation strategies. 

Further, extant research in SCRM predominantly been focused on non-perishable 

industries (Shukla and Jharkharia, 2013; Ali et al., 2017; Behzadi et al., 2017). We respond to 

the recent call for research on climate change risks adopting a mixed-methods approach 
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(Ghadge et al., 2019). As such, this research is among the few that contributes to the literature 

on risk management of SMEs forming AFSCs, which are the backbone of many countries’ 

economies. Unlike most studies on SC risk and disruptions focusing on solely upstream SCs 

(e.g., Sun and Matsui, 2012; Grötsch and Blome, 2013; Bode et al., 2014), this study adopts an 

entire SC approach to fully comprehend the extent of SC risks. 

 Data triangulation using a mixed-methods has a high potential to explore complex 

nexus tangled in extreme weather patterns and their ramifications. However, there is a paucity 

of mixed-methods research on climate change in particular (Ghadge et al., 2019) and SC risk 

in general (Ali and Golgeci, 2019; Ho et al., 2015). This study addresses the lack of mixed-

methods research in the field and extends the established analytical repertoire by applying a 

mixed-methods approach in the SCRM context. 

 Finally, using a moderated-moderation analysis, our results reveal that being a member 

of consortia and having social capital are different things concerning to climate risks and SME 

performance. Specifically, we find that possessing high social capital in conjunction with being 

a part of consortia leads to the greatest mitigation effect on the link between climate risks and 

SME performance. Thus, we argue that merely being a part of an association, network, alliance, 

or consortia is not enough to generate high social capital and maintain business performance 

in a risky business environment. Instead, the association, network, or alliance needs to be 

complemented with investments, active involvement, information exchange, collaboration, 

shared goals, trust, and reciprocity to build social capital. That said, we do not position social 

capital as a zero-sum-game where the well-connected consortia members accrue social capital 

at the cost of other members. We find and suggest that those consortia members who are active 

and engage in their network are better positioned to leverage resources that are available 

through collective social capital. 
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4.2 Managerial and policy implications   

The findings underline the criticality of climate change risks to SMEs of AFSCs and the joint 

role of the consortia and social capital in attenuating the negative impact of these risks. 

Consortia provide a promising platform for joint planning on risks and resource sharing with 

less financial benefits. Likewise, SMEs that are intertwined in a network developed through 

industry consortia will have better business continuity in climate events if they can leverage 

their social capital. That said, consortia membership alone is not sufficient if SMEs do not 

invest and engage in these networks. Thus, SME managers in AFSCs should pay closer 

attention to consortia membership and devote greater time and effort to resource sharing and 

coordination in the presence of climate-related crises.  

 Interorganizational interactions through consortia generate relational, structural, and 

cognitive capital. Therefore, risk management processes among connected SMEs happen more 

robustly and effectively than individual ones. The pooling of resources embedded in consortia 

allows active members with high social capital to access modern technologies, knowhow, and 

equipment, which may be out of the reach of individual SMEs without consortia membership. 

Thus, we suggest that frequent exchange of information, resource sharing, trust-building, and 

synergy gained via consortia would provide greater efficiency, less duplicate efforts, and access 

to additional resources that can collectively safeguard SME performance at the face of climate 

risks.  

 Furthermore, while there is intense competition among SMEs of AFSCs for access to 

private and government funds, the relational capital through consortia could support better 

access to funding opportunities through lobbying. The structural capital through consortia can 

provide access to the global marketplace and support members to extend their SCs to 

international markets, opening new business horizons. Such a possibility of market 



  

 

 

30 

diversification can serve as a hedge against climate shocks occurring in one place by reducing 

the vulnerability of being exceedingly dependent on one market or production setting. 

Consortia regularly arrange training and development programs and update associated SMEs 

about the possible threats and remedies to deal with calamities, thus reducing the negative 

impact of risks and financial losses. Finally, considering an entire SC, it appeared that climate 

risks cascade into SC network following the ‘risk propagation’ and, therefore, risk management 

approaches need an SC perspective. 

 From a policy perspective, this research also contributes to the two Sustainable 

Development Goals (SDG) of the United Nations that are set to be achieved by 2030 (United 

Nations, 2018). SDG-1 propagates ‘No Poverty’. We believe the results of the study will help 

SMEs to effectively confront climate risks and mitigate economic losses, ensuring the growth 

of the industry with more employment opportunities and a better national economy. SDG-2 

proclaims ‘Zero hunger’. The results of this study help managers and policymakers to better 

comprehend climate risk management strategies, thereby enhancing food production and 

supply for an ever-growing population. 

4.3 Limitations and future research directions 

While this study provides significant contributions, there are some limitations, as well as 

opportunities for further research.  Since this research is carried out in a specific country and 

industry, there can be some geographical and sampling constraints. To generalize the findings, 

future research can test the role of consortia and social capital on SC risks across SMEs based 

in different industries and countries. While this study uses SMEs, prospective research can test 

this model for large firms from perishable, as well as non-perishable industries. Future research 

can also use our model to examine firms’ exposure to risks/disruptions from COVID-19 and 

strategies used to prepare, resist and rebound the normal operations in the SC. More 
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specifically, it would be interesting to investigate connections amongst COVID-19 pandemic, 

consortia, social capital, and firm performance in SC. Social capital is context-specific—a 

social capital positive in one setting (AFSCs) may not necessarily be positive in another setting. 

Therefore, further research exploring social capital in different contexts is suggested. It would 

also be insightful to investigate in which way consortia members with high social capital are 

socio-economically and demographically different from the other members. This research 

adopts a cross-sectional analysis and a single respondent approach. However, future research 

could involve a longitudinal study to observe the changes over time.  
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Figure 1 A theoretical moderated-moderation model (three-way interaction).  

 

 

 

 

 

 

 

Figure 2 An empirical moderated-moderation model (three-way interaction). 

 

Figure 3 Three-way interaction (X*W*Z) at low vs. high level of social capital  

                     (a)                                                                      (b) 
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Table I Quotes on climate risks, consortia, and social capital 

Parameter Quotes Respondent  

Climate risks 

Heatwaves “There’s no doubt that climate change is a reality now. The abnormal heatwaves and hot days cause fruits’ mortality, retarded 

development, reduced yield, and ultimately shortage of fruits supply to markets.”  

“Heatwaves are not unusual in Australia. For example, the intense heatwaves of February 2017 had a remarkable negative impact on the 

citrus production and supply in the market.” 

Grower 

 

Consortium   

Bushfire “While every year we become victims of bushfires, this year was the worst in the history of Australia. We have lost almost everything. I 

don’t know how long it will take us to come back into business”. 

Grower 

 “Western Australia's climate has changed over the last 50 years. That is, the average temperature has risen by about 1°C, resulting in hot 

and dry season along with bushfires risk.” 

Packer  

 

 

Floods “High sea surface temperatures off the north-west coast and increased summer rainfall”. 

“Due to devastating floods and a subsequent shortage of fruits supply from local suppliers, some time we [wholesalers] have to import 

fruits from other countries at a relatively higher price.” 

“In the Kimberley and Pilbara have coincided with major shifts in the large-scale atmospheric circulation of the southern hemisphere.” 

“On 24 December 2011, there was probably the most notorious flood in Australian history, badly damaging our crops and infrastructure.” 

“The recent (in 2016) above average rainfall resulting in the widespread flooding across Queensland, has severely damaged production. 

Harvests have been delayed and produce spoilt.” 

Researcher 

Wholesaler  

 

Grower 

Retailer  

 

Droughts  “A severe rainfall deficiency exists for a period of three (or more) months when the rainfall is among the lowest five percent of recorded 

rainfalls.” 

“The most obvious economic impact of the drought is on the volume of agricultural production, particularly of foods, which typically fall 

sharply during a drought; thus, posing a significant impact on global food supplies.”  

 “On average, over the past 50 years, Australia’s real gross farm product has declined by 27.5 percent due to droughts.” 

Grower 

 

Processor 

Wholesaler  

 

Consortium  

Consortia and social capital  

Relational 

capital 

“I believe that together with Citrus Australian and Horticulture Innovation Australia (i.e., consortia), we (growers) develop a better 

understanding of and response to the natural disasters. They organise several programs about the awareness and solutions of climate risks.” 

“In the event of a disaster, the executive of Citrus Australia (consortium) helps us to prepare the loss estimates for rebates, thus getting 

back on track as soon as possible.” 

“In the event of a disruption, the guys from Citrus Australia (consortium) organize joint forums and provide moral and technical support 

to participating firm for coming out of crises.” 

“We (consortia) provide climate information to active members support them in their response to a changing climate. Managers can use 

climate trend data, together with data on likely causes and effects, to model projected conditions and robustly plan for the changes.” 

Grower 

 

Packer  

 

Processor  

 

Consortium  
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Parameter Quotes Respondent  

Structural 

capital  

“Thanks to Citrus Australia and Horticulture Innovation (consortia) for regularly helping us to connect our business to the international 

markets and running a lot of promotional campaigns for our food products.” 

“The industry forums and workshops organized by the consortia provide a great plate form to meet, greet and network with other 

organizations in the industry.” 

“Citrus Australia (Consortium) has developed an application called “Crop Regulation Calendar” for assessment of crop growth stages and 

more balanced production. The association has also developed a range of flood (climate risk) management documents.” 

Grower  

 

Growers 

 

Packer  

     

Cognitive 

capital  

“Overall, we jointly evaluate risks and share goals and philosophy in combating unprecedented incidents emerging from rapidly changing 

climate conditions.” 

“In terms of the criticality of climate change risks and their mitigation, we all are almost on the same page.” 

Grower and Packer 

 

Business 

Consultant  

 

 



  

 

 

41 

Table II Scales’ validity and reliability  

Construct Cronbach’s 

alpha () 

Items Factor 

Loading 

Climate risks 

(CR) 

 0.89 Rate the extent of the following risks: 

CR1: Infrastructure break down due to bushfires or floods.  

.87 

CR2: Poor quality of food supplies due to heatwaves.  .89 

CR3: Production failure due to bushfires, droughts or floods. .85 

CR4: Supply-demand variations due to bushfires, droughts or floods. .91 

Social 

capital (SC) 

0.86 To what extent do you agree or disagree: 

SC1: We frequently interact and exchange information with our 

trading partners. 

.85 

SC2: Our relationships with buyer/suppliers are based on 

trustworthiness and reciprocity. 

.83 

SC3: We share resources and collaboratively address climate risks. .89 

SC4: We share business goals, codes and language with our business 

partners.  

.87 

SME’s 

Performance 

(SP) 

0.92 To what extent do you agree or disagree: 

SP1: Our firm is consistently meeting quantity and delivery dates. 

.95 

SP2: Our firm is consistently meeting customer satisfaction.  .93 

SP3: Our firm is consistently conforming product quality. .98 

SP4: Our firm is consistently achieving better return on investment. .97 

 

Table III Average variance extracted 

Variables  Critical ratio SP CR SC  

SP 0.970 0.943    

CR 0.963 -0.329 0.902   

SC 0.966 -0.347 0.045 0.936  
Diagonal= AVE 

 

Table IV The outcomes of moderated-moderation analysis 

Model fit indices      

      R  

.5959 

R–sq.    

.3551 
MSE   

.7512 
    F   

.6554 
DF 

380.0000 
   p 

.0000 

Results of hypothesized relationships: Climate risks = X, Consortia = W, Social capital = Z, Performance = Y 

     β     SE     t     p  Remarks 

Constant  4.4282 .2639 16.7798 .0017** 
 

X                    Y -1.3991 .13991 10.0001 .0000*** H1 is supported 

W                   Y .6128 .2160 2.8370 .03864* H2a is supported 

X*W              Y -.6588 .2704 -2.4363 .0245* H2b is rejected 

Z                    Y .7904 .2399 3.2947 .0298* H3a is supported 

X*W*Z         Y -.0267 .0892 -.2993 .7651 H3b is supported 

Note: P***<.001, p**<.01, p*<.05 

β=coefficient, SE=standard error, MSE=mean standard error, DF=degree of freedom  

 

  



  

 

 

42 

Appendix 1 Firms interviewed 

Firm type Respondents’ position Firm type  Respondents’ position 

Grower Owner-manager Retailer  Sales Manager 

Grower Farm Manager Retailer  Owner-manager 

Grower Owner-manager Retailer  Owner-manager 

Grower Farm-manager Processor/manufacturer Managing Director 

Packer General Manager Processor/manufacturer Operations Manager 

Packer Plant Manager Processor/manufacturer CEO 

Packer Supply chain manager Consortium General Manager 

Wholesaler Operations Manager Consortium Marketing Manager 

Wholesaler Owner-manager Consortium  CEO 

Wholesaler Owner-manager Department of Agriculture Government Research Officer 

Retailer  Operations manager Consultancy Business consultant  

Retailer  Supply Chain Manager Consultancy  Business consultant  

 

 


