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This  study  will  explore  the 
practice  of blockchain  adoption 
in  the  supply  network  of 
agricultural cooperative societies 
with  a view  to  determine  the 
influence  of  the  blockchain 
adoption on the sustainability  of 
the  agricultural  coops . It  will 
identify  the  factors  that 
influence  their  adoption  of the 
technology , the  level  of  their 
application  of  the  technology , 
and  the  metrics  for  measuring 
the  performance  of  the 
sustainability  of  their  supply 
networks. It will also identify the 
structural  characteristics  of the 
network of supply of agricultural 
coops  and  how  this  structure 
influences  their  blockchain 
adoption  and the sustainability 
of their supply network.

Brief Introduction
The agricultural sector is vital tool for sustainable development of the world’s economy. This sector has the ability to end 
extreme poverty, improve socio-economic prosperity and provide food not only to current populations but to the projected 
9.7 billion people by 2050 (World-Bank, 2020). The sector could also lift the estimated 65 percent of the world’s poor 
working adults who make their living in agriculture out of poverty (Castaneda et al., 2016). Agriculture has also been 
instrumental in ensuring adequate food security, improved nutritional value and sustained health for the world’s population 
(FAO, 2021). agricultural sector has therefore been essential for the development of a well-developed nation like 
Australia and a relatively emerging economy like Nigeria. 

Australia and Nigeria enjoy a comparative advantage that makes them ideal locations to produce almost all agricultural 
products that can be grown in both tropical and semi tropical areas of the world. In the 2018-19 production year, Australia’s 
total agricultural production stood at $60 billion and its exports stood at $52.3 billion .  Agriculture also accounted for 11 
percent of exports of goods and services, 2.6 percent of employment, and 1.9 percent of GDP in the 2019-2020 fiscal year (
ABARES, 2021). In Nigeria, while more than 80 percent of farmers are smallholders, they account for close to 90 percent of 
the country’s agricultural production (Oyaniran, 2020). The sector contributed 26.21 percent of the country's GDP in 2020
and employed more than 36 percent of the labour force (NBS, 2021).

The agricultural supply chain is a special type of supply network that conveys farm produce from areas of production to 
areas of consumption. However, Covid-19 is already challenging the agri-food supply network throughout the world. B
etween 720 and 811 million people were projected to have faced hunger in 2020; and by the year 2030, around 660 million 
people may still face hunger due to the lasting effects of the pandemic on global food security, 30 million more than if the 
pandemic did not exist (FAO, 2021). In addition, an estimated 30 percent of the world’s food is being lost along the supply 
chain (Aditya & Krishnaswamy, 2020), further exposing the population to hunger and malnutrition. Apart from this, some 
participants along the supply chain alter the quality, quantity, brand, texture, or package of the food item. This erodes 
consumers’ confidence and exposes them to numerous health related issues. Food loss and food frauds could substantially 
be reduced if proper management of the supply network was in place (Ndraha et al., 2018). 

Research Gaps
For decades, literature on technology adoption has utilised technology/innovation adoption models to identify the factors 
that influence technology adoption. However, most of these models have tended to focus on the perceptions of the 
individual adopter. Also, studies that utllised these models tend to follow the same trend by looking at the individual as a unit 
of analysis when trying to identify factors driving technology adoption, even where the focus of the studies was on 
organisations. 
When studying the factors that drive blockchain adoption in organisations such as agricultural coops, a guiding principle is 
needed that helps identify these factors. The Rogers innovation diffusion theory was proposed by Everett M. Rogers in 1958 
in his doctoral dissertation at  which studied the diffusion of agricultural innovations. The theory has 
proved to be the most comprehensive model for innovation analysis. Unlike in individuals, literature on innovation diffusion 
in organisations has been underdeveloped   (Rogers, 2003; Wolfe, 1994), and the available studies presented inconsistent, 
contradictory, and sometimes inadequate explanations of reported findings (Dibra, 2015; Wolfe, 1994). For example, one 
variable may present contradictory results in two or more studies (Downs & Mohr, 1976). In the case of Rogers organisation 
innovation model, studies have largely utilised the model only in association with other innovation models or with the 
Rogers individual innovation model. Most of the studies used the Technology, Organisation and Environmental (TOE) theory 
(Clohessy & Acton, 2019; Clohessy et al., 2019) to determine the innovativeness of organisations. Others like Oturakci and 
Yuregir (2018) and Grover et al. (2019) used the Rogers innovation diffusion model for individual, but applied it to an 
organisation, with or without modifications, to determine the innovativeness of organisations. Yoon et al. (2020)’s study 
used part of Rogers individual diffusion theory (relative advantage, complexity and compatibility), a tiny part of Rogers 
organisation innovation theory (CEO’s innovativeness, CEO’s IT knowledge), and the TOE model to determine the factors 
affecting the adoption of smart farming in South Korea. It is the believe of the author of the current study that after 7 
decades of its inception, with the coming on board of new technologies such as blockchain, and with the unique features of 
agricultural coops, it is high time that a new modified Rogers model that analyses the innovativeness of agricultural coops is 
necessary.

Assessing the innovativeness of agricultural coops with respect to their adoption of blockchain technology may not be 
possible without knowing the relational tiers and structural characteristics of network of their supply chains. This is especially 
important because different stakeholders work together to ensure the smooth operations of the network (Chopra, et al., 
2017). Social network analysis is an important research area in the social and behavioural sciences that helps understand 
relational patterns and implications of these relationships among social entities (Wasserman & Faust, 1994). It has also been 
considered an essential impetus for driving an organisation towards innovation (SNRL, 2020). However, despite a significant 
amount of literature on network analysis (Borgatti et al., 2009; Borgatti & Halgin; Kim, 2014; Kim et al., 2011; Lusher et al., 
2010), studies on the structural characteristics of network of supply chains of agricultural coops are in their nascent stages 
and majority of their features have not yet been explored. The structural embeddedness (i.e., the value of the structural 
position in an extended network) (Kim, 2014), especially with respect to agricultural coops, have not been properly 
understood. Relational behaviour between different actors within the network determines the characteristics of the 
network, but to what extent does this relation determines the sustainability of the supply network, especially following the 
adoption of blockchain? This research fills this gap by exploring the structural characteristics of the network of supply of 
agricultural coops and how the structure of the network influences their approaches to sustainability. Understanding the 
structural characteristics of the network of supply of agricultural coops will not only provide an insight into the patterns of 
relational tiers within the network but will also help in identifying the variables that support or hinder their journey to the 
path of innovation and sustainability.

nnovation is an established social network and all organisations that want to innovate cannot afford to ignore social 
network (SNRL, 2020); and sustainability can result from the adoption of innovative technologies such as blockchain (Tsolakis
, et al., 2020). Therefore, it is important to explore some metrics that guide the measurement of sustainable supply chain of 
agricultural coops that have adopted blockchain in their operations. This is important because without the metrics, 
establishing their approaches to sustainability may not be feasible. In assessing the sustainability of organisations, the 
frequently cited metrics utilised the three basic pillars of economic, social and environmental sustainability (Bongardt, et al. 
2011). However, compared to other industries, few empirical studies provide metrics for the measurement of sustainability 
performance of agricultural coops (Benos, 2018; Marcis, et al., 2019). Also, literature review suggests limited studies on 
blockchain sustainability performance metrics, especially with respect to supply chain, with many studies only presenting 
case applications (Hong & Hales, 2021) that focus on the impacts of blockchain technology on the sustainability of supply 
chains (Park & Li, 2021; Venkatesh, et al., 2020). This may not be unconnected with the incipient state of blockchain that 
makes it difficult to predict its performance outcome (Bai & Sarkis, 2020). Furthermore, despite the plethora of studies on 
sustainability performance indicators of agricultural coops (Benos, et al, 2018; Marcis, et al, 2019), studies are yet to explore 
performance indicators of sustainability of agricultural coops induced by blockchain adoption. This study aims to fill this gap. 

Aim and objectives
This study aims to explore the practice of blockchain 
adoption by agricultural cooperative societies with a 
view to determine whether the adoption of the 
technology improves the sustainability of their supply 
networks. To achieve this aim, the following objectives 
have been developed.
(i) To identify the factors influencing the adoption of 
blockchain technology in agri-food supply networks.
(ii) To develop an enhanced/modified Rogers’ 
organisation innovation model that assesses the 
innovativeness of agricultural cooperatives.
(iii) To establish the structural characteristics of the 
network of relationship between agricultural coops 
and their wider supply networks and to determine if 
these characteristics influence their adoption of 
blockchain in their supply networks.
(iv) To explore the blockchain sustainability metrics for 
the measurement of sustainable supply chain 
management practices among agricultural coops.

The mixed research approach will be adopted 
because this study will make use of both qualitative 
and quantitative approaches. 
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