
 

  7th Asian-Australasian Conference on Precision Agriculture 

 

zenodo.org/communities/pa17   1 

Guidelines for governance of data sharing in agri-food networks 

 

Sjaak Wolfert*,1,2, Marc-Jeroen Bogaardt1, Lan Ge1, Katrine Soma1, Cor Verdouw1,2 
1 Wageningen Economic Research, Wageningen University & Research, Wageningen, The Netherlands 

2 Information Technology Group, Wageningen University, Wageningen, The Netherlands 

* Presenting author, Hollandseweg 1, 6707KN Wageningen, The Netherlands, sjaak.wolfert@wur.nl 

 

 

Abstract 

Big Data is becoming a new asset in the agri-food sector including enterprise data from operational 
systems, sensor data, farm equipment data, etc. Recently, Big Data applications are being 
implemented to improve farm and chain performance in agri-food networks. Still, many companies are 
refraining from sharing data because of fear of governance issues such as data insecurity, or lack of 
privacy or liability, among others. To overcome such barriers for developments with Big Data, this 
paper aims at: 1) analysing governance issues in agri-food networks, and 2) introducing a set of 
guidelines for data-sharing. Based on a literature review, a framework for analysing agri-food 
networks was developed, with internal governance factors (efficiency, effectiveness, inclusiveness, 
legitimacy & accountability, credibility and transparency) and external governance factors (political, 
economic, social, technological, legal and environmental factors). The framework contributes to 
development of a set of draft guidelines. Accordingly, for each factor, the guidelines address issues, 
best practices and lessons learned from other projects and initiatives. The approach developed in this 
paper creates a baseline for possible future developments of Big data in terms of 1) upscaling of the 
guidelines at a global level, 2) refining and fine-tuning of the guidelines for context specific agri-food 
networks, and 3) contributing to solving governance challenges in data sharing. In the future, the 
relevance of Big Data in the agri-food domain is expected to increase, and so are the contributions of 
this approach. 

 

Introduction 

Big Data is becoming a new resource, a new asset, also in the agricultural sector (Assunção et al., 
2014; Hashem et al., 2014; Shin et al., 2014). Big Data in the agricultural sector includes enterprise 
data from operational systems, farm field sensor data (e.g. temperature, rainfall, sunlight), farm 
equipment sensor data (from tractors, harvesters, milking robots, feeding robots), data from wearable 
animal sensors (neck tag, leg tag), harvested goods and livestock delivery vehicles sensor data (from 
farms to processing facilities) etc. Increasingly, Big Data applications, Big Data initiatives and Big 
Data projects are implemented and carried out, aiming for improving the farm and chain performance 
(e.g., profitability and sustainability) and support associated farm management decision making 
(Wolfert et al., 2017).  

In the agri-food sector in the Netherlands different kinds of data-driven initiatives are taking place 
responding to the trends of more transparency in food production, demands of customers and an 
increasing amount of food labels. These data-driven initiatives involve farm companies that share their 
(big) farm data with enterprises and organisations who strive to add value to that data. This implies 
that the data from one party is combined with data from other parties in the chain, and then analysed 
and translated into advices, knowledge, or information for farmers. In this way Big Data becomes an 
asset in supporting farmers to further improve their business performance (e.g., higher yield, better 
quality, higher efficiency). These data-driven initiatives often involve collaborations between agri-IT 
companies, farmers’ cooperatives and other companies in the food supply chain. These business-to-
business initiatives and interactions are increasingly conducted through inter-organisational 
coordination hubs, in which standardised IT-based platforms provide data and business process 
interoperability for interactions among the organisations (Klievink et al., 2016). 
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Although possibilities to proceed towards enhanced production effectiveness and sustainability with 
Big Data are massive, many companies are refraining from sharing data because of the fear of data 
insecurity, lack of privacy or liability. Also, sometimes companies meet a deadlock or are afraid to take 
the first step even though they expect to develop new business with data. Understanding governance 
issues in terms of how people best interact is seen critically important to future development if Big 
data, as these technologies will be part of the human system. 

To overcome these governance related bottlenecks and to facilitate development of Big Data 
applications in agri-food business the aims of this paper are to:  

provide a framework for analysing governance of data sharing  

introduce a set of guidelines for governance of data-sharing in Big Data projects or initiatives. 

 

Methods 

A systematic stepwise methodology was applied in this study, in which a set of guidelines for 
governance of data-sharing in Big Data projects in the agri-food sector eventually was developed. An 
initial framework for analysing governance of data sharing was based on a literature review conducted 
in Scopus. A first search provided only 7 articles based on search terms of Big Data and agriculture 
but no search terms for governance or stakeholders or networks or alike. A second, wider search 
resulted in a total of 43 articles. The framework was further modified in two parallel steps: a set of 
draft guidelines was derived from literature (1) and scanning past and current project on Big Data in 
agri-food (2). At the same time these steps iteratively resulted in refining and adjusting the framework. 
Based on the literature review and a workshop discussion, this paper first introduces the current 
framework and draft guidelines, and thereafter discusses some core arguments raised during the 
workshop. 

 

Results 

Outcomes of literature review 
As the Scopus search shows, the literature is scarce on agri-food governance and Big Data. Still, they 
address some relevant issues. For instance, one article addresses the inherent problems with mixed 
data quality across data sites specifically for watersheds, ranges and forests, and recommend that 
combinations of scientific databases with social media and crowdsourcing can be helpful to bring 
research one step forward to effective use of Big Data in agriculture research (Susan Moran et al., 
2016). Another article uses Big Data of the soil, which is basic to agriculture production, and 
recommend that efficient methods can be created to utilize data mining to enhance exactness of 
classification (Rajeswari and Arunesh, 2016). Also, one article presents a web service approach for 
forecasting of agricultural drought based on a Big Data and geoprocessing modelling (Deng et al., 
2013). These articles have in common that they refer to multiple opportunities at different levels and 
on different themes related with agriculture that make use of Big Data, and to efforts which are made 
to improve existing data systems. Hence, technology factor is central. Other external factors include 
the environmental issues such as climate change, which in the future will harm agricultural yield 
(Gustafson et al., 2015). It is recommended that improvements of leveraging Big Data network 
(agronomic, economic, environmental and genomic) will support possibilities for adaptation and 
mitigation measures.  

One article though addresses governance qualities related with Big Data, including (i) anticipatory, (ii) 
moralising and (iii) a movement that multiplies absent presence (Carolan, 2016). While these 
governance qualities explain farmer perceptions about future use of new technologies such as Big 
Data in agriculture, perception is just one of the many aspects in what we you could call ‘institutional 
change’. The governance aspects that we are looking for should apply to a stakeholder network level 
as illustrated in Figure 1. One article addresses institutional change more explicitly, such as changes 
in policy institutions, organizational structures, governance processes, lifestyles, workforce, etc. due 
to Big Data (Ramasamy, 2016). 
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Governance Framework 
While governance in general can be interpreted as interactions between actors and/or organization 
entities aiming at the realization of collective goals, it is frequently distinguished into two inter-related 
processes (K Soma et al., 2016; Katrine Soma et al., 2016; Termeer et al., 2010). On the one hand, 
governance refers to governing based on steering principles, on how to influence a group of actors 
towards reaching collective goals. In the agri-food network situation, the steering aspect of 
governance refers to strategies aiming at influencing behaviours of other stakeholders in the network, 
and could include the management of data when this intends to influence other stakeholders’ 
behaviours. One the other hand, governance refers to the changing formal and informal institutional 
settings. A shift can be observed when new ways of behaviour creates new formal and informal rules 
about what is a good thing to do and what is not. Hence, possible changes in data management will 
also influence the institutional setting, including informal and formal rules about how to manage data. 
Given that, these two inter-related processes are basic to analysing governance, they are also seen 
as a basis for analysing Big Data governance. Consequently, the two interrelated factors are put as a 
central, cyclic process in the framework for analysis (see Figure 1). Next, the framework addresses 
the internal governance factors playing a role within the stakeholder network, as well as the external 
factors influencing the stakeholder network. These factors are described in the following subsections. 

 

Figure 1. The Big Data governance framework. Further explanation in text. 

 

Internal factors for the governing-institutional change interaction 
The networks described in the selected literature are not exclusively referring to agri-food networks, 
but also refer to smart city networks, social media (Facebook and Twitter), smart meter networks, 
transport logistic networks, as well as different forms of market chain management networks. Still, 
these networks contribute with a series of governance experiences beneficial to this research. Overall, 
a large share of articles praise the new opportunities that Big Data can give due to the new scope to 
enhance effectiveness of data network capacities (Joo et al., 2015; Park et al., 2015), data processing 
(Zhou et al. 2015), transmission control mechanisms (Bao et al., 2016). It also refers to increased 
efficiency of food chain management (Li and Wang, 2015), or the multiple opportunities that Big Data 
provides in general (McAfee and Brynjolfsson, 2012). While these opportunities for increased 
effectiveness in general, some of the literature explicitly refers to cost-effectiveness (Tao et al., 2014). 
Whereas efficiency in the following refers to reducing costs and increasing generated income, 
effectiveness goes beyond, and refers to real acting and performances in terms of for instance, 
decision-making and information treatment, as well.  
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Networks consist of people who take part actively having more power, while others are not involved or 
informed. Inclusiveness is a term used to reflect on why some have influence and others not within a 
network. In the literature, one article analysed how inclusive networks can contribute to learning 
(Ferguson, 2016). Two other articles address relations between changing structures of power and 
institutional change (Campbell-Verduyn et al., 2016; Prasad et al. 2016).  

Accountability refers to the decision-making group within a network, i.e. the network administrative 
organization in Figure 1 and their support to perform decisions by other partners of the network. One 
article, for instance, does research on accountability (which is linked with inclusiveness and power 
relations) related with the increasing presence of Big Data in contemporary financial practices 
(Campbell-Verduyn et al. 2016). Related with this is the concept of legitimacy. Legitimacy is in the 
literature referred to as a process that can be judged as fair with a high level of trust among different 
parties who eventually support a policy decision on this basis (Varjopuro et al., 2008). It was found 
that, even in a Facebook network used to promote marketing, a top-down approach is applied, 
making little possibilities for spontaneous user-generated content that can encourage legitimacy 
(Mariani et al., 2016). Moreover, social drivers for legitimacy in the digital water age, included 
customer satisfaction of a smart meter, community acceptance, customer engagement and trust (Beal 
and Flynn, 2015). The governance factors accountability and legitimacy are both addressing trust 
relations in a stakeholder network.  

A series of the selected articles refer to Big Data attributes such as volume, velocity, veracity, value 
and variety (Prasad et al., 2016), or accuracy, reliability and utility (Pachepsky et al., 2015) or 
achievements of reliability and validity of research (Fu et al., 2013). These attributes contribute to 
credibility, which is a perception about competence, and can encourage perceived trustworthiness 
and goodwill (Westerman et al. 2012).  

Transparency is another term observed in the selected literature. Transparency refers to how different 
types of information, assumptions, uncertainties and complexities are dealt with and illustrated in a 
decision making process (Lockwood et al., 2010; Soma et al., 2013). For instance, in the literature the 
production of knowledge creation, recycling and modification throughout technology processing is 
analysed and transparently illustrated (Hansen and Flyverbom, 2015). Moreover, transparency is 
enhanced in analyses of intellectual differentiation between scientific and human expertise (Savage, 
2013). This research focuses on needs for transparency about how Big Data is translated into human 
expertise, how it is used and processed by people and how it eventually influences acting (e.g. 
consumption, production).  

While the concepts of efficiency, effectiveness, inclusiveness, accountability and transparency have 
been identified as critical governance aspects of processes of governing within Big Data stakeholder 
networks, they also contribute to processes of generating new institutional settings by changing 
existing informal and formal rules for stakeholder networks. For instance, one article addresses smart 
cities which can bring about quality, sustainability and resilience of cities, by means of developing new 
institutional settings based on new physical and informatics technologies, policies and behavioural 
interventions (Kontokosta, 2016). 

Based on this literature analysis six internal factors, referring to the stakeholder network, were 
identified and are described as follows (see also Figure 1): 

1. Efficiency - refers to business plans for network directly on Big Data as a product. Refers also to 
agribusinesses who directly or indirectly take part, as Big Data advice can be important to future 
developments of agriproducts. 

2. Effectiveness - refers to time spent on data capture, storage, transfer, transformation, analytics 
of Big Data, and data/ IT management. It also refers to time spent on decision making, and on 
communication within the network. How fast are the objectives reached eventually? 

3. Inclusiveness - refers to a series of aspects: (i) is inclusion in network voluntary or forced, (ii) 
who takes part in decision-making and why, (iii) is it easy to enter and leave the network at any 
time? 
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4. Legitimacy & Accountability - refers to the feeling of members towards the decision making 
structure. For instance, do members support, trust and comply with management decisions 
made? Do they agree that the people in charge are the best ones to represent? In other words, 
do people feel ownership to the processes? 

5. Credibility - refers to (i) quality of Big Data, and (ii) quality of agri-food business making use of 
Big Data. This is relevant when beginning a network as well when it develops, and after some 
years of functioning. 

6. Transparency - refers to qualities that must be openly communicated. The stakeholder network 
needs to know that Big Data contributes a good product. Refers to processes of data capture, 
storage, transfer, transformation, analytics of Big Data, and data/IT management costs. For 
instance, how much must a farm (member) know about the actual data process? 

External factors based on PESTLE 
The external factors for the analysis of Big Data governance in the agri-food sector were based on the 
PESTLE approach. PESTLE is a well-known concept in marketing principles and is originally used as 
an analytical tool by companies to identify external key factors causing change in the strategic 
business environments (Basu et al., 2015; Heise et al., 2015; Ignacio et al., 2011; Issa et al., 2010; 
Mayaka and Prasad, 2012; Shilei and Yong, 2009; Stuiver et al., 2016; Weisheng et al., 2013). 
PESTLE stands for Political, Economic, Social, Technological, Legal and Environmental factors. The 
PESTLE approach was therefore used for identifying and classifying issues that could hinder Big 
Data-driven initiatives in agri-food sector to be successful. The description of the PESTLE factors in 
relation to Big Data Governance based on literature are as follows: 

1. Political – the partnering companies have to operate in a policy context, and may be influenced 
by agricultural policies at national or EU levels, or EU policies for information flow across 
countries, privacy or restrictions in use of some information. The selected literature provides an 
example of smart grid network which has to operate in the context of politics of urbanism 
(Bulkeley et al., 2016). However, the influence is also the other way around, since Big Data 
increasingly is used to guide choices in external policy settings (Gano, 2015).  

2. Economic - refers to demand, supply and competition outside the Big Data driven initiative, 
which will impact the development and governance of the initiative. This may be influenced by 
technological development (Ha and Bae, 2014), but may as well be linked with levels of 
globalization (West and Heath, 2011). 

3. Social - is linked with the discussion about digital divide (Gullino, 2009; Myeong et al., 2014; van 
Deursen and van Dijk, 2013; van Dijk and Hacker, 2003), referring to a new scale of societal 
inequality that is based on having access online or not. New groups in the society having no 
access, loose opportunities for influence, work, networks, assets, etc., and as a consequence 
they are dammed to marginalization.  

4. Technical - refers to external technological developments that have influences within the data 
driven initiative and can result in new business models (Ha and Bae, 2014). The technologies are 
developing fast, and developments are addressed in the selected literature (Joo et al., 2015; Jun 
et al., 2015; Park et al., 2015). Also, the technologies for attacks of datasets are advancing and 
are challenging data security (Loy et al., 2014). The decision making within a firm when it comes 
to, for instance, investments in new technologies, will be impacted by the new possibilities 
technological development will provide. 

5. Legal - refers to legislation that can have impact on the development and implementation of the 
data driven initiative of the partnering companies: data ownership, privacy regulation, 
standardisation of data exchange and the interoperability of data, database rights, open data 
regulation (governmental role in network), consumer rights (transparency), etc. 

6. Environmental - refers to the Big Data associated activities, such as agriculture, but also city 
planning, smart grids, etc., that influence natural resource use, pollution and climate change, 
among others. In the literature a series of articles link directly or indirectly with the environment. 
For instance, one article addresses the opportunities for addressing shifts in plant phenology by 
means of integration of multiple disciplines including ecology, evolutionary biology, climate 
science and remote sensing (Tang et al., 2016). Moreover, it is also referred to new possibilities 
for ecological sustainability innovations to reduce such impacts (Gano, 2015).  

  

https://zenodo.org/communities/pa17


 

  7th Asian-Australasian Conference on Precision Agriculture 

 

zenodo.org/communities/pa17   6 

The core idea with the literature review in the following section is thus to identify guidelines for each of 
these internal and external factors and to judge whether a stakeholder network works well or not. 

Draft Guidelines 
In this section, for each internal and external factor, a set of draft guidelines is provided that can help 
to address the different factors that are relevant to governance of data sharing in Agri-Food networks. 
They are based on a preliminary analysis of past and current projects in the agri-food domain.  

Guidelines can consist of: 

Issues that have to be addressed, steps to be taken, etc. 

Best practices with pro’s and con’s including checklists and, if relevant, references to examples, 
templates, etc.  

Lessons learned from other projects and initiatives 

The following tables provide the draft guidelines by a bulleted list; these have to be elaborated in 
future work. 

Table 1. Guidelines for internal factors 

Efficiency 

Think about arrangements for costs for taking 
part/entering the network, and needs for investors. 

Calculate Total Cost of Ownership (TCO) of Big Data 
including costs that are related with capture, storage, 
transfer, transformation, analytics of Big Data, and 
data/ IT management costs. 

Legitimacy & Accountability 

Make sure that people representing others actually 
do so.  

Make a good plan for interaction and communication, 
and conduct it properly. 

Note that too many people involved in decision 
making will decrease effectiveness.  

Confront conflicts immediately.  

Communicate mistakes openly.  

Responsibilities must be taken in all roles in the 
network.  

Listen to all advices and wishes in network, and act 
accordingly 

Effectiveness 

Decide on the structure of a network that can benefit 
effectiveness. 

Think of the different roles – who makes decision on 
behalf of others? 

A smaller management team can increase 
effectiveness of decision making. 

Avoid decreasing communication if number of 
decision makers is increasing and if goal is to 
enhance inclusiveness, legitimacy and accountability.  

Clear communication can decrease lost time on 
misunderstandings, and potential conflicts.  

Set clear long term ambitions, and communicate 
them clearly. 

Credibility 

Ensure quality in the processes of capture, storage, 
transfer, transformation, and analytics. 

Be plain in the facts that the benefits of Big Data can 
only be realised through a proper data infrastructure 
and a lot of tough work to ensure data quality.  

Do not pretend that Big Data can contribute to more 
than it can. 

Do not hide mistakes, inform of what is gone wrong, 
what has been successful, what strategy needs to be 
implemented, etc. 

Inclusiveness 

Encourage voluntary membership. 

Involve the members appropriately in the decision-
making.  

Make it easy for potential members to join the 
network (low costs), and for members to leave 
(personal contract). 

Transparency 

Think of a system (e.g. tables, figures) that are easily 
accessible and interpretable to network members.  

Mistakes must be communicated, together with 
intended solutions.  

Communicate actively throughout any period in time. 

Avoid one-way information sharing, but encourage 
two ways dialogue (maybe an associated online 
platform for discussions). 
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External Factors 

Table 2. Guidelines for external factors 

Political 

Communicate strategies for dealing with the 
risks for members of a network of governmental 
open data policies, which can result in their 
sharing in a network being distributed openly.  

Take account of possible environmental policy 
restrictions, and take advantages of public 
investments in telecommunication in rural areas. 

Technological 

Be updated of latest developments in new 
technology develops continuously that facilitate 
Big Data capture, storage, transfer, 
transformation, and analytics. 

Consider market advantages by early 
investments in new technologies. 

Prepare for hacking problems. 

Do not invest in outdated technologies. 

Economic 

Think of your business plan in the larger 
economic context. For instance, are there 
relevant barriers to international trade? Are 
there other competition of similar Big Data 
contributions? What is the relation between 
smaller enterprises and multinationals? 

Do not invest in Big Data which already is 
available elsewhere. 

Do not ignore market failures. 

Legal 

Formal contracts are needed at data level, 
personal level and product level.  

Use a data code of practice between 
stakeholders 

Be aware of impacts of intellectual property 
rights. 

Do not make the legal contracts too 
complicated, the needs can be obligations, but 
also culture/ country dependent. 

Codes can also mystify issues on data value, 
transparency, etc. 

Codes can obstruct new market entrants 

Prepare for data hacking. 

Social 

Big Data applications can create increased gaps 
between poor and rich, developed and under 
development. 

Search for programmes, supported by public 
sector, which can assist in avoiding such 
development, as inequality will eventually create 
instabilities across world regions. 

Environmental 

Communicate all environmental effects of Big 
Data externally. 

Enhance adaptations to existing equipment 
rather than replacements, due to the problems 
of technological waste, which often are dropped 
in developing countries, with severe health 
problems (poisoning soils, waters etc). 
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Workshop outcomes 
The workshop resulted in a number of do’s and don’ts as listed in Table 3: 

Table 3. Do’s and don’ts for data sharing in agri-food networks 

Do’s Don’ts 

Start with sharing data in a closed experimentation 
environment to showcase the (unexpected) value of 
big data 

Make clear arrangements for the distribution of costs 
and benefits 

Make the data-driven initiative appealing to suppliers 
of capital as well as to agricultural and technology 
stakeholders 

Don’t promise improvements that are not proven yet 

Don’t start an initiative without a clear business case 
for all participants 

Don’t limit access to data: without open data no 
successful big data project 

Don’t share data with a third party without secured 
consent and guaranteed data quality 

 

Discussion 

The framework and draft guidelines as described in the previous section were discussed in an 
interactive workshop with experts from business and research. It was suggested to first carefully 
define the scope of the stakeholder network that wants to share data. A next initial step should be to 
define a shared vision or objective that the network wants to attain. This could be considered as a 
pre-step before applying the governance framework guidelines. But it could also be included in the 
internal factors e.g. on ‘Efficiency’ by including a step ‘describe a business plan’. In general it was 
concluded that the scope of the framework is complete and appropriate, but this should be further 
validated by extending the guidelines and applying them to concrete cases. 

Concerning the draft guidelines it was generally agreed that they are a good first attempt but that they 
should be extended. A further categorization like in the example of the external factor ‘Legal’ was well 
received. Instead of best practices it was suggested to change this into ‘common practices’, because 
what is ‘best’ can vary with different contexts. It was also recommended to publish the guidelines in a 
wiki-type of website so that they are openly accessible and can be adapted and enriched by a 
community that is interested in this subject. 

Another idea mentioned was to differentiate the guidelines for different maturity levels of stakeholder 
networks (both in technological and in organisational sense) e.g.: 

1. basic/essential – a starting initiative or project in which stakeholders are exploring if and how 
they are going to share data; 

2. extended - an existing data-sharing network that has already reached a certain level of 
organization; 

3. optimized - a data-sharing network that shares many datasets among each other and is already 
well organized. 

Such a classification seems to be logical, but provided the current development in agri-food business 
the largest need will come from level 1 networks so it was advised to focus on that level first.  

Finally, although the guidelines should be further extended and refined, they should also remain 
practical to apply. This work should not be an ‘academic exercise’ or become an exhaustive recipe 
book, but more a practical guide or navigator for stakeholder networks that want to share data. If it 
goes into the direction of a recipe book the target group should shift towards consultants that have to 
advise businesses. In that case they should learn how a large set of guidelines can be quickly applied 
to different contexts. Then the guidelines should be developed more for educational purposes. 
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Conclusion 

The draft guidelines that are presented in this paper can be considered to be a first valuable step into 
the direction of solving governance issues in data sharing within agri-food business networks. If they 
can be applied to starting networks it could accelerate the development of Big Data applications in the 
agri-food sector. A next version of the guidelines should be developed and further tested and 
validated for concrete projects or initiatives. 

 

References 

Assunção MD, Calheiros RN, Bianchi S, Netto MaS, Buyya R 2014. Big data computing and clouds: 
Trends and future directions. J. Parallel Distrib. Comput. DOI.1016/j.jpdc.2014.08.003. 

Bao Y, Lei W, Zhang W, Zhan Y 2016. QoE collaborative evaluation method based on fuzzy 
clustering heuristic algorithm. Springerplus 5. DOI: 86/s40064-016-2459-z. 

Basu PK, Hicks J, Krivokapic-Skoko B, Sherley C 2015. Mining operations and corporate social 
responsibility: A case study of a large gold mine in regional Australia. Extr. Ind. Soc. 2: 531–539.  
DOI: 10.1016/j.exis.2015.03.002. 

Beal CD, Flynn J 2015. Toward the digital water age: Survey and case studies of Australian water 
utility smart-metering programs. Util. Policy 32. DOI: 10.1016/j.jup.2014.12.006. 

Bulkeley H, McGuirk PM, Dowling R 2016. Making a smart city for the smart grid? The urban material 
politics of actualising smart electricity networks. Environ. Plan. A 48. DOI: 
10.1177/0308518X16648152. 

Campbell-Verduyn M, Goguen M, Porter T 2016. Big Data and algorithmic governance: the case of 
financial practices. New Polit. Econ. DOI: 10.1080/13563467.2016.1216533. 

Carolan M 2016. Publicising Food: Big Data, Precision Agriculture, and Co-Experimental Techniques 
of Addition. Sociol. Ruralis. DOI: 10.1111/soru.12120. 

Deng M, Di L, Han W, Yagci AL, Peng C, Heo G 2013. Web-service-based monitoring and analysis of 
global agricultural drought. Photogramm. Eng. Remote Sensing 79. DOI: 10.14358/PERS.79.10.929. 

Ferguson J 2016. Inclusive perspectives or in-depth learning? A longitudinal case study of past 
debates and future directions in knowledge management for development. J. Knowl. Manag. 20.  
DOI: 10.1108/JKM-12-2014-0513. 

Fu L, Liu Y, Liu Y 2013. Study on the big data method for low carbon campus governance.  
J. Appl. Sci. 13. DOI: 10.3923/jas.2013.4936.4942. 

Gano G 2015. Starting with Universe: Buckminster Fuller’s Design Science Now. Futures 70.  
DOI: 10.1016/j.futures.2014.12.011. 

Gullino S 2009. Urban regeneration and democratization of information access: CitiStat experience in 
Baltimore. J. Environ. Manage. 90, 2012–9. DOI: 10.1016/j.jenvman.2007.08.027. 

Gustafson D, Hayes M, Janssen E, Lobell DB, Long S, Nelson GC, Pakrasi HB, Raven P, Robertson 
GP, Robertson R, Wuebbles D 2015. Pharaoh’s Dream Revisited: An Integrated US Midwest Field 
Research Network for Climate Adaptation. Bioscience 66. DOI: 10.1093/biosci/biv164. 

Ha KS, Bae JE 2014. Global smart contents market analysis: Market growth and key issues. Acad. 
Entrep. J. 20. 

Hansen HK, Flyverbom M 2015. The politics of transparency and the calibration of knowledge in the 
digital age. Organization 22. DOI: 10.1177/1350508414522315. 

Hashem IAT, Yaqoob I, Badrul Anuar N, Mokhtar S, Gani A, Ullah Khan S 2014. The rise of “Big 
Data” on cloud computing: Review and open research issues. Inf. Syst. 47: 98–115. DOI: 
10.1016/j.is.2014.07.006. 

Heise H, Crisan A, Theuvsen L 2015. The Poultry Market in Nigeria : Market Structures and Potential 
for Investment in the Market 18: 197–222. 

  

https://zenodo.org/communities/pa17


 

  7th Asian-Australasian Conference on Precision Agriculture 

 

zenodo.org/communities/pa17   10 

Ignacio J, Fernández P, Cala AS, Domecq CF 2011. Critical external factors behind hotels’ 
investments in innovation and technology in emerging urban destinations. Tour. Econ. 17: 339–357.  
DOI: 10.5367/te.2011.0033. 

Issa DT, Chang AV, Issa DT 2010. Sustainable Business Strategies and PESTEL Framework. Gstf 
Int. J. Comput. 1: 1–8. DOI: 10.5176/2010-2283_1.1.13. 

Joo H-J, Cho M-T, Lee J-S 2015. A study on monitoring models for big-data traffic analysis and 
utilization. Inf. 18. 

Jun S, Park S, Jang D 2015. A technology valuation model using quantitative patent analysis: a case 
study of technology transfer in big data marketing. Emerg. Mark. Financ. Trade 51.  
DOI: 10.1080/1540496X.2015.1061387. 

Klievink B, Bharosa N, Tan Y-H 2016. The collaborative realization of public values and business 
goals: Governance and infrastructure of public–private information platforms. Gov. Inf. Q. 33: 67–79.  
DOI: 10.1016/j.giq.2015.12.002. 

Kontokosta CE 2016. The Quantified Community and Neighborhood Labs: A Framework for 
Computational Urban Science and Civic Technology Innovation. J. Urban Technol.  
DOI: 10.1080/10630732.2016.1177260. 

Li D, Wang X 2015. Dynamic supply chain decisions based on networked sensor data: an application 
in the chilled food retail chain. Int. J. Prod. Res. DOI: 10.1080/00207543.2015.1047976. 

Lockwood M, Davidson J, Curtis A, Stratford E, Griffith R 2010. Governance principles for natural 
resource management. Soc. Nat. Resour. 23: 986–1001. DOI: 10.1080/08941920802178214. 

Loy SL, Brown S, Tabibzadeh K 2014. South Carolina department of revenue: Mother of government 
dysfunction. J. Int. Acad. Case Stud. 20. 

Mariani MM, Di Felice M, Mura M 2016. Facebook as a destination marketing tool: Evidence from 
Italian regional Destination Management Organizations. Tour. Manag. 54. DOI: 
10.1016/j.tourman.2015.12.008. 

Mayaka MA, Prasad H 2012. Tourism in Kenya: An analysis of strategic issues and challenges. Tour. 
Manag. Perspect. 1: 48–56. DOI: 10.1016/j.tmp.2011.12.008. 

McAfee A, Brynjolfsson E 2012. Big data: the management revolution. Harv. Bus. Rev. 90. 

Myeong S, Kwon Y, Seo H 2014. Sustainable E-Governance: The Relationship among Trust, Digital 
Divide, and E-Government. Sustainability 6: 6049–6069. DOI: 10.3390/su6096049. 

Pachepsky YA, Rajkai K, Tóth B 2015. Pedotransfer in soil physics: Trends and outlook - A review. 
Agrokem. es Talajt. 64. DOI: 10.1556/0088.2015.64.2.3. 

Park HW, Yeo IY, Jang H, Kim N 2015. Study on the impact of big data traffic caused by the unstable 
routing protocol. Indian J. Sci. Technol. 8. DOI: 10.17485/ijst/2015/v8iS5/61480. 

Prasad S, Zakaria R, Altay N 2016. Big data in humanitarian supply chain networks: a resource 
dependence perspective. Ann. Oper. Res. DOI: 10.1007/s10479-016-2280-7. 

Rajeswari V, Arunesh K 2016. Analysing soil data using data mining classification techniques. Indian 
J. Sci. Technol. 9. DOI: 10.17485/ijst/2016/v9i19/93873. 

Ramasamy R 2016. Official statistical leadership at the crossroads again: An information age 
perspective. Stat. J. IAOS 32. DOI: 10.3233/SJI-150953. 

Savage M 2013. The “Social Life of Methods”: A Critical Introduction. Theory, Cult. &amp; Soc. 30.  
DOI: 10.1177/0263276413486160. 

Shilei L, Yong W 2009. Target-oriented obstacle analysis by PESTEL modeling of energy efficiency 
retrofit for existing residential buildings in China’s northern heating region. Energy Policy 37: 2098–
2101. DOI: 10.1016/j.enpol.2008.11.039. 

Shin D-H, Choi MJ, Kim W-G 2014. Ecological views of big data: Perspectives and issues. Telemat. 
Informatics 32: 311–320. DOI: 10.1016/j.tele.2014.09.006. 

  

https://zenodo.org/communities/pa17


 

  7th Asian-Australasian Conference on Precision Agriculture 

 

zenodo.org/communities/pa17   11 

Soma K, MacDonald BH, Termeer CJAM, Opdam P 2016. Introduction article: Informational 
governance and environmental sustainability. Curr. Opin. Environ. Sustain. 

Soma K, Ramos J, Bergh Ø, Schulze T, Oostenbrugge H Van, Duijn AP Van, Kopke K, Stelzenmu V, 
Grati F, Ma T, Stenberg C, Buisman E 2013. The “mapping out” approach: Effectiveness of marine 
spatial management options in European coastal waters. ICES J. Mar. Sci. 29: 1–13. 

Soma K, Termeer K, Opdam P 2016. Informational Governance - a systematic literature review of 
governance for sustainability in the Information Age. Environ. Sci. Policy 56: 89–99. 

Stuiver M, Soma K, Koundouri P, van den Burg S, Gerritsen A, Harkamp T, Dalsgaard N, Zagonari F, 
Guanche R, Schouten J-J, Hommes S, Giannouli A, Söderqvist T, Rosen L, Garção R, Norrman J, 
Röckmann C, de Bel M, Zanuttigh B, Petersen O, Møhlenberg F 2016. The Governance of Multi-Use 
Platforms at Sea for Energy Production and Aquaculture: Challenges for Policy Makers in European 
Seas. Sustainability 8: 1–19. DOI: 10.3390/su8040333. 

Susan Moran M, Heilman P, Peters DPC, Collins CH 2016. Agroecosystem research with big data 
and a modified scientific method using machine learning concepts. Ecosphere 7. DOI: 
10.1002/ecs2.1493. 

Tang J, Körner C, Muraoka H, Piao S, Shen M, Thackeray SJ, Yang X 2016. Emerging opportunities 
and challenges in phenology: A review. Ecosphere 7. DOI: 10.1002/ecs2.1436. 

Tao S, Corcoran J, Mateo-Babiano I, Rohde D 2014. Exploring Bus Rapid Transit passenger travel 
behaviour using big data. Appl. Geogr. 53. DOI: 10.1016/j.apgeog.2014.06.008. 

Termeer CJAM, Dewulf A, Lieshout M Van 2010. Disentangling scale approaches in governance 
research: Comparing monocentric, multilevel, and adaptive governance. Ecol. Soc. 15: 1–15. 

van Deursen A, van Dijk J 2013. The digital divide shifts to differences in usage. New Media Soc.  
16: 507–526. DOI: 10.1177/1461444813487959. 

van Dijk J, Hacker K 2003. The Digital Divide as a Complex and Dynamic Phenomenon. Inf. Soc.  
19: 315–326. DOI: 10.1080/01972240309487. 

Varjopuro R, Gray T, Hatchard J, Rauschmayer F, Wittmer H 2008. Introduction: Interaction between 
environment and fisheries—The role of stakeholder participation. Mar. Policy 32: 147–157.  
DOI: 10.1016/j.marpol.2007.09.001. 

Weisheng L, Liu AMM, Hongdi W 2013. Procurement innovation for public construction projects 
public-private partnership in China. Eng. Constr. Archit. Manag. 20:L 543–562.  
DOI: 10.1108/ECAM-09-2011-0084. 

West D, Heath D 2011. Theoretical pathways to the future: globalization, ICT and social work theory 
and practice. J. Soc. Work 11: 209–221. DOI: 10.1177/1468017310386835. 

Westerman D, Spence PR, Van Der Heide B 2012. A social network as information: The effect of 
system generated reports of connectedness on credibility on Twitter. Comput. Human Behav. 28: 
199–206.  
DOI: 10.1016/j.chb.2011.09.001. 

Wolfert S, Ge L, Verdouw C, Bogaardt M-J 2017. Big Data in Smart Farming - A review. Agric. Syst.  
DOI: 10.1016/j.agsy.2017.01.023. 

Zhou Y, Zhang Y, Ge Y, Xue Z, Fu Y, Guo D, Shao J, Zhu T, Wang X, Li J 2015. An efficient data 
processing framework for mining the massive trajectory of moving objects. Comput. Environ. Urban 
Syst. DOI: 10.1016/j.compenvurbsys.2015.03.004. 

 

 

 

  

 

 

https://zenodo.org/communities/pa17

