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Abstract

The food system covers all parts, from farm to fork,
and is a complex system of private and public
partnerships. The system generates, builds on, and uses
several sets of big data. This open government data is
scattered, generated by market actors and partly framed
through government control.

This paper explores potentials to manage open
government data more transparently, especially
regarding the locations and functions of the food system
and elaborates on the design of crises management in
regard to open government data on the food system in
Sweden. To investigate this, we have conducted focus
group workshops with local stakeholders and found that
the available data are far from comprehensive and
compatible. We designed a dummy platform of crises
management support on open government data on food.
Our analysis shows that the lack of useful and
compatible data constrains the possibilities to build a
useful platform for crises preparation.

Keywords: SDG2, food system, open government
data, crises preparedness and management.

1. Local food in times of crises -
Introduction

The second sustainable development global goal
(SDG) is to end hunger, achieve food security and
improved nutrition and promote sustainable agriculture
(United Nations, 2015). This goal points at the
importance of continuous supply of food to everyone
everywhere, even in times of crises, but how do we do
that and how can available open government data be
used? In times of crises, as we learned from the Russian
invasion of Ukraine, data management on the food
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system is a critical part of the crises management. This
paper will discuss that issue based on a collaborative
research and design process, in search for how to
coordinate and make use of open government data on
food security.

The Universal Declaration of Human Rights
(UDHR), adopted by the UN in 1948, recognized access
to adequate food as a fundamental right and a key
component of an acceptable standard of living. The
United Nations’ Food and Agriculture Organization
arranged a summit in Rome in 1996, which resulted in
the Rome Declaration on World Food Security, where
the importance of national and international action to
ensure food security in case of crisis was in focus. In the
report it is stated that: “We are determined to make
efforts to mobilize and optimize the allocation and
utilization of technical and financial resources from all
sources, [...], to reinforce national actions to implement
sustainable food security policies” (United Nations,
1996).

The importance of the food system approach is
outlined in the European policy Farm to fork strategy
(EU, 2020), including sustainable production,
processing, distribution, and consumption to avoid food
loss and waste. In times of crises there is an increased
need to coordinate and manage the food system to
provide everyone with enough food and it becomes a
public responsibility. The local governments have a
particular responsibility of food for those living in care
facilities, as the Swedish government recently has
highlighted in the report Food Security for a New Era
(EU, 2020). They are supposed to be Highly Reliable
Organizations (HRO) to secure crises preparednes
(Schulman, 1993), but the complexity and number of
actors in the food system are not possible to manage as
a reliable organization but has to be seen as the networks
and markets where food is produced and distributed.
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According to the recent Swedish governmental
report SOU 2024:8 there is presently no specific law
concerning food supply in Sweden. The Swedish Food
Act (2006:804) aims to ensure people’s health and
protect the interests of the consumers but nothing is
stipulated here about self-sufficiency levels. Local and
regional governments are, according to Sweden’s Local
Government Act (2017:725), responsible for local
public services.

The crises management systems are added to the
government structures. Compared to other preparations
for crisis situations, such as, for example, barriers
against floodings or enhancements of road systems,
which can be considered done at one specific time, food
must be available for everyone continuously. Storage of
food is only a partial solution since shelf life is limited
and quantities sufficient to provide for the population
for longer periods would be huge. Therefore, open
government data on food are critical components for
crises preparedness and this paper presents a co-created
process aiming to design and test a platform to share
open data of the food system to build resilience in times
of crises.

1.1 Aim of the paper

This paper presents a collaborative research and
design process, in search for how to coordinate and
make use of open government data on food security. The
aim is to analyze available open data on food in Sweden
and how local actors identify, interpret, and strive to
manage open government data to attain a more resilient
food system and crises preparedness.

2. Food security and local crises

management - Literature review

This section presents a literature review on the food
system in relation to crises and in particular, on the use
of open government data in the food system that will be
the focus of this paper. Since this paper relates to several
research fields, we have included papers at this unclear
crossroad of the food system, crises management and
open government data.

2.1 The food system as a key for sustainable
development

The food system, in particular when looking at food
security, individuals and communities having access to
sufficient, safe, and nutritious food to meet their dietary
needs and preferences for an active and healthy life - is
dependent on sustainable resource management
(McLaughlin and Kinzelbach, 2015). One aspect of

interest in relation to this study is that an effect of global
trade is a virtual transfer of resources from poor
countries with high levels of precipitation and soil’s
suitability for agriculture to rich countries with limited
water supplies and less suitable soils. McLaughlin and
Kinzelbach (2015) further show that a large part of the
global population lives in areas where locally produced
food cannot meet the demands. This is especially true in
large urban areas which therefore are dependent on trade
to maintain food security. In relation to this, local
production of food is important since it determines the
level of dependence of functioning global trade systems.
McLaughlin and Kinzelbach conclude that global trade
has mitigated the regional imbalances between supply
and demand for food but that these transfers have had
limited effect on the situation for poorer people who are
dependent on locally grown crops. As an interesting
note, they identify the soil suitability of Sweden as to
large extent “not suitable”. McLaughlin and Kinzelbach
(2015) imply that Sweden’s food security is vulnerable,
should disturbances in global trade chains occur.

In a study on how to plan and develop strategies to
meet the challenges in vulnerable situations, Kutty and
Abdalla, (2020) identify and discuss relevant tools and
techniques. They conclude that there is a need to
combine and use both conventional tools, modern
technology, and development of information
management. They claim that correct and reliable data
is essential for analyzing and drawing conclusions on
vulnerability in the food supply chain. Proper data is
here considered a basis for mapping changes in the
levels of food supply, both in long and short term. They
point at techniques used for data analysis, visualization
and management and conclude that used in the right
way, the data processed with the help of such systems
can be useful in the development of secure food supply.
There are several different options, and the variety of
available technical solutions is wide, for example
machine learning, artificial intelligence, and neural
networks. Kutty and Abdalla’s (2020) research imply
the need for the used technology to be developed as an
open source to make the data available and applicable in
other similar circumstances, as we have further strived
to develop here.

2.2 Food security as a policy aim

The concept of food security has recently gained
increasing attention, and not at least post-covid 19
(Swinnen & McDermott, 2020). From being a policy
area predominantly discussed in relation to low-income
countries and humanitarian aid, it has emerged into issue
for policymaking and preparation for eventual crisis
situations and global security (Cook & Frank, 2008).
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In a comparative study of urban food strategies in
Great Britain, Canada and USA. Sonnino (2016)
identified two separate narratives: the first centres
around production of food in relation to national self-
sufficiency and the second focuses on supply of food,
especially for individuals with scarce resources. The
study shows how the concept of “food security” can be
defined in cities that are densely populated and at the
same time geographically separated from places where
food is primarily produced. This in contrast to the
narrative that locally produced food is seen as more
sustainable, also from a broader holistic perspective.
Thus, Sonnino (2016) concludes that there is a need for
more cohesive communities where food security is
integrated in planning for infrastructure and public
procurement. On a practical level this includes
profitable conditions and support for alternative food
actors, such as Farmer’s Market and Community
Supported Agriculture.

In line with Sonnino’s (2016) demand for a broader
understanding of the concept of food security in
policies, management and not at least public
procurement Arcuri et al. (2022) see a struggle in how
local governments in Italy worked on an intermunicipal
food policy and they identify three levels within which
food security is discussed. Here the collaborative
approach stretched over public, private and civil society.
Their analysis showed the importance of creating a form
of shared governance and responsibility, building on the
same data. They highlight the importance of a similar
language and data, translating policy goals into
functioning administrative processes.

2.3 Food in times of crises

The complexity of the food systems - food
production, distribution, consumption, and food waste —
has been studied for a crises management approach by
using cause and effect models in workshops (Irani et al.,
2018). Their findings suggest a need for development of
administrative tools for the handling of big data to
secure food supply through waste reduction. The result
of the study shows that there are several main factors
influencing the possibility to reduce food waste and
some of them are:

e Standardization of food regulations and food
quality which could be supported by management
and policymaking and transfer of data and
knowledge in community-based fora.

e Policymakers should work to make markets more
accessible for locally produced food and limit food
imports.

e The food chain organization needs to be seen as a
wider range of actors, including for example local

charities, which could be supported by education

and training.

However, Irani et al (2018) point out that there is a
need to scale up their model to be able to widen the
analysis and function as a tool for working with food
security. The “small data” used in their study could be
supplemented with “big data” and thereby be an
effective support in generalizing and predicting
problems concerning food security. Irani et al (2018)
suggest a big data framework for food security where
the input would include, for example soil and livestock
data, weather patterns, irrigation, energy supply and
demands, etc. The sources of the data vary, and the
collection could be made from market data,
governments, companies, organizations, climate, and
weather forecasts among others. Their workshop
methodology has inspired us in the design of our study
approach and will be further discussed in section four of
this paper.

3. Strategies for crises preparedness — a
theoretical frame

Based on the problematization and literature review
our analysis of how open government data can be used
for crises preparedness of the food system is guided by
the ideas of two strategies for crises management: either
as a Highly Reliable Organizations (HRO) or a High
Adaptability Network (HAN).

3.1 Crises management

The research on crises management is extensive
and has increased during the global Covid pandemic.
The use of, and benefits from big data have shown to
significantly contribute to crisis response efforts (c.f.
Watson et.al., 2017).

This study focuses on the growing demands for
crises preparedness that have developed following the
Russian invasion of Ukraine, focus is on the need for
critical infrastructures enabling stakeholders to involve
to more quickly understand the severity of information
technology disruptions and to identify robust cross-
functional mitigating actions. Earlier research, based on
document studies, interviews and workshops with field
experts, has shown that there are several key challenges
for collective cross-functional critical infrastructure
resilience. van Laere et al. (2017) concluded that critical
points are: 1) Shortage of food, fuel, cash, medicine; 2)
Limited capacity of alternative payment solutions; 3)
Cities are more vulnerable than the countryside; 4)
Economically vulnerable groups in society are more
severely affected; 5) Trust maintenance needs; 6) Crisis
communication  needs; 7) Fragmentation  of
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responsibility for critical infrastructures across many
actors.

In this line our study was formed to further build on
open government data and collaboration in in
municipalities on food security and crises preparedness.

3.2 Motivation of the theoretical framing

The main reason for looking into these approaches
as a guidance for the use of open government data is that
regional local governments in Sweden have a high
degree of self-governance based on a constitutional
autonomy and still there are several legal directives
forcing them to act for crises preparedness. This
demands them to act as HRO. The food system, on the
other hand, is far beyond their reach and is rather well
integrated in the global food system, formed by global
companies making up a network, that might have a
potential to be more adaptable.

There is a continuum between the High Reliability
Organization (HRO) and the High Adaptability
Network (HAN), formed around the concepts:
reliability - adaptability and organizations - network. All
these concepts are rooted in the literature on crisis
management, problem solving, organizational and
management theory, collaboration/network with central
contributions on the safety and security in organizations
(Weick and Sutcliff (2001; 2015) and in particular on
how public organizations and policy making bodies can
lead through these different approaches in times of
crises (t'Hart and Tummers, 2019).

3.3 High Reliable Organizations (HRO)

Highly Reliable Organizations (HRO) as a concept
originates from the field of organizational studies,
particularly in the context of high-risk industries such as
aviation and nuclear power. The central idea is that
certain organizations operate in complex and high-risk
environments but consistently maintain a high level of
safety and reliability. Key characteristics of HROs
include a strong commitment to safety, a preoccupation
with failure, reluctance to simplify interpretations,
sensitivity to operations, and a commitment to
resilience.

HRO theories provide a comprehensive framework
for understanding and enhancing crisis preparedness in
cities. By focusing on reliability, resilience, continuous
improvement,  effective ~ communication,  and
adaptability, cities can better prepare for, respond to,
and recover from crises, ensuring the safety and well-
being of their residents. HRO models support analyses
of culture of continuous learning and improvement. The
common approach of analyzing past incidents and near-
misses to improve their systems and processes

(Schulman, 1993) will here be extended to analyze
potential learning stakeholders in a region aiming to
continuously updating and refining emergency response
plans, infrastructure, and communication strategies in
this case of food security.

As stable local institutions, Swedish local and
regional governments can be seen as Highly Reliable
Organizations (HRO) in relation to crises management
meaning that even if they manage several diverse and
complex policy issues and meet high-risk environments,
they consistently maintain a high level of safety and
reliability. Based on stable institutions, the daily
management are organized based on clear roles and
responsibilities (Deverell, 2021; Ramsell and Wihlborg,
2012).

3.4 High Adaptability Network (HAN)

In line with the more collaborative and open
governance structures including actors from several
sectors and levels in decision making (Serensen and
Torfing, 2017). Public organizations must collaborate
closely with other actors and form networks that are
more adaptable to circumstances that are new and often
complex. Such governance shows the fragility of
institutions and open for new dynamics in the search for
new sustainable arrangements, most often formed as
networks (Ansell et al., 2017). Thus, based on an
extensive study of crises Covid-19 crises management
in Nordic welfare states, Hye and @gard (2025
forthcoming) the concept of High Adaptability
Networks. The concept was formed the grasp how even
HROs had to build networks to meet and manage the
crises in active and adaptive networks.

Network governance arrangements build on shared
responsibilities and a distributed leadership (Boin &
Hart, 2003). There is a need to be co-creating the crises
awareness, that must build on core public values, in this
case food security and provision. It has been shown that
such networks must build on and contribute to public
values, that can be enhanced through digital platforms
to share open government data, and other data (Meijer
and Boon, 2021). There are also challenges when
introducing such platforms facilitating networking, if
policy makers do not have a clear agenda (Kolmodin,
2022). In a HAN the roles, responsibilities and
accountability are less clearly defined, similar to what is
seen in network governance (Wihlborg and Palm, 2008).

3.5 Local crises management on food - an
intersection of governance strategies

The case study, which will be presented in the

following sections is based on public organizations that
are supposed to be more government oriented and
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striving to be more like HRO; in control of management
and able to foresee crises and be prepared.

But the main governance trend is towards openness,
governance network and adaptivity in a more flexible
public administration. In this type of governance
arrangement there are several strategies intersecting.
These will here be seen as more or less HRO or HAN
and will be used as a starting point to discuss the design
and use of open government data for food security.

4. Research design, methods and

material

The co-created project behind this paper aimed to
develop a digital decision support system, designed for
use at local level, open for different stakeholders. The
developed system aims to offer smart digital solutions
to structure and visualize flows of food, from farm to
fork, and how these flows can be reliable in times of
crises and also more local and circular, building on
shared, accessible, and visualized open government
data.

Thus, this section will present the methods and
material used during the project and parallel to that the
results generated in each phase will be presented.
Firstly, we describe the project design and the case
context of involved stakeholders. Here we also present
the ideal model of the platform, that we aimed to design.
The first phase of the project was interactive workshops,
where local government administration and policy
makers met local stakeholders from trade and industry
as well as civil society organizations. Secondly, policy
documents were analyzed and thirdly some key actor
interviewees reflect upon the assignment and process.
The last part of the results, so far, are follow-up
workshops discussing a developed version of the
platform including more data.

4.1 The triple helix research team for
collaborative research

This paper emerges from a co-created innovation-
project striving to promote innovations for food security
and local crises management. We formed a triple helix
of university—industry—government interaction to solve
a problem in a in the ‘innovation system’ (Ranga &
Etzkowitz, 2015).

This project was formed from the notion of the
levels of self-sufficiency and the low crises
preparedness regarding food, identified by the county of
Orebro. The government agency was the problem-
owner but had no own government data. The
researchers, university partners, had competence in
public administration to identify open government data

and analyze them and in culinary sciences to analyze the
food resources. The industry was here represented by
the system design firm Grythyttan System Development
(GSD).

The project was formed in collaboration based in
the culinary sciences and search for local food. This
specific project was designed at the time when Russia
made their full-scale invasion of Ukraine and the lack of
food security and access in Sweden became apparent .
In a collaborative workshop on local food, the project
was designed and gained funding from the Swedish
innovation agency for a one-year explorative pre-study
on innovations in a call for green and digital
transformation.

4.2 Material
interactive process

and methods through an

Throughout this research project the partner GSD
has worked on identifying and facilitating open data on
food in crises to design a platform for co-ordination.
Collaboration among all actors, approximately 300
stakeholders have been involved in 15 workshops (the
last concluding workshop with more than 50
participants).

The participants in the workshops were
representing local trade and industry in relation to the
food system, policy makers, senior officials in each
municipality, representatives from NGOs (mostly the
agricultural sector) and some entrepreneurs and
networking actors. By the end of the project, we
arranged a common concluding workshop with
representatives from all municipalities and the regional
trade and industry sector.

All workshops took around four hours each,
including coffee break, all these occasions were
arranged by the contact person in each municipality and
the workshops took place in a conference room in a
municipal building. The last workshop arranged by the
region, was arranged at the university. Each
municipality was responsible for selecting and inviting
participants, based on instructions from GSD. This
shows the complexity of data management and
governance for improved food security and crises
preparedness.

All participants were invited by a coordinating
official in each municipality, who asked them to
contribute to data management on food supply
measurements and how to strive towards self-
sufficiency in crises management. At the first workshop
open government data, compiled by agronomists at the
Agricultural Society, was presented and discussed in
relation to the unique situation in each municipality. The
discussion focused on current practices in food supply
measurement, municipal management of food security
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and how to increase awareness of food production.

Focus at the second workshop was to discuss and

enhance awareness on:

1. Accessibility of information crucial for supporting
primary production.

2. ldentification of necessary information for
implementing supportive measures.

3. Impact of mapping tools on decision-making.

4. Value assessment of a decision-support tool for
optimizing location, competence in supply, and
crisis preparedness.

5. Discussing the decentralization model and how
small-scale production might be a way forward.
Since all workshops were arranged by the

municipal contact official, they took place over the

second half of 2023 and the time between the workshops
differed. Not all participants took part in both
workshops. A research assistant took detailed notes
during the workshops, and they were not recorded.

In addition, eight stakeholder interviews were
conducted, two of them with the purpose to in-depth try
out and discuss the dummy of the proposed platform.

4.3 The open data sources

We looked for open governmental data, but had to
extend the search for other types of open data including
sources such as industry organizations, civil society
organizations and NGO: s.

However, the examples shown here are not
exhaustive and other types of open data sources, such as
those from NGOs (e.g., Swedish Hunters Association)
may further complicate the situation beyond what this
pre-study shows.

On the websites at hand, we further searched for
more detailed data, such as looking into data on specific
issues, for example number of fishes in a specific lake.
The main result we identified, when searching for open
government data, was the scattered characteristics of the
available data.

A critical starting point for this study is the
availability of open data on food production and supply
of commodities necessary for crisis planning and
preparation in Sweden. This research highlights that the
available open data is not standardized and there is a
lack of clear guidelines for the various actors within the
food production sector on how to report availability. The
data is fragmented across several dimensions, including
types of food, quantity (number of pieces, weight,
volume, etc.), consumption, distribution and shelf-life.
Moreover, the linkage between supply of commaodities
and the number of individuals that will be adequately
supported is either vague or non-existent as data on
calories, nutrition values, food security, and preparation
requirements are not consistently accounted for.

In the following section some examples of open
data sources on food supply, that were discussed at the
workshops are summarized.

5. Results on open government data on
the food system

As a triple helix project this project included
governmental actors with an interest to increase food
security, a firm striving to design and build a platform
for administration of open government data, and an
action-oriented research approach. Thus, we here
present the case context which is the county council
initiating the project on increased food security. We also
present results, in form of the dummy platform,
designed and developed by the consultancy firm
participating in the project.

5.1 Governing the food system

The responsibility of local and regional
governments to handle crisis situations are regulated in
laws and regulations. The aim of this shared
responsibility is to diminish the vulnerability of the
municipal activities and to gain capability to handle
crisis in times of peace and thereby prepare for civil
defense. Local governments have a geographical area-
based responsibility which entails coordinating relevant
actors (for example business community, other
government agencies, and civil society) in case of a
crisis. This include supporting other actors in working
efficiently towards common goals on a local level (SOU
2024:8), additionally, local and regional governments
are to manage civil preparedness, including food
security and crises management.

5.2 The case context — Orebro county,
Sweden

This study took place in the county of Orebro in the
middle of Sweden. The county of Orebro consists of 12
municipalities and has a total population of 308 100.
Approximately 2-4 percent of the total food production
of meat, poultry and eggs and 1.8 percent of the dairy
products in Sweden come from this region
(Regionfakta, 2024).
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In Orebro region there are 2 100 farms and 5 700
people working within the agricultural sector (LRF,
2022). The region is a typical inland region in Sweden
and this location for the case study was selected based
on a political engagement in food and crises
management and in addition we saw an opening to
upscale and draw general conclusions from the results.

5.3 The open data used in the workshops

During the workshops the stakeholders discussed
what data they used and how it could be used to identify
local self-sufficiency rate, and GSD presented the data
they used to design the platform.

A key source of open data on food supply is
Statistics Sweden, which offers detailed information on,
for example, different sorts of apples, production, and
trends concerning varieties of fruit, and number of
animals and enterprises within the poultry industry.
Additionally, industry organizations such as Swedish
Poultry and Swedish Eggs, report their production data,
including export and import figures.

In addition, we elaborated on even more aggregated
data from Eurostat’s database, where also regional data
could be found. However, the inconsistencies even
increased. Partly, the available data on dairy, fish,
poultry, eggs, and meat come from the Swedish Board
of Agriculture where annual statistics on food
production and consumption are published. This open
governmental source provides information on various
aspects, such as historical changes in the number of
cows in different regions in Sweden, the geographical
distribution of pasture versus arable land in Sweden,
land area used for different crops, and the total
consumption of eggs, both nationally and per capita.

The Swedish Board of Agriculture (2024), provides
data on the total production of food in different
categories. However, it became clear that the data on
agricultural production cannot be linked to the number
of servings nor the nutrition values in the produced food.
A common argument here during the workshops was
that the purpose of these data was to map the agricultural
trade and industry and not to meet the demands of crises
management and resilience planning.

5.4 The case of fish catches

The region we have studied has several small lakes
and has partly access to two larger lakes — Hjélmaren
and Vittern — that partly is included in the region. Thus,
looked into the open government data from The Swedish
Board of Agriculture. These data are open government
data, that could be used for designing the proposed
platform for crises management, we selected fish
catches. This is an example of one of the open
government data provided but the pattern is similar for
the reporting of other types of food.

Inland lakes in Sweden:
Fish Véanern | Vattern | Mal- | Hjal- | Other
species: aren | maren
Salmon 3 31
Trout 8
Char
White 12 5 5
fish
Ven- 157 2 14 1
dace
Pike 35 2 20 25 10
Pike 136 125 158 48
perch
Bass 39 4 6 25 13
Eel 20 28 7 15
Crayfish 67 53 61 1
Other 132 24 5 51 196

Table 1. Catches of fish in metric tons in inland waters by
commercial fishermen.
Source: The Swedish Board of Agriculture.

Table 1 is an illustration on the catches of fish in
inland waters by commercial fishermen in metric tons.
This is a typical presentation of open government data
on food resources. It shows that data is presented based
on each lake, and it is not possible to relate where it is
sold or consumed. Secondly, these format type of open
government data may by useful for statistics on the
industry but cannot tell how many portions it can
provide. To make a serving of fish there is also a need
for other ingredients at least salt, and maybe some
potatoes, salad and maybe some cream souse. The open
government data on food resources are not enough to get
data on portions on food. Thirdly, the data above are
yearly and fishing is a seasonally activity, not at least
due to climate and ice on inland lakes.
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5.5 The scattered data creation

The analysis of the workshop discussions and the
open government data gave an inconsistent image, as
illustrated in this flow-chart.

¢ Commercial producers reporting \
income (economic data)

« Basis for paying taxes (economic data)

» Regulations and legislation (mixed
data)

« Basis for permissions (mixed values)

¢ Interest groups documenting results
(sorts of apples, game hunting, etc.)

(mixed data)
_J
\

« Public access to information (Swedish
Board of Agriculture, Swedish Food
Agency, etc.) (mixed data)

« Financial aspects for farmers (economic
data)

« Interest groups sharing information
(mixed data)

Reasons for
publishing data

J

 Nutrition values (calories)

« Number of portions (number of people
who could be fed)

« Availability at any given moment
(updated data)

» Requirements for preparation (data on
food security for example)

Using data for food
security/crisis
preparedness

Figure 2. Flowchart of analytical approach.

In spite of the scattered data and the disparate
impressions from the workshops the design team set up
a dummy of a potential platform, as seen in the
illustration below. These illustrations of possible
interfaces on a platform were presented for and
discussed with three key stakeholders in the regional
authorities.

Nama'cfldca) . Food self-suffiencey level Produceers
government < Hillefors
.
= O=C S

Population Ao

Employment
rate

Food ratio
(production/consumpti
on) or (supply/demand)
- Fish, fruit and berries,

poultry, vegetables, bm— »
meat, eggs.

Figure 3. Presentation of the dummy platform.

The overall impression was that all three key actor
interviewees were positive to the idea of visualizing data
in such a way, and they all could see a potential use for
the platform. The region must report progress to national
authorities. In the same way he highlighted the need to
make data compatible with the EU.

One of the key actors with a special assignment on
rural development could foresee several useful
applications of the platform and said [edited and
translated]:

... the data today is so delayed that we actually
don’t use it. It would be great for example if we
could see if a primary producer is closing down, or
at least trends that during the last months three
primary producers in our municipality are closing,
so we would know earlier

The key actors on food security and crises
management in rural areas, they had several challenges
in their daily work on supporting local trade and
business. This was identified as a potential benefit of the
proposed platform by back tracking to make reliable
forecasting to support the local business. In addition,
they discussed the potential of translating abstract and
complex data through visualization for the stakeholders,
when one of them said [edited and translated]:

If the platform can communicate directly with our
producers that would save us time but also help us
to quicker understand the status on our food
production. That would be a game changer.

The result of this study shows that there is
complexity in the food system, originating in scattered
data, on four levels:

e  Producers (farmers, processers, retailers, etc.)

e  Consumption (total consumption, consumption per
capita)

e Local and regional actors (officials, politicians,
civil society, etc.)

e The food system in itself (distribution, water and
energy supply, soil, etc.)

Would it be possible to organize and structure this

scattered data, resources could be more effectively

allocated, and loss of value would thereby be

diminished. A digital platform with structured and

standardized data could work as a direct link between

primary food producers and consumers, which would

make it possible to skip wasteful steps in the value chain

and improve preparedness.
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6. Analysis and Discussion

The main conclusion of this paper is that lack of
standardized data makes it complicated to governance a
resilient system and almost impossible to develop a
platform.

6.1 The open government data format

The mix of open government data and open data on
food provided by business organizations and private
producers. Such uncoordinated provision of open data
decrease reliability of data and make it unpredictable as
well as mis-matched. It is not just the open government
data that is scattered, but also the network relations
among the actors and the understanding of each other
and each other’s roles in the food system. The diverse
characteristics of both in-put (data) and actors within the
food supply chain causes difficulties in gathering and
interpreting data which in turn result in problems
identifying actors.

The question “who does what?”” in the food system
is therefore complicated to answer. The findings of this
study suggest that there is an intercorrelation between
the access to manageable and standardized open data on
food. The possibilities for local governments to
facilitate a resilient organization of local actors, and to
guarantee their citizens access to food at all times
showed to be constrained by the scattered data.

6.2 The need for a HAN approach in the
HRO institutions of local government

The local government actors, the municipalities and
regions, are institutionalized as HRO with clear
assignments to make the society function and deliver
welfare on a daily basis. The external food systems and
the increased demands for crises preparedness,
however, demands more of a HAN governance model.

This analysis has shown that their transformation
into a resilient network is not possible given the
scattered open government data in the food system.
Because of the lack of relevant data to coordinate in the
network, there are few activities that can been seen as a
formation of new networks, and it makes it complicated
to organize the platform that was supposed to manage
and present the data in a more useful way.

In addition, our results are in line with the literature
review indicating the need to see food security as a
system demanding collaborative approaches to be more
sustainable. Based on earlier research we included local
and regional actors, as well as relating to the local
recourses and demands, in our analyses but the scattered
impression remains.

This analysis may indicate that a network-based
sharing economic model can build a more adaptive
structure for secure food system. Approaching the food
systems by open data may need to be organized as a
network, including stakeholders from several sectors,
build more resilience and secure crises management.

6.3 The wicked food system

While focusing on the food systems, it soon became
obvious how embedded the food system is into several
related  socio-technical ~systems. The primary
components that we found in this web of systems were
transportations, water supply, payment systems, and the
upscaled food distribution system. The complexity of
the food system makes it complicated to pre-define
limitations, thus we are rather inductively guided by
what the informants participating in the workshops
brought up during discussion.

In-put of data varies in form, units of
measurements, and standards, which makes it difficult
to get an overall picture, organize, and use effectively.
In addition, the presentation above shows that there is a
mix of public and private providers of data. Data is made
available on different levels, for different reason and for
different purposes.

When the project was initiated, additional funding
was provided by one of the county boards to organize
two workshops where stakeholders in the food system
were invited to discuss the situation that may occur
because of the low level of self-sufficiency, and to
brainstorm around the prototype platform (Figure 3) and
discuss complementary open government data. GSD
facilitated the workshops.

6.4 Implications for policy making

In practice, this analysis shows that capacity of the
local and regional governments to secure food supply
within their organization varies. Knowledge and
expertise about planning and development of
contracting, transport and food stock is needed to secure
food supply and can be gained by making the food
system transparent through open government data.
Local and regional governments request comprehensive
data on supply chains - nationally, regionally, and
locally - to be able to more clearly identify the different
actors, their responsibilities and authorities. In addition,
the government should include specifications about
which groups of people are included in the
responsibility.

Collaboration already in the design of open
government data is crucial to plan for, and secure ample
food supply. As a starting point for this, local and
regional governments report a need to survey the present
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situation, including mapping out dependence between
different actors, suppliers, and public services. Local
and regional governments already collaborate but they
consider the absence of secure channels for exchanging
information as an obstacle to further developing
cooperation. This shows a need for digital solutions for
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