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A B S T R A C T   

Food security has received much attention since sudden shocks like Covid-19 and the Russian 
invasion of Ukraine. Resilience to sudden changes and disruptions is called for to maintain food 
availability in societies. In this study, potential disruptions and changes in the Finnish food 
system’s operating environment were evaluated. We focused on two future challenges: 1) what 
key disruptions will confront the food system until 2030; and 2) how will the Finnish food system 
change based on the experts’ views, and what measures will develop resilience up to 2030? We 
used the Delphi technique for data gathering. According to the results, the most significant shock 
at all three levels, national, EU, and global, was the disruptions caused by climate change (the 
increase in extreme climate and weather phenomena). An increase in the efficient recycling of 
nutrients was seen as most desirable, and an increase in the costs associated with recovery from 
disturbances and shocks was seen as most likely. Reducing inputs’ dependence on imports was 
seen as a key measure for developing resilience. Two constructed scenarios were presented, which 
highlight the determinants and uncertainties in the development of resilience in Finland.   

1. Introduction 

Recent events such as Russia’s attack on Ukraine, the rise of production inputs and food prices, and the coronavirus pandemic risk 
the realisation of food security throughout the world. They have increased understanding of the importance of anticipating disruptions 
to food supply and food security to respond to increasing uncertainty about the future, highlighting the need to build food system 
resilience (Rimhanen et al., 2023a, 2023b; Rikkonen et al., 2023; Devereux et al., 2020; Laborde et al., 2020; Maye et al., 2018). 
Resilience refers to the system’s ability to maintain its structure and functions, and when necessary, to adapt and reorganise (Holling, 
1973; Holling & Gunderson, 2002; Folke, 2006; Folke et al., 2010; Bullock et al., 2017). In the food system context, resilience is defined 
as the ‘capacity over time of a food system and its units at multiple levels, to provide sufficient, appropriate and accessible food to all, in 
the face of various and even unforeseen disturbances’ (Tendall et al., 2015). 

To understand the need to develop a more resilient food, it is important to anticipate what kinds of future paths and alternatives 
there are. In general, the majority of food system scenario studies consist of analysing traditional farming, that is, conventional and 
modern agriculture. There are also scenario studies on emerging novel food systems, but a feature of these studies is that they are very 
focused on certain novel products or technology (see e.g. Dick et al., 2019; Pippinato et al., 2020; Räty et al., 2023). Future scenarios 
and the development of resilience in food systems are seldom studied, but the importance of foresight in resilience building has gained 
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attention in the last five years (e.g. Himanen et al., 2016; Rimhanen et al., 2023a, 2023b; Rikkonen et al., 2023). 
Scenario methodologies can be used to evaluate necessary means to maintain and develop responsiveness and adaptive capacity in 

the food system’s operating environment. Scenario planning has been introduced as an efficient tool for envisioning and testing 
strategies for the future. According to Hebinck et al. (2018), food system foresight can serve three different roles: 1) 
pre-conceptualising the transformation by providing ideas, tools, and discussion for the purpose of future-oriented thinking; 2) 
creating actor networks, which are vital when approaching the future of the food system at a structural level; and 3) developing 
concrete action plans with a committed group of actors. These roles often become intertwined during a scenario process, especially if 
conducted in collaboration with the stakeholder, something that has become a commonly favoured approach when researching na
tional or regional food system scenarios (see e.g. Lehtonen et al., 2021; Mitter et al., 2020). 

Food system foresight has therefore gained rapid momentum in recent years in both academic and policymaking domains. At the 
global scale, exploratory scenarios have been used to project changes in land use and food security in different development pathways 
(Mora et al., 2020). Dietary changes have also been a fertile ground for scenario analysis, where the effects on agriculture, land use, and 
water scarcity have been analysed for alternative dietary variants (Röös et al., 2017; Westhoek et al., 2014). In Finland, Lehtonen et al. 
(2021) have applied shared socioeconomic pathways (SSPs) to envision trends and long-term visions in Finnish agriculture in 
collaboration with the food system stakeholder. The visions portray the interconnectedness of the various food system actors and the 
importance of accounting for global development trajectories when envisioning food system futures in Finland. More practically, 
Huan-Niemi et al. (2020) have examined projected changes in emissions, product portfolios, and economic operating conditions in 
different national diets. Drastic changes in dietary habits would significantly reduce the Finnish food system’s emissions but would 
require major investment and policy intervention to support domestic primary production during the transformation. Although 
Finnish food system actors emphasise environmental quality more than their global peers (Lehtonen et al., 2021), the literature 
generally suggests a shift to more environmentally friendly farming practices, coupled with an enormous dietary change in the di
rection of plant- and fish-based diets. 

While environmental concerns are prominent drivers of the transformation, the economic conditions of Finnish primary production 
have also sparked prolonged political and media discussion in Finland. The increasing costs of production inputs, especially energy and 
fertilisers, have hampered the profitability of the already poor profitability of primary production (Luke Economy Doctor, 2023). 
Although Finnish food system actors generally agree about maintaining a high level of domestic primary production, poor profitability 
makes it somewhat unlikely, with the current food production structure and global trends affecting economic conditions. Kuhmonen 
and Kuhmonen (2023) have suggested the Finnish food system has entered a phase of conservation in which there should be an 
emphasis on resilience-building measures. Historically, system conservation can only be maintained for a limited period before the 
system collapses under external pressures and internal tensions. 

A high resilience capacity allows the system to recalibrate around a new equilibrium point to maintain its identity and primary 
purpose without a sharp collapse in between (Tendall et al., 2015). However, it remains a question whether the current global dis
turbances and prolonged system weaknesses in the Finnish food system favour system conservation or reorientation. This especially 
applies to political decision making, which can greatly stimulate system shifts or opt to maintain the status quo (Geels, 2014). 
Regardless of the direction of action, resilience building remains an important but rather poorly understood phenomenon when 
analysing food system dynamics and futures. Anticipating system readiness and the potential for different disturbances enables a more 
nuanced analysis of system status vis-à-vis the future external and internal shocks the Finnish food system may face. 

Finnish food system, especially primary production is characterised by its northern climate and self-sufficiency in most major 
agricultural products (Niemi & Väre, 2019). In primary production, the number of farms has halved between 1995 and 2021, 
amounting to 42,427 agricultural and horticultural enterprises in 2023, and in the same period, the average farm size increased from 
22 ha to 53 ha (OSF, 2023). The agricultural production lines (livestock, crop, and horticulture production) are regionally concen
trated. Farm size is largest in Southern Finland and smallest in Eastern Finland, and almost half of the arable land is in Southern 
Finland. Finnish agriculture is almost exclusively based on family farms – some 85% of all farms – while farming syndicates and farms 
owned by heirs and limited liability farms represent about 9% and 5% respectively. The amount of arable land has been quite stable – a 
total of almost 2.3 million hectares. 

The economic role of agriculture has declined in terms of GNP and employment in primary production, but with the food industry 
and forestry, it constitutes a significant part of the Finnish economy: 12% of employed people and 17% of output (Torvelainen et al., 
2020). The two main sectors in the Finnish food industry are the dairy and meat processing industries. Together, they accounted for 
43% of the food industry’s turnover in 2016 (Niemi & Väre, 2019). In the Finnish retail sector, the consolidation trend has continued 
for an extended period, resulting in the two largest chains having a market share of around 80% in the 2010s (Niemi & Väre, 2019). 
The weak point of the Finnish food system, in terms of resilience, is the high dependence on external inputs, such as chemicals, fuels 
and additives, as well as the workforce, which threatens the functioning of food systems if problems with their availability exist 
(Lehikoinen et al., 2021). 

In this paper, we analyse food system expert views on food system future development. This study’s main aim is to identify key 
change factors, changes, and trends for the food system, taking the need for the development of resilience into account. During the 
Delphi process, the chosen experts also evaluated desirable and probable future developments and the need for change in the national 
food system. The study forms a practice-oriented perspective on food system actors’ views of the future. The paper has three research 
questions:  

1. What does the Finnish food system expert community see as the key disruptions confronting the food system?  
2. Based on the expert’s views of the future, how will the Finnish food system change up to 2030? 
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3. With these disruptions and changes, what will be the key measures for enhancing the development of resilience? 

The paper is constructed as follows: first, the background of the study is presented from the perspective of future food system 
scenarios; second, the method and data used, namely the Delphi method, are presented; third, the results of the Delphi study are 
analysed and special attention is paid to the differences and emerging topics within the questions and views of the future; finally, the 
results are discussed, and conclusions are drawn in the light of the literature from the perspective of future food system scenarios. 

2. Material and methods 

An expert-based Delphi method is used in this study. The Delphi method consists of the judgement of experts through successive 
iterations of given topics to show any convergence of opinion and identify dissent or non-convergence (Linstone & Turoff, 1975). The 
Delphi method often uses surveys and interviews in anticipating the future. The Delphi method is considered one of the most used 
methods in the field of futures studies, especially for long-range studies (20 to 30 years). It has often also been used in food system 
foresight (see e.g. Rikkonen, 2005a; Rikkonen & Tapio, 2009; Himanen et al., 2016; Rimhanen et al., 2023a, Rimhanen et al., 2023b, 
Rikkonen et al., 2023). In this study, the Delphi expert panel included all the major food system actors, from primary production to the 
input and processing industry, retail, as well as research, governance, policymaking, and advisory support systems, as the its target 
group. Fig. 1 shows the participants and their background for the future evaluation of the determinants of a resilient food system. 

According to Kuusi (1999), the method for selecting the Delphi panel is one of the most critical phases of a Delphi study. In their 
actor analysis, the Delphi facilitator should consider the most important stakeholders and interest groups, the most important sub
stance (expert competence), and the terms of delivering information in a Delphi process. An expert panel’s selection should be done as 
explicitly as possible. Information policies depend on three kinds of interacting factors: the expert’s personal competences; the re
spondent’s organisation’s norms; and the organisers of foresight studies. An expert panel is established to obtain the best possible 
information as a basis for preparing strategies and subsequently decisions, meaning the improvement of food system resilience in this 

Fig. 1. The educational background, background reference group, and work experience of the Delphi panel (n = 38; a respondent could answer in 
more than one education and reference group). 
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case. Generally, the Delphi process can involve from 10 to several hundred or even thousands of respondents in the panel (Bell, 1997; 
Kuusi, 1999; Rikkonen & Tapio, 2009). 

To define the determinants of resilience and thus the key foci of food system foresight, we used a three-step expert evaluation 
process. The first step, conducted using interviews, defined the determinants of food system foresight with food system actors close to 
the national security of supply (see Rimhanen et al., 2023a, 2023b). This step set the scene for two Delphi rounds. Based on the results 
of step one, step two tested the determinants of the current food system’s resilience (see Rikkonen et al., 2023). Furthermore, during 
this Delphi round, views of probable and desirable futures in the Finnish food system were sought reflecting the changes in the 
operating environment until 2030. Based on these views of the future, the experts also assessed the need for improvements in resil
ience. In addition to views of the future, the expert panel gave their views on stated disruptions and shocks. In doing so, an expert could 
also present their ideas about additional shocks and disruptions. 

Finally, two future narratives were constructed based on the data to outline trends and divergences between desirable and probable 
future developments. The aim of the future narratives was to combine the independent answers about views of the future into larger 
desirable and probable futures, and to explore the interaction between the views of the future these answers implied. The Delphi 
process’s researchers (i.e. Delphi facilitators) wrote their own future narratives independently based on the results of the analysed 
Delphi data. The most prominent views of the desirable and probable futures were taken as the starting points of each narrative and 
further strengthened with wider data generated in the statistical analysis. The initial narratives were then compared to distinguish 
commonalities and differences the researchers had detected. Based on this comparison, combined narratives were created by fitting the 
elements of initial narratives together. Finally, the combined narratives were evaluated by all the researchers to ensure the views of the 
future and interactions they contained were considered plausible, and the included independent views of the future and developments 
did not contradict each other. 

3. Results 

The results consist of two sections from the Delphi survey process: 1) the evaluated disruptions the food system confronts; and 2) 
views of the probable and desirable future development of the Finnish food system. 

3.1. Key disruptions confronting food system 

In the first Delphi round, the respondents were asked about the various shocks and disruptions the food system might confront 
according to Rimhanen et al. (2023a, 2023b) in the 2020s. These were asked about their probability of happening and about how they 
saw the level of preparedness in society. Both dimensions were asked about on a Likert scale from one to five (see Fig. 2). 

According to the results, the three most likely disruptions were: 1) an increase of extreme climate and weather phenomena; 2) the 
spread of animal diseases (e.g. ASF virus and Covid-19; and 3) the spread of plant diseases, pests, and alien species. In general, society’s 
level of preparedness for the shocks and disruptions enquired about was assessed as relatively low, while the 5-step Likert scale was 

Fig. 2. The experts’ responses about the likelihood (x-axis) and level of preparedness (y-axis) of shocks and disruptions on the food system (mean 
value). The scale was from one to five (1=low or not likely at all; 5=high or very likely). 
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widely used to evaluate the likelihood of the shocks and disruptions. In addition to questions about likelihood and preparedness, the 
experts were asked to name an additional two main shocks and disruptions at different scales – namely in Finland, the EU, and globally. 
A summary of these is presented in Fig. 3. 

The disruptions caused by climate change were seen as most significant at all three spatial levels, namely national, EU, and global. 
At the national level, the following two were the disturbances of input availability and disease epidemics. At the European level, 
market disruptions and disease epidemics were seen as second and third. At the global level, the second was societal and political 
crises, and the third was market disturbances. 

3.2. How do experts evaluate the future development of the food system until 2030 

The experts in the Delphi panel were asked about the food system’s future development paths. A total of 51 questions was included 
in which a respondent answered about their view of future development. A Likert scale from − 2 to 2 was used, in which − 2 refers to a 

Fig. 3. Summary of the expert evaluation of the main shocks and disruptions at national, EU, and global levels (divided into classes according to the 
number of mentions in open answers). 
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substantial decrease from the present level, 0 refers to no changes from the present level, and 2 refers to a substantial increase from the 
present level. Views of the future are presented in Tables 1–4, representing the mean and standard deviation values of questions related 
to the drivers, changes, and trends of a resilient food system. 

According to the results ( Table 1) no significant changes were seen in the cultivated arable land and the volume of production. The 
view of the probable future indicated that the structural development was progressing, and there was something of an increase in 
environmentally friendly production – that is, increasing measures to improve soil fertility and the diversification of crop selection and 
rotations. The view of the desirable future suggested growth in the protein crop production sector and organic production. It was also 
hoped that the workforce could be found in the home country. However, the amount of foreign labour was likely to increase. 
Furthermore, what was most desired was to improve the soil’s fertility and to diversify crop selection and crop rotations. New pro
duction technologies were hoped for more moderately than they were considered likely. 

According to the results ( Table 2), primary production’s lack of profitability was seen as a concern. There was considerable hope 
that there would be an increase in profitability. The results indicated that food retail would also retain its profitability in the future. 
There was also a strong hope that there would be extensive investments in security of supply and self-sufficiency, and they were also 
considered likely, but more moderately. The experts wanted to get rid of inputs’ dependence on imports, but they did not regard it as 
likely. It was believed that energy production and nutrient cycling would substantially increase; in all these areas, it was hoped that 
growth would be brisk, and it was considered likely somewhat moderately. It was believed contracts in international trade and food 
imports would increase. Similarly, it was believed market price volatility would increase, although it was strongly hoped that there 
would be more stable development. The cost of both preventing disruptions and recovering from them would probably increase. 

It is hoped that the enterprise structure would become more diverse ( Table 3). However, it was believed the number of operators 
and the increase in diversity would probably remain unchanged. It was also hoped that the food system would be local, but this was not 
seen as likely. Greater emphasis was placed on the comprehensive management of the food system, understanding of interactions, and 
leadership skills in sudden situations. These were also seen as highly desirable. There was a great desire to invest in the wellbeing of 
employees. 

The views of the preferred future included a significant increase in the recycling of nutrients and in farms’ energy self-sufficiency ( 
Table 4). Views on the most probable future indicated an increase in the costs associated with recovery from disturbances and shocks 
and the efficient recycling of nutrients. It was notable that an increase in the efficient recycling of nutrients was seen as both desirable 
and probable. This was a key topic of consensus among the food system experts. The biggest difference between desirable and probable 
views of the future was considered to be market price volatility and the costs associated with recovery from disturbances and shocks. 
This was also considered a key divergent topic by the experts. 

Table 1 
Views on primary production and its productivity measures.   

Desirable, mean 
[StD] 
(− 2…+2) 

Increase 
, decrease   

or remain at current 
level↔   

Probable, mean 
[StD] 
(− 2…+2) 

Increase  
, decrease   

or remain at current 
level↔   

Primary production in Finland 
Volume of domestic primary production 0.74[0.72] -0.03[0.83] ↔ 

Cultivated arable land in Finland 0.08[0.82] ↔ -0.22[0.71] ↔ 
Protein crop production area 1.49[0.61] ↑ 0.97[0.56] 

Organic production area 1.13[0.74] ↑ 0.73[0.56] 

Size of farms 0.20[0.93] ↔ 0.82[0.87] 

Foreign labour force -0.42[0.89] 0.86[0.49] 

Productivity measures in primary production 
Measures to improve the soil fertility 1.53[0.69] ↑ 0.84[0.65] 

Irrigation of crops 0.16 [0.55] ↔ 0.46[0.65] 

New production technologies (e.g. cellular agriculture, 
vertical farming) 

0.61[0.86] 0.76[0.55] 

Domestic plant breeding 1.16[0.64] ↑ 0.22[0.82] ↔ 
Diversification of crop selection and crop rotations 1.53[0.60] ↑ 0.78[0.67] 

The share of grasses and other deep-rooted plants in crops 1.32[0.67] ↑ 0.62[0.76] 
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We also asked what the most important and influential measures or factors were for enhancing resilience. Answers were sought on a 
Likert scale from one to five (on = not important at all; 5 = very important). According to these results, the 10 (of 23 asked about) most 
important resilience-building measures or factors were:  

1. Reducing input dependence on imports  
2. The low economic profitability of primary production hinders the development of resilience  
3. Increased cooperation between actors in food systems  
4. Ensuring the safety stocks of agricultural inputs and products  
5. Preparing for crisis situations with adequate backup systems to maintain food security  
6. Growing the protein crop area in primary production  
7. Diversification of plant selection and crop rotations  
8. Increasing domestic renewable energy production  
9. Increasing system-level understanding and management in the food system, enabling a quick response, decision making, and 

process changes if necessary 

Table 2 
Views on future profitability, the functionality of markets, and security of supply.   

Desirable, mean 
[StD] 
(¡2…þ2) 

Increase  
, decrease  
or remain at current 

level↔   

Probable, mean 
[StD] 
(¡2…þ2) 

Increase, decrease or remain at 
current level 

Profitability of food chain 
Profitability of primary production 1.50[0.80] ↑ -0.17[0.85] ↔ 
Profitability of the processing industry 0.50[1.01] 0.16[0.55] ↔ 

Profitability of the food retail -0.08[1.05] ↔ 0.41[0.72] 

Functionality of markets 
Food imports -0.53[0.73] ↓ 0.62[0.72] 

International trade 0.32[0.77] 0.65[0.75] 

Market price volatility -0.97[0.83] ↓ 0.89[0.70] 

Contracts between operators 1.05[0.74] ↑ 0.56[0.56] 

Costs associated with the prevention of 
disruptions and shocks 

-0.31[1.12] 0.86[0.60] 

Costs associated with recovery from 
disruptions and shocks 

-0.65[0.95] 1.03[0.61] ↑ 

Security of supply and self-sufficiency in Finland 
Self-sufficiency in terms of inputs 1.50[0.60] ↑ 0.43[0.83] 

Safety stocks of agricultural inputs 0.95[0.73] 0.28[0.61] 

Emergency stockpiling of liquid fuels 0.73[0.77] 0.06[0.42] ↔ 

Safety stocks of food products 0.68[0.75] 0.26[0.56] 

Dependence on imports -1.19[0.70] ↓ 0.47[0.84] 

Protection of information systems 1.39[0.64] ↑ 0.81[0.78] 

Energy production and nutrient cycle 
Domestic renewable energy production 1.50[0.65] ↑ 0.81[0.78] 

Energy self-sufficiency of farms 1.58[0.50] ↑ 0.70[0.62] 

Reserve power systems for electricity 
generation in rural areas 

1.27[0.65] ↑ 0.69[0.58] 

Efficient nutrient recycling 1.68[0.47] ↑ 0.97[0.44] 
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10. The costs of promoting resilience should be evenly distributed between food system operators 

3.3. Scenario narratives based on the data 

Next, based on the views of the future (Tables 1–4), two scenarios are presented. In the scenario storylines, the divergent views are 
highlighted to keep them concise. However, the views of the future that are considered codirectional are also important because they 
indicate the directions that can be kept as basic premises in current development and strategies. 

3.3.1. Desirable: playing into strengths – cooperation, diversity, and self-sufficiency 
In the desirable future, the Finnish food system will operate in a more coordinated manner and will rapidly generate self-sufficiency 

in all major inputs. Having learned from the crises of 2019–2023, the Finnish food system actors will begin to operate in close co
ordination to envision and develop the food supply chain as a more self-sufficient, profitable, and resilient system. Locality, circularity, 
and agency will form the agroecological heart of the new system, where more attention will be paid to improving soil health in 
particular. Domestic organic fertilisers will be widespread and accessible, and crop diversity will increase, expanding towards protein 
crop production especially. The new system will be more distributed and diversified, not only in agriculture but also in the food in
dustry and energy generation. The system’s local nature will deepen trust between local actors, and new forms of cooperation will 
emerge in which food and energy systems will be flexibly combined. Diversity and enhanced trust between actors will generate a more 

Table 3 
Views of the future of food system structure, risk management, and cooperation.   

Desirable, mean 
[StD] 
(− 2…+2) 

Increase  
, decrease   

or remain at 
current level↔   

Probable, mean 
[StD] 
(− 2…+2) 

Increase, decrease or 
remain at current level 

Production structure in the food system 
Diversity of the business structure (variation in size, production 

branches, specialisation, and diversification) 
1.24[0.49] ↑ -0.08[0.95] ↔ 

Locality of food systems 1.27[0.61] ↑ 0.17[0.91] ↔ 
Number of actors in the food system ensuring the availability of 

food 
0.84[0.87] -0.22[0.93] ↔ 

Diversity of food system actors (e.g. diversity in function, size, 
responsiveness) 

1.18[0.69] ↑ 0.14[0.93] ↔ 

Risk management in food system activities 
Management of infectious risks in primary production 1.21[0.74] ↑ 0.62[0.59] 

Management of infectious risks in industry and trade 1.22[0.79] ↑ 0.67[0.68] 

Bribery in the food system -1.56[0.75] ↓ -0.09[0.71] ↔ 
Backup systems to prevent interruptions in food production 1.27[0.61] ↑ 0.44[0.56] 

Wellbeing of workers in primary production and processing 
industries 

1.58[0.55] ↑ 0.11[0.66] ↔ 

Competence in managing the food system as a whole 
Leadership skills in sudden change situations 1.45[0.65] ↑ 0.35[0.68] 

Holistic management of the food system 1.47[0.60] ↑ 0.41[0.72] 

Understanding the interactions of the food system 1.55[0.55] ↑ 0.62[0.59] 

Cooperation and communication within the food system 
Communication between food system operators about 

disturbances and resilience 
1.45[0.65] ↑ 0.49[0.65] 

Communication between authorities and food system operators 
about disturbances and resilience 

1.55[0.60] ↑ 0.57[0.60] 

Cooperation between all food system actors (including public 
authorities) 

1.55[0.55] ↑ 0.54[0.65] 

Citizens’ awareness of the nutritional quality of food 1.53[0.56] ↑ 0.57[0.65] 

Citizen participation in food communities 1.05[0.66] ↑ 0.54[0.56] 

Consumer–producer low-threshold interaction platforms 1.29[0.65] ↑ 0.57[0.69] 
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resilient system in which flexibility, actors’ agency, and functioning networks will be central. Information and material will be swiftly 
relocated and effectively used in times of need, which will reduce the average cost of disturbance recovery. Food system actors will be 
confident in investing in domestic production, and citizens will welcome environmentally friendly, clean, and high-quality products. 
The profitability of domestic food production will thus increase due to the expanded product portfolio and system stability. Improved 
economic conditions will allow investment in employees’ wellbeing and increase the appreciation of food system actors. As a result, the 
food sector will increasingly attract more domestic workers, reducing reliance on foreign labour. Actors will further be encouraged to 
invest in new farming solutions, products, and production technologies, which will enable the Finnish food system to be at the forefront 
of developing and piloting emerging new food production solutions. 

3.3.2. Probable: paying the price – maintaining national food security in a changing world 
The probable future sees the Finnish food system developing means of resilience while maintaining its established product port

folio. As 2019–2023 saw major disturbances affecting global food systems, Finland has recognised the need to enhance its pre
paredness to anticipate and manage potential future shocks. Food system cooperation has been enhanced to allow more coordination 
in the event of future crises. Actors in food and energy systems have been encouraged and partly mandated to make further investments 
in buffers and backup systems which can be harnessed in times of need to ensure continuous food supply. While widely agreed and 
deemed necessary, investment costs will hit primary production and the food industry hardest as sectors that have already struggled 
with poor profitability. This will prevent cooperation from achieving its full potential, as a sense of injustice will hinder the building of 
trust between food system actors. Actors will therefore approach resilience more independently and disconnectedly. The rise of 
environmental values in society combined with more resilience-oriented thinking will see domestic production inputs gaining a 
stimulus in protein crop production and nutrient cycling in those farms that find the capital for investment. The structural development 
in primary production will thus continue, and some actors will find their profession unprofitable and vulnerable to disturbances, thus 
reducing the actor base’s overall diversity. Finland will continue to rely on outputs from global markets and foreign labour in key areas, 
thus exposing the system to price shocks and other international disturbances. Globalisation will open new market opportunities for 
Finnish products, which will compete with larger producing countries with lower production costs. 

4. Discussion and conclusions 

In this paper, we analysed food system experts’ views about how the food system will develop in the 2020s. The study’s main aim 
was to identify key change factors, changes, and trends for the food system from the perspective of resilience. We analysed the experts’ 
view on the key disruptions confronting the Finnish food system, and they then gave their views on desirable and probable future 
developments. 

The narratives created presented the most probable configuration of interactions between the different answers the data provided. 
However, the authors recognised that other configurations between variables were plausible. In many cases, interaction between two 
linked trends could not be considered unidirectional in their causality. Due to the high complexity of food system dynamics and the 
temporal aspect being somewhat ambiguous in the narratives, multiple developments were expected to reinforce each other simul
taneously. In a reinforcing loop, implying a definitive starting point for development risked giving a misleading picture of the system’s 

Table 4 
The top 5 views of the future on the most probable, preferred, and divergent changes (in cases of the same values, all with the same values are listed).  

Views of the preferred future (scale 
of ¡2 to þ2) 

Views of the most probable 
future (scale of ¡2 to þ2) 

The biggest difference between 
views of desirable and probable 
futures (by subtraction) 

Most divergent in views of desirable or 
probable futures (by standard deviation) 

1. Efficient recycling of nutrients 
[+1.68] 

1. Costs associated with 
recovery from disturbances 
and shocks [+1.03] 

1. Market price volatility [1.87] 
(Desirable − 0.973 vs Probable 
+0.892) 

1. Costs associated with preventing 
disturbances and shocks [1.12] 

2. Energy self-sufficiency of farms 
[+1.58] 

2. Efficient recycling of 
nutrients [+0.97] 

2. Costs associated with recovery 
from disturbances and shocks [1.68] 
(Desirable − 0.649 vs Probable 
+1.028) 

2. Profitability of food trade [1.05] 

3. Wellbeing and coping of primary 
and processing industry workers 
[+1.58] 

3. Protein crop production 
sector [+0.97] 

3. Profitability of primary 
production [1.68] (Desirable 1.50 vs 
Probable − 0.167) 

3. Profitability of the processing industry 
[1.01] 

4. Understanding the systemic 
interactions of the food system 
[+1.55] 

4. Market price volatility 
[0.89] 

4. Dependence on imports [1.66] 
(Desirable − 1.189 vs Probable 
+0.472) 

4. Costs associated with recovery from 
disturbances and shocks [+0.95] 

5. Communication between the 
authorities and actors on 
disturbances and resilience 
[+1.55] 

5. Foreign labour force 
[+0.86] 

5. Wellbeing and coping of primary 
and processing industry workers 
[+1.47] 
(Desirable +1.579 vs Probable 
+0.108) 

5. Diversity of the business structure 
(variation in size, production branches, 
specialisation and diversification) [0.95] 

6. Measures to improve soil fertility 
[+1.55]  

6. Bribery in the food system [1.47] 
(Desirable − 1.559 vs Probable 
− 0.088)   
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function. For example, the current literature remained undecided about whether trust between local actors was a prerequisite for the 
emergence of the local food system or vice versa. Instead, attention should be paid to the self-reinforcing dynamic between these two 
variables. 

The background for the scrutiny is based on futures studies, and especially on scenario planning. The starting point is the un
derstanding of the role hindsight and insight plays in foresight (see MacKay & McKiernan, 2004). The three important aspects of any 
kind of future planning must above all be familiar with historical development, that is, hindsight. Second, as we study the future and 
try to prepare for it, we need an information and knowledge base that is founded on today’s circumstances and experiences, that is, 
insight. Third, as we refine today’s information and knowledge into scenarios or future images, for example, we foresee alternatives of 
desirable, probable, or feasible future development, and this is when we extend our perspective on foresight (Rikkonen, 2005b; 
Mackay & McKiernan, 2004). 

In the last 10 years, new visions and strategies have been presented that are sufficiently bold to embrace transitions in the food 
system, but they somewhat lack a perspective on resilience. Sustainability, environmental concerns – especially water protection – and 
biodiversity loss in current production systems have received most attention, as has system resilience for some time, especially during 
the Covid-19 pandemic. Due to these rapid changes and disruptions in the operating environment, strategic analysis and scenario 
development should be linked more than hitherto, especially when the resilience of societies is being developed. Linking these two will 
enable a learning experience which will influence the destiny of the involved activities, people, and organisations. Scenarios can 
contribute directly to the thinking and action that proceed from the classic stages of strategic decision making: understanding the 
strategy context; identifying alternatives; developing alternatives; choosing between alternatives; and executing the chosen strategy 
(Fahey & Randall, 1998). 

According to Kahn and Wiener (1967, p.6), scenarios are hypothetical sequences of events, built with the intention of attracting 
attention to causal processes and points of decision. This is done to demonstrate how they can evolve. A scenario is thus an internally 
consistent story about the path from the present to the future. According to Van der Heijden (1996), at least two scenarios are needed to 
reflect uncertainty. Each of the scenarios must be plausible. This means they must grow logically (in a cause–effect way) from the past 
and the present. Furthermore, they must be internally consistent. Events within a scenario must be related through cause–effect lines of 
argument which cannot be flawed. Scenarios must also be relevant to the issues under scrutiny. To be challenging, scenarios must 
consider potential surprises that may cause future discontinuities. A frequently used method for constructing scenarios is the Delphi 
method. It studies future prospects by gathering information from experts as views for the future for systematically developing various 
alternative future images or scenarios for public policy purposes, for example (Tapio, 2002; see also Armstrong, 2001). 

In this study, we followed scenario planning principles and used experts’ views of the future to construct two alternative scenarios 
that implied the desirable and probable views of the Finnish food system expert community. We started by asking about the key 
disruptions causing uncertainty in food system development, especially from the perspective of resilience. Having listed the main 
drivers, changes, and trends in the format of an expert survey, we then received views of both preferred and probable futures. We 
presented these as alternative future images and pinpointed five top views of the future to the most probable, preferred, and divergent 
future changes. Having written the scenario narratives, two scenarios, namely ‘Paying the price – maintaining the national food se
curity in a changing world’ and ‘Playing into strengths – cooperation, diversity, and self-sufficiency’ were presented. To learn from 
such futures studies requires them to be discussed with the target groups – in this case, food system actors (see e.g. Lehtonen et al., 
2021). 

In general, it seems it is quite difficult for experts to break away from the present situation in future development evaluations, and 
negative developments especially are not considered likely. An example of this is question about the likelihood of escalation of conflicts 
into wars and nuclear accidents. These were not considered likely, even though the Delphi rounds were conducted in the spring and 
summer of 2021, half a year before Russia attack on Ukraine. It is also notable that interpretation of shocks and disruptions between 
respondents may vary, and the shocks and disruptions asked about are not commensurate; there may be direct impacts, or the impacts 
may arrive through a long chain of indirect consequences. Finally, it can be concluded that we need to engage actors at different levels 
of society to ensure transparent discussions to increase understanding of the potential disruptions in the food system. Scenario analysis 
can be seen as an effective tool for enhancing such an insight into potential future developments. They can be used as feed in storylines 
that at best increase preparedness among actors for different shocks and disruptions. As the scenarios usually construct a broad picture 
of the changing operating environment, the cause–effect linkages between different systems (e.g. food and energy systems) become 
more visible, and holistic understanding increases. 

5. Conclusions 

At least four conclusions can be drawn from this Delphi study. First, the likeliest changes were considered to come with climate 
change: an increase of extreme climate and weather phenomena; the spread of animal diseases; and the spread of plant diseases, pests, 
and alien species. The disruptions caused by climate change were also seen as most significant at all three spatial levels: national; EU; 
and global. 

Second, the food system expert community saw society’s level of preparedness for the shocks and disruptions as quite low. This may 
refer to the drastic changes and general uncertainty that the world has met recently globally – for example, Covid-19 and the Russia- 
Ukraine war – and the new preparedness or a lack of it that has arisen to develop security of supply in societies. 

Third, in the desirable future, the Finnish food system will operate in a more coordinated manner and will be able to rapidly 
generate self-sufficiency in all major inputs. It will be preferred that Finnish food system actors will begin to operate in close coor
dination to envision and develop the food supply chain as a more self-sufficient, profitable, and resilient system. Locality, circularity, 

P. Rikkonen et al.                                                                                                                                                                                                      



Futures 159 (2024) 103364

11

and agency will form the agroecological heart of the new system. The views of the preferred future will include a significant increase in 
the recycling of nutrients and farms’ energy self-sufficiency. 

Fourth, in the probable future, the Finnish food system will develop means of resilience while maintaining its established product 
portfolio. Actors in food and energy systems will be encouraged to make further investment in buffers and backup systems which can 
be harnessed in times of need to ensure continuous food supply. It is considered that investment costs will hit primary production and 
food industry hardest. Finland will also continue to rely on outputs from global markets and foreign labour in key areas, thus exposing 
the system to price shocks and other international disturbances. However, globalisation will also open new market opportunities for 
Finnish products. The most probable views of the future indicated an increase in the cost associated with recovery from disturbances 
and shocks and the efficient recycling of nutrients. 

In conclusion, developing resilience is not only a question of security of supply, but there should also be a strategic, coherent, and 
holistic approach to identifying needs and enhancing resilience in the food system. Until now, a strategy purely for resilience has been 
lacking in Finland, but it seems that recent societal debate has generated the recognition that one needs to be developed. 

Authors’ information 

Prof. Pasi Rikkonen is a futurist at the Natural Resources Institute Finland (Luke). Prof. Rikkonen received his doctorate from the 
Turku School of Economics. He has conducted numerous future-oriented studies and participatory scenario exercises within the fields 
of agriculture, food and energy systems. He has been an expert member of several future-oriented working groups of the Ministry of 
Agriculture and Forestry and Parliament of Finland. 

Dr. Karoliina Rimhanen is a Research Scientist at the Natural Resources Institute Finland (Luke). She has a Ph.D. in agroecology 
from the University of Helsinki, Finland. Her research has focused on resilience, climate change adaptation and multiactor approach in 
agriculture and food systems. 

Kalle Aro works as a Research Scientist at the Natural Resources Institute Finland (Luke). His research pertains policy making and 
stakeholder participation in the context of low carbon transition, with emphasis on bioenergy and agriculture. Aro graduated an M.Sc. 
(Environment, Energy and Society) from the University of Stavanger and currently pursues a doctoral degree at Tampere University. 

CRediT authorship contribution statement 

Pasi Rikkonen: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. 
Karoliina Rimhanen: Conceptualization, Investigation, Validation, Writing – original draft. Kalle Aro: Conceptualization, Investi
gation, Validation, Writing – original draft. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper. 

Data availability 

Data will be made available on request. 

Acknowledgements 

We thank the interviewees and questionnaire respondents for sharing their time and expertise. We also gratefully acknowledge 
funding from the Academy of Finland (grant numbers 335648 and 339830) and EU (SecureFood 101136583). 

References 

Armstrong, J. S. (2001). Principles of forecasting. A handbook for researchers and practitioners. Boston/Dordrecht/London: Kluwer Academic Publishers.  
Bell, W. (1997). Foundations of Future Studies — Human Science for a New Era (vol. 1, p. 1997). New Brunswick: Transaction publishers. 
Bullock, J. M., Dhanjal-Adams, K. L., Milne, A., Oliver, T. H., Todman, L. C., Whitmore, A. P., & Pywell, R. F. (2017). Resilience and food security: rethinking an 

ecological concept. Journal of Ecology, 105(4), 880–884. https://doi.org/10.1111/1365-2745.12791 
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