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Combining qualitative and quantitative  

research methods  

to foresee the changing Finnish agrifood sector 
 



The aim is to combine the quantitative method of the 

GTAP model with the qualitative Delphi method.  

 

The ultimate goal is to create interactive models that 

can provide feedback to either methods in order to 

further defined the results.  

 

The projected results and forecasted future can be 

further improved by combining the strengths of both 

methods and confronting the weaknesses of each 

method. 

The aim of this study 
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• The Global Trade Analysis Project (GTAP) model and database 
is a recursive-dynamic applied general equilibrium model 
extended to better analyse energy and environment issues and 
take into account the various forms of agricultural subsidies. 
 

• The GTAP 7 database has been used to represent the world 
economy for a given reference year -- 2004. The database 
represents the world economy as flows of goods and services 
measured in millions of 2004 US dollars.  
 

• The database includes five endowments -- land, skilled labour, 
unskilled labour, natural resources, and capital -- with 113 
countries/regions and 57 commodities/sectors.  
 

• In the research, the database is aggregated into 11 
countries/regions and 20 commodities/sectors, including 12 
agricultural commodities and food sectors. 

The GTAP model and database 
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• i) Macro indicators 

• ii) Greenhouse gases emissions:  

 CO2 emissions in the EU-27 and EFTA regions are constrained to Kyoto 
targets (8% reduction by 2012 from the benchmark 1990 emission level 
and zero reduction after 2012).  

• iii) Domestic support in the EU 

• iv) Trade policies 
  

Assumptions for the baseline (Business as Usual) 

Assumptions for the four alternative scenarios 
 

• i)   Economic crisis 

• ii)   Climate change mitigation policy:  

 A more ambitious climate policy will take over from the Kyoto Protocol 
after 2012. The EU-27 emission target is to reduce CO2 emission by 40% 
in 2030 from the 1990 emission level.  

• iii)   Unilateral removal of domestic subsidy in the EU 

• iv)   Multilateral removal of tariff and subsidy for agriculture globally 
  



• In the expert-based Delphi method, alternative future 

possibilities are identified and explored by tapping into the 

expertise of respondents by means of successive iterations of a 

given questionnaire. 

• Delphi procedures: 1) anonymity, 2) iteration, 3) controlled 

feedback through statistical aggregation of panel members’ 

responses and arguments. 

• Prior to a new round of questionnaire, the experts are informed 

of the results of the previous round to show convergence of 

opinions and to identify dissent or non-convergence. 

• Typically, in the Delphi method, opinions tend to converge 

and the estimates become more consensus-based. 
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Basic principles of the Delphi method 



Delphi questionnaire (first round)  in the  
MAPTEN project: topics and dimensions 

• The experts' views on 86 changes, driving forces and trends in the 

Finnish food supply chain were determined.  

• The respondents were requested to assess four dimensions: 

 1) The desirable change of a driving force 

 2) The probable change of a driving force 

 3) The certainty of a probable change 

 4) How important the driving force is for the future of Finnish    

agriculture and food economy 

• The Likert scale was used in the questionnaire, and the results were 

assessed within “the policy challenge categories (PCC)”. The main 

interest is focused to topics interpreted as “important strategic 

questions”. 

• These focused topics have high potential to both generate policy 

disputes and shape the future. 
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Example: The questions asked during the Delphi process 

 

Change factor 

1. 

Desirable change 

2. 

Probable change 

3. 

Certainty of the 

probable change 

4. 

Importance of 

change factor 

 

-2=decreases considerably 

-1=decreases 

 0=stays unchanged 

 1=increases 

 2=increases considerably 

 

1=extremely 

uncertain 

2=uncertain 

3=fifty-fifty chance 

4=quite certain 

5=extremely 

certain 

 

1=not important 

at all 

5=extremely 

important 

1. Profitability of farm 

enterprises 

 

-2   -1   0   1   2 

 

-2   -1   0   1   2 

 

1   2   3   4   5 

 

1    2    3   4   5 

• Item 1 means that you strongly wish the profitability of farm enterprises will increase 

(value 2) from the current level, but on item 2 you do not consider this increase very 

probable (value 0) because farm profitability will stay at the present level in the future. 
 

• Item 3 means that you think it is quite certain (value 4) that the profitability of farms will 

stay at the current level. Finally, on item 4 you see that the profitability of farm enterprises 

(driving force) to be extremely important (value 5) for Finnish agriculture in a 20-year 

perspective. 
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Identification of the policy challenge categories (PCC) 
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Potential to generate policy disputes 
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PCC 4: Weak 

signals/ 

emerging 

topics 

PCC2: 

Important  

strategic 

questions 

PCC 3: BAU – 

Business as 

usual -

questions 

PCC1: 

Important 

consensus 

questions 

Classification criteria: 

- Importance (1 -5)  

- Standard deviation of 

importance 

- Sign of desirable and 

probable developments   

(+/-) 

- difference of desirable and 

probable developments 
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What was asked in the MAPTEN project? 

 

Change factor 

1. 

Desirable 

change 

2. 

Probable 

change 

3. 

Certainty of 

the probable 

change 

4. 

Importance of 

change factor 

Greenhouse gas emissions from agriculture 

in Finland 

 

-1.17 

 

-0.30 

 

    3.54 

 

3.97   

Mitigations measures of climate change in 

Finnish agriculture 

 

0.99 

 

0.73 

 

     3.78 

 

3.99  

Adaptation measures of climate change in 

Finnish agriculture 

 

1.09 

 

0.84 

 

     3.82 

 

  4.11  

 

      First round of the Delphi: The actual results of the questions concerning the climate change 

 

  
 

• The expert panel considered that these climate change topics were quite important 

among the evaluated 86 driving forces. 

• They hope that the emissions reduce significantly, but they don’t see it as probable. 

• They consider both desirable and probable that both mitigation and adaptation 

measures will increase. 

• They are also quite certain of a probable change in mitigation and adaptation. 

 

    Likert scale was used in the questionnaire (scales:    -2…2                              and 1…5) 

? 

≈ 

≈ 

* 

* 

** 



Questions & Goal setting 
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• Our approach is to contribute to the discussions in the following way: 

 How could this kind of integrated methodological approach be tested 

”empirically” (integrating modelling and expert panel future views)? 

What kind of value added is to be gained by using this approach of 

combining methods? 

 Does expert panel evaluations (Delphi results) change assumptions 

behind model runs? Can Delphi results contribute to the modelling 

work by delivering relevant policy scenarios? 

• In theory the expert panel  can be used to deliver or evaluate 

assumptions for modelling purposes (alternative scenarios for 

modelling assumptions). 

• Expert panel can also be used to gain feedback of the modelling 

outcomes in several dimensions [1) desirability, 2) probability, 3) 

certainty, & 4) importance of the alternative policy scenarios]. 

 



Assumption for the alternative scenarios for the GTAP model 

• Greenhouse gases emissions  

• A more ambitious climate policy will take over from the Kyoto 
Protocol after 2012. The EU-27 emission target is to reduce CO2 
emission by 40% in 2030 from the 1990 emission level.  

 

 As part of the alternative scenario building, assumptions can be 
retrieved from expert panel estimations with the Delphi method. 
 

• The EU-27 emission target is to reduce CO2 emissions by 

________% in 2030 from the 1990 emission level. 

Or 

• The EU-27 emission target is to reduce CO2 emissions in 2030 from 

the 1990 emission level by (circle your  estimate)           a) 20%        

b) 40%       c) 60%      d) other  ________% 
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How to contribute to model assumptions with the 

Delphi Method?  

An example in combining both methods: 
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How to gain feedback on the modelling outcomes 

with the Delphi Method?  

An example in combining both methods: 

 

Change factor 

1. 

Desirable change 

2. 

Probable change 

3. 

Certainty of the 

probable change 

4. 

Importance of 

change factor 

 

-2=decreases considerably 

-1=decreases 

 0=stays unchanged 

 1=increases 

 2=increases considerably 

 

1=extremely 

uncertain 

2=uncertain 

3=fifty-fifty chance 

4=quite certain 

5=extremely 

certain 

 

1=not important 

at all 

5=extremely 

important 

A more ambitious climate 

policy for EU-27 after 2012 

to reduce CO2 emission by 

40% from the 1990 emission 

level in 2030 will decrease 

Finnish total agricultural 

production by 5%. 

 

-2   -1   0   1   2 

 

-2   -1   0   1   2 

 

1   2   3   4   5 

 

1    2    3   4   5 



 Models are just models; in the end, expert use and judgement are 

required to get sensible outcomes. 

 The GTAP model can provide an objective projection because 

models are built with a set of equations and database that are not 

influenced by opinions. The Delphi method can provide a subjective 

projection with a more elaborate evaluation. 

 The results provided by the GTAP model are aggregated (e.g. poultry 

and pigmeat sectors are aggregated as one sector), but the Delphi 

method can be very precise. Thus, the projections generated by the 

GTAP model can be further defined with the Delphi method. 

 Although the Delphi method is used for anticipating long term 

changes, an expert panel tend to give their estimations in a much 

shorter time frame (5 years span). The GTAP model can project for a 

very long time frame due to its large framework and database, thus 

the model results can provide some benchmarks for the panel of 

experts in the Delphi method.  
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Combining the strengths of both methods  




