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TOWARDS A LARGER DELPHI PANEL

Futures of lake restoration studied using Delphi 

panel of 200 experts

Futures of a Complex World 12-13 June 2017

Nina Nygrén & Petri Tapio

Finland Futures Research Centre

University of Turku

Delphi on futures of lake management and 

restoration

• Eutrophication of waters is a wicked problem with no easy solution

• Several restoration methods, but not too effective and outcomes are poorly

known

• Strong paradigm on the importance of oxygen dominates the field and 

suggests aeration of lakes as a remedy for anoxia

 need to reveal lake experts’ tacit knowledge on the oxygen paradigm and on 

the future of lake management in general
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Eutrophication of waters
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Nitrogen

Research questions in the Delphi study

1. How strongly international freshwater expert community believe in 

dominant water management paradigms? 

2. Are the paradigms changing in the minds of experts? 

3. How the future of lake restorations is viewed among the experts? 
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Conventional Delphi study

• Usually employs an expert panel constituting of 10-50 experts

• Large panels exist, but are rare (de Loë et al. 2016)

• Participants carefully chosen and hand-picked

Problems: 

1) A small panel of handpicked experts may give a biased

overview on the popularity of the old paradigms

2) Difficulties in recognizing and engaging the certain experts
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Solution: larger Delphi panel contacted at 

three conferences on the topic

• SEFS 8 2013, Germany

• SIL XXXII 2013, Budapest

• Limnology Symposium 

2013, Helsinki

• The Delphi study was presented

orally after a plenary talk

• 1st round questionnaire sheets

were handed out to participants of 

the plenary session

• Quantitative and qualitative

questions on the future of the topic

• 200 responses were received

Second Delphi round

• Webropol survey, sent by e-mail to 1st round respondents

• 58 responses received (response rate 29 %)

Objectives:

• Re-evaluations for the 1st round questions based on feedback

• Answers to supplementary questions formed based on interests

emerged during the analysis of the first round

• Comments on the initial scenario outlines compiled based on the

1st round, and evaluations of their desirability and probability
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Delphi completed with five futures workshops

• Stakeholders and experts of lake management in 

Finland 

• Participants included both Delphi panelists and 

others

• Futures table exercise -> future scenarios for 

lake management in Finland

Results of the Delphi study

• The oxygen-paradigm seems rather persistent

• No radical changes in horizon

• Experts do not trust on effectiveness of short-term restorations, but are not

willing to cease restorations either, as there is no alternative solution

 A new paradigm replacing the old would presumably accelerate the

change

• Reducing external nutrient loading to waters is called for, and believed to 

succeed in the future (seed of a new paradigm?)

• Better interaction between scientists and stakeholders was considered as 

effective means to promote a paradigm change in the field
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Scenarios

Most desirable (average 5.05 on a scale 1-7): Let’s Heal the Lakes 

Let’s Heal the Lakes is an active, technologically radical scenario, where the 

number of lake restorations will increase greatly. The external nutrient loads will 

be reduced remarkably. The will and optimism to actively improve the quality of 

the lakes in all possible ways would be the main driver of this scenario going 

beyond the current legislation.

“The need to restore lakes will increase, and more restorations will presumably 

be done, even though not all the methods work and there might be even more 

problems with funding than today.”

Most probable (average 4.61 on a scale 1-7): Business as Usual 

In the Business as Usual scenario, no fundamental changes to the current lake 

restoration activities will occur. The external nutrient loads will decrease slightly 

compared to present day volumes and some increase will occur in the use of the 

restoration methods.

“The external nutrient loads will decrease slowly but surely.”

How the large panel worked? Were the

problems solved?

Benefits:

• A good overview on the issue was reached

• Rather easy way to involve a large panel

• Saved resources from the selection and recruitment process of individual 

experts 

• Was not dependent on the involvement of certain experts

Challenges:

• Commitment level lower

• Unknown respondents -> level and topic of expertice based on self

evalutation

• Could the conference participants be a biased sample?

• More respondents -> more analysis to do with qualitative data
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