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Abstract 

This paper provides a practical, systematic approach to the design and delivery of a Delphi survey. We 

prescribe a sequence of six steps to do with (i) setting up the Delphi process – including selecting 

respondents and generating a requisite number of focal issues, (ii) software/delivery choice, (iii) 

developing question items and response scales, (iv) providing feedback between a requisite number of 

Delphi rounds, (v) preventing and dealing with panellist drop out, and (vi) analysing and presenting the 

Delphi yield. At each step, the Delphi administrator has a range of choice options and we provide 

discussion of the pros and cons of each option - in order that the overall design and delivery of a 

particular Delphi survey is both well-founded and defensible. 

 

Introduction 

The Delphi technique (Linstone & Turoff, 1975) has been widely cited in the literature on effective 

group-based judgment and decision-making, particularly in the domains of healthcare and quality-

indicator development (Boulkedid, Abdoul, Loustau, Sibony, & Alberti, 2011; Hasson, Keeney, & 

McKenna, 2000) as providing a more useful process than traditional group meetings (Rowe & Wright, 

2001). The Delphi process is designed to improve a group’s access to multiple interpretations and views 

on a given topic of discussion, while also aiming to suppress more negative features of group 

discussions such as domineering individuals and opinions, which can undermine the effectiveness of 

these discussions (Grime & Wright, 2016; Rowe & Wright, 2001). The Delphi procedure is defined by 

four basic principles: anonymity, iteration, controlled feedback of responses to all group members, and 

statistical aggregation of individuals’ responses (Rowe & Wright, 2001). In its most basic form, a 

Delphi procedure involves instructing a group of individuals to respond anonymously to a sequence of 

questions about a single quantitative estimate – such as the probability of an event occurring or the 

timing of when it will occur. A facilitator then combines, or aggregates, the responses into a statistical 

summary of the group response (e.g. median), sometimes along with the reasons given for the responses 

(Rowe and Wright, 2001). Individuals are then invited to submit a revised response, after considering 

the variety of responses received, or to resubmit their first response. This iteration and controlled 

feedback process continues over various ‘rounds’ until a consistent pattern of responses is reached, for 

example in the form of an obvious consensus (i.e., a general agreement within the group) or a notable 

dissensus. 

                                                           
1 University of Strathclyde 
 Corresponding author 



2 

 

The Delphi procedure has been applied repeatedly across many diverse domains – encompassing 

judgmental forecasting and policy-focussed decision making – and there have been reviews of the 

literature in various contexts, including, for example, the evaluation of healthcare quality (e.g. 

Boulkedid et al., 2011; Toma & Picioreanu, 2016), public policy (de Loë, Melnychuk, Murray, & 

Plummer, 2016) nursing (e.g. Foth et al., 2016; Keeney, Hasson & McKenna, 2001) and transport 

(Melander, 2018). However, there is a striking lack of consistency in what people mean by Delphi, how 

they choose to run Delphi studies, and how they report those studies (Humphrey-Murto & de Wit, 2019; 

Wright & Rowe, 2011). 

Several review papers have discussed the use of certain methods or design features in the Delphi 

process, for example the procedure to be followed at each round of Delphi, as well as suggestions for 

specific features of the process, such as number of ‘experts’ to be used (e.g. Rowe & Wright, 2001), 

what constitutes an ‘expert’ (e.g. Devaney & Henchion, 2018; Hasson et al., 2000), how to deal with 

participant attrition over the multiple rounds of a Delphi application (e.g. Hsu & Sandford, 2007), what 

sorts of questions should be asked during the process (e.g. Toma & Picioreanu, 2016) and the type of 

response scale to use (e.g. McMillan, King, & Tully, 2016). However, these papers do not explicitly 

describe the main steps taken to complete the Delphi procedure or the most appropriate order for these 

steps. Two exceptions that do provide an outline of the workflow involved in a Delphi procedure are 

focused on concerns relevant to healthcare research (Toma and Picioreanu, 2016; Trevelyan & 

Robinson, 2015). In this paper, we propose a detailed and generalised template for a progressive 6-step 

process (see Table 1) to aid the completion of a successful Delphi procedure in any context and provide 

illustrative examples from the literature to support the design features and procedural specifics 

suggested. At many of the steps, the Delphi practitioner must make a judgment call on an aspect of their 

particular Delphi survey design and we provide discussion of the pros and cons of each option at each 

step. While we consider the order of steps given in the paper to be the most appropriate in general, we 

recognise that the steps do not all necessarily have to be carried out in the order described. In some 

cases, several of the steps can potentially be carried out in parallel (e.g. topic generation, software 

testing and expert selection). 

 

The Six Steps of Delphi 

Table 1: 6-Step Delphi Application 

 

The Six Steps of a successful Delphi application 
 
Step 1: Setting up a Delphi process 
 

 Determine the overall goals of the exercise 

 Choice of experts 

o Use heterogeneous experts 

o At a minimum, use 5-20 experts 

o Consider using an expert nomination process  

 Initial Considerations 

o Geographical dispersion of experts 

o Relative expense and time-demand of Delphi versus alternatives  

o Severity of disagreements amongst experts 

 The survey 
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o Generate issues for consideration in the Delphi survey by open-ended questioning 

 

o Write an introduction and a closure 

o Restrict the survey to what can be answered in 30 minutes 

o Estimate the Delphi time-line 

o Pilot the survey 

Step 2: Developing question items and response scales 
 

 Decide on the number of issues to explore 

 Creating questions 

o Formulate clear, concise questions, and group by issue explored 

o Start with simple questions 

o Are the capabilities of the panellists matched to the questions posed? 

 Formulate clear response formats 

o When taking measurements, choose between categorical, ordinal or interval scales 

o If using ordinal, Likert-type scaling, decide on even or odd number of response categories 

o Define the end points of the response category 

Step 3: Software delivery choice 
 

 Paper and pencil? 

 E-mail? 

 Web-based? 

 Tailor-made or off-the-shelf? 

 Conventional Delphi rounds or real-time? 

 
Step 4: Providing feedback to panellists 
 

 Provide median responses 

 Provide either range or inter-quartile range of responses for each question 

 Elicit and utilise  respondents’ rationales for their numerical responses 

 Remove indicators of the prevalence of majority opinions 

 

 Develop and apply a criterion of consensus 

 Continue polling until responses show stability, generally 3 rounds are enough 

 Be alert to continuing dissensus in panellists’ opinions 

 
Step 5: Preventing and dealing with panellist drop-out 
 

 Note that self-rated experts tend not to drop out 
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 Use social rewards 

 Consider using financial rewards 

 Use personal communications with panellists 

 Note that the greater the number of rounds, the greater the degree of dropout 

 
Step 6: Analysing and presenting the Delphi data 
 

 Make use of descriptive statistics to describe the data 

 Note that small sample sizes and non-random sampling limit statistical analyses 

 Use non-parametric statistical analyses 

 Make use of graphical representations of data 

 Integrate Delphi results with knowledge of the broader picture provided by other, perhaps more quantitative, research 

 

 

 

Step 1: Setting up a Delphi process 

Determining the overall goals 

First and foremost, when initially designing a Delphi process, you must consider what issues or topics 

you wish to include as the focal point of discussion in the Delphi process – what is it that you want to 

gain expert opinion on? This choice has an impact on the selection of expert panellists and the design 

of the survey targeting this chosen audience. This initial evaluation has been termed the ‘Exploration’ 

stage (Linstone & Turoff, 2002). Often, the starting point is a review of the relevant literature to confirm 

the issues that should be addressed by the Delphi process (e.g. Czaplicka-Kolarz et al., 2009; Li, Chen, 

& Kou, 2017; Mokkink et al., 2010; Novakowski & Wellar, 2008). After identifying the initial issues 

to be discussed or debated, it is standard practice on a Delphi procedure to ‘pilot’ these issues in order 

to gain an insight into how these issues are viewed by the potential panellists (e.g. Day & Bobeva, 2005; 

Hasson et al., 2000). Piloting also allows participants to gather their thoughts on the topic and bring 

anything else forward that they may wish to discuss as part of the Delphi process (Toma & Picioreanu, 

2016; Hasson et al., 2000). This initial procedure is often conducted by distributing open-ended 

questionnaires to the selected experts or panellists (e.g. Day & Bobeva, 2005; Keeney et al., 2006; 

Hasson et al., 2000), or holding face-to-face workshops with a sub-set of panellists (e.g. Frewer et al., 

2011; Landeta, Barrutia, & Lertxundi, 2011). This is a beneficial step in the Delphi process as it allows 

for the gathering of a substantial range of viewpoints on the topics that are to be evaluated. Open-ended 

questions can also bring to light important aspects of the topic that that have been missed by the research 

team (Toma & Picioreanu, 2016).  Where it is particularly important to focus on specific issues and/or 

avoid opinion bias, a more structured questionnaire-based approach can be used, but the open-ended 

approach is more typical for this stage of the process (Toma & Picioreanu, 2016).  

In larger-scale Delphi projects, identifying the topics to include in the survey can often be a complex 

multi-method, multi-stage process that combines, for example, bibliometric analysis, workshops, and 

scenario exercises, as well as extensive testing of the Delphi items. It is beyond the scope of this paper 

to discuss those processes in detail but illustrative examples include Cuhls, Blind and Grupp (2002), 
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Gheorghiu et al., 2017; Li, Chen and Kou (2017) and NISTEP (2009). Some studies report and name 

the exploratory step as Round 1 of a formal Delphi process (e.g. Geist, 2010; Hung et al., 2008; van der 

Steen et al., 2013) but this can create confusion when reporting and discussing the Delphi survey results 

– for example, a “three-round Delphi” would then contain two iterations of the survey question-

answering. 

Once the findings from the exploration phase have been obtained using one or more of the methods 

summarised above, the responses received can then be collated into a list of issues/items/questions to 

be included in the main Delphi survey. A good Delphi survey should include a clear, concise 

introduction and ending and we suggest that the content should be restricted to what can reasonably be 

answered in 30 minutes. We discuss how to structure the questions in Step 3, below. We recommend 

piloting the main Delphi survey before sending it out to the panel (c.f., Gordon, 2003; Mitchell, 1991) 

by sending an initially designed survey to a small sub-set of the larger panel. 

Selecting your experts 

The appropriate selection of panellists is a key stage in the design of any Delphi (Hsu & Sandford, 

2007). As a Delphi study involves gathering expert opinions on a particular topic, the recruitment of 

panellists is usually informed by the level of their domain knowledge in the relevant topic area (Hsu & 

Sandford, 2007; Hasson et al., 2000), hence the term ‘expert’ panellists (McKenna, 1994).  There is no 

“magic formula” for expert selection (Keeney, Hasson & McKenna, 2006, p.209) and panels tend to be 

purposive or convenience samples rather than representative, random samples from particular 

populations (de Loë et al., 2016; Devaney & Henchion, 2018). In general, researchers should use their 

common sense to identify sensible selection criteria for respondent selection that are likely to satisfy 

the study’s intended target audience. Typical criteria used in Delphi research include having a specified 

number of relevant academic publications (e.g. Hallowell & Gambatese, 2010; Mokkink et al., 2010), 

professional experience/activity in the field of interest (e.g. Cuhls et al., 2002; Morrison & Barratt, 

2010; Toma & Picioreanu, 2016) and/or membership of relevant organisations/institutions (e.g. 

Czaplicka-Kolarz, Stańczyk, & Kapusta, 2009; Melnyk, Lummus, Vokurka, Burns, & Sandor, 2009; 

NISTEP, 2009). Devaney and Henchion (2018) used a conceptual continuum of ‘closeness’ to the topic 

of interest (the Irish bioeconomy) to identify not only ‘traditional’ experts such as academics but also 

stakeholders with ‘subjective closeness’ to the issues such as producers and representative bodies. A 

final consideration when recruiting experts is their likely level of engagement with the topic. Experts’ 

degree of interest in answering the questions in the Delphi survey predicts both initial response rate and 

subsequent drop-out rate (Hasson et al., 2000). 

We recommend that if the potential pool of Delphi respondents is large, for example the heads of 

University business schools, then the professional organizations to which individuals belong should be 

asked to nominate Delphi participants (for example, the UK Association of Business Schools or the 

European Foundation for Management Development). Nominated representatives are less likely to 

drop-out of the multiple round Delphi process because of the official nomination, especially if the name 

of the participant is included in the final write-up of the Delphi results report (see Step 5, below) 

In terms of the number of expert panellists that are required, many ranges have been suggested: 5-20 

(Rowe & Wright, 2001), 15-60 (Hasson et al., 2000), no more than 50 (Toma & Picioreanu, 2016; 

Witkin & Altschuld, 1995), or 15-30 for homogenous Delphi panels (Clayton, 1997) and 5-10 for 

heterogeneous panels (Delbecq, Van de Ven, & Gustafson, 1975). Empirical research suggests that the 

lower end of these ranges may be adequate (Boje & Murnighan, 1982; Belton et al., 2019; Brockhoff, 

1975). In practice, the number of expert panel members recruited for Delphi studies varies widely and 
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is essentially informed by the specific aims and intricacies of the study such as the topic of concern and 

the area and level and range of expertise to be solicited (Clayton, 1997). In a recent review of 63 Delphi 

studies, de Loë et al. (2016) reported a huge range of panel sizes, from fewer than 10 up to more than 

1000. In the field of technology foresight, national-level surveys can involve many thousands of expert 

panellists, for example in Japan (2900 participants – NISTEP, 2009), The Republic of Korea (5450 

participants – Choi & Choi, 2017) and China (nearly 3000 – Li et al., 2017). 

Other Delphi design issues also impact on the group size that is likely to be appropriate. For example, 

if it is proposed to feed back panellists’ rationales (or a selection thereof) after each round as well as 

statistical summaries, this may be a limiting factor since the volume of material for participants to 

review after each round can quickly become unmanageable. In an experimental Delphi study involving 

yes/no geopolitical forecasting questions, Belton et al. (2019) found some (limited) evidence for a 

reduction in performance of individuals who had to review 18 single-sentence rationales as well as their 

associated forecasts, compared to those reviewing only 6, 9, 12 or 15 rationales. Automated methods 

for filtering or organising rationales such as Dynamic Argumentative Delphi (DAD – Gheorghiu et al., 

2017 – see Step 3, later, for more detail) can help address this issue. Drop-out/attrition rates will be 

linked to panellist task demands, as demonstrated by Franklin and Hart (2007) - we will explore this 

issue in detail under Step 5, later.  

It is generally desirable to use a heterogeneous panel of experts rather than a homogenous panel. One 

of the ‘bestselling’ characteristics of the Delphi method is that because it involves a group of panellists 

interacting and making decisions about particular topics or issues, the potential for bias inherent in a 

single opinion becomes less of a threat (Rowe & Wright, 2001, 2011). In more heterogeneous samples, 

participants will have more varied opinions and experience of the topic or issues in question, and are 

therefore more likely to represent the variety of perspectives that exist on a particular topic and achieve 

more accurate and plausible judgements (Bolger & Wright, 2011; Rowe & Wright, 2001; Spickermann, 

Zimmermann, & von der Gracht, 2014). Further, empirical research suggests that opinion diversity can 

improve the accuracy of the Delphi yield (Belton et al., 2019; Hussler, Muller, & Rondé, 2011). 

Therefore, we would strongly recommend the use of heterogeneous groups during a Delphi. Diversity 

can be encouraged by selecting experts who differ on a set of relevant criteria such as sector (academic, 

industry or government), field of expertise and/or demographics (e.g. Cuhls et al., 2002; Gheorghiu et 

al., 2017).  But, be aware that the use of heterogeneous panel membership (for example, care-home 

managers and, also, care home residents) is, perhaps, likely to result in continuing dissensus over Delphi 

rounds (for example, views on the quality of care-home care). We return to this topic in Step 6, below. 

If the Delphi panel is viewed as too homogeneous then it is possible to induce heterogeneity of 

viewpoints in the initial stages of Delphi using adversarial techniques such as role-playing, devil’s 

advocacy or dialectical enquiry (Bolger & Wright, 2011). 

Practicalities of running a Delphi 

It is important to consider the practicalities of a Delphi before embarking on the process. It is often the 

case that the expert panellists are situated in different locations, and so being able to meet physically to 

discuss the topic of concern can be difficult. One great benefit of a Delphi process is that it can be 

delivered mainly online or involve over-the-internet communication channels, and so participants in 

different locations can easily take part and communicate with each other (Boulkedid et al., 2011).  A 

Delphi can take a substantial amount of time to run (e.g. weeks to months, depending on the scale of 

the survey and the degree of automation in its administration – McMillan et al., 2016; NISTEP, 2009). 

In some cases, the number of iterations or rounds to achieve opinion stability (i.e., consistency of 

responses between successive rounds may be greater than anticipated (Dajani, Sincoff, & Talley, 1979), 
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therefore requiring an unanticipated continuing time commitment from participants, which can increase 

drop-out rates (Hsu & Sandford, 2007). Additionally, using participants over a number of rounds will 

increase the expense of the study relative to ‘one-off’ group decision-making techniques, such as 

Nominal Group Technique (NGT). However, because a Delphi questionnaire can be administered over 

the internet, costs such as participant travel expenses will be zero, therefore making Delphi a more 

financially viable method to employ in comparison to an NGT method for example (Hsu & Sandford, 

2007; McMillan et al., 2016). We discuss the administering of Delphi surveys further under Step 2.  

Another issue to bear in mind is that although the objective of Delphi is to achieve stability of responses 

from a group of experts in a particular field to reach a more accurate judgement, this stability of 

responses may not be in the form of a group consensus; it may alternatively be in the form of a 

continuous dissensus or disagreement (de Loë et al., 2016; Rowe & Wright, 2001). Panellists may 

provide varying but, at the same time, stable responses or opinions to each other during Delphi 

iterations, therefore never resulting in a convergence of opinion (Rowe & Wright, 2001). Alternatively, 

stability itself may not be achievable (Landeta & Barrutia, 2011). The risk of asking participants to 

provide opposing responses on a topic over and over again should be carefully assessed before 

commencing a Delphi study, as this could undermine the process by causing drop-out or attrition 

amongst continually disagreeing respondents. However, the Delphi group leader, or ‘facilitator’, has 

autonomy to choose not to hold another round if disagreements still remain after a few iterations (Rowe 

& Wright, 2001).  Note also that attrition rates may influence the types and consistency of responses 

obtained and agreement produced over subsequent Delphi rounds regardless (Rowe & Wright, 2001; 

Toma and Picioreanu, 2016) – for example, if those panellists with extreme viewpoints decide, after 

round 1 feedback, to drop out of the Delphi process. We discuss how to deal with attrition rates in more 

detail in Step 5 below. 

A research team proposing to run a Delphi exercise needs to be well-organised and efficient and careful 

project planning is required to ensure the smooth running of the process (Hasson et al., 2000). An 

important element of planning for Delphi is determining a realistic time-line for the process. The time-

line should allow for recruiting experts, developing and testing the survey, and distributing, collecting 

and analysing multiple Delphi rounds. Experts must be given a reasonable period to respond to each 

round and the collation of responses between rounds can also be time-consuming, depending on the 

format chosen for responses and level of feedback provided after each round. Keeney et al. (2006) note 

that each round can take up to eight weeks to complete in practice; Gordon (2003) suggests 3 weeks 

between rounds while Eggers and Jones (1998) propose 4 weeks.  

Additionally, researchers must ensure that all data collected as part of a Delphi exercise is handled in 

accordance with relevant data protection legislation. In the EU, the General Data Protection Regulation 

(GDPR) imposes various restrictions regarding where participants’ data can be stored and how it must 

be managed. 

In summary, our recommendations for Step 1 are: 

 Confirm that a Delphi process is definitely the best option given the topic of interest, your research 

goals, your financial and logistical resources, and the time available 

 Consider using an expert nomination system to identify an appropriate group of experts for the 

panel 

 Use at least 5 experts; between 5 and 20 may be sufficient but using more is acceptable if it is 

practicable to do so 
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 Select a heterogeneous group of experts or, if this is not possible, consider inducing heterogeneous 

opinions using adversarial techniques 

 Generate issues for consideration in the Delphi survey using open-ended questioning  

 Use basic language when constructing items in Delphi surveys to help reduce any language barriers 

or lack of understanding 

 Include a clear introduction and ending and restrict the questions to an amount that can reasonably 

be answered in 30 minutes 

 Pilot the survey  

 Make sure you have a clear plan for the whole Delphi exercise, including a time-line; the process 

may take longer than you anticipate 

 

Step 2: Developing question items and response scales 

The language used to formulate the questions to be asked in a Delphi study, and the response options 

available to panellists, are features which must be carefully deliberated, with close reference and 

consideration to the overall aims and hypotheses of the study. 

First, we would recommend that you are clear in the issues or sub-topics of the overarching topic or 

question you wish to explore within your Delphi group; the choice of issues will naturally be influenced 

by the results of the exploration phase – discussed in Step 1 – as well as the researcher resources 

available and the researcher expertise in the topic area considered (Hasson et al., 2000). The type of 

questionnaire and the number of issues that researchers wish to explore in a Delphi study will also 

depend on how extensively the topic or issue has been considered in previous literature or how much it 

has already been the focus of public debate and opinion.  Sometimes, the area of interest will be 

relatively focused and so a limited number of items will be sufficient (e.g. 10-15 – Agell et al., 2015; 

Hallowell & Gambatese, 2010). In other cases, particularly where there has been relatively little 

research in the field or where the survey needs to be exhaustive in scope, many more questions may be 

needed (e.g. 50-85 topics, 7 questions on each topic – NISTEP, 2009). The only real limit is on the time 

and effort that panellists can reasonably be expected to spend completing the survey. If including 

questions on many topics, break them into sub-topics and present them in a clear and logical sequence, 

with questions thought to be easiest to understand and answer placed at the start of the sequence. 

With regard to formulating the specific questions, poorly worded questions can induce bias of various 

kinds (Hallowell & Gambatese, 2010; Loveridge, 2002; Winkler & Moser, 2016). For example, 

consider the positive framing of the following question: “By how much should personal income tax be 

increased to provide community support for the aged to continue living in their own homes?”  Note that 

the option of decreasing income tax is not given as explicitly available. Furthermore, employing surveys 

that are long and intricate can also affect response rates (e.g. Frewer et al., 2011) and may even cause 

false dissensus (Salancik, Wenger, & Helfer, 1971; Scheibe, Skutsch, & Schofer, 1975). Obtaining 

qualitative responses to an initial set of open-ended questions can help researchers to subsequently 

develop suitably structured questions that will elicit well-focussed quantitative and qualitative 

responses from participants in later Delphi rounds (Frewer et al., 2011). Moreover, using basic phrasing 

when constructing questions for Delphi surveys will help to overcome any language barriers when 

working with panellists who have been internationally sourced (Frewer et al., 2011; Rowe & Wright, 

2001, 2011). Alternatively, a multi-language approach can be attempted but this creates other 

difficulties (Frewer et al., 2011). 
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Typically, a Delphi survey will be based around a set of questions that require numerical responses. The 

most commonly used type of response scale in Delphi study surveys is a rank-ordered or Likert-type 

scale (e.g. Aengenheyster et al., 2017; Elwyn et al., 2006; Makkonen, Hujala, & Uusivuori, 2016; 

Ogden, Culp, Villamaria, & Ball, 2016). Depending on the type of questions to be asked and the depth, 

or grain, of responses required, we would recommend employing either an ordinal response scale (i.e., 

a rank-ordered response scale, e.g. not important to most important), a categorical response scale (i.e., 

utilising different categories, e.g., “yes”, “no”, or “don’t know”), or an interval response scale (i.e., a 

numerical scale, e.g., a confidence estimate – 0%, 5-10%, 10-20%, …).  

Once you have selected the most appropriate response scale type, the next step is to decide on the 

number of response options (Toma & Picioreanu, 2016). More response options promote more fine-

grained measurement; too many options risk increasing random error owing to the potential failure of 

respondents to interpret the subtle differences in meaning between options. Most Delphi studies use 

scales with either 5, 7 or 9 response options. Generally, previous research suggests that 7-point scales 

are the most reliable (Cicchetti, Showalter, & Tyrer, 1985; Preston & Colman, 2000; Weng, 2004).  

Many researchers include an even number of response options on agreement scales, so as to provide 

participants with a mid-point reflecting a neutral level of agreement. Although mid-points are 

sometimes the favoured option among those who are not motivated to think carefully about which 

option to choose, they are necessary to accommodate those respondents who have well-considered, 

genuinely neutral opinions. Depriving respondents of an option that accurately indexes their true 

opinion will ultimately reduce the measurement accuracy of the item (Furr, 2011). 

 When constructing scales, researchers should also consider whether to provide verbal labels for all 

response options or only for those at the poles. We recommend providing verbal labels for all options, 

because doing so produces scales of better psychometric quality (Krosnick, Judd, & Wittenbrink, 2005). 

Labelling all response options has been found to reduce mis-responding (Weijters, Cabooter, & 

Schillewaert, 2010), presumably because of the resultant reduction in cognitive load and increased 

clarity regarding the meaning of the response categories (Krosnick, 1991; Swain, Weathers, & Niedrich, 

2008). 

As well as collecting numerical responses, researchers may also choose to allow panellists to provide 

written rationales in support of their responses (discussed further in Step 4) and/or include open 

response fields for additional comments or questions (e.g. APEC Center for Technology Foresight, 

2010; Cuhls et al., 2002; Gheorghiu et al., 2017). If providing rationales, participants must be warned 

not to disclose information that would compromise their anonymity (such as, “As a Professor of 

Epidemiology at the University of London, my view is that…”). 

Overall, this step in the Delphi process is particularly important. The structure and format of 

questionnaires directly influence the nature of the responses obtained from panellists and so should be 

carefully considered when designing a Delphi process and its materials. Survey designers are advised 

to recognise the importance and complexity of designing ad hoc scales, and seek further information 

from specialist resources, such as Furr (2011) and Krosnick and Presser (2010). Our recommendations 

for Step 2 are: 

 Carefully formulate the Delphi questions to be of interest to the focal respondents, using neutral 

language and expression 

 Where possible, and depending on the level of responses required, use Likert-type scales 

 7-point Likert-type scales allow fine-grained measurement without overwhelming respondents with 

too many response options 
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 Consider including a neutral or “I don’t know” option 

 Consider providing verbal labels for all response items 

 

Step 3: Software delivery choice 

Once the Delphi survey has been designed, it is important to consider how to administer the survey (e.g. 

pencil-paper task, email distribution, or via an online tool) and the type of Delphi procedure to use (e.g. 

conventional, modified or real-time – Aengenheyster et al., 2017).  

A conventional Delphi procedure has traditionally been administered in ‘pen-paper’ style (Hasson et 

al., 2000; Toma & Picioreanu, 2016). Until the early 1990’s, Delphi questionnaires were invariably 

delivered by post to panellists’ addresses, which subsequently induced very low response rates and high 

attrition (Mitchell, 1991). The traditional approach was also slow, required participants to have an 

acceptable writing style, and necessitated a substantial quantity of sorting and filing of paperwork for 

the research team (Hasson et al., 2000), especially when collecting large numbers of surveys. Most 

Delphi practitioners now employ the use of electronic methods (e.g. online tools and/or offline 

documents delivered by email) to administer the surveys during a Delphi procedure (de Loë et al., 2016; 

Foth et al., 2016). Online and email-based methods are fast and efficient and can enhance participation 

rates and reduce the workload for facilitators/researchers considerably (Boulkedid et al., 2011; Gnatzy, 

Warth, von der Gracht, & Darkow, 2011; Toma & Picioreanu, 2016). Electronic options include email 

distribution of off-line (e.g. Word) surveys, manually facilitated online surveys using survey software 

such as Qualtrics (www.qualtrics.com) or SurveyMonkey (www.surveymonkey.com), or online tools 

that manage the whole Delphi process. Online tools can be custom-built for a specific project (e.g. 

Gheorghiu et al., 2017). Alternatively, several proprietary tools for online Delphi currently exist, 

including the Delphi Decision Aid (http://armstrong.wharton.upenn.edu/); Surveylet 

(www.calibrum.com); eDelphi (www.edelphi.org/); Mesydel (www.mesydel.com); and the Global 

Futures Intelligence System (www.millennium-project.org/projects/global-futures-intelligence-

system/). (For a recent comparative review of several tools, see Aengenheyster et al., 2017). In general, 

off-the-shelf propriety tools are less customisable than tailor-made, individually developed software, 

although the latter are likely to be more costly and time-consuming. Also, if the focal Delphi survey is 

to be a one-off event, gaining sufficient command of a less-than-intuitive proprietary tool that has a 

relatively small number of users needs to be considered carefully. 

The use of online survey administration also has its challenges, such as needing to have constant access 

to the internet and problems with saving survey progress (Toma & Picioreanu, 2016). In their paper 

regarding methodological considerations of a Delphi and suggestions for an improved approach to the 

procedure overall, Toma and Picioreanu (2016) suggested using an electronic questionnaire, sent by 

email for example, that does not require an internet connection to complete. In addition, online 

approaches may not always be more time- or cost-efficient. Geist (2010) compared ‘pen-paper’ and 

online approaches and found that while the cost of running the online survey was lower, the up-front 

expense of developing the online survey tool made this option more expensive overall (although the 

tool could be re-used in subsequent surveys with little additional expense). When choosing between 

electronic approaches, researchers should take account of the PC/IT skills that may be required for both 

participation in and management of online survey methods (Hasson et al., 2000). A simple online form 

may be more user-friendly – and therefore effective – in some contexts than a more complex, real-time 

tool, for example. In addition, sending emails to participants containing the survey is a much more 

personal and direct approach than instructing them to access a webpage (Boulkedid et al., 2011) and so 

could reduce drop-out rates for some panellists. 

http://armstrong.wharton.upenn.edu/
http://www.calibrum.com/
http://www.edelphi.org/
http://www.mesydel.com/
http://www.millennium-project.org/projects/global-futures-intelligence-system/
http://www.millennium-project.org/projects/global-futures-intelligence-system/
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An important factor which affects how a Delphi questionnaire is administered is the type of Delphi 

procedure used. Traditionally, the Delphi method involves participants responding to a questionnaire 

or survey and subsequently receiving feedback over a series of distinct rounds which takes place over 

a number of weeks (Delbecq et al., 1975). It has been specifically recommended to give participants 

two to eight weeks to respond at each round (Delbecq et al., 1975; Keeney et al., 2006). A ‘real-time’ 

Delphi process (e.g. Gary & von der Gracht, 2015; Gnatzy, Warth, von der Gracht, & Darkow, 2011; 

Gordon & Pease, 2006) is a variation of the technique that involves the whole process taking place 

within a single “round-less” time window, rather than a series of time windows with “sync points” at 

the end of each round. Participants in a real-time Delphi receive feedback of those aggregated results 

that are contemporaneously available, immediately after they have made their own Delphi response 

(Aengenheyster et al., 2017) and can proceed through all Delphi rounds in one session if they wish. The 

benefit of this process is that it allows for more flexible participation, whereby participants do not all 

have to be available to respond within a set time period for each round and they can edit their responses 

numerous times before a given deadline (Aengenheyster et al., 2017).  

Real-time participation has the potential to improve response rates, since participants can take part when 

it suits them during a single time-frame (Gary & von der Gracht, 2015; Gnatzy et al., 2011), rather than 

responding within a series of time windows, and do not have to wait for feedback until all panellists 

have completed a given round. This feature may be useful for people who have conflicting priorities 

such as work or family commitments; however, this procedure can only be conducted via the internet 

(Aengenheyster et al., 2017). In addition, a ‘round-less’ real-time approach means that the whole Delphi 

process can plausibly be completed much more quickly than using a round-based design. However, the 

iterative, round-by-round structure is a key characteristic of Delphi, which was purposely designed to 

minimise group bias (Rowe & Wright, 2001). Another issue for real-time Delphi is that if qualitative 

rationales are provided as well as numerical responses, the qualitative data can quickly become 

unwieldy and cannot easily be tidied by a facilitator without losing the real-time aspect. One proposed 

solution is DAD (Gheorghiu et al., 2017), in which supporting arguments (sampled prior to the main 

survey via a pilot survey) are, in the main survey, dynamically ranked based on the number of votes 

they receive from panellists who have participated up to that point. For a similar aggregation and 

collation approach to organising and summarising arguments within a real-time Delphi, see Airaksinen, 

Halinen, & Linturi, 2016. Early research suggests that using a real-time tool may not reduce the efficacy 

of the Delphi process (Gnatzy et al., 2011) but further empirical work is needed to confirm the 

convergent validity between real-time and traditional round-based Delphi methods.  

Another type of Delphi that can be used is a modified Delphi procedure, which involves a physical 

meeting of panellists between rounds (Boulkedid et al., 2011). Boulkedid et al. (2011) reviewed a large 

number of Delphi studies in order to make concrete recommendations about how to apply this technique 

when selecting healthcare quality indicators. They found that over half of the studies they reviewed 

used a modified Delphi technique in that participants met at least once during the study procedure. They 

argued that although this process negates one of the crucial characteristics of Delphi – namely avoiding 

the presence of dominant voices when making decisions (Rowe & Wright, 2001) – the meeting between 

panel members could have a positive outcome, such as the more personable sharing of information and 

opinions. Boulkedid et al. (2011) therefore suggested that panel members could meet after the last 

Delphi round, if required, to clarify any misunderstandings of option or to explore the different options 

when a consensus has not been achieved, for example.  

Overall, our recommendations for Step 3 are: 

 Use either email and/or an appropriate online tool to administer Delphi surveys for ease of access 

for participants and for ease of editing and collating responses electronically 

 Take care when determining the specifics of the approach to use, for example whether to circulate 

offline documents via email, or use one or other type of online survey tool 
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 Base your choice of procedure (e.g. traditional, modified or real-time) on relevant factors including 

the resources and capabilities of the researchers and the demographics and resources (e.g., quality 

and degree of internet access) of the proposed panellists 

 If time is of the essence, a real-time approach might be appropriate or if the responses provided by 

a traditional Delphi process are insufficiently clear, a modified process involving face-to-face 

contact could prove useful 

 

Step 4: Providing feedback to panellists  

Providing feedback 

The type of feedback given to panellists after the first round is a key design issue (Rowe & Wright, 

2001; Boulkedid et al., 2011), since it has implications for how panellists respond to subsequent rounds 

and for the overall effectiveness of a Delphi in gaining a group consensus response or stability of 

responses. Since Delphi studies, for the sake of brevity and efficiency, often result in a substantial 

amount of response data being omitted from the data summary, feedback must be carefully considered 

and controlled (Hasson et al., 2000). The Delphi administrator must decide the most appropriate 

statistics to summarise and report responses. For numerical measures such as Likert-type scales, the 

reporting of central tendencies at the feedback stages of a Delphi study is beneficial as it allows 

panellists to see how their response compares to the group response as a whole (Hasson et al., 2000). 

Measures of central tendency can efficiently and effectively depict an aggregated response from a 

number of panellists (Hasson et al., 2000; Hsu & Sandford, 2007). The mean and standard deviation of 

panellists’ responses to a particular Likert-style question item are sometimes used for feedback to 

panellists in Delphi  applications but this is generally not considered an appropriate way of summarising 

ordinal data and should be avoided (Jamieson, 2004; Liddell & Kruschke, 2018; Norman, 2010). We 

recommend providing the median and inter-quartile range for responses made to individual ordinally-

measured question items - this is common practice in Delphi studies and is well-supported in the 

academic Delphi literature (e.g. Hsu & Sandford, 2007; Rowe & Wright, 2001).  

Allowing participants to provide explanations or rationales as to why they provided a particular 

response in a Delphi round – in other words obtaining additional qualitative data – can add to the quality 

and relevance of feedback (Bolger, Stranieri, Wright, & Yearwood, 2011; Meijering & Tobi, 2016; 

Rowe & Wright, 2001). Of course, adding qualitative feedback also creates challenges around how to 

aggregate such responses: facilitator aggregation may introduce researcher bias (Franklin & Hart, 

2007), while attempting to maintain the integrity of individual responses can make later Delphi rounds 

unwieldy (Briedenhann & Butts, 2006; Green, Jones, Hughes, & Williams, 1999; see also the DAD 

method (Gheorghiu et al., 2017), discussed earlier in Step 3, for a proposed solution to this issue). 

Although a desirable outcome of Delphi is typically for a group of panellists to reach consensus, the 

presence of a majority opinion or response during a Delphi process can have a less desirable effect on 

subsequent responses since the prevalence of majority opinion can, by itself, cause opinion change 

(Bolger et al., 2011; Rowe & Wright 2011). In their study exploring the effects of majority opinion and 

high levels of confidence on opinion change and response accuracy, Bolger et al. (2011) observed that 

panellists who were less confident in their response during a Delph process, including those who 

provided a minority response, were more prone to altering their responses than panellists who were 

more confident, and who provided a majority response. Therefore, making salient a majority opinion 

mid-Delphi-process can be problematic and should be avoided (Bolger et al., 2011). It is important to 
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remove any indicators of the prevalence of majority opinions and levels of confidence, in order to 

promote opinion change in response to compelling rationales rather than opinion change towards either 

the majority and/or towards highly confident views (Rowe & Wright, 2011). 

The ideal number of rounds to hold during a Delphi procedure is also a topic of debate in the literature 

(Rowe & Wright, 2001). The main function of a Delphi study is to investigate whether panellists can 

reach a level of consensus regarding a particular topic or issue, and the Delphi literature suggests that 

panellists generally move towards a level of agreement, showing less diversity of opinion, over two or 

three rounds of Delphi (Erffmeyer, Erffmeyer, & Lane, 1986; Rowe & Wright, 2001). For example, in 

their systematic review of Delphi studies used to help identify healthcare quality indicators, Boulkedid 

et al. (2011) observed that consensus was typically achieved after two to three iterations. We 

recommend, however, that the appropriate number of rounds should ideally be determined by looking 

for a pattern of stability, i.e. once the panellists show a level of stability in their individual responses 

the Delphi procedure can cease (Rowe & Wright, 2001; von der Gracht, 2012). We deal below with the 

specifics of how to determine when a stable consensus has been reached. In cases where practical 

constraints (e.g. time, cost, expert availability) require a set number of Delphi rounds to be specified up 

front, we propose that three rounds will generally be enough to identify a level of consensus, or level 

of continuing dissensus (Rowe & Wright, 2001; Boulkedid et al., 2011). 

Reaching consensus (where possible) 

Given the importance for most Delphi studies of reaching a group consensus, it is essential for 

researchers to decide how they wish to define and operationalise that consensus. Ironically, although 

the issue has been much debated (e.g. Boulkedid et al., 2011; Hsu & Sandford, 2007; von der Gracht, 

2012), there is no agreed position amongst Delphi researchers (Diamond et al., 2014; Mitchell, 1991). 

It is generally recognised that a panel’s opinions must first be relatively stable before consensus can be 

meaningfully assessed (Dajani et al., 1979; Scheibe et al., 1975; von der Gracht, 2012). In line with von 

der Gracht (2012), we recommend measuring both stability and consensus on a round-by-round basis 

and continuing until acceptable levels of both are achieved (or a stable dissensus).  

Frequently used consensus criteria include the same or similar opinion being reported by a pre-

determined percentage of panellists, e.g. 75% (Keeney, 2000; Hasson, 2000) or 80% (Green et al., 1999; 

Toma & Picioreanu, 2016), particular levels of statistical dispersion as measured by inter-quartile 

ranges (Landeta, 2006; von der Gracht & Darkow, 2010), various inferential statistics (Brender, 

Ammenenwerth, Nykanen, & Talmon, 2006; Schmidt, 1997), or more complex mathematical 

approaches based on fuzzy theory (e.g. Agell et al., 2015; Duru, Bulut, & Yoshida, 2012). For reviews 

of the options available, see von der Gracht (2012) and Kalaian & Kasim (2012). The criteria for 

establishing consensus should ideally be specified a priori although this does not always happen: 

Diamond et al.’s (2014) review of 100 Delphi studies found that only 43 specified a threshold for 

consensus in advance. As regards measuring stability, options include a Chi square test for 

independence of responses (Dajani et al., 1979) or testing for changes in the coefficient of variation 

across rounds (von der Gracht, 2012). 

Delphi researchers should give careful consideration to their choice of consensus criteria: stricter 

criteria will give the results greater validity but will make the measurement of consensus harder, if not 

impossible, to achieve – for example, if 100% agreement between panellists is made a requirement. 

Above all, researchers should ensure that the chosen approach provides a level of confidence in the 

outcome that is suited to the needs of the research topic (Keeney et al., 2006). In some cases, such as 
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where a critical decision must be made, very high levels of consensus may be required, whereas in other 

cases general opinion trends in one direction or another may be more appropriate (Keeney et al., 2006). 

If there is continuing disagreement between panellists after a number of rounds, the group’s facilitator 

should be able to make a judgement call as to whether they feel the panellists have been given a fair 

opportunity to explain the reasons underpinning their continuing dissensus (Rowe & Wright, 2001), 

whilst remaining sensitive to increasing the time commitment of participants and increasing potential 

drop-out rates due to the unresolved conflict of opinions (Rowe & Wright, 2001; e.g. Toma & 

Picioreanu, 2016). In some contexts, consensus may not be the only (or even the main) goal of a Delphi 

survey: it may be more important to understand whether consensus on a given topic is possible or 

appropriate and to stimulate debate. This is particularly the case in so-called “policy Delphis” that aim 

to identify views on policy alternatives (e.g., Cuhls, 2015; de Loë et al., 2016; Franklin & Hart, 2007) 

– for example, panellist viewpoints on alternative airport siting options. 

In conclusion, when giving feedback to panellists in a Delphi procedure between rounds:  

 We recommend providing a statistical summary of the responses received, the median values 

and inter-quartile ranges if possible (depending on the data collected and the measures used), 

whilst also allowing participants to provide qualitative explanations for their quantitative 

responses  

 Choose a consensus criterion that is not too onerous, say 75%, and also test for stability 

 Regarding the optimal number of iterations, we recommend that three rounds should generally 

be sufficient to allow a pattern of stability to emerge from panellists 

 We would advise caution as regards explicitly revealing the prevalence of majority opinions 

during the Delphi process and emphasise the importance of being sensitive to consistent 

dissensus amongst participants, rather than consensus  

 

Step 5: Preventing and dealing with panellist drop-out 

A concern with any empirical study involving direct input from participants is the attrition rate and 

possible lack of participant engagement, particularly in studies requiring numerous stages of participant 

input over a long period of time. This is especially the case in a Delphi process, where participants have 

to provide input over a number of rounds or iterations (Boulkedid et al., 2011; Rowe & Wright, 2011). 

The Delphi administrator must be aware of the issues surrounding attrition and make it their goal to 

prevent participants withdrawing from the study at too early a stage, for example after receiving median 

responses and rationales from round 1. 

The success of a Delphi procedure depends on the participants who agree to take part being able to 

commit enough of their time to the entire procedure (Hasson et al., 2000; Keeney et al., 2001) and to 

respond actively at each round (Goluchowicz & Blind, 2011). A large attrition rate can directly 

influence the level of consensus subsequently obtained within the group and therefore the legitimacy of 

the results, especially as those with dissenting views may be more likely to drop out (Humphrey-Murto 

& de Wit, 2019). We suggest using incentives (e.g. financial, social recognition) to help motivate 

participants to take part initially, and to help secure their involvement throughout the Delphi process. 

Toma and Picioreanu (2016) suggested using a choice of financial rewards (e.g. money/vouchers given 

at either the beginning or the end of the study procedure, participation in a prize lottery, or a donation 

to an organisation/charity of their choice) which participants could select as compensation for their 

participation and continued input. However, there is an ongoing debate regarding the value of financial 
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incentives for research participation (Göritz, 2010). For example, there is evidence that financial 

incentives can increase response rates and reduce drop-out rates (Frick, Bächtiger, & Reips, 2001; 

Göritz, 2008; Pforr et al., 2015) but they may also damage the quality of the responses obtained, for 

example by making participants less conscientious (Barge & Gehlbach, 2012; Heerwegh, 2006) or by 

creating a perception, at the Delphi write-up stage, that panellists’ opinions have been ‘bought’ by the 

survey organisers. 

Another way of potentially reducing the drop-out rate during a Delphi procedure is for the facilitators 

to employ personal communication methods to reach out to participants, maintaining a constant 

connection, and making participants feel involved in the process. As part of their paper addressing 

methodological issues that can occur while designing a Delphi template for studies involving primary 

care workers, Toma and Picioreanu (2016) proposed that Delphi practitioners take a more personal 

approach, contacting all panellists through motivating phone calls and circulating a study newsletter 

every two weeks throughout the study to maintain a high response rate and completion rate. This 

suggestion is supported by McKenna (1994) who discovered that conducting face-to-face interviews at 

round 1 increased the chances of participants returning postal questionnaires in round 2; panel members 

appeared to appreciate the personal touch. Turnbull et al. (2018) found that giving panellists repeated 

reminders by email and text message helped achieve a high response rate (>90%) throughout the Delphi 

process and the majority (96%) of participants did not find the reminders annoying. This direct personal 

communication approach with participants is likely to be more labour-intensive and will take longer 

than simply sending automated surveys to personally unknown volunteers. Overall, the type of 

communication techniques employed can have a profound impact on the results obtained (Hasson et 

al., 2000). In addition, anonymity – allowing a participant to change their opinion without loss of face 

– is an important design principle of Delphi and personal contact with participants can undermine 

anonymity to some degree (depending on how it is done).  

A further issue that can decrease participant input is a lack of understanding of the task in hand or of 

the topic – see Step 3, earlier. In their study examining the degree of consensus about statements relating 

to general interdisciplinary practice using a Delphi procedure, Holey, Feeley, Dixon and Whittaker 

(2007) found that there was a decrease in the number of participants’ comments as each round passed, 

which was attributed partly to the participants not understanding the statements they were given as 

feedback between Delphi rounds. With this in mind it is crucial that a facilitator clarifies with 

participants that they understand the material/topic they are discussing during a Delph procedure and 

that any uncertainties are resolved. Level of participant understanding can potentially be assessed prior 

to a planned Delphi survey, for example using a focussed questionnaire (Sinha et al., 2011). 

Experts are also more likely to participate and continuously respond if they see the purpose and 

relevance of the Delphi exercise, or if the decision to be made as a result of the Delphi has an impact 

on them personally (Hasson et al., 2000 – see also Step 1, earlier). As part the analysis of a series of 

exploratory case studies using Delphi, Goluchowicz and Blind (2011) observed that there were more 

self-rated experts in the topic of interest participating and providing responses in the second rounds of 

the Delphi procedures in comparison to self-rated non-experts. This suggests that participants who 

conceptualise themselves as knowledgeable in a given topic are more likely to respond in subsequent 

Delphi rounds, perhaps because they are more likely to feel the Delphi exercise is relevant to them. 

Overall, based on our experience and the evidence presented in the literature, we would recommend 

that researchers: 
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 Consider using of a financial or social reward (e.g. give social recognition of participation by 

naming the respondent as a representative of a particular community of respondents) to reduce 

possible attrition rates during a Delphi procedure but be aware of the possible downsides of using 

participant payment   

 Adopt a more personal approach when communicating with participants, both during rounds and 

between rounds to maximise continued willingness to participate 

 Be aware of how engaged participants are with the topic of interest, and the extent to which they 

see it (and the ultimate outcome of the Delphi process) as relevant to them, as this will likely have 

an impact on the responses given 

 

Step 6: Analysing and presenting the Delphi data 

The single most important outcome of any study, regardless of the methodology used, is the data 

produced. The literature on Delphi studies demonstrates that there are many ways in which Delphi study 

data can be analysed and reported (Hasson et al., 2000) and that the data presented can be open to 

alternative interpretations (Franklin & Hart, 2007). Data outputs from a Delphi study can be analysed 

in a variety of ways and can incorporate both qualitative and quantitative forms of data analysis (Hsu 

& Sandford, 2007; Hasson et al., 2000). The most commonly used form of descriptive statistical 

analysis in Delphi studies is the measurement of central tendency (i.e., mean, median and mode) and 

level of dispersion (e.g., standard deviation and inter-quartile range) (Hasson et al., 2000). Since Delphi 

studies very often use Likert-type response scales, which generate ordinal data, non-parametric 

summary measures of central tendency (median and inter-quartile range) are appropriate (Jamieson, 

2004; Liddell & Kruschke, 2018; Norman, 2010). Inferential non-parametric statistical analysis may 

also be useful in some situations (e.g. Linebach, Tesch, & Kovacsiss, 2013), where Delphi participants 

have been randomly sampled. We discuss this important issue in detail, later.  

Qualitative data produced by a Delphi, for example arguments for (and against) the consensus opinions 

reached, can be analysed and reported in various ways (de Loë et al., 2016). Qualitative analytical 

methods such as content analysis (e.g. Setty, Padmanabhan, & Natarajan, 1987; von der Gracht & 

Darkow, 2010) and thematic analysis (e.g. Collins et al., 2010; Toma & Picioreanu, 2016) may be 

appropriate here. Content analysis lends itself to graphical presentation of the data – for example, bar 

charts of the percentage of arguments containing particular themes or content – while thematic analysis 

permits richer, more detailed exploration of the issues arising from the data. Software such as NVivo 

can assist in the management, analysis and presentation of qualitative data (see 

www.qsrinternational.com/nvivo/home). 

The results of a Delphi study can also be reported in many different formats (de Loë et al., 2016; Hasson 

et al., 2000). Of the 63 Delphi studies reviewed by de Loë et al. (2016), 12 presented a written narrative 

only, 43 included a table of descriptive statistics such as central tendency values for each item, and 29 

used graphical forms of one kind or another with or without statistics (bar graphs, plot graphs, boxplots, 

dendrograms etc.). Other graphical display options include scatterplots (Gary & von der Gracht, 2015) 

and radar charts (Czaplicka-Kolarz et al., 2009). It can also be helpful to display the sequence and type 

of responses across Delphi rounds, whether in tabular fashion (e.g. Holey et al., 2007; Kim et al., 2014), 

graphically (e.g. Bisson et al., 2010; Ward, Stebbings, Sherman, Cherkin, & Baxter, 2014) or both (e.g. 

Becker & Roberts, 2009). We recommend making use of a graphical data-summary format. It is crucial 

to remember who the audience for the Delphi reporting is and whether they will need to be given explicit 

guidance on how to translate and process the data summary presented to them (Hasson et al., 2000), 
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and how the findings link to the purpose and methodology of the study. For example, the intended 

reader of the report may not understand numerical summary measures such as the inter-quartile range, 

etc. 

In practice, Delphi surveys often form part of a larger process, as can be seen in the national-level 

foresight exercises used for Future-oriented Technology Analysis (e.g. Choi & Choi, 2015; Cuhls et al., 

2002; Georghiou, 1996; Gheorghiu et al., 2017; Li, Chen, & Kou, 2017; NISTEP, 2009). In such cases, 

the results of the Delphi survey must be analysed and presented in a format appropriate for the 

subsequent steps in that process, which may include workshops (Georghiou, 1996), a scenarios exercise 

(Choi & Choi, 2015), roadmapping (Cuhls, de Vries, Li, & Li, 2015) and/or other methods. 

An important issue to bear in mind when analysing and summarising data from a Delphi study is that 

of researcher bias, particularly when there is a large quantity of data produced (Hasson et al., 2000). 

Due to the large amount of processing and interpretation of experts’ responses by researchers, there is 

a risk of the researchers having too much free reign over the response data outcomes generated and 

reported (Franklin & Hart, 2007; Green et al., 1999). Franklin and Hart (2007) used a ‘member check’ 

procedure to avoid researcher bias, whereby the expert panellists read the Delphi-collated individual 

responses and moderated the researchers’ report writing. 

Throughout the design, facilitation and reporting of a Delphi study, it is crucial to consider the reliability 

and validity of the study, in order to maximise research rigour and credibility (Rowe & Wright, 2011). 

Reliability is the extent to which a study procedure delivers similar outcomes (e.g., answers) each time 

it is repeated (e.g., asked) (Hasson et al., 2000). Validity can be defined as the degree to which a test 

measures what it purports to measure (Coulacoglou & Saklofske, 2018). Various sub-categories of 

reliability and validity have been identified in the psychometric literature (e.g. Cronbach & Meehl, 

1955; Coulacoglou & Saklofske, 2018). Lack of space prevents a detailed discussion here but specific 

sub-categories will be defined where discussed in the following paragraphs.  

Some researchers have claimed that Delphi enhances reliability compared to other methods (e.g. 

Clayton, 1997; Gordon, 1992). Others have argued that there is no evidence for the reliability of the 

Delphi method, since there is no way of confirming whether two or more panels who went through the 

same Delphi process would produce the same results (inter-observer reliability – Hasson et al., 2000; 

Keeney et al., 2001; Williams & Webb, 1978). However, Duffield (1993) and Kastein et al. (1993) 

provide some empirical support for inter-observer reliability: the studies each compared two Delphi 

panels with similar characteristics who started with the same information and found that they agreed on 

93% and 88% of items, respectively (see also Quintana et al., 2000). Studies have attempted to assess 

the stability of Delphi results over time (test-retest reliability – e.g. Helmer, 1968; Uhl, 1975) but this 

is arguably inappropriate for Delphi, since participants are supposed to change their opinion during the 

process (Okoli & Pawlowski, 2004). Intra-respondent test-retest reliability can be measured at 

approximately the same point in time if the same Delphi question is asked twice but in different formats 

– perhaps by reversing the wording of a particular question posed to respondents and presenting the 

repeated question at a later point within a long Delphi questionnaire. However, to our knowledge, such 

sophisticated application of psychometric protocols has not been utilised to evaluate reliability within 

Delphi questionnaires. The psychometric literature is concerned with the development of questionnaires 

that will be used in selection decisions, for example intelligence tests, aptitude tests and personality 

tests. Such human resource decision making requires questionnaires that have high reliability and 

validity. Well-conducted Delphi applications should in our view, strive for the same standards. For this 

reason, we recommend – if time permits, see Step 1, above – that important Delphi questions are posed 
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in two forms (perhaps using reversed wording) in each Delphi round and the reliability of intra-

respondent responses are verified. 

The content validity of a Delphi study (the extent to which the study addresses all and only the issues 

relevant to the topic of interest – see Step 1, above) can be enhanced by ensuring that the panel is a 

representative sample of relevant experts who are motivated to participate (Goodman, 1987; Hasson et 

al., 2000) and giving panellists adequate opportunity to comment on the items that are being considered 

for inclusion in the survey (Okoli & Pawlowski, 2004). Conversely, a study will likely have lower 

content validity if response rates over Delphi rounds are low since this could be an indication that the 

questions posed generated a lack interest in the focal respondents (Rowe, Wright & Bolger, 1991).  

Turning to Delphi’s predictive validity (i.e. accuracy),  we note that Delphi applications often involve 

the generation of long-term forecasts (e.g., Rowe and Wright, 2011) with, say, 25-year time horizons – 

which can only be evaluated for validity by comparing the forecasts with subsequent events (e.g. 

Dalkey, 1969; Ono & Wedermeyer, 1994; Parente & Anderson-Parente, 2011). In addition, many 

Delphi applications do not result in forecasts (since they are policy-focussed; Rowe & Wright, 2011) 

and the Delphi process can produce self-fulfilling prophecies, in that policy changes are subsequently 

made in line with the Delphi yield (De Meyrick, 2002). Fortunately, the face validity (or “social 

validity” – Landeta, 2006) of a Delphi study should not be discounted, since it is important that the 

stakeholders in the process are satisfied with the outcome of the study and are prepared to apply its 

findings. One of Delphi’s strengths is that it not only helps experts reach consensus but can also help 

them understand how and why they reached that point. 

The term validity is sometimes used in the Delphi literature in a sense that does not fit neatly into the 

psychometric sub-categories but is best captured by the term “external validity”, used in psychological 

research to mean the extent to which the conclusions of a study can be generalised to the wider 

population (e.g. Davis, 2005). This is a somewhat similar concept to inter-observer reliability. Several 

aspects of Delphi design can improve external validity, such as using as large, representative and 

heterogeneous a sample of experts as possible (Bolger & Wright, 2011; Goodman, 1987) and ensuring 

panellists provide reasoned arguments in support of their judgments - such that a consensus that 

develops over Delphi rounds utilises all the information held by the individual members of the Delphi 

group. 

It is important to note that the analysis of data produced from a Delphi study is influenced substantially 

by the make-up of the samples used in these studies. Delphi respondent samples are often comprised of 

groups of experts who have been chosen on a criterion sampling basis (Hasson et al., 2000), or have 

been chosen because for their expertise knowledge in a particular area or topic (Hsu & Sandford, 2007). 

Leaving this crucial issue of non-random sampling aside, the size and heterogeneity of the group used 

in a particular Delphi study can be used as a proxy to support the generalisability of its results (Hasson 

et al., 2000). In fact, studies have used a range of sizes in attempts to overcome challenges to the 

reliability and rigour of subsequent inferences (Hasson et al., 2000). However, it should be recognised 

that while utilising a larger Delphi group size will, to some extent, defend the later use of a Delphi yield 

for the generalisation of results, the sampling method – when not obtained by random selection – 

remains vulnerable to critiques of generalisability of the Delphi findings. Developing this point, Lincoln 

and Guba (1985) argue that the aim of qualitative research is not generalisability, it is transferability 

(Lincoln & Guba, 1985; see also e.g., Anney, 2014; Kuper, Reeves, & Levinson, 2008). Transferability 

involves asking whether the research describes the phenomenon in sufficient detail to allow readers to 

evaluate the extent to which the conclusions drawn are transferrable to other times, contexts, and people. 

The process can be viewed as a collaborative exercise between researcher and reader (Polit & Beck, 
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2010) and for that reason is sometimes referred to as “reader generalizability” (e.g., Misco, 2007). For 

some Delphi studies, thinking in terms of transferability may offer a more helpful way of evaluating the 

study’s ultimate value. 

Overall, it is important to remember that there is no single, standard form of the Delphi technique 

(Woudenberg, 1991) and so there is little value in debating whether Delphi is a reliable or valid 

technique in general terms. The correct question is whether any given Delphi design can be said to be 

valid and or reliable, and to what extent (Rowe & Wright, 2001). While the language of reliability and 

validity often applied to Delphi has its origins in psychometrics, Delphi is not a psychometric instrument 

but is a practical, practitioner-derived method for gauging group-based, subjective judgment. What is 

needed is much more empirical research to explore the conditions under which a particular Delphi 

process is likely to be more or less effective (Bolger & Wright, 2011; Bolger et al., 2011; Rowe & 

Wright, 1999).  

Our recommendations for analysing and reporting Delphi study data are as follows: 

 Use appropriate descriptive statistics to summarise the central tendency and spread of Delphi yield 

 Complement numerical summaries with visual summaries such as bar charts and boxplots 

 Be aware of potential challenges to your study’s reliability and validity - if you intend to generalise 

the results of your Delphi survey  

Conclusion 

In this paper we have outlined what we believe are the six crucial procedural steps of conducting a 

successful Delphi study. We have proposed a template of the progressive six-step process and have 

provided evidence from the literature to support our evaluation of the design features and procedural 

specifics we think are imperative to Delphi. Based on this evidence we have given specific 

recommendations about specific feature that should be considered when carrying out a Delphi study – 

such as the choice of expert panellists, the type of response scales that should be used, the questions 

that should be asked as part of the Delph survey, how feedback should be provided and how the response 

data from the experts should be analysed and disseminated. We realise that the procedure of a Delphi 

study can be heavily influenced by the topic or area of concern (e.g. healthcare, education, foresight, 

logistic problem-solving), but we recommend that practitioners apply these six steps when conducting 

a Delphi in order to maximise the rigour of the process and the effectiveness and accuracy of the 

judgement data produced. 
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