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Abstract 

The paper presents an overview of the Researching Future methodology, its emergence and development. 

RFm is an approach for technological forecasting capable of satisfying the need of industry and research 

institutions to support the strategic decision-making process. The methodology has been developed since 

2003 within several industrial and academic projects. The RFm is deliberately shaped as a generic ap-

proach, in order to foster its application by the wider audience. Methodology suggests the adoption of sev-

eral quantitative and qualitative techniques and models to support the forecast. Application of RFm in 

fields of energy technologies, mining industry, packaging technologies, white goods manufacturing, and 

supply chain management showing its potential and feasibility in real engineering and decision making 

contexts. 

Keywords: reliable forecasting; socio technical systems; strategic decision making; Researching Future 

methodology 

Аннотация 

Эта статья кратко представляет Researching Future методологию, ее возникновение и развитие. RFm 

является подходом и методом для технологического прогнозирования для удовлетворения потреб-

ностей промышленных компаний и исследовательских институтов при принятии стратегических 

решений. Методологи разрабатывается с 2003 года в рамках практических и академических проек-

тов. RFm целенаправленно формируется как общий подход для его применения более широкой 

аудиторией. Методология предлагает использование нескольких количественных и качественных 

подходов и моделей для осуществления прогнозирования. Применение RFm в областях энергетиче-

ских технологий, горнодобывающей промышленности, упаковочных технологий, производства бы-

товой техники и управления логистикой, демонстрирует его потенциал в реальных условиях проек-

тирования и принятия решений. 

Keywords: достоверное прогнозирование, социо-технические системы; принятие стратегических 

решений; Researching Future методология   

. 

1. Introduction 

If one does not know to which port one is sailing, no wind is favourable.  

Lucius Annaeus Seneca (c. 4 BC – AD 65) 

It sounds familiar: “…The righter we do the wrong thing,  the wronger we become… We fail more 

often because we solve the wrong problem than because we get the wrong solution to the right 

problem.” [1] How can one invest seriously into design a new product/service without knowing 

future needs and limitations on particular market? Is it worth to solve a problem that is not rele-

vant to the future?  

What is the prescient knowledge that provides competitive advantages and how to get/apply them 

in practice? These questions among the others need to be answered in a quantitative and mathe-
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matically computational framework for effective and efficient decision making.  Often, these 

questions are addressed by using forecasting approaches, which attempt to support decision mak-

ers by prescient knowledge about the future [2]. 

The aim in this brief and introduction article in not to give a comprehensive analysis or balance 

overview of decision making and prescient knowledge accusation, but rather to highlight some of 

their specific characteristics.  

2. The scope of forecasting  

Decision makers need forecast when they are uncertain about the future. For operational and tacti-

cal decisions the level of uncertainties is manageable using professional expertise for reducing an 

impact of inappropriate decision. Meanwhile, strategic decisions include the uncertainty issue as 

soon they are taken occasionally, they have a high impact on competitiveness, and they need con-

siderable long-term investments. In this case formal forecasting procedures (aka forecasting) can 

be useful. There are alternatives to forecasting. For instance, to be flexible about decisions. How-

ever, flexibility about strategic decisions can be costly and risky business for modern private and 

public organisations.  

In order to distinguish forecasting from planning we assume that planning concerns what the 

world should like, while forecasting answers the question what it will look like.   

 

Fig. 1. Framework for planning and forecasting, adapted from [2] 

We define forecasting as a process which provides a result - technology forecast. Their features, 

which are quite different, are given and discussed in separate paper [3]. During the past decades, 

despite multiple attempts to structure and normalize the long-term technology forecasting, most of 

the authors agree that they still need to become much more formalized and reproducible. Our re-

search also contributes to these goals.  

The main role of technology forecasting (TF), according to our working definition, is “to lead the 

decision making process towards profitable solutions with minimum uncertainties” [4]. The pro-

posed function of TF is consistent with the purpose of technology road-mapping which consists in 

“providing a consensual vision of the future science and technology landscape to decision mak-

ers” [5].  

Technology forecasting has to bring clear and unambiguous  answers for question What? is ex-

pected to happen in the future, When? it will happen in time and Where? For instance, will sta-
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tionary fuel cells technologies (what) in 12 years (when) take 10% of energy generation market in 

Central European countries (where)?  

2.1. From Invention to Innovation  

Sometimes long-term technological forecasting is perceived as an attempt to predict the techno-

logical future. Yet such an attempt would be condemned to failure. Why? Because technologies 

are embodied in innovations – i.e., products or processes which have successfully passed the bar-

rier of user adoption. Unfortunately for the company putting innovative products onto the market, 

some innovative products and processes do not pass this barrier and hence, never become innova-

tions. It is commonly accepted that the future success of an innovative product is often the out-

come of complex interactions between a set of elements: the product itself, the users (their habits, 

competences, etc.), the economic environment of the product (competitors and complementary 

products) as well as its socio-political environment (laws, social concerns, etc.) [6]. 

In border of our research we differentiate between invention and innovation the following way. 

Invention relates to the transposition of technical and scientific principals into an “artefact” to pro-

vide a “new way” to accomplish a (more or less generic) function. In inventions, the barrier of 

technical feasibility has been passed. Yet uncertainties remain: will the product pass the test of 

standard use? Will it be possible to produce and bring the product to market in a satisfying way? 

Will the potential buyers eventually adopt the product? These issues are related to a series of un-

certainties. 

An innovation is an innovative product or process that has passed the barrier of user adoption: 

“…a technical event is a technological basic innovation when the newly discovered material or 

newly developed technique is being put into regular production for the first time, or when an or-

ganized market for the new product is first created” [7]. Innovative products and processes often 

never become an innovation because they are rejected by the society. In case of market adoption, 

it might take quite a long time until the innovation is qualified: the diffusion curve can be slow. 

The distinction between invention and innovation as well as our working approach are described 

in separate paper [8]. 

3. Brief review of Researching Future methodology (RFm)  

This method combines maps of contradictions [9] with S-curves of logistics functions [10], [11]. 

RFm implement some models from OTSM-TRIZ [12], from System Dynamics [13], and 

knowledge management [14]. It is based on the empirical evidence gained during last 15 years in 

different countries (France, Germany, Mexico, Chile, Italy, Portugal, Latvia, South Korea) within 

several industrial, research, and educational projects.  

Development of RFm was initiated in 2003 in border of research project about future of distribut-

ed energy sources [9]. The Researching Future method connects the models of the following 

methods: 

- the System Operator model from the Theory of Inventive Problem Solving TRIZ [15], 

- the Contradiction model developed within OTSM-TRIZ [16], 

- S-curves [17], 

- technology substitution models [18], [19], 

- interpretation patterns of the knowledge obtained from the DITEK model [14]. 

The whole forecasting process in border of RFm, presented in Figure 2, can be split into five ma-

jor phases that we shall now briefly describe. 
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Identification of needs in technology forecast is the initial phase, when main objectives and ex-

pected outputs of the future study are defined. The expected outputs are supposed to support the 

decision making process. Indeed sometimes it can be shown that the initial problem can be an-

swered without TF. That is the reason why this phase ends with a decision: perform, or not, the 

next step of the technology forecasting process. 

During the 'Prepare project' phase, the main activities of the whole forecasting project should be 

planned and resources should be allocated. The core team, which is brought together during this 

phase, is in charge of defining the relevant references, writing documents, creating the structure of 

the forecast and filling it. 

 

Fig. 2. Flowchart for Researching Future methodology [20] 

Phase 'Define objectives' opens the 'per se' forecasting process. Requirements, questions and needs 

which are identified at previous stages are revisited from particular viewpoints (i.e. optimizing 

R&D, strategic planning for new product development, positioning the right product in the right 

market, etc.) Questions like the following should be answered unambiguously: What kind of ques-

tion should be answered? What would we need a technology forecast for? How would we like to 

use the forecast? Scope and focus of study are defined; appropriate breadth of the forecast and 

depth of analysis are decided.  

Before going to the next phase, the results of phases 1 and 2 are revisited. Phase 3 (Fig. 2) is con-

cluded by a detailed specification of the project, which is validated by the clients, the manage-

ment, the coordinator, the core team and the main partners. 

Perform study and develop forecast phase is the central part of the presented research. Activities 

of this phase are detailed in the second (4.i) and third (4.3.j) lines of Figure 2 fragment of the 

analysis. 

The stage starts with the definition of the boundaries of the socio-technological system to be fore-

casted. This is done using the concepts of system operator and laws of system completeness [21]. 

This analysis selects relevant information to be gathered. Within the framework of this sub-stage 

four major steps can be identified (vertical line (4.1 activities) on the Figure 2): 4.1.1 definition of 

key functions and key features of system; 4.1.2 description of system; 4.1.3 consideration of sys-

tem in different contexts (technological, economic, social, and environmental) in parallel with 

comparison analysis of alternative systems (existing, emerging and possible); 4.1.4 analysis of ma-

jor drivers and barriers for the evolution of the system to be forecast. 
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Completing the definition (4.1) of the boundaries of the system prepares the necessary foundations 

for stages 4.2 developing logistic S-curve models and for 4.3 defining technological barriers in the 

shape of a problem-contradictions and map of contradictions. 

The next step 4.4 analyze limitation of resources applies the results of the contradiction mapping 

in order to summarise the resources which cause the problems on the map. Assessment of research 

and development activities is performed in order to get some raw materials for 'time-to-solve-

problem' evaluation. The estimation of limiting resources in connection with the relevant science 

technology and research-development activities allows for assessing time delays in a reliable way.  

Step 4.5 build the time diagram (roadmap) utilises the results of the problem mapping from step 

4.3.4 and the assessment of limiting resources from step 4.4. Mapped problems are arranged in 

accordance with the estimated time for answering them (solved, tested and implemented).  

The results of phase 5. Validate results depend significantly on the satisfaction of the client with 

the results of forecasting. There are several approaches to validate the developed forecasts. Some 

research focuses on the validation of the forecasting process [2]. Other research follows the tradi-

tional method for evaluating the results. In order to facilitate the validation stage in any case, the 

typical solution of peer review with external experts and partners can be applied during and in be-

tween working sessions. For consistent validation of TF the major clients and partners should 

agree on the key functions of the analyzed system, key enabling technologies and major trends in 

the evolution of the surrounding super-systems. 

4. Application of RFm 

The methodology has been developed since 2003 within several industrial and academic projects. 

The suggested approach has been applied in several large forecasting projects (France, Germany, 

Chile) and within numerous express-forecasts (France, Italy). Some elements of RFm has been 

taught at training courses and seminars in Italy, Turkey, and France since 2008. In context of a 

Marie-Curie EU funded project of the 7th Framework Programme - IAPP PEOPLE the FORMAT 

Methodology has been conceived adopting the RF methodology [22]. 

The 64 hours course Technology Forecasting and Researching Future is conducted every year 

starting from 2014 for students of Master's Degree in Mechanical Engineering at School of Indus-

trial and Information Engineering of Politecnico di Milano (www.polimi.it). Only in 2018 eleven 

projects were elaborated by students of this course. 

A students’ case study is presented below in order to provide a simple example for practical appli-

cation of Perform study and develop forecast phase (see Fig.2) within 64 hours course of RFm. 

The students’ project begins with presentation of subject using infographics form.  

 

Fig. 3. A fragment of infographics to present the subject [23] 

http://www.polimi.it/
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The Fig3 presents a partial output of the phase 3. Define objectives of forecast (see. Fig.2) 

At the next stage the forecasting question has to be formulated following suggested procedure. In 

the presented case study it was stated the following way: What will be like the urban public trans-

portation (P.T.) in Italy for the next 20 years? That question has to be answered in order to learn 

about following sub-questions: (1) Which technological systems of transport will dominate the 

Italian market of tomorrow? (2) What will be the future of the top 3 urban P.T. systems (bus, train, 

metro) in Italy? (1.1.) How Italians will commute in 2025? Which will be the leading solution for 

different Italian urban systems? 

Formulation of forecasting question is a part of the phase 3. Define objectives of forecast (see. 

Fig.2). 

 

Fig. 4. Definition of system to forecast through social, economics, technological and environmental con-

texts (step 4.1.2.) [23].  

 

Fig. 5. Study of drivers and barriers using result of system’s definition (steps 4.1.3 and 4.1.4) [23].  
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Fig. 6. A fragment of 22 formulated problem situations (input for step 4.3.1) [23] 

 

Fig. 7. Three out of 22 formulated contradictions (step 4.3.1) [23] 
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Fig. 8. A fragment of the developed map of contradictions (step 4.3.4) [23] 

  

public transportation usage in 2035

 

To sum up 2035 technologies

 

Fig. 9. Presented answers for forecasting questions [23] 
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3. Preliminary assessments and conclusions 

The ultimate test of the forecaster is an accurate and reliable forecast  

not the elegant or easily applied method.  

Theodor Modis 

The Researching Future methodology was introduced in order to satisfy an emerging need for 

companies and institutions for reliable prescient knowledge to support the process of effective 

strategic decision making.  

From a decision making viewpoint, the tested approach showed a better comprehension of stakes 

and links between technological advances and the market. A description of the limitations in the 

form of a timed map of contradictions brings a clear depiction of challenges and time required. 

Resulting maps for various emerging technologies are comparable and synthesize necessary 

knowledge in a bias-free way. 

Map of contradictions can be applied for monitoring the evolution and rhythm of development of 

the targeted technology in the future. Development of the forecast, in close cooperation with fore-

casting specialists, researchers about emerging technologies and the customers of the forecast, 

provides credible results and supports development of customized methods. 

The following observations were collected during the performed studies.  

- Application of RFm requires a high level of expertise and extends to the boundaries of 

available knowledge. 

- The proposed forecasting process takes a considerable amount of time and human re-

sources to be performed appropriately.  

- Contradiction analysis is difficult to perform due to the specificity of contradiction models 

applied in OTSM-TRIZ. Practice in problem solving through contradiction analysis before 

beginning the forecasting is desirable. 

- Application of quantitative study using S-curves and technology substitution models rein-

force reproducibility and reliability of socio-technological forecast. 

- The kind of problems-contradictions (technical, social, economic, environmental) present-

ed on the final roadmaps depends significantly on the expertise and consistency of the 

working team. 

- Definition of the objectives of the technology forecast and the scope of study before start-

ing the study is really vital for successful project. 

It became evident that by using just a technological context it is impossible to provide a reliable 

technology forecast. It is meaningless and impossible to forecast reliably the technical systems 

evolution without a bold forecast about evolution of social systems from micro-, meso-, and mac-

ro- levels. It is necessary to find a way of integrating knowledge and different models from eco-

nomic, social, technological and environmental contexts. This issue becomes especially critical 

when forecasting new-to-the-world technologies in the framework of long-term forecasts. 

The RFm is currently under further research, development, application and validation both with 

industrial partners and research institutions beyond technological domain. The prospects of RFm 

for decision making are integration with system dynamics, cognitive mapping and modern ap-

proaches for modelling complex adaptive systems. 
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