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Part 1: Popper’s knowledge creation
Part 2: Responsible futures practice 



Sir Karl Popper



How is knowledge created?

• Starts with a problem

• Trial and error epistemology

•Conjecture and refutation

• Falsification

• Fallibilism (not a positivist)

•Critical rationalism

•Policy experimentation



Guldlyn
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1a. There is an a priori & fallible stock of (tentative) ideas, 
conjectures, pre-formed anticipations, proto-hypotheses, 
and explanations that we live out. 1b. We can recognize 
patterns; 1c. We have reference experiences & cases.

2. We encounter a problem 
(often revealed by new 
information or conflict of 
ideas); problems are 
individual

3. We want to 
explain it. 

4. (Depending on the problem) we are curious, 
motivated, optimistic, opportunity seeking, 
prepared.  

5. We are (mostly) free to pursue 
knowledge creation

6. Some problems/ideas we do not subject to criticism 
(i.e. dogma, ideologies, taboo, prejudices…) 

8. We criticize  & reject bad 
explanations quickly (based on 
past experiences & knowledge) 

7. We guess about 
the possible 
explanations 
(invent conjecture)

9. We search for 
information that can help 
assess or refute 
explanations

Karl Popper’s Theory of 
Knowledge Creation

10. (Sometimes we try to 
confirm explanations)



Building conjectures

3. We want to explain 
it (a problem)

7. We guess about 
possible explanations 
(we invent conjecture)

12. Thought experiments structure 
and help us produce futures

13. Foresight tools afford 
acceleration, modification, 

specification, alteration, 
rearrangement 



applied foresight toolbox

Systems analysis

SERVICE SPECTRUM STRATEGIC PRIORITY OFFERING TYPE TARGET SEGMENTS OPERATING MODEL CUSTOMERFACING 

ML, AI + MORE TECH.

SECURITY

Services offered by telco ranging 
from complete set of banking 

services to focused offerings

Primary differentiating capability 
that guide overarching strategic 

objectives

Type of offering ranging from 
solutions to enabling services or 

a platform

Key clients and industries of 
strategic importance

Model for developing new 
offerings, in whatever layer, and 

bringing them to market.

Use and reliance on machine 
learning and artificial intelligence 

in customer facing services

Measures to ensure security of 
services including use of 

Distributed Ledger (Blockchain), 
ML, AI, and other technologies

FULL SPECTRUM

Develop full spectrum of 

banking services

CUSTOMER INTIMACY

Aim to build long- term 

client relationships by 

prioritizing customer’s 

requirements and delivering 
bespoke solutions.

SOLUTION

Develop integrated solution

that can be offered under 

own brand or as white 

labeled services

B2B

Focus on B2B customers

only: efficiency, speed and 

robustness are key

PARTNERSHIP /  

COLLABORATION

Partner with the best 

providers of components 

and platforms for whatever 
service.

HUMAN INTERACTION

Key differentiator is 

engaged and personalized 

human customer service. 

Digitisation and automation 
enable customer agents to 

deliver efficient service.

FULLSTACK SECURITY

Blockchain, AI, ML, and 

other technologies evolve 

to provide connectivity 

solutions that are highly 
secure and able to both 

predict and prevent 

attacks.

PAYMENTS /  

TRANSACTIONS

Focus on highly 

competitive payment and 

transaction services

COST LEADERSHIP

Aim to provide products at 

competitive prices. 

Streamlining processes and 

product offerings to lift 
economies of scale.

COMPONENT

Focus on providing new and 

optimized technologies, 

solution elements

GENERATION X AND 

EARLIER

Focus on customers that 

are used to human 

interaction and often wary 
towards fully digitized 

services

ACQUISITION

Acquire relevant service 

providers to bring 

competencies in-house.

MIX

A mix of digital services and 

human interaction 

supported by intelligence 

services is used to deliver 
personalized solutions

STATUS QUO

Vulnerability is kept on 

todays level. DDoS attacks, 

malware, fraud, and data 

breaches continue to occur. 

SAVINGS & LOANS 

Focus on slower moving 

savings and loan services

PRODUCT EXCELLENCE

Aim to be at the forefront 

of technological 

development through 

continuous innovation and 
R&D. 

PLATFORM

Offer the technological 

infrastructure, develop 

standards, operating 

system, etc.

GENERATIONS Y, Z, +

Focus on customers that 

feel comfortable in a fully 

digitized world.

IN-HOUSE DEVELOPMENT

Invest in developing or 

acquiring the necessary 

competencies internally

SELF-SERVICE

ML, AI, process automation 

and digitization are used to 

develop best- in-class self-

service based customer 
journey.

FOCUS ON RESILIENCE

Build up OF resilience 

capabilities (damage 

control) rather than 

prevention.

Strategy playboxesScenario matrix

Market 
Ready

A
re

a 
1

Area 4

Foresight radars

Technology roadmappingTrend auditing Delphi

Backcasting

Business wargamingTechnology forecasting

Stochastic modelling

Pre-mortem

Science fiction-ing

Real options analysis

3 horizons

Futures wheel Innovation forecastingFutures cone



Building conjectures

3. We want to explain 
it (a problem)

7. What guess about 
possible explanations 
(we invent conjecture)

12. Thought experiments structure 
and help us produce futures

13. Foresight tools afford 
acceleration, modification, 

specification, alteration, 
rearrangement 

13. Draw implications: 
How might it impact us?

14. Develop options: 
what can we do?

15. Simulate: How 
might options perform 
under different 
conditions?

11. Some explanations 
become “wishful thinking”



Strategic foresight

+ =
Distributed & personal 

Knowledge

Collective

Conjecture generation, 

assessment & refutation

Tools for

Constructing future(s)



Scenarios

Backcasting

SERVICE SPECTRUM STRATEGIC PRIORITY OFFERING TYPE TARGET SEGMENTS OPERATING MODEL CUSTOMERFACING 

ML, AI + MORE TECH.

SECURITY

Services offered by telco ranging 
from complete set of banking 

services to focused offerings

Primary differentiating capability 
that guide overarching strategic 

objectives

Type of offering ranging from 
solutions to enabling services or 

a platform

Key clients and industries of 
strategic importance

Model for developing new 
offerings, in whatever layer, and 

bringing them to market.

Use and reliance on machine 
learning and artificial intelligence 

in customer facing services

Measures to ensure security of 
services including use of 

Distributed Ledger (Blockchain), 
ML, AI, and other technologies

FULL SPECTRUM

Develop full spectrum of 

banking services

CUSTOMER INTIMACY

Aim to build long- term 

client relationships by 

prioritizing customer’s 

requirements and delivering 
bespoke solutions.

SOLUTION

Develop integrated solution

that can be offered under 

own brand or as white 

labeled services

B2B

Focus on B2B customers

only: efficiency, speed and 

robustness are key

PARTNERSHIP /  

COLLABORATION

Partner with the best 

providers of components 

and platforms for whatever 
service.

HUMAN INTERACTION

Key differentiator is 

engaged and personalized 

human customer service. 

Digitisation and automation 
enable customer agents to 

deliver efficient service.

FULLSTACK SECURITY

Blockchain, AI, ML, and 

other technologies evolve 

to provide connectivity 

solutions that are highly 
secure and able to both 

predict and prevent 

attacks.

PAYMENTS /  

TRANSACTIONS

Focus on highly 

competitive payment and 

transaction services

COST LEADERSHIP

Aim to provide products at 

competitive prices. 

Streamlining processes and 

product offerings to lift 
economies of scale.

COMPONENT

Focus on providing new and 

optimized technologies, 

solution elements

GENERATION X AND 

EARLIER

Focus on customers that 

are used to human 

interaction and often wary 
towards fully digitized 

services

ACQUISITION

Acquire relevant service 

providers to bring 

competencies in-house.

MIX

A mix of digital services and 

human interaction 

supported by intelligence 

services is used to deliver 
personalized solutions

STATUS QUO

Vulnerability is kept on 

todays level. DDoS attacks, 

malware, fraud, and data 

breaches continue to occur. 

SAVINGS & LOANS 

Focus on slower moving 

savings and loan services

PRODUCT EXCELLENCE

Aim to be at the forefront 

of technological 

development through 

continuous innovation and 
R&D. 

PLATFORM

Offer the technological 

infrastructure, develop 

standards, operating 

system, etc.

GENERATIONS Y, Z, +

Focus on customers that 

feel comfortable in a fully 

digitized world.

IN-HOUSE DEVELOPMENT

Invest in developing or 

acquiring the necessary 

competencies internally

SELF-SERVICE

ML, AI, process automation 

and digitization are used to 

develop best- in-class self-

service based customer 
journey.

FOCUS ON RESILIENCE

Build up OF resilience 

capabilities (damage 

control) rather than 

prevention.

Strategy playboxes

Systems modelling

Wargaming

Delphi Foresight radars

Technology roadmapping

A clear enough future A few identifiable 
outcomes (with 

probabilities)

A limited, bounded set 
of plausible futures

An unlimited, 
unbounded set of 
possible futures

TRANSACTIONAL
ENVIRONMENT

CONTEXTUAL
ENVIRONMENT

Technology forecasting

Trend audit
Stochastic modelling

Pre-mortem

Science fiction-ing

Increase requisite variety and options Reframe & Reduce cognitive complexity

Real options analysis

3 horizons
Futures wheel

LE
V

EL
S

LOCUS

Premortem

Spaniol, M.J. (forthcoming) Organizing 
foresight tools. World Futures Review.

Problem- uncertainty landscape



“The growth of 
knowledge 
depends 
entirely upon 
disagreement”
-K. R. Popper, 
the myth of the 
framework



Matthew J. Spaniol, Roskilde University, Denmark

Nicholas J. Rowland, Penn State University, USA

Matt@ruc.dk

Njr12@psu.edu

Thank you☺
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