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- Good Morning, my name is Jairo; I am a Designer and PhD candidate at TU Delft.
- Today, I am here to present my doctoral research.
- This research aims to help designers to solve complex problems in low-income countries, respecting the principle of sustainable development.



SUSTAINABLE DEVELOPMENT

“ Sustainable Development is a development
that meets the needs of the present without

compromising the ability of future generations
to meet their own needs.”

- For the ones not familiar with the concept of sustainable development.
- Sustainable development is a development that meets the needs of the present without compromising the ability of future generations to meet their own needs.
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ENERGY OPPORTUNITIES
IN LOW-INCOME MARKETS

Improve living conditions
Achieve socioeconomic goals
Achieve sustainable development goals
Mitigate social and economic issues
Alleviate poverty

- Low-income countries strive to increase their living conditions and develop socioeconomically.
- Better living conditions can be meet by consuming products and services.
- Energy plays an important role in socioeconomic development and environmental challenges.



ENERGY CHALLENGES
IN LOW-INCOME MARKETS

Access to affordable and clean energy
Increase in energy efficiency
Foster renewable energy use
Overcome poor infrastructure

- Low-income countries face several energy challenges.
- They lack access to affordable, reliable, clean and modern sources of energy.
- So, how can we help low-income countries to handle their energy challenges in a sustainable way?



Learn the
THEORIES

Observe existing
PRACTICES

Apply in
EDUCATION

- Systems thinking
- Systems methodologies
- Design for Sustainability
- Complex Societal Problems

- Energy-related products and
services in low-income contexts
- Low-income energy-e�ciency
programmes

- Federal University of Parana (Brazil)
- Delft University of Technology (The Netherlands)
- Makerere University (Uganda)

Research
Strategy

RESEARCH STRATEGY

- Learn emerging theories: Systems thinking; Design for Sustainability; Complex Societal Problems.
- Observe existing practices: Low-income energy PSS worldwide; Low-income energy  programmes in Brazil.
- Apply lessons learned in education: TU Delft; Federal University of Paraná; Makerere University.
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DESIGNERS ARE
PROBLEM SOLVERS

- Designers are educated to create innovative solutions to solve society’s problems;
- The problems of society are becoming more complex (environmental, social and economic issues).
- We are tasked to solve complex problems that require enormous change, and therefore, challenge our knowledge and skills.



PR           BLEM

TYPES OF PROBLEMS

Simple
Complicated
Complex

- There are three types of problems: Simple; Complicated; and Complex.
- This classification refers to the number, type and interaction of parts, and characteristics of the problem.
- Also, how difficult is to described, structured and understand the problem. 
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SIMPLE PROBLEMS

Simple
- Easy to describe;
- Few parts;
- Predictable behaviour;
- Few stakeholders;

- A simple problem is easy to describe, have few parts and predictable behaviour.
- Here, I provide an example of solution that address a simple problem.
- A desk lamp solve a simple problem of illumination at the work environment.
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COMPLICATED PROBLEMS

Complicated
- More difficult to describe;
- More interconnected parts;
- Unpredictable behaviour;
- Multiples stakeholders;

- A complicated problem can be difficult to describe, have many parts and unpredictable behaviour.
- Here, I provide an example of a solution that addresses a complicated problem (in comparison with the previous example);
- A solar home system addresses a complicate problem of energy efficiency at the household level.
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COMPLEX PROBLEMS

Complex
- Very difficult to describe;
- Many interconnected parts;
- Unpredictable behaviour;
- Multiples stakeholders;

- A complex problem is difficult to describe, have multiple parts and unpredictable behaviour.
- Here, I provide an example of a solution that addresses a complex problem (in comparison with the previous example).
- A sustainable energy system addresses the complex problem of sustainable energy generation, distribution, and consumption.



HOW DESIGNERS SOLVE PROBLEMS

Step 1: define a problem;
Step 2: reduce the problem into sub-problems;
Step 3: find solutions for each sub-problem (sub-solutions);
Step 4: aggregate all sub-solutions in an overall solution that addresses the 
problem;

- Traditional problem-solving process.
- This method works well to solve problems of technical nature.
- But, what kind of complex problems are experienced in low-income contexts?



COMPLEX SOCIETAL PROBLEMS

Characteristics:
- Difficult to describe, structure and understand;
- Technical and social parts are entangled;
- Challenging stakeholders relationship;
- Conflict in values, beliefs, interest and power;

- Problems experienced in low-income comprise technical and social parts.
- Relations between technology, humans and organizations are central for the solution.
- Also, low-income contexts face several constraints, such as resource and economic limitations.
- Problem solvers need methods, tools and skills capable of addressing the complex societal problems.



SYSTEMS DESIGN APPROACH

“ A systems design approach integrates systems theory 
(systems thinking) into design.” 

It proposes to adopt four principles:
- Holism (look at the whole);
- Pluralism (consider multiple points-of-view);
- Multilevel perspective (consider scale);
- Complexity-handling capacity;

- To address complex societal problems, I propose a systems design approach.
- Learn emerging theories: Conceptual Framework. 
- Observe existing practices: Conceptual Model.
- Apply in education: Capacity Building Framework.



SYSTEMS SCIENCE

SYSTEMS APPROACHES

SYSTEMS DESIGN APPROACHES

Design’s core competences

Systems Methodology Set

Systems Knowledge Set

Systems Skill Set

Systems Tool Set

Systems Mindset

CONCEPTUAL FRAMEWORK

- Conceptual Framework for a Systems Design Approach.
- It helps designers to make distinctions and organize ideas about how to use systems thinking to solve complex societal problems.
- It considers the necessary mindset, methodologies, knowledge, skills and tools.
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SYSTEMS MULTILEVEL MODEL

- Systems Multilevel Model.
- It helps designers to represent a system so that it is possible to visualize, understand and simulate the impacts of solutions in terms of its complexity, scales and integration.
- It considers three levels: Micro, Meso and Macro.



Design’s core competences

CAPACITY BUILDING
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SYSTEMS DESIGN APPROACHES TO COMPLEX SOCIETAL PROBLEMS

CAPACITY BUILDING FRAMEWORK

- Capacity Building Framework for a Systems Design Approach.
- It helps design students develop, strength and polish their mindset, skills, instincts, abilities, processes and resources that they need to solve the complex societal problems.



FINAL REMARKS

Sustainable energy systems in low-income countries cannot be achieved by 
technological improvement alone.

This research aims to help accelerating the transition from Traditional to a 
Systems Design Approach to help designers to gain a better understand of 
the complex societal problems faced in low-income contexts.

THANKS!


