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Overview

GLOBAL INEQUALITIES 

How do we measure global inequalities in terms of the economy and access to basic services? Who is 
responsible for these inequalities and how do they impact the environment?

HISTORICAL AND SYSTEMATIC ISSUES

How have colonialism, imperialism, and neo-colonialism impacted low-income countries’ and  communities’ ability 
to develop basic services?

THE ROLE OF ENGINEERS

How, as engineers, do we take these factors into account to design for a more just and equitable world? What are 
some examples of this?
DECOUPLING GLOBAL DEVELOPMENT FROM NEO-COLONIAL LEGACIES 

How can we integrate what we know about historical injustices into our future engineering practices and 
education?



How we solve problems as engineers 
As engineers, we take the boundary conditions, initial conditions and input them into our solution to achieve a desired output

Problem

Initial 
Condition

Boundary 
Condition

Solution Outcome



How Global Engineers historically work
Historically, most development engineering projects have followed this equation. Overall, has this led to a decrease in poverty,

Globally? What inputs are missing from this equation?

Problem

Initial 
Condition

Boundary 
Condition

Solution Outcome

Initial quantity 
and quality of 
basic services

Real and/or 
perceived lack of 

resources, systems, 
and capacity to 
sustain basic 

services 

Poverty and  
lack of access 
basic services

Foreign funded aid, 
charity, philanthropy to 
implement solutions by 

development 
practitioners or 

bilateral/multilateral 
organizations

Decrease in 
poverty, increase 

in basic 
services?

Capacity 
building 

Source: JasonHickel.org



The missing initial and boundary conditions are critical 
Without considering the historical, political, and economic inputs, solutions will simply exist as band-aids that perpetuate the

current global systematic injustices. These factors start at the root of the problem, at how we measure these inequalities globally.

Problem

Initial 
Condition

Boundary 
Condition

Solution Outcome

Initial quantity 
and quality of 
basic services

Real and/or 
perceived lack of 

resources, systems, 
and capacity to 
sustain basic 

services 

Poverty and 
lack of basic 

services

Technical and monetary 
support in the form of 
anti-imperialist, anti-

colonialist solidarity with 
historically oppressed 

and exploited  
communities.  

Decrease in 
poverty, increase 
in basic services

Colonialism
Imperialism

Climate 
Change

Political factors 
(foreign and 

national)/ Neo-
colonialism

Genuine and 
equitable 

collaborations 

Development/Aid 
practices which 

reinforce colonialist and 
white-supremacist 

ideologies and systems

Reformed 
Aid/Philanthropy



Measuring Global Inequalities 



Measuring Global Inequalities – Economic 
Gross Domestic Product (GDP) has been used for decades to compare one country’s ”development” to another’s. Around 1990 

development economists began to realize that GDP does not adequately account for social or human dimensions of development.

Source: Our World in Data



Measuring Global Inequalities – Combing Economic and Human 
Livelihood  
The Human Development Index (HDI), was created to shift the focus of development economics from national income accounting 

to people-centered policies with a measure that could be used to assess countries’ progress not only in terms of economic 

expansion, but also in terms of key social outcomes. HDI is still missing any indicator of a country’s ecological sustainability.

Source: Our World in Data



Measuring Global Inequalities – Combining Economic, Human 
Livelihood, and Ecological Efficiency 
The Sustainable Development Index (SDI) measures the ecological efficiency of human development, recognizing that development

must be achieved within planetary boundaries. It was created to update the Human Development Index (HDI) for the ecological 

realities of the Anthropocene. 
Source: SustainableDevelopmentIndex.org



Measuring Global Inequalities – The Sustainable Development Goals 
(SDGs)

In 2015, 193 countries adopted agenda 2030 and its SDGs as part of a global effort to measure and track poverty, inequalities, and 

climate change. 17 goals, 169 targets. 



Measuring Global Inequalities – Basic services: Water and Sanitation

SDG6:

• By 2030, achieve universal and equitable access to safe and affordable drinking water for all”
• By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end open defecation, paying special 

attention to the needs of women and girls and those in vulnerable situations



Measuring Global Inequalities – The Sustainable Development Goals 
(SDGs)

SDG7:   Affordable, reliable, sustainable and modern energy for all 



Measuring Global Inequalities – Basic Water and Energy 
Services

Lack access to safe 

drinking water and clean 

energy services.

1 in 3
PEOPLE

5.1
MILLION DEATHS

1.5%
PRODUCTIVITY LOSS

0.58% 
GDP LOSS

99% of these deaths occur 

in low- and middle-income 

countries.

In low income countries, 

productivity loss due to 

pollution related diseases.

Due to household air 

pollution alone

Other consequences include deforestation, child labor, enhanced gender disparities, environmental pollution, and chronic 

illnesses among other.    



Historical and Systematic Issues



Historical and Systematic Issues – Colonialism and Resource 
Extraction
Countries which are now low-income faced massive exploitation and seizure of resources by what are now considered high-income 

countries throughout the 1900’s

Image: National Geographic Society, https://www.nationalgeographic.org/photo/colonial-trade/



Source: Global Financial Integrity, 2016= $18 of debt repayment, profit repatriation, illicit financial flows

= $1 of Aid



The Role of Engineers



Role of Engineers – Learning

Case study: Drinking water interventions 
failures, Sub-Saharan Africa  
Experimentations and mis-understanding of local economic, 
social-cultural and historical barriers to development contribute to 
failure of well-intentioned interventions.

• Community managed water supply

o Service delivery

o Sustainability

• Over 700,000 water handpumps 

• 1 in 4 are non-functional 

• Safety issues: 

o Arsenic poisoning in India 



Role of Engineers - Designing for environmental justice 
and resilience

• Studying who is exposed to harmful environmental factors, who isn’t and why?

o Disproportionately impacted communities

o Distributive justice

o Data access 

• What are ways we can take these historical and political factors into account in our engineering practices?

o Decoupling practices from the neo-colonial legacy

o Human Centered Design

o Localization 

o Strengthening feedback mechanisms

o Working in solidarity with exploited and oppressed communities – none of us are free until all of us are free



Case study #1  
The design and deployment of an interactive air quality system to 
improve adoption of clean cooking 

● Methods 
○ Human-Centered Design
○ Fusion 360

● Insights  
○ Protecting children’s health 
○ Offsetting impacts of deforestation on agricultural activities 

● Result
○ Real-time display of air quality data in the household 
○ Audio alarm response to sudden spikes in air pollution

Role of Engineers – Designing for environmental justice and 
resilience  

Iribagiza, C., Sharpe, T., Wilson, D. et al. User-centered design of an air quality feedback 
technology to promote adoption of clean cookstoves. J Expo Sci Environ Epidemiol (2020).



Case study #2 
Using Feedback to Improve Global Environmental Health

● Methods 
○ Designing sensors for timely feedback to enable an environment where financial 

incentives are aligned with accountable and responsive services

○ Fusion 360
● Insights  

○ Power and decision making in the hands of service providers

○ Aligning financial incentives
● Result

○ Real-time display of pump functionality and/or water quality
○ Environmental health improvements

○ Increased accountability

Role of Engineers – Designing for environmental justice and 
resilience  



Decoupling Global Development 
from Neo-colonial Legacies 



Decolonizing Global Development

• Perceived engineering and technical superiority of the Global North

o Implementation of a decolonized engineering curriculum that takes account of the true picture of the development of 
countries in the Global North, and acknowledges the real contribution of the Global South on progress in the 
discipline

o Wider discourse and a global conversation on what decolonization in engineering means;

o Use of historical perspectives within the engineering curriculum;

o Inclusion of a wider set of engineers from different countries in western curricula;

o Repositioning of western engineering in terms of its dominance on the world stage;

o Less reliance on colonial positioning of the past, influencing future decision making on engineering projects

o Decommission top-down hiring practices (nepotism) that reinforce perceived superiority of Global North Engineers

Source: Eichhorn, S.J. How the West was Won: A Deconstruction of Politicised Colonial Engineering. Polit. Q. 2020, 91, 204–209.



How we design for Resilient 
Communities with Autodesk

-Mortenson Center in Global 
Engineering



•Drought Resilience and Impact 
Platform (DRIP) partnership

• Millennium water Alliance 

• Kenya, Somalia and Ethiopia 

• California 

• Monitoring, forecasting and data-driven resources 
allocation.

Improved water service delivery 

• Operations and Maintenance (O&M) Optimization
• Data-driven decision-making 
• Improved infrastructure functionality rate: 57% to 91% 
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