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Innovative Doctoral Courses for Sustainability (IDOCOS)



Assignment 1: Digital transformation and sustainable development

a) Select a theme of relevance for the SDGs, e.g., education, energy, health, etc. Some of these are 
included in the literature for the course.

b) Write a report discussing the theme and a specific problem based on the course material and any 
other sources you find relevant. 
You can discuss the theme and problem from a global perspective or a regional or local perspective.
Be critical and reflect on how did we get there?
What are the causes (always more than one)? 
What are the options/scenarios/alternatives for the future? 
What needs to be done? 
Who are the stakeholders? 
What are the risks and opportunities? 
Maybe a SWOT table could be a way to end your report with a summary and concluding remarks.
The report should be maximum 3 000 words (500 words/page single-spaced = 6 pages), excluding 
references. 

The problem

Henrik Hansson, IDOCOS (2023-02-22).



“First and foremost, it must be clear to us where we want to go, 
what we want to achieve (which goals we have), and how we 
will get there (which strategies we choose and the decisions we 
make). This may seem simple, but it is not.”

Course book: Digital Transformation Organisations, Processes, Decisions, page 2

Henrik Hansson, IDOCOS (2023-02-22).

1. “A clear vision for digital technologies is indispensable
to address social and environmental challenges successfully.”

Course book: Digitalization for Sustainability (D4S), 2022: Digital Reset. Redirecting Technologies for the 
Deep Sustainability Transformation. Berlin: TU Berlin. Page 95

2. ”The purpose of digitalisation needs to be subordinated to
the goals of a deep and sustainable transformation of society”
Course book: Digitalization for Sustainability (D4S), 2022: Digital Reset. Redirecting Technologies for 

the Deep Sustainability Transformation. Berlin: TU Berlin. Page 96



“Governments around the world, as well as the European Union and United 
Nations organisations, are currently putting forward new initiatives to govern 
digital technologies and media infrastructures. However, most of these policy 
initiatives disregard the broader implications of digitalisation for environmental
sustainability and social justice.”

Digitalization for Sustainability (D4S), 2022: Digital Reset. Redirecting Technologies for the Deep Sustainability 
Transformation. Berlin: TU Berlin.  (course book)

Henrik Hansson, IDOCOS (2023-02-22).

“Runaway climate change, biodiversity loss, increasing social polarisation and 
an erosion of democracy require swift and decisive action.”

“Digitalisation, in its current and mainstream form, does not deliver solutions and that 
incremental changes are insufficient to remedy this situation. What is needed, therefore, is a 

Digital Reset: a fundamental redirection of the purpose of digital technologies towards a deep 
sustainability transformation”



Concepts, see coursebook Digital Transformation… : 

“What we mean by digitisation is the use of modern IT to create, deliver and use 
products (goods, services, and combinations of the two).”

“When we speak of benefit and value, we do not simply mean asset growth for 
shareholders (shareholder value); we also think of value for other stakeholders – co-
workers, customers, suppliers and the organisational surrounding. Sometimes a venture 
can be positive to many, sometimes interests clash”

“…digital transformation is the integration of digital technology into all areas of 
societal activities and processes. Digital transformation is about transforming organisational
and societal structures by introducing digital information systems and flows as well as 
managing such structures and routines utilising these flows.”

“What then is an organisation? A classical answer is that it is a coop-
eration to achieve a goal. People organise to manage to achieve together 
what they cannot achieve on their own.”

Henrik Hansson, IDOCOS (2023-02-22).



The data – Global changes

Henrik Hansson, IDOCOS (2023-02-22).



https://climate.nasa.gov/

Henrik Hansson, IDOCOS (2023-02-22).



Henrik Hansson, IDOCOS (2023-02-22).
https://climate.nasa.gov/



Henrik Hansson, IDOCOS (2023-02-22). https://climate.nasa.gov/
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Henrik Hansson, IDOCOS (2023-02-22).

“Higher temperatures create, in some parts of the world, drier conditions, 
increasing the likelihood and intensity of wildfires, and megafires”

“Megafires may well become the new normal as global temperatures 
continue to rise,” says Niklas Hagelberg, a United Nations Environment 

Programme (UNEP) climate change expert.”



Drier and wetter

“Curren t clim ate  m ode ls ind ica te  tha t rising tem pera tu res will 
in tensify the  Earth’s wa te r cycle , increasing evapora tion . 
Increased  evapora tion  will re su lt in  m ore  frequen t and  in tense  
storm s, bu t will a lso contribu te  to  d rying ove r som e  land  
a reas. As a  re su lt, storm -affected  a reas a re  like ly to  experience  
increases in  p recip ita tion  and  increased  risk of flood ing, while  
a reas loca ted  fa r away from  storm  tracks a re  like ly to  
experience  le ss p recip ita tion  and  increased  risk of d rought.”
https://gpm.nasa.gov/resources/faq/how-does-climate-change-affect-precipitation

Henrik Hansson, IDOCOS (2023-02-22).



Henrik Hansson, IDOCOS (2023-02-22).



Henrik Hansson, IDOCOS (2023-02-22).

“Climate feedback loops are cyclical chain reactions that happen when one 
change triggers further changes, in a process that keeps on repeating itself. 
Some of these feedback loops drive down warming, but others amplify it.”

“Take Arctic ice, for example. Warming temperatures cause sea ice to melt, 
revealing the dark ocean water beneath. As dark surfaces absorb more heat 
than reflective surfaces like ice, the ocean warms and more ice melts.”



Henrik Hansson, IDOCOS (2023-02-22).



Henrik Hansson, IDOCOS (2023-02-22).



Henrik Hansson, IDOCOS (2023-02-22).

“Over 90% of the major armed conflicts between 1950 and 2000 
occurred within countries containing biodiversity hotspots, and 
more than 80% took place directly within hotspot areas.”

Data: The world’s 34 biodiversity hotspots and the location of all 
armed conflicts with over 1000 casualties between 1950 and 2000

HANSON, T., BROOKS, T.M., DA FONSECA, G.A.B., HOFFMANN, M., LAMOREUX, J.F., MACHLIS, G., MITTERMEIER, C.G., MITTERMEIER, 
R.A. and PILGRIM, J.D. (2009), Warfare in Biodiversity Hotspots. Conservation Biology, 23: 578-587. https://doi.org/10.1111/j.1523-
1739.2009.01166.x

War



Henrik Hansson, IDOCOS (2023-02-22).

By Rosie Frost  & Euronews  with Reuters  •  Updated: 04/10/2022

• …millions of hectares of natural reserves under threat
2,000 cases of environmental damages have already been recorded
…the bill for air pollution caused by the war in Ukraine is so far about €25 billion.

• €11.4 billion is needed to address damage to the soil.
…caused 31 million tonnes of CO2 emissions, roughly the amount produced by New Zealand annually.

• …another 79 million tons of greenhouse emissions could be produced for the reconstruction of infrastructure and buildings 
destroyed during the war.
Russian gas pipe leaks could have an 'unprecedented' environmental impact
…satellites detected more than 37,000 fires - a majority affecting forests and other natural ecosystems.
Large volumes of military scrap containing chemicals that can pollute groundwater have been left behind.
…. believe that 20 species native to the steppe may have disappeared completely due to the war.

Increased greenhouse gases
Toxic elements in air, soil, food

Destruction of habitats
Landmines

Costs

The territory of Ukraine 
contains habitats that are 
home to 35% of Europe's 

biodiversity, including 70,000 
plant and animal species, many 

of them rare, relict, and 
endemic.

(WWF: ASSESSING THE ENVIRONMENTAL 
IMPACTS OF THE WAR IN UKRAINE)



Henrik Hansson, IDOCOS (2023-02-22).

“Emissions from large facilities such as power plants 
and refineries account for about half of global 

carbon dioxide emissions from fossil fuels.”

Methane from the waste
sector makes up about 20% of 

human-caused methane 
emissions. A new project from 

a nonprofit group, Carbon 
Mapper, will use NASA 

instruments and data to 
measure emissions from 
landfills around the globe

“Methane produced by the 
waste sector contributes an 
estimated 20% of human-

caused methane emissions. 
Ton for ton, methane is more 
than 80 times more potent 

than carbon dioxide in 
trapping heat in the 

atmosphere. But where 
carbon dioxide remains in the 
air for centuries, methane has 

an atmospheric lifetime of 
only about a decade or two.”



Henrik Hansson, IDOCOS (2023-02-22).



https://carbonmapper.org/our-mission/#overview

Mapping biodiversity in Peru
….outputs of the richness and 

abundance of species across this 
Amazonian landscape

Mapping drought impacts in California

Mapping forest biodiversity in Malaysia
…contrast between high-diversity natural forests and 

monocultures of oil palm plantation trees 

Mapping coral reef health in Hawaii

Oil well leak detection

Henrik Hansson, IDOCOS (2023-02-22).



https://nsidc.org/home
Henrik Hansson, IDOCOS (2023-02-22).



Henrik Hansson, IDOCOS (2023-02-22).



Why?

Henrik Hansson, IDOCOS (2023-02-22).



Resistance to change
• Change is not perceived as necessary 
• Change is not cost-effective
• Change would cause personal losses
• Change is inconsistent with values
• Leaders of change are not trusted
• Reasons for change are not understood
• The information is not wanted
• Decisions are unpopular
• Trust in faith – “we will see”
• Not a problem – fake news
• Other priorities more urgent

• Against our business model
• Lack of altruism and solidarity
• Fear – “safe” to do business as usual
• Denial
• Lack strategies
• Science does not reach out – a 

communication problem 
• Lack of knowledge, education
• Structural barriers
• Does not affect me personally
• It is not my problem 

Henrik Hansson, IDOCOS (2023-02-22).



It is about change, 
regardless if we want it or not. 

Henrik Hansson, IDOCOS (2023-02-22).





Henrik Hansson, IDOCOS (2023-02-22).

By Jocelyn Timperley
16th February 2023, BBC

By Naomi Grimley
BBC Global Health Correspondent



Digitalisation

• Preventive
• Early warning systems, sensors, IOT, satellite data
• Education: primary schools, upper secondary schools, higher education, Public
• Media, social media
• Research
• Decision-making systems and data for decision-makers, transparency, inclusion

• Disaster action
• Monitoring systems; collaboration, resources, timing, skills, maps
• Media, social media; public information, social

• Recover, restore, rebuild, renew
• Longterm action and planning 
• Local resources and needs

Henrik Hansson, IDOCOS (2023-02-22).



Plastics/Waste 

Henrik Hansson, IDOCOS (2023-02-08).



Henrik Hansson, IDOCOS (2023-02-22).

https://www.youtube.com/watch?v=I5g9-4fx60A



Henrik Hansson, IDOCOS (2023-02-22).

“1) Plastic is man-made and there’s nothing in our 
natural environment that breaks it down.

2) Single-use plastic is hugely popular.
More than a third of all plastic goes into 

packaging, single use.
only about 9% of plastic gets recycled,”

“What we do know is the leakage of plastic pollution into nature and ultimately into the air we breathe, the food we eat
and the water we drink is inescapable. This is alarming, and so far it’s been met with an inadequate global response by 

governments worldwide. This needs to be addressed immediately.“ (WWF)



Henrik Hansson, IDOCOS (2023-02-22).

Article BBC Future: 
How microplastics are infiltrating the food you eat

“Microplastics have infiltrated every part of the planet…in 
Antarctic sea ice, within the guts of marine animals … in 
drinking water around the world…on beaches of remote, 

uninhabited islands … in sea water samples across the 
planet. One study estimated that there are around 24.4 

trillion fragments of microplastics in the upper regions of 
the world's oceans. “

”…sewage sludge…byproduct left behind 
after municipal wastewater is cleaned. As it is 
expensive to dispose of and rich in nutrients, 
sludge is commonly used as organic fertiliser

in the US and Europe.”

“…microplastics can stunt the growth of 
earthworms”

“microplastics in fruit and vegetables” 

“most of the plastics accumulated in the 
plant roots…root vegetables such as carrots, 

radishes and turnips”



Ghost fishing: abandoned, lost, or otherwise 
discarded fishing gear – continue to kill marine life
“Just how much trash is in the ocean? The amount is shocking. More than 12 
million tons of plastic end up in our seas every year. Plastic pollution plagues 
every corner of the ocean and despite growing awareness, the problem is 
only getting worse.

Fishing gear accounts for roughly 10% of that debris: between 500,000 to 1 
million tons of fishing gear are discarded or lost in the ocean every year. 
Discarded nets, lines, and ropes now make up about 46% of the Great Pacific 
Garbage Patch.

This marine plastic has a name: ghost fishing gear.”
WWF - Ghost fishing gear

Henrik Hansson, IDOCOS (2023-02-22).

Plastic fishing gear
stay for 500 years…



Henrik Hansson, IDOCOS (2023-02-22).

https://www.youtube.com/watch?v=fBh2Men9rsg

https://www.thewhy.dk/

Film: Why Plastic: Coca-Cola/American Plastic



Henrik Hansson, IDOCOS (2023-02-22).

The result comes from Break Free From Plastic’s 2022 annual audit, which also saw Mondelez International, 
Unilever, Nestle, and PepsiCo in the top five.

What are governments around the world doing about plastic waste?
The five top polluters have been found out through an audit which saw 200,000 citizen scientists in 87 countries 

analysing trash they gathered on beaches and elsewhere.

Coca-Cola’s ‘trashiversary’ sees them not only land at the top spot for five years in a row, they also doubled their 
trash footprint in the same time period.”



Henrik Hansson, IDOCOS (2023-02-22).

https://www.minderoo.org/plastic-waste-makers-index/#key-findings

More plastic, more waste 
and more pollution.

“They’re shocking findings, …We need a 
fundamentally different approach, that 

turns the tap off on new plastic 
production… “ DR ANDREW FORREST AO, 

CHAIRMAN, MINDEROO FOUNDATION



Henrik Hansson, IDOCOS (2023-02-22).

https://www.minderoo.org/global-plastic-watch/#explore-the-data



Henrik Hansson, IDOCOS (2023-02-22).

https://globalplasticwatch.org/



Henrik Hansson, IDOCOS (2023-02-22).

Report: The Platform for Accelerating the Circular Economy (PACE). (2019). A New 
Circular Vision for Electronics Time for a Global Reboot. World Economic Forum

Source: Global E-waste Monitor, 2017 “There is 100 times
more gold in a tonne of mobile 

phones than in a tonne of gold ore.”

”a tsunami of e-waste”

“ E-waste can be toxic, is not
biodegradable and accumulates in the 

environment, in the
soil, air, water and living things. It can also 

have an adverse
impact on health. Children and women are 

particularly
vulnerable to the health risks of e-waste 

exposure.”

“a product can be made up of more than
1,000 different substances.”

Global generation of e-waste is estimated to rise by 100%
compared to 2014 and amount to 74 megatons by 2030
(Digital Reset, 2022)



Henrik Hansson, IDOCOS (2023-02-22).

Digitalization for Sustainability (D4S), 2022: Digital Reset. Redirecting Technologies for the Deep 
Sustainability Transformation. Berlin: TU Berlin: 

“the environmental footprint of digital devices and new digital consumption is substantial”

“digitalization is a double-edged sword regarding social and environmental sustainability.”

“To make digital technologies work for a deep sustainability transformation
requires strong, coherent and cross-sectoral policymaking on all levels of governance.”

“digital technologies initiate higher efficiency, and digital services substitute physical
goods. But on the other side, the growth in the number of digital devices and

services spurs energy and resource consumption, and their application leads via
various rebound effects to additional consumption in other sectors.”



Henrik Hansson, IDOCOS (2023-02-22).

“e-waste
contains many high-value and scarce 

materials, such as
gold, platinum, cobalt, rare earths, and 

high quantities of
aluminium and tin”

“Recycling rates globally are low. 
Even in the EU, which leads the world 

in e-waste recycling, just 35% of e-
waste is officially reported as 

properly collected and recycled.42 
Globally, the average is 20%; the 

remaining 80% is undocumented, 
with much ending up buried under 
the ground for centuries as landfill.” Report: The Platform for Accelerating the Circular Economy 

(PACE). (2019). A New Circular Vision for Electronics Time for a 
Global Reboot. World Economic Forum



Henrik Hansson, IDOCOS (2023-02-22).

Report: The Platform for Accelerating the Circular Economy 
(PACE). (2019). A New Circular Vision for Electronics Time for a 

Global Reboot. World Economic Forum

“The transition to a circular 
economy must take place in a 

way that benefits all 
stakeholders from the consumer 

to workers, government, 
businesses, entrepreneurs and 
society at large. There will be a 

need for mass collaboration, 
system changing ideas, new 
policy frameworks and new 

ways of doing business”

“The extraction and use of primary (raw) 
materials is much more polluting than 

secondary (recycled) materials.”
OECD, Global Material Resources Outlook 

to 2060, (2018)



Digital product passport

“A major political instrument currently being developed is the digital 
product passport. This legislation will be introduced as part of the 
European Commission’s Circular Economy Action Plan and will require 
companies to create passports for certain products. The digital product 
passport summarises information about the components, materials 
and chemical substances, but also about repairability, spare parts or 
professional disposal of a product.” page 54
Digitalization for Sustainability (D4S), 2022: Digital Reset. Redirecting Technologies for the Deep Sustainability 
Transformation. Berlin: TU Berlin.

Henrik Hansson, IDOCOS (2023-02-22).

An information-based circular industry



“A deep sustainability transformation requires 
fundamental changes in digital governance 
and the organisation of economic sectors”
Digitalization for Sustainability (D4S), 2022: Digital Reset. Redirecting Technologies 
for the Deep Sustainability Transformation. Berlin: TU Berlin.

Henrik Hansson, IDOCOS (2023-02-22).

At the heart of regenerative design is creative 
problem-solving rather than profit maximisation.



“…an important component of the decision making 
is about collecting and interpreting facts and 
deciding what is relevant and what is irrelevant”
Digital Transformation Organisations, Processes, Decisions, page 132

Henrik Hansson, IDOCOS (2023-02-22).



“Digital transformation has changed product and service delivery 
in a fundamental way by changing the technological and cultural 
environment. It is, in principle, affecting everything since both the 
surroundings and the internal operations in many activities are 
increasingly built on digital solutions. As a consequence, digital 
transformations have fundamentally changed, and are changing 
our lives.“ 
Digital Transformation Organisations, Processes, Decisions, page 7

Changing our lives – the sustainability strategies we select

Technical solutions, Political decisions, Lifestyle changes, Social changes
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