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CIRCULAR 
ECONOMY AND 
HOW ADDITIVE 

MANUFACTURING 
CAN BE A 

SUSTAINABLE 
PRODUCTION 

PROCESS

• Reclamation
• Recycle
• Precision
• Energy tracking and timing
• Scalability

Figure 1



What is the research saying so far?

• Research is still 
ongoing, no 
definitive trials to 
refer to.

• Businesses are 
reluctant to share 
honest results due 
to competitive 
nature of market

• Is AM 
as energy efficient 
as perceived?

Figure 2: (Huckstepp, 2019)



HOW CAN WE 
DEVELOP THE 

MARKETS THAT 
WE SIT IN?



What are the regional insights for Additive Manufacturing

Figure 3: (quest, 2022)
Figure 4: (quest, 2022)



Medical and Dental markets
• Rapid prototype of idiosyncratic shapes of body parts
• Provides flexibility for growth and rapid manufacturing 

that responds to biological changes in growth and development
• capabilities for dental and facial reconstructions.

Machine ideologies:
• Small and compact
• Clean and sanitary
• Surface roughness Compliant

Figure 5: (Grand view research, 2020)



• Jigs & Fixtures

• Surrogates

• Mounting brackets

• High detail visual prototypes

Aerospace

Figure 6: (Aviation, 2018)

Figure 7: (Relativity, 
2022)



Automotive
• Bespoke car designs
• Lighter cars and higher fuel efficiencies
• Fully 3D printed vehicles

"Over the next five years (especially in light of 
many people shifting to work remotely and the UK’s 

2040 petrol car ban) we can expect big changes in 
the automotive industry."

(R.Nichols, 2019)
Figure 8: (V, 2019)

Figure 9: (3DPrint, 2015) 



CULTURAL / SOCIAL / 
ECONOMY



Global Rankings
Innovation(1) Environment(2) Wealth(3)

South Korea Denmark Luxembourg

Singapore Luxembourg Singapore

Switzerland Switzerland Ireland

Germany United Kingdom Qatar

Sweden France Switzerland

Denmark Austria Norway

Israel Finland United States

Finland Sweden Brunei

Netherlands Norway Hong Kong

Austria Germany Denmark

1 (Bloomberg UK, 2021)
2 (Yale Center for Environmental Law & Policy; Center for International Earth Science Information Network, Columbia Universit y, 2020)
3 (Rodriguez, 2022)



Cultural & Social Attitudes

• Lack of awareness/buy in around environmental issues

• Consumerism vs. sustainability

• Global visibility and pressures
• Qatar – World Cup

• Indonesia – G20 Summit

• Egypt - COP27

• Beijing – Olympics

• Highest level of education/training within population

• Media influences



Political Attitudes

• Government strategy and focus

• Government instability

• War

• Global partnerships/alliances

Economic Attitudes

• Responsibility of ‘rich’ 
countries vs. ‘poor’ countries

• Economic communities 
and partnered resources

• Core domestic industry
• Tech (inc Fin Tech)

• Manufacturing
• Agricultural



WHAT HAVE 
BUSINESSES 
PREVIOUSLY FACED?



Indonesia CEF 2018



• Indonesia’s future plan on waste management which leads to the 
implementation of Jakstranas 2018-2025 programme

• Indonesia’s plastic waste and marine debris countermeasures
• Indonesia’s latest efforts on the occasion of the circular economy era

Bahraini. A (2021)





WHAT ARE THE 
COMMON FACTORS 
THAT NEW 
BUSINESSES FACE IN 
TODAY'S WORLD?



- FINANCE

- SECURITY

- COMPETITION

- EXPECTATION

- TEAM

-CULTURE

- CUSTOMERS

- LOCATION

- SUSTAINABILITY

-DEVELOPMENT

TECHNOLOGY

MANUFACTURING



DATA 
BREACHES

CLIMATE 
CHANGE

LACK OF 
TALENT

BURNOUT PANDEMIC INFLATION
FINANCIAL 

CRISIS

FAILURE 
TO 

INNOVATE



TAKE
MAKE
WASTE



Circularity Metric of 
3.4%

266.7 millions of 
tonnes of materials

96.6% wasted.

High consumption 
rates 
: 24.8 tonnes per 
capita

4th largest 
extractor in 
the world.

Hosts 0.13% of the 
worlds population

Responsible 
for 0.3% of its 

material footprint.

Circle Economy. (2022).



Circle Economy. (2022).



GOTHENBURG.

Voted World's 
most 
sustainable 
destination 
according to the 
Global 
Destination 
Sustainability
Index.
6 times in a 
row.

2021 Lonely 
Planet – World's 
Most 
Sustainable City 
stay.

First city in the world 
to issue Green Bonds.

97% of public transport run on renewable energy

95% of hotels are eco certified

Low emission 
zone in 
the centre.



NORWAY.
$26.9 million equity funding
22 blockchain solution 
providers

DENMARK.
$32.4 million fund raised
24 blockchain startups

FINLAND.
18 blockchain startups

SWEDEN.
$39.9 million raised in initial coin offerings
15 blockchain startups launched

LITHUANIA.
$1.09 billion raised by local startups
31 blockchain startups

ESTONIA.
$284 million raised
200+ blockchain solution 
providers





Malik, S. (2022).



HOW THE 
INNOVATION IS 
MANAGED. 
FROM CONCEPT TO 
DELIVERY.
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