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Kestävyys, Kestävä 
kehitys, Vihreys
• Ilmastomuutos, IPCC raportit
• “Sustainable development is

development that meets the
needs of the present without
compromising the ability of future
generations to meet their own
needs.” (Brundtland 1987)

• Vihreydellä tarkoitetaan yleisesti
resurssien tehokasta käyttöä
(ympäristöllinen näkökulma)



Kestävyyden dimensiot
• Ekologinen (ecological) - Hyvinvoinnin lisääminen ilman luonnon 

monimuotoisuuden tai luonnonvarojen vähenemistä
• Taloudellinen (economic) - Tasapainoinen taloudellinen kasvu, tavoitteena tarjota 

tuotteet ja palvelut siten etteivät talouden perusteena olevat ekosysteemipalvelut 
vaarannu

• Yhteiskunnallinen (social) -Yhteiskunnan tasa-arvoinen kehittäminen 
• Yksilöllinen (human/individual)

• Human sustainability means maintaining human capital. Human capital is a private good 
of individuals, rather than between individuals or societies. The health, education, skills, 
knowledge, leadership and access to services constitute human capital. (R. Goodland)

• Tekninen (technical) – informaation, järjestelmien ja infrastruktuurien pitkäikäisyys 
muuttuviin vaatimuksiin mukautumalla





ICT:n haasteet

• ICT:n valmistus vaatii useita harvinaisia 
materiaaleja

• ICT:n osuus maailman 
sähkönkulutuksesta on n. 4-10%

• 2030 mennessä osuuden arvioidaan 
kaksinkertaistuvan

• ICT:n osuus maailman 
kasvihuonepäästöistä on n. 3-5%

• Elektroniikkajätteen (”vanhentuneet” 
laitteet) määrä 2019 n. 54Mt 

• Tilastojen valossa määrä tuplaantuu 16 
vuodessa



Hilty L. and Aabischer B.: ICT Innovations for sustainability, Springer, 2013



ICT:n mahdollisuudet

h"ps://gesi.org/



• “A rapid increase in the 
adop0on of devices like tablets 
and smartphones, as well as 
services like cloud compu0ng, 
broadband networks and 
datacenters, will result in 
addi0onal emissions from ICT.”

• Digitaliza0on and use of digital 
services will accelerate this 
development

• It’s important to make the ICT 
as efficient as possible

ICT:n päästöt (jalanjälki)



ICT:n vaikutukset muilla sektoreilla (kädenjälki)
• ICT can be used in other sectors to reduce their emissions and thus decrease 

the the impacts

           
 

Copyright © GeSI 2015. All rights reserved.     –  #SMARTer2030 – ICT Solutions for 21st Century Challenges  –   �� 

�

An assessment of eight economic sectors – mobility & logistics, manufacturing, food, buildings, 
energy, work & business, health and learning – shows that ICT could generate over $11 trillion in 
economic benefits per year by 2030. 
 
ICT is transforming all aspects of the economy, but our research has found that the following eight sec-
tors will deliver the most significant ICT-enabled sustainability benefits to the global economy, generating 
over $11 trillion in sustainable benefits, slightly greater than China’s expected annual GDP for 20154. 
 

 Energy: ICT can enable the integra-
tion of renewables onto the grid, im-
prove efficiency and heighten transpar-
ency. 
 
Smart Grids, analytics solutions and 
advanced energy management sys-
tems can abate 1.8Gt CO2e and gener-
ate $0.8 trillion in new revenue oppor-
tunities. 

 Food: ICT can help raise productivity 
and reduce food waste. 
 
Smart Agriculture will boost yields by 
30%, avoid 20% of food waste and could 
deliver economic benefits worth $1.9 tril-
lion. At the same time, Smart Agriculture 
could reduce water needs by 250 trillion 
liters and abate 2.0Gt CO2e. 

 Health: ICT will put “a doctor in your 
pocket,” allowing users to manage 
their own health via their smart device. 
 
ICT could deliver E-Health services to 
1.6 billion people across the develop-
ing and developed world. 

 Learning: ICT can make education ac-
cessible, engaging, flexible and afforda-
ble. 
 
We expect to see 450 million E-Learning 
participants in 2030, helping to raise in-
comes by 11% on average per e-degree. 

 Buildings: ICT will increase comfort 
and reduce energy and water bills. 
 
Smart building solutions could cut 
2.0Gt CO2e from the housing sector, 
reducing energy costs by $0.4 trillion 
and creating revenue opportunities of 
$0.4 trillion. 

 Mobility & Logistics: ICT can help eve-
ryone reach their destinations faster, 
cheaper and safer. 
 
Real-time traffic information, smart logis-
tics, intelligent lighting and other ICT en-
abled solutions could abate 3.6Gt CO2e, 
including abatement from avoided travel. 

 Work & Business: ICT-enabled tele-
commuting and virtual conferencing 
can save employees time and money  
 
Additional revenues from e-commerce 
could total $1.8 trillion and E-Work 
could add $0.5 trillion while freeing up 
100 hours per E-Worker annually. 

 Manufacturing: ICT will place the cus-
tomer at the center of a user focused 
service, cutting resource inputs at the 
same time 
 
Smart manufacturing, including virtual 
manufacturing, customer centric produc-
tion, circular supply chains and smart 
services could abate 2.7Gt CO2e. 

 
Furthermore, we estimate that $6.5 trillion of additional revenues will flow from ICT-enabled services in 
2030 (see Figure 3): nearly half a trillion dollars from the 2.5 billion people newly connected to the digital 

                                                
4 $11.4 trillion in stakeholder benefits expected. IMF, 2015 forecasts $11.3 trillion of GDP in current USD prices 
(Status as of May 2015), https://www.imf.org/ 
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Jalanjälki vs. kädenjälki
• Digitalisaa0o mahdollistaa

ICT:n kädenjäljen
kasvaGamisen



Digital technologies can and need to contribute 
more (to 17 SDGs)

● Of the 169 SDG targets, 103 are directly influenced by 
digital technologies, with established examples of 
deployment that provide insight into their potenCal to 
make an impact. Analysis of 20 targets and their 
indicators across the SDGs shows that the expected 
deployment of exisCng digital technologies will, on 
average, help accelerate progress by 22% and mi8gate 
downward trends by 23%.



Digital with purpose

• Digital technologies having cri0cal influence on the world

2   Approach
This report explores the relationship between the 
development and deployment of digital technologies and 
the achievement of the SDGs. It employs an explanatory 
framework of ‘impact functions’ to categorise example 
‘use cases’ that illustrate this relationship across 
each of the 17 Goals. For each Goal, new quantitative 

modelling explores the expected contribution of digital 
technologies to progress against a selection of priority 
targets, compared to a business-as-usual scenario in 
which the adoption of digital technology is held constant. 
Further quantitative analysis explores the impact of the 
ICT sector itself.

3   Digital technologies
Seven digital technologies have been chosen as broadly representative of the way digital 
capability will evolve in the medium term and for their critical influence on the world. 
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Impact funcGons of technologies
Each of these technologies a!ects the world in multiple ways. To help navigate these 
e!ects, this report uses a new framework specifying ‘impact functions’ that link the 
technologies and their combinations with the way they impact the world. The four top 
level impact functions concern: 

Connect & Communicate 
Connecting people to each other and to 
critical information;

Monitor & Track 
The real-time, extensive observation of the 
world and its natural and man-made systems; 

Analyse, Optimise & Predict 
The development of insights from data, and the 
use of those insights to drive process e!ciency 
and infer the future; and

Augment & Autonomate 
Provision of an ‘active bridge’ between 
digital and physical, from simulation 
through augmentation to the creation of 
autonomous systems.

These functions can lead to good and bad impacts. This 
report uses the functions and the underlying technologies 
to explain the depth of the positive contribution they 
make, now and in the future, to the SDGs. 
Whilst this contribution is profound and will be critical 
to the achievement of the 2030 Agenda going forward, 
maximising potential will depend on a more collaborative, 
more integrated approach to deployment. Organisations 

rarely optimise internal coordination around the 
deployment of digital technologies, let alone externally, 
which falls short of the imperative of the SDGs for 
coordination, cohesion, and integration. An approach that 
puts partnerships and collaboration at its core will be vital 
to making tangible progress towards the 2030 Agenda.

4   Impact on the SDGs
This report details the many di"erent ways in which digital 
technologies can impact the SDGs, focusing on 103 of 
the total 169 SDG targets which are not primarily reliant 
on policy, aid financing, or non-digital interventions. 
These targets have been reviewed for current progress 
and the four impact functions have been used as a 
framework to establish links between each target and 
the seven focus digital technologies, and to categorise 
how digital technology drives impact. In order to illustrate 
these drivers, example use cases have been noted, 
along with instances in which digital technologies can 
have a negative, rather than positive, impact. Illustrative 
modelling has also been undertaken to demonstrate 
the potential impact of digital technologies on one or 
more SDG indicator.
This modelling of the expected increased adoption of 
digital technologies assumes no significant changes to 
technology, policy, or infrastructure, and shows a range 
of possible achievements against a business-as-usual 
scenario. For example, an additional 150kg of cereal 
could be produced per hectare for smallholder farms 
globally through improved access to and use of data – an 
enhancement of just under 10%. 
Analysis of 20 targets and 25 associated indicators 
across a range of SDGs shows that the expected 
deployment of existing digital technologies will, on 
average, help accelerate progress by 22% and mitigate 
downward trends by 23%. 

There is, however, much more that needs to be done. 
Whilst the increased adoption of digital technologies 
will help close the gap to some of the 2030 targets, 
performance of 8 out of 25 indicators analysed is still 
expected to deteriorate. So to meet the Goals, the world 
needs to progress further and faster. Key actors within 
the ICT sector and partner sectors need to significantly 
shift the extent to which the 2030 Agenda is truly a 
common focus in order for digital technologies to be 
truly transformative. There needs to be a fundamentally 
di"erent, and systemic, understanding of the impact 
of digital technology. By having a better understanding 
of both the positive and negative impacts of digital 
technologies, these sectors will be able to work together 
more e"ectively to accelerate the benefits and limit the 
downsides. The focus must be on both optimising the 
capabilities currently existing, and directing research 
and development at new capabilities on the basis of the 
impact they have. 
The SDGs are an integrated framework, which this 
report presents here under the domains of Biosphere, 
Society, and Economy.1 For each we summarise the main 
opportunities that digital technologies can help deliver 
and note any possible negative externalities. 
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=etoa, jota hyödynnetään alan kehi1ämisessä. Suomi edistää
ilmasto- ja ympäristöystävällistä digitalisaa=ota
kansainvälises= ja tuo1aa ratkaisuja myös maamme rajojen
ulkopuolelle.

hHp://urn.fi/URN:ISBN:978-952-243-587-3

http://urn.fi/URN:ISBN:978-952-243-587-3


LVM: ICT-alan ilmasto- ja ympäristöstrategia

• 6 tunniste1ua aihealue1a
• ICT-infrastruktuurin ilmasto- ja ympäristöystävällisyys
• Datatalouden ilmasto- ja ympäristöystävällisyys
• Kestävät materiaalivirrat ja kiertotalous 
• Tietopohjan laajentaminen ja miGaamisen kehiGäminen
• KuluGajien 0etoisuuden ja osaamisen lisääminen
• Nousevien teknologioiden hyödyntäminen ja haasteisiin 

vastaaminen 
• Kullekin asete1u tavoi1eita ja toimenpiteitä (ei varsinaisia 

mi1areita)



LVM: ICT-alan ilmasto- ja ympäristöstrategia

ICT-infrastruktuurin ilmasto- ja
ympäristöystävällisyys
• Edistetään energiatehokkaiden

ratkaisujen kehi"ämistä ja käy"öä
• Ekologisen kestävyyden arvioin1perusteet
• Energiatehokkuussopimukset

• Edistetään hiile"ömien
sähkönlähteiden käy"öä

• Parannetaan hukkalämmön
hyödyntämisen edellytyksiä

• Otetaan ympäristönäkökohdat
huomioon verkkojen rakentamisessa ja
edistetään yhteiskäy"öä
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3 Tavoitteet ja toimenpiteet 

3.1 ICT-infrastruktuurin ilmasto- ja 
ympäristöystävällisyys 
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3 Tavoitteet ja toimenpiteet 

3.1 ICT-infrastruktuurin ilmasto- ja 
ympäristöystävällisyys 

  



LVM: ICT-alan ilmasto- ja ympäristöstrategia

• Datatalouden ilmasto- ja
ympäristöystävällisyys
• Vahvistetaan energianäkökoh0en
huomioimista ohjelmistojen ja
palvelujen suunni6elussa

• Vahvistetaan energianäkökoh0en
huomioimista ohjelmistojen ja
palvelujen hankinnoissa

• Kehitetään ilmasto- ja
ympäristöhyötyjä tuo6avia ICT-
ratkaisuja ja edistetään niiden
yleistymistä

• Datapuoli heikos- tavoi/eissa
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3.2 Datatalouden ilmasto- ja 
ympäristöystävällisyys 
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3.2 Datatalouden ilmasto- ja 
ympäristöystävällisyys 

 

  



LVM: ICT-alan ilmasto- ja ympäristöstrategia

• Kestävät materiaalivirrat ja
kiertotalous

• Pidennetään lai"eiden käy"öikää
suunni"elun, hankintojen ja De-
toisuuden lisäämisen avulla

• Hankintaosaaminen
• Tehostetaan lai"eiden keräystä ja

niihin sisältyvien materiaalien
kierrätystä

• Edistetään kestävien
primäärimateriaalien käy"öä

• Materiaalipassit/meteriaalien 
alkuperä
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3.3 Kestävät materiaalivirrat ja kiertotalous 
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3.3 Kestävät materiaalivirrat ja kiertotalous 

 

  



LVM: ICT-alan ilmasto- ja ympäristöstrategia

• Tietopohjan laajentaminen ja
mi7aamisen kehi7äminen
• Kehitetään datakeskusten ja verkkojen
energiankulutuksen 0lastoin0a sekä
päästövaikutusten seurantaa
• Posi%ivisten vaikutusten
vertailukelpoinen mi1aaminen

• Lisätään 0etoa ICT-alan
materiaalivirtojen
kestävyyskysymyksistä

• Lisätään 0etoa digitaalisten
ratkaisujen elinkaaren aikaisista
vaikutuksista ja heijastevaikutuksista
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3.4 Tietopohjan laajentaminen ja mittaamisen 
kehittäminen 
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3.4 Tietopohjan laajentaminen ja mittaamisen 
kehittäminen 

  



LVM: ICT-alan ilmasto- ja ympäristöstrategia

• Kulu0ajien 2etoisuuden ja
osaamisen lisääminen

• Lisätään Detoisuu"a ICT-palvelujen
käytön ympäristövaikutuksista

• Lisätään ilmastoystävällisen
lai"eiden käytön taitoja
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3.5 Kuluttajien tietoisuuden ja osaamisen 
lisääminen 
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3.5 Kuluttajien tietoisuuden ja osaamisen 
lisääminen 

 

  



LVM: ICT-alan ilmasto- ja ympäristöstrategia

• Nousevien teknologioiden
hyödyntäminen ja haasteisiin
vastaaminen

• Lisätään ymmärrystä nousevien
teknologioiden ilmasto- ja
ympäristövaikutuksista

• Kasvatetaan nousevien
teknologioiden ja niiden
soveltamisen ekologisesD kestävää
hyödyntämispotenDaalia
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3.6 Nousevien teknologioiden hyödyntäminen 
ja haasteisiin vastaaminen 
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3.6 Nousevien teknologioiden hyödyntäminen 
ja haasteisiin vastaaminen 

 

  



• “Like performance, reliability, security, 
• Sustainability does not just happen

• Unless we plan for it” 
• Prof. Patricia Lago, Vrije Universiteit Amsterdam



Tunnistetut askeleet

• Tietoisuuden ja 
ymmärryksen lisääminen

• Tavoitteiden asettaminen
• Mittareiden

määrittäminen



Example: Design of AirBnB- envisioned benefits

MARKETPLACE TO 
RENT YOUR HOUSE

MORE AVAILABILITY 
OF CHEAPER, SHORT-

TERM RENTAL 
OPTIONS

LOCAL 
ACCOMMODATION 



Example: Things gone wrong - we didn’t see this 
coming

72% OF POPULATION IN 
NEIGHBOURHOODS AT 

HIGHEST RISK OF 
AIRBNB-INDUCED 

GENTRIFICATION ARE 
NON-WHITE 

→ INCREASING RACE 
SEPARATION

ESTIMATED: AIRBNB 
REMOVED 7,000 -
13,000 UNITS OF 
HOUSING IN NY

→ INCREASE OF 1.4% 
IN THE MEDIAN 

LONG-TERM RENT 

D.Wachsmuth and A. Weisler. Airbnb and the rent gap: Gentrification through the sharing economy. 
Environment and Planning A: Economy and Space, 50(6):1147–1170, 2018.

NEW YORK: 
HOMEOWNERS CAN 

EARN 55% MORE 
THAN THE MEDIAN 

LONG-TERM RENTAL



So how 
could we 
possibly 
foresee 
such 
impacts?

● Consider all 
dimensions

● Look at orders 
of impact

● Including long-
term extreme 
scenarios

● Consider all 
stakeholders

● Talk to domain 
experts

Example: AirBnB

TO
OL
S



Sustainability Awareness Framework

• A ques0on-based framework for 
raising awareness of the impacts 
that a soOware system could 
have upon sustainability 

• PosiDve and negaDve
• Direct, indirect, structural

• Chains of effects
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https://zenodo.org/record/3676514



Apua ja
ratkaisuja
tarjoaa


