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For the assessment of climate and environmental impacts of 

digitalization, which needs more research, it was possible to prepare 

general-level theoretical principles and a practical assessment 

method, the use of which can be promoted through policy actions. 

Central to the assessment is the consideration of sector and case-

specific differences as well as the consideration of qualitative social 

and societal impacts. 
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Sustainability as part of all activities 
Taking sustainability into account in the operations of organizations is becoming in-
creasingly important. Among other things, Finland is committed to the Paris Climate 
Agreement and the Sustainable Development Goals. In order to keep these commit-
ments, it is essential that both the public and private sectors consider sustainability as 
part of their own operational guidelines, practical operations, measurement and re-
porting. 

Digitalization of public sector services is seen as one option to reduce the environ-
mental impacts of public service production. Digital services can reduce greenhouse 
gas emissions and other negative environmental impacts, for example by reducing the 
need for movement and heating as well as paper consumption. 

However, the assessment of climate and environmental impacts of digitalization has 
been difficult to outline. For this reason, there was a need to examine climate and en-
vironmental impacts of digitalization of public sector services, as well as methods for 
assessing them. Social and healthcare services were selected for case studies. The 
topic is particularly timely, as digitalization is expected to play a central role in the de-
velopment of operations in this field. To support the implementation of these actions, 
there has been a need to obtain concrete practical tools for assessing climate and en-
vironmental impacts of digitalization. 

The goal of the project was to work on a reference framework based on research data 
that supports the assessment of environmental impacts caused by digitalization of 
public services. The goal was also to create a practical operating model based on the 
reference framework development for assessing climate and environmental impacts of 
digitalization in the public sector in connection with the production and use of ser-
vices. 

In order to create a practical operating model, the project investigated the climate and 
environmental impacts of digitalization of public sector services with the help of two 
case studies and mapped out methods for assessing and predicting them. Social and 
societal impacts were also examined in the case studies. The goal was that by utiliz-
ing the methods mapped as a result of the work, it would be possible to form a com-
prehensive operating model based on measured data, including perspectives that 
should be taken into account when assessing climate and environmental impacts of 
digital public services. 
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Research material and methods 
The project started with background work, the aim of which was to find out the current 
state and practices of environmental and climate impact assessment with the help of 
literature and empirical research. 

Literature analysis, interviews and surveys conducted with the owners and producers 
of digital services, and workshops were the methods used in the initial phase of the 
project to gather information about the current status and practices of climate and en-
vironmental impact assessment regarding digitalization. At the same time, with their 
help, it was possible to find out the most common application areas of digitalization 
used in connection with public services, including devices and infrastructures, as well 
as the practices and user experiences related to their procurement. 

After this background phase, the project started developing the reference framework 
for climate and environmental impacts. The work progressed to testing the preliminary 
framework with two case studies in the social and healthcare services. This was car-
ried out by interviewing service staff (professionals responsible for developing and 
managing services as well as professional caregivers) and technology suppliers. In 
addition, background material was collected, such as statistics. Based on the data, 
both a quantitative assessment and a qualitative assessment were made. The latter 
also included social and societal impacts. The selected cases were the following: 

• Case 1: Home care services of Päijät-Häme Joint Authority for Health and 
Wellbeing, unit for elderly care services and rehabilitation, especially a) video 
call and b) medicine dispenser services 

• Case 2: Remote appointments in South Karelia Social and Health Care 
District, especially in three units: a) dental care, b) nutritional care, and c) 
mental health and substance abuse services for children and youth 

Results and conclusions 
The first key output of the project was a reference framework based on life cycle 
thinking. It was possible to draw a conclusion from the previous research and the 
questionnaire and interview studies carried out in the initial phase of the project, that 
climate change is the only environmental impact category for which some baseline 
data was available. For this reason, the calculation regarding the case studies was 
limited exclusively to the assessment of climate impacts. 
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The most important results obtained in the case studies are divided into quantitative 
and qualitative assessment results below. 

Quantitative assessment results 

The climate impacts of all selected cases could be calculated with reasonable effort 
and reliability. The magnitude of climate impacts depends on the number of devices 
needed to deliver the service and their allocation to the service, the length of the de-
vices' life cycle, and the data intensity of the service. However, the data required for 
the calculation had to be obtained from several sources and was partly concluded on 
the basis of insufficient information. 

The carbon footprint of one customer's annual use of home care services was equiva-
lent to driving a car for hundreds of kilometers. For some customers, greenhouse gas 
emissions increased due to the effect of these services, but for those living further 
away, the emissions clearly decreased. The single most significant factor in the car-
bon footprint of these services was the emissions from the manufacturing of the de-
vices taken to customers’ homes. Another significant factor was the data intensity of 
the service. Due to these two factors, the emissions of the video call service were 
about three times higher than those of the automated medicine dispenser service. 

In the carbon footprint of an individual remote appointment, the manufacturing and en-
ergy consumption of the equipment used to provide the service was highlighted, but 
overall the climate impact was estimated to be minor and remote appointments were 
generally a greener option. 

Qualitative assessment results 

In the digitalization of social and healthcare services, positive and negative climate 
and environmental impacts as well as positive and negative social and societal im-
pacts could be identified based on the qualitative assessment of the selected cases. 
The social and societal impacts were divided into impacts on customers, on employ-
ees, and on service organizations and society. Positive climate and environmental im-
pacts were observed, for example, a reduction in customer and employee travel and a 
reduction in the need for caregivers' protective equipment. Negative climate and envi-
ronmental impacts were revealed, among other things, from telecommunication con-
nections, data transfer, servers, memory capacity, and equipment manufacturing and 
materials. 
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Positive social and societal impacts were, for example, preservation of customers’ ac-
tivity and independence, regional equality regardless of place of residence, rationali-
zation of employees' work, increased work flexibility due to a decrease in commute 
time, and more reasonable allocation of society's resources. Among other things, is-
sues related to customer inequality (digital skills and financial opportunities, or the 
service in question being unsuitable for the customer and the resulting problems), the 
workload of employees while learning a new way of working, and the increase in man-
agement challenges and complexity were identified as negative social and societal 
impacts. The detailed impacts depend on the type of service and technology. 

Environmental impacts have not been the central driver of the digitalization of social 
and healthcare services. The qualitative assessment clearly showed the multidirec-
tionality and interconnectedness of the impacts of digitalization, as well as their con-
nections to people and people's actions and ways of doing things. This emphasizes 
the need for multi-method assessment and for contextual understanding enabled by 
qualitative assessment when making assessments. The assessment results showed, 
among other things, that it is important to adequately assess the suitability of the digi-
tal service or the technology used in it for the customer or patient and to familiarize all 
parties involved carefully so that use is safe and successful. This, in turn, contributes 
to the planning and foresight of the work and thus the functionality of the whole, in 
which case the possibilities of positive environmental impacts increase. The 
knowledge provided by qualitative assessment is typically in-depth by nature and re-
lated to people's actions and ways of doing things. It is the kind of knowledge that ser-
vice organizations and the service system are able to utilize in development activities. 

Next, based on the results of the project, a simple assessment method was prepared 
for assessing the climate impacts of digitalization of public sector services. An online 
service has also been developed to illustrate the assessment method, which can be 
found at laskurit.hiilineutraalisuomi.fi/verkkopalvelu/. The method is based on both 
qualitative and quantitative assessment. 

The main stages of the assessment method are shown in Figure 1. In the first stage, 
the aim is to use the questions on the checklist to identify whether the digital service 
has significant negative or positive climate impacts. In the second stage, the aim is to 
assess the amount of climate impacts. For some services, the actual calculation can 
be done with the simple calculator developed in this connection. However, for more 
complex services, a separate life cycle calculation performed by an expert is still re-
quired. A qualitative assessment of the improvement potential is also part of the as-
sessment method. This third step is also implemented in the form of a checklist. 
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Figure 1. Steps of the assessment method 

The following recommendations summarize the results of the project: 

• It was possible to draw up general-level theoretical principles and the assess-
ment method described above for the climate and environmental impacts of 
digitalization. Sectoral and case-specific differences require a case-by-case 
review. 

• There are usually several reasons for the digitalization of a service, and digi-
talization is generally considered a positive measure for the environment. 
However, it is good to remember that every digitalization action also causes 
negative climate impacts. 

• The planning and implementation of digitalization affect its climate impacts 
significantly. At least in connection with larger digitalization projects, climate 
impacts should also be assessed. Project designers' improved understanding 
of climate impacts of different implementation options has a potentially signifi-
cant influence on energy consumption and greenhouse gas emissions. 

• Policy measures could essentially speed up wider use of climate impact as-
sessments of digitalization, for example by requiring a report on climate im-
pacts in connection with the largest development projects and their procure-
ments. Such policy actions would be a clear example of the necessity of cli-
mate impact assessment in connection with digitalization. 

• The general-level guidelines resulting from this project need further research. 
Sustainable development, including climate and environmental impacts, is be-
coming more and more important for various actors. Integrating their consid-
eration into everything the public sector does is key. 

• In addition to the quantitative assessment method – and to help interpret it – 
qualitative understanding of digitalization and its impacts is needed. This is 
especially important when access to numerical data is limited. We also need 
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systemic understanding that "everything affects everything." Qualitative as-
sessment gives, for example, in-depth knowledge related to people's actions 
and ways of doing things, which can be responded to with the necessary de-
velopment measures. 

• It is essential to widely promote a way of thinking that recognizes the im-
portance of multi-perspective and multi-method impact assessment in differ-
ent sectors and industries. 

Further reading 
laskurit.hiilineutraalisuomi.fi/verkkopalvelu/  
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