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1 Introduction

1.1 Goals of carbon footprint assessment

This carbon footprint assessment is part of the
National Library of Finland’s sustainability work and
the first step on our way towards carbon neutrality. A
working group was established for this assessment in
spring 2021. The goal of the assessment is to gath-

er information and raise awareness, but also to help
determine the measures the library will have to take
to achieve carbon neutrality by 2030. The University
of Helsinki has set itself the goal to be carbon neu-
tral by 2030, and the National Library of Finland has
decided to adopt the same target. The year 2019 was
decided as the focus of the assessment, since the years
2020 and 2021 were exceptional for local operations
because of the coronavirus pandemic.

The most important goals for the first stage are to

determine

*  What information is relatively easily available on
our operations,

1.2 Key concepts

Carbon neutrality defines the state in which an
organisation’s operations do not change the amount
of carbon in the atmosphere. The term may be ambig-
uous, and therefore it is necessary to clearly define
what it means for the University’s operations.

The carbon footprint is a metric intended to illus-
trate impact on the climate. For the purposes of cal-

e What kinds of tools are available for our inde-
pendent assessment, and

*  Which areas we cannot investigate ourselves, or
where do we need support either from our part-
ners or from an external expert.

Further goals include to

*  Produce the first carbon footprint assessment for
operations that can be easily investigated

* Increase our own understanding and expertise
regarding the assessment of the ecological sustain-
ability of our operations

This work supports the two main goals of the Nation-
al Library’s sustainable development programme:

to achieve carbon neutrality by 2030 and to embed
sustainability as an integral component of our
operations.

culating the carbon footprint, all climate emissions
are rendered as commensurable carbon dioxide equiv-
alents (CO2-eq). Calculations can then determine
the main sources of emissions so that measures can be

productively targeted (Seppild 2014).

1.3 Summary of assessments conducted by peer organisations

Not all of the National Library’s peer organisations
have made their carbon footprint reports openly avail-
able online. Some of the summaries are based on
information received via email or presentations giv-
en at various events. For this report, original reports
were not requested directly from the organisations in
question.

Finnish National Gallery

The Finnish National Gallery is similar to the Nation-
al Library of Finland in terms of number of staff and

type of operations, and therefore a good point of
comparison. The National Gallery has been a pio-
neer in working to assess its own ecological footprint
and mapping ways to decrease it, as well as in com-
municating these efforts to the museum and cultur-
al heritage field — including, for instance, its Green
Handprint workshop concept. It has also served as an
encouraging example for our library at the early stages
of our own efforts.
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Graph 1. Carbon footprint of the National Gallery in 2019. (Ablgren 2021).

The National Gallery is aiming for carbon neutrali-
ty by 2035. It has been endeavouring to calculate its
own carbon footprint, but this has proven challeng-
ing. The carbon footprint calculations have included
district heat and cooling, electricity, waste manage-
ment, travel, I'T, transportation and publications. The
National Gallery’s estimated carbon footprint in 2019
was a total of 963 tCO2-eq, of which electricity con-
tributed 61 %, transportation 12%, travel 11% and
IT 8%. District heat and cooling are produced with
renewable energy, which reduced energy emissions

by approximately one third. The carbon footprint

of waste transportation was reduced by cutting the
frequency of waste transportation for some locations
(Ahlgren 2020, 2021).

The assessment found that it was particularly difficult
to estimate the carbon footprint for digital servic-
es, and that the process involved a great number of
uncertainties. The estimated emissions from ser-
vices were a total of 81 tCO2-eq (office equipment
88.6%, use of digital services and in-house network
hardware 5.3%, in-house server room services 4.6%,
outsourced software and server room services 1.5%).
The National Gallery has approximately 30 servic-
es and software suites on several servers, and a total
of approximately 1,000 pieces of equipment (office

equipment 86%, servers 5% and network hardware

9%) (Ahlgren 2020).

This means that most of the emissions associated
with I'T came from office equipment. The calcula-
tion was made based on the PCF (Product Carbon
Footprint) figure retrieved from the manufacturers of
the equipment, and the number of devices. “7he PCF
Sfigure takes into consideration emissions from both the
manufacture of the device and its use. It also includes
the emissions resulting from the devices energy consump-
tion for 2=5 years. In our calculation, we determined
the emissions for one year by dividing the total emissions
in the PCF figure by the number of years it covers. We
have chosen the average of the PCF figures announced by
the manufacturer, and we have ignored any variation.”
(Peiponen & Ikildinen 2020:2) Not all manufactur-
ers provided these figures. In such cases, we used the
arithmetic mean of similar products from different
manufacturers. In addition, the assessment noted that
the emission values of each device varied based on
manufacturing year, which should be considered in
the procurement stage if the goal is to reduce emis-
sions year-on-year (Ahlgren 2020; Peiponen & Ikilii-
nen 2020:2).

Carbon footprint of the National Library of Finland
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Figure 2. One-year carbon footprint for Europeana’s online services, office usage and travel (Eblert 2018).

The Green Library project of Finnish public
libraries

The National Library of Finland is a national ser-
vice provider for public libraries, which assessed the
environmental impacts of libraries in the project run
by the Helsinki City Library: Bringing environmental
awareness of public libraries to the 2020s. The project
included 13 pilot libraries along with Positive Impact,
an expert company. The calculations were limited to
facilities, logistics and operations. Information was
gleaned from invoices in accounting, statistics, reports
and questionnaires. No reliable information could be
acquired on telecommunications or on IT systems.

The average carbon footprint of a library was calculat-
ed to be 45 tCO2-¢eq, and the joint carbon footprint
of all Finnish libraries: 32,000 tCO2-eq. The results
are approximate, and the carbon footprints of the
pilot libraries have been cross-referenced with statisti-
cal information on Finnish libraries. The project also
compared the emissions of lending physical and elec-
tronic books, but did not consider the emissions from
storing electronic books, just the lending process. It
should also be noted that the calculations exclude
information on information systems and IT. (Positive
Impact 2021).

Looking through the assessment results of the pilot
libraries, it is interesting to note that while the pro-
portionate emissions of procurement, book acqui-
sitions and travel increase as the size of the library
(staff) increases, the contribution from facilities does
not seem to correlate positively with the size of the
library. The report proposes climate indicators for
national statistics: a loan- and visit-specific indicator
as well as facility and procurement emissions.

Europeana

Europeana is a search service that promotes Europe-
an digital cultural heritage, much like the National
Library of Finland’s Finna.fi service. The National
Library aggregates resources from Finnish archives,
libraries and museums to Europeana through its own
Europeana Formula service.

Europeana conducted its first carbon footprint assess-
ment during 2018-2019. The work began as part

of the annual Europeana hack week, where employ-
ees can take a week to work on a Europeana-related
project of their choice. The first stage calculated the
carbon footprint of online services and international
travel. Energy consumption in offices was later added
to the assessment.
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The carbon footprint for online services was calcu-
lated by estimating the average power consumption
of different types of servers, multiplying that by the
number of servers and then multiplying by the coun-
try-specific carbon footprint of the location of the
server per kWh. During the calculation, a new data
harvesting system was used alongside the old one, and
the assumption was that emissions would go down by
43 % once the old system was fully discontinued. The
carbon footprint of the offices was calculated based on
the energy and water consumption data of the Royal
Library building in the Hague which was divided by
the overall estimate of the percentage of office space
used by Europeana. The footprint for travel was cal-
culated by entering all completed trips into a digital
carbon footprint calculator (178 flights, 46 train trips
and one car trip). Flights represented close to 98% of
emissions associated with international travel.

The biggest challenge in the calculation was retrieving
information from service providers.

Due to the limited time allowed for the project, it was
not considered necessary to comply with the GHG
Protocol or the ISO 14040, ISO 14044 or I1SO 14064-
1 standards, but the report did take the most central
criterion of these standards into account, namely,
identifying and documenting assumptions made dur-
ing the calculation and the limits of the data available.

University of Helsinki

The National Library of Finland is an independent
institute of the University of Helsinki, so the stra-
tegic guidelines and practical measures made by the
University in terms of promoting ecological sustaina-
bility greatly influence the operations of the National
Library.

The University has set an objective to be carbon neu-
tral by 2030. A University-wide project was launched
in autumn 2021 to draft a roadmap for achieving
carbon neutrality by 2030. The roadmap determines
which operations will be included in the carbon neu-
trality goal while defining and calculating the carbon
footprint of the University for its different operations.
The University participated in the carbon working
group operating under the Finn-ARMA coopera-
tion network of institutions of higher education. The
carbon working group shares information and good
practices on the carbon footprint efforts of Finnish

institutions of higher education while developing the
commensurability of carbon assessments.

In spring 2022, the A Carbon Neutral University By
2030 -project determined the calculation method
for the university’s carbon footprint and calculated
the carbon footprint for the year 2019. The calcula-
tion will need to be refined, especially with regard to
indirect emissions, i.e. the procurement of goods and
services. A list of measures needed to achieve car-
bon neutrality for all areas (real estate, acquisitions,
travel, ICT services and food) will be compiled into
a road map with the participation of the university
community.

In 2019, energy consumption at facilities, servic-

es and construction generated approximately half of
the University’s carbon footprint. For construction
and maintenance, the carbon footprint was calculat-
ed based on the ‘average coefficients’ in the Exiobase
database, and the definition of these coefficients will
be further clarified and specified over the course of
the autumn. In May 2022, the Institute for Atmos-
pheric and Earth System Research (INAR) hired a
summer employee who surveyed the extent of the car-
bon sinks in the forest areas owned by the University
of Helsinki Group. The promotion of carbon neutral-
ity links to several projects underway in the Facili-
ties and Properties sector and HY247 (e.g., charging
stations for electric cars, energy efficiency measures,
tendering guarantees of origin for electricity) as well
as some construction projects (e.g., the promotion

of wood construction, district cooling and renewable

energy).

The University’s carbon footprint, including climate
emissions from facility energy consumption as well as
plane and train travel, decreased approximately 2.6

% from 2019 to 2020. Emissions from energy con-
sumption went down by 4,732 tCO2-eq. This was
the result of acquiring a guarantee of solar, wind or
water-power origin for approximately 40% of electric-
ity used, and slightly due to electricity consumption
decreasing by 0.6%. On the other hand, the cold win-
ter resulted in heating-related CO2 emissions increas-
ing by 3,879 tonnes. District cooling, which has been
carbon neutral since 2020, is in use in 13 buildings
on the City Centre Campus and in the HUSLAB
building in Meilahti. Emissions from flight and rail
travel went down significantly from 2019, presumably
because there was less travel during the COVID-19

Carbon footprint of the National Library of Finland
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Carbon foot- Categories Emissions in Emissions in Emissions in
print 2019, tCO2-eq | 2020, tCO2-eq | 2021, tCO2-eq
GHG Scope
Scope 1: Heating oil 713 602 644
Facility fuel Natural gas 320 261 237
consumption total Scope 1 1,033 863 881
Scope 2: Pur- Electrical energy 16,921 15,753 11,020
chased energy Heating energy 19,654 15,821 19,658

District cooling 69 0 0

Total Scope 2 36,644 31,573 30,678
Scope 3: Travel Flights 4,603 321 373

Train 27 5 5

Total Scope 3 4,630 326 378

Total Scope 1-3 42,307 32,763 31,937

pandemic. Travel emissions remained at a similar level

through 2020 and 2021.

Other interesting benchmarks

The National Library of Finland also provides digital
services for Finnish museums, particularly through
Finna and interoperability services.

Several museums engaged in carbon footprint and
sustainability work in late 2021. The City of Lap-
peenranta’s museums used an external expert, LCA
Consulting Oy, to calculate their carbon footprint
according to the calculation standards of the GHG
Protocol. In 2020, the museums of Lappeenranta
had a total carbon footprint of 275 tCO2-eq, includ-
ing both the operation of the museums and delivered
energy. In addition to this, the calculations included
the carbon footprint from procured goods and ser-

Table 1. University of Helsinki’s emissions 2019-2021.

vices, operations related to fuel and energy, trans-
port and distribution of goods, waste generated and
work-related travel. The largest emissions were over-
whelmingly generated by the oil heating of the muse-
um facilities and the use of a van. The museums are
part of the organisation of the City of Lappeenranta,
which has set itself the objective to achieve carbon
neutrality by 2030. (Museums of the City of Lap-
peenranta 2021, City of Lappeenranta 2022).

In the Gallen-Kallela Museum and the Serlachius
Museums, carbon footprints have been calculated

as part of the adoption of environmental manage-
ment systems. The results of these assessments were
not publicly available online at the time of writing
this report (Gallen-Kallela Museum 2021, Serlachius
Museums 2021).
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2 Methods

2.1 Working group and organisation

A specific working group for carbon footprint assess-
ment was set to separate the work from the Sus-
tainability working group which is in charge of the
National Library’s sustainability efforts. The reason
was that, since the National Library’s work takes so
many forms, at this early stage the different opera-
tions should be represented as broadly as possible to
ensure all relevant viewpoints are considered. At the
same time, understanding of the topic will steadi-

ly increase throughout the organisation. Addition-
ally, the sustainability work is conducted alongside
employees’ regular duties, and since this project was
assumed to be challenging, the added responsibility
would have been too much for the members of the
Sustainability working group. However, two people
participated in the work of both groups to ensure
the flow of information between them. The carbon
footprint assessment working group had a total of 12
members. The group met nine times between spring
2021 and spring 2022.

The group began by reviewing the carbon footprint
assessments of peer organisations (see chapter 1.3).
This way the group gained an understanding on
how to move forward with the assessment work. The
group agreed that the assessment should be relative-
ly straightforward. The next steps could be discussed

2.2 Information sources and tools

The most commonly used standards for carbon foot-
print assessments are the GHG Protocol and the SFS-
EN ISO 14067 standard. In addition, the SES-EN
ISO 14064 standard may be used to calculate the
carbon footprint of an organisation. At this early stage
however, we decided to use the tools that were easiest
for us to access, the Procurement Pulse (Hankinta-
pulssi) -service and Y-Hiilari, tools produced by the
Finnish Environment Institute.

Procurement Pulse (Hankintapulssi)

The most important information sources are pur-
chasing invoices, which is what the Procurement

after the initial survey. It was also noted that even
though external assistance would be available for the
assessment, the initial data would have to be gathered
by the organisation itself in any case.

The decision was to focus the assessment on 1) facil-
ities, logistics and travel, 2) I'T and digital operations
(IT infrastructure of services) and 3) procurement. A
subgroup was assigned to work on each target. The
decision was made to have the subgroups work inde-
pendently, with less frequent meetings for the full car-
bon footprint working group to compile the work of
the subgroups.

With the exception of the University Services repre-
sentative Virpi Kuitto, no member of the working
group had participated in carbon footprint assess-
ment before. As the work progressed, the group
encountered problems relating to carbon footprint
assessment(s) and various calculation methods. The
information sources required and available for the
assessment were also explored. At the same time, an
understanding was gained regarding what type of
information is not available, or what kind of baseline
information is particularly difficult to acquire.

Pulse service developed by the non-profit Hansel Ltd
provides. Procurement Pulse is a procurement anal-
ysis service for organisations included in the Finnish
government’s budget. The service provides procure-
ment metrics, one of which is the carbon footprint
of procurements. The carbon footprint calculator for
Procurement Pulse was created in cooperation with
the Finnish Environment Institute and KEINO com-
petence centre.

In Procurement Pulse, all public procurement is ana-
lysed with the same categorisation model. The calcu-
lations are based on purchase invoices and emissions
coeflicients from the Finnish Environment Institute.

Carbon footprint of the National Library of Finland



During the work, we found the challenges of Pro-
curement Pulse to be, on one hand, the poor usability
and, on another, the lack of transparency in the infor-
mation provided. However, the Finnish Environment
Institute will publish an academic article on the calcu-
lation methods used in the tool.

Information on Procurement Pulse is accessible by all
members of the organisation who request user rights
from the service. The tool can, for example, provide
information at the National Library level, itemised
according to the expense structure. The service covers
all purchasing invoices from the National Library, not
just procurements made through Hansel.

2.3 Assessment and calculation principles,

The working group wanted to keep the evaluation
work simple and clear, to use existing calculation
methods and formulas and make sure that the same
data would not be counted in several different calcu-
lations. At the same time, it is essential that no sig-
nificant emission sources are omitted, or at least that
such omissions are clearly documented.

Data on emissions from facilities (heating, cooling
and lighting) were obtained from the accounting doc-
umentation and energy contracts of the University of
Helsinki’s Facilities and Properties sector. Meanwhile,
it was unfortunately impossible to calculate the cli-
mate impact of waste management for the Helsinki
Library Quarter, as the University of Helsinki’s waste
management contracts incorporate several facilities
and waste amounts generated by individual units can-
not be reliably calculated.

Information from Hansel’s Procurement Pulse service
was used for material acquisitions and other purchas-
es. For library collection acquisitions only printed
material (books, periodicals) were considered, since
there was insufficient information regarding the car-
bon footprint, calculation models and related research
regarding electronic material.

The acquisitions of the I'T equipment were includ-

ed under ‘other acquisitions’. In the future it should
be noted that the lifespan of I'T equipment is several
years, but the Procurement Pulse service only targets
the year of purchase. The process through which the

Y-Hiilari

The Finnish Environment Institute’s Y-Hiilari carbon
footprint tool was also used, particularly in the eval-
uation of emissions from waste, travel and material
transport. Y-Hiilari is based on the Greenhouse Gas
(GHG) Protocol, which is a commonly used stand-
ard developed for climate impact calculations. It is a
tool intended for calculating the carbon footprint of
organisations and enables an organisation to track its
climate impact. The calculator considers emissions
from heat production, electricity production, waste
management as well as transport and work-related
travel.

limitations

tool calculates emissions for the year of purchase was
unclear at the time of drafting this report.

For IT, the calculation was limited to the estimated
emissions for digital service production service pro-
duction, not the carbon footprints of the clients or
service users. However, no progress was made in the
assessment of emissions from service production, as
it was impossible to calculate the carbon footprint of
outsourced servers at this time. The providers of the
outsourced servers — CSC — IT Center for Science
and the University of Helsinki’s I'T Centre (TIKE)

— are just getting started with their own carbon
footprint calculation, and the National Library has
requested to be included. It is still unclear how relia-
bly it will be possible to extract information on such
outsourced services to understand the exact amount
of the National Library’s energy consumption for each
service.

Of the digital services that the National Library of
Finland provides, most are based on open-source
code, and the library is involved in extensive IT
development of its own. This means that the emis-
sions from service provision cannot be assessed solely
based on purchased software licenses or purchased IT
services. Further investigation is needed into how the
emissions from software and digital services provided
in-house can be calculated. It may also be necessary
at a later point to move from assessing the IT-related
emissions of the organisation, as a whole, to examin-
ing individual services, or the digitisation process and
related services.
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In terms of logistics and travel, the calculation was
limited to work-related travel of employees, i.e.,
participation in conferences, training and meetings.
Commuting was excluded at this point. In addition
to work-related travel, the calculations included the
Library’s own material transport between Helsinki
and Mikkeli Digitization Unit.

The decision was made to disregard transportation of
legal deposit copies. Institutions under obligation to

provide legal deposit copies organise the transporta-
tion of the copies to the Library facilities. We do not
have precise information on such transportation, e.g.,
how many times material is transported, how long
the journeys are, and what type of vehicles are used
for the transportation. On the other hand, we would
have to decide to whose carbon footprint these emis-
sions should be allocated: the printing houses, the
National Library or the legal deposit copy libraries.

2.4 Scope of the calculation: what the National Library of Finland took into

account in its assessment

Facilities, logistics and travel

The National Library’s facilities comprise a total of
25,700 square meters (Helsinki: Library Quarter,
book cave; Mikkeli Digitization Unit: Saimaankatu 6
and Saimaankatu 8). Heat and electricity consump-
tion was calculated for these facilities. However, it was
difficult to estimate the amounts of waste, since waste
is collected by building, and it is impossible to calcu-
late the amount of waste for each organisation occu-
pying the building. Waste from the National Library
is essentially transported to the same location as waste
collected from the University of Helsinki’s Metsitalo
and Topelia buildings as well as the buildings in the
Elk Block.

For logistics, the focus was on the use of the Library’s
van between Helsinki and Mikkeli. For travel, only
work-related travel was considered. This means that
staff commutes were excluded from the assessment at
this stage. Travel was assessed both in terms of mon-
ey spent and on trips commissioned through a travel
agency.

IT and digital operations / IT infrastructure
of services

The carbon footprint of IT services and digital oper-
ations is paradoxical: on one hand, digital solutions
can reduce emissions and on the other, cause them.
This means that emissions should not be evaluated in
a vacuum, and the focus should be on the overall net
impact of digital solutions and the positive change
that can be achieved. In the future, we may have to
make principled decisions based on this total net
impact in terms of the level and extent of using digital
methods — it may be difficult to reach zero emissions.

10

Digital services are a core part of the National
Library’s service offering, and examining their emis-
sions is essential for defining the Library’s carbon
footprint.

In the early stages, we decided to examine the emis-
sions generated by the National Library’s services,
including at minimum its applications, infrastructure,
digitisation and information networks. The goal was
to focus strictly on the carbon footprint of service
provision, and at this stage exclude the emissions gen-
erated by user behaviour. The University’s internal IT
services, such as HR systems, were excluded. Purchas-
es of IT equipment and services were covered together
with other procurements in Procurement Pulse. The
decision was made to exclude digitisation and a com-
parison of digital and analogous material, primarily
because the goal was to keep the assessment simple

at the first stage. As the work progresses, these areas

should be addressed.

Procurement: collection acquisition,
preservation material, IT- and mobile
devices, furniture

In the National Library’s work, procurements consist
of several small groups, and may not have a common
denominator which would allow for reliable calcula-
tion of the carbon footprint. The overall level of the
National Library’s procurements is indicated in the
annual report, but closer examination is required for
making calculations for individual material groups.
However, such procurements are a regular and visible
part of the National Library’s daily work and opera-
tions, and as such should be included.

Carbon footprint of the National Library of Finland



The most important individual group in this catego-
ry are collection acquisitions: printed monographs,
newspapers and periodicals. The number of titles
and amounts of money are known for these materi-
al types. The biggest challenge is to find calculations
that are comparable. The calculated metrics for print-
ed material vary greatly depending on whether the
calculation method is from a Finnish or internation-
al source. For example, the lifespan of collections at
the National Library is different from that of public
libraries. The National Library’s collections comprise
several resource types, and emissions from their stor-
age and use is already considered in the calculations
for the facilities.

At the moment, electronic resources are a small but
significant part of our material acquisitions. The
FinELib consortium, which is in charge of a signifi-

cant part of national electronic resource acquisitions,
has no information of international metrics that
could be used in this context, so the assessment of the
climate impact of licensed electronical resources will
have to wait. For licensed resources, the emissions
calculations should be continued in cooperation with
Helsinki University Library (HULib) and possibly

with international university libraries.

Devices such as phones, desktop and laptop comput-
ers as well as monitors are needed in all of our work,
and they do wear and break. Manufacturers may use
different criteria to report on the carbon footprints
of individual devices, and many different methods of
calculation exist. At this stage we decided to examine
emissions from IT equipment and phones based on
the purchase invoices.

3 Results of the assessment

3.1 Facilities and waste management

Energy consumption of facilities

The National Library of Finland has four locations:
the aboveground facilities at Unioninkatu 36 and the

underground storage facility known as the ‘book cave’

in Helsinki, as well as two facilities at Saimaankatu 6
and Saimaankatu 8 in Mikkeli. At the moment, the
rental agreements for all of the locations are adminis-
trated through the University of Helsinki’s Facilities
and Properties sector. Invoicing relating to facili-

ty maintenance and heating is also handled through
Facilities and Properties.

The energy consumption data for heating and elec-
tricity is taken from the invoicing, and the emissions
calculated based on the amount of power used. Spe-
cific emissions factors were used in the calculation.
The carbon dioxide emissions from the consumption
of delivered electricity and heat are calculated using
emission factors from Oomi Energia for electricity
and emission factors from Helen Ltd for district heat-
ing. For the Saimaankatu facilities, the calculations
were based on district heating in the City of Mikke-
li. As heating is included in the rent for the Mikkeli

locations, the heating emissions for those facilities has
not been itemised.

The carbon dioxide emissions of heating and elec-
tricity consumption for 2019 were 670 tCO2-eq.
There is no data on Saimaankatu 8, since the National
Library had its own rental agreement for that facility
until 2020, and no information on energy consump-
tion is available. Heating energy for Mikkeli is also
omitted.

Waste management

Baseline data for waste management is only available
for Saimaankatu 6, Mikkeli. The Saimaankatu 8 loca-
tion should not generate any waste, as it is a storage
facility. Information on waste amounts is gathered
from the facility’s invoices. The baseline data were
imported into the Y-Hiilari calculator of the Finnish
Environment Institute, and the following assump-
tions were made: waste is transported over a distance
of 10 km, compostable waste is composted and mixed
waste incinerated.
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UNIONINKATU 36 530.7 540.6 486.1 -11.2
YLIOPISTONKATU 407.7 343.8 299.9 -14.6
1, underground storage

facilities (book cave)

Saimaankatu 6, Mikkeli

Total MWh 938 884 786

Carbon footprint 148 175 143

(tCO2-eq)

UNIONINKATU 36 428 429 368 -16.4

YLIOPISTONKATU 1,422 1,492 1,329 -12.3

1, underground storage

facilities (book cave)

Saimaankatu 6, Mikkeli | 585 582 589 1.3

Total MWh 2,435 2,502 2,286

Carbon footprint 672 495 441

(tCO2-eq)

1able 2. Energy consumption of facilities in 2018—2020.

3.2 Travel

Work-related travel

Work-related travel was assessed using both the
Y-Hiilari and the Procurement Pulse tools, mainly to
ensure the correct general quantities. In addition, the
travel agency CWT provided information on travel
and related emissions in 2019. The estimates in both
Y-Hiilari and Procurement Pulse are based on pur-
chase invoices.

The following assumptions were made in the Y-Hiilari
calculations:

Travel expenses in 2019 were €152,998 excluding

kilometre allowances and per diems.

* If the cost of a single work-related trip was
€1,000 (fights + accommodation), this means
there were a total of 153 trips.

12

* If the trips were to central Europe (2,000 km)
and a single night was spent at a hotel per trip
making a total of 153 hotel nights, the carbon
footprint was as described in the below table.

¢ In addition, it was assumed that 100 work-relat-
ed trips were taken by train between Helsinki and
Mikkeli.

With these figures, the total emissions are 33
tCO2-eq.

According to the Hansel Procurement Pulse, a total of
€120,000 was spent on travel services, but this is a lit-
tle less than actual expenses from work-related travel.
According to that figure, the carbon dioxide emissions
were 0.05 million CO2-eq.

Carbon footprint of the National Library of Finland



Table 5 features the figures for work-related travel
based on trips booked through the CWT travel agen-
cy in 2019. According to that, the emissions in 2019
were 52 tCO2-eq, so practically the same as the calcu-
lations based on Procurement Pulse.

Material transportation between Helsinki
and Mikkeli 2019

The National Library owns a van which is primar-
ily used to transport library material between Hel-
sinki and Mikkeli. In addition, the National Library
delivers legal deposit copies to legal deposit librar-
ies around Finland, but the deliveries are performed
by a third party. In the carbon footprint assessment,
the decision was made to exclude deliveries of legal
deposit copies from the calculations.

The following assumptions were made for material
transportation:

*  One return trip from Helsinki to Mikkeli is 460
km.

Library material is transported every other week,

except in the summer.

 'This means that the annual average of material
transportation trips is 23, and the total distance
10,580 km.

*  The calculations have assumed that the weight of
the van is 2.7 tonnes, and that it is fully loaded.

For comparison, the estimated emissions for the same
target were checked on Procurement Pulse. Fuel is
only bought for the National Library’s van. According
to Procurement Pulse, the emissions from fuel and oil
were 10 tCO2-eq. This is approximately four times
the result from Y-Hiilari.

3.3 IT and digital services / IT infrastructure for services

External servers

The process began with an inquiry to CSC — IT
Centre for Science and the University’s IT Centre
regarding their server infrastructures and the carbon
footprint levels for the National Library as a whole. A
brief survey was sent to service providers, explaining
the goals of the assessment and requesting the neces-

whether the service providers consider the full time-
span of the server equipment in their calculations, or
just runtime energy consumption. More information
on the modes of energy production was also request-
ed, but it proved challenging to obtain answers to
these questions from organisations providing servic-

es to the National Library. Both the CSC and the

sary information on energy consumption and emis-
sions with as much detail as possible (for the CSC
this included long-term storage). It was also asked

tCO2-eq

Emissions from waste management 2.6

Emission type

Emissions from waste transportation | 0.010

Total greenhouse gases generated by | 2.6

waste management

Table 3. Carbon footprint for waste in Mikkeli in
2019, based on the Y-Hiilari calculator of the Finnish
Environment Institute.

IT Centre are at the very beginning of their carbon
footprint assessments, and customer-specific ener-

Km total tCO2-eq
Flights within Europe 306,000 25.8
T.ram travel within 46,000 0.7
Finland

Number of trips | tCO2-eq
Hotel nights 153 6.1
total 32.6

Table 4. Emissions from work-related travel in 2019 based on
the Y-Hiilari calculator of the Finnish Environment Institute.

Mo. 2019 Emissions tCO2-eq | km CO2-eq

Air 50,3 550 558 Road transports 1,972

Rail 2,2 50 127 Fuel production 463

total 52,5 600 685 total 2,435 = 2.4 tC02

1able 5. Emissions from work-related travel boo-
ked through CWT in 2019.

1able 6. Transportation emissions in 2019 based on the Y-Hii-
lari calculator from the Finnish Environment Institute.
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gy consumption data was not available at the time of
writing.

At the CSC, the carbon footprint assessment has so
far focused on the LUMI supercomputer, which is
being constructed in the Kajaani server room. Other
measures to calculate the carbon footprint of services
are underway, but the main work is just beginning.
This means that there were no direct answers regard-
ing the carbon footprint of services provided to the
National Library. It was decided that in the future, it
would be most efficient to find answers cooperatively,
covering the entire service selection. This is because
many decisions must be considered in the model-
ling, including impacts of equipment manufacture
(or procurement in general) as well as how the share
of things such as data traffic or storage capacity can
be allocated for individual services, etc. This means
that cooperation between the CSC and the National
Library is required.

The next steps have already been tentatively discussed.
For the CSC, the work has to do with the sustainabil-
ity metrics in its strategy. The goal is to use recognised
international methods. According to a preliminary
estimate, determining emissions for virtual server
solutions will be particularly challenging. The inten-
tion is to begin with a pilot project, even though a
single pilot will not provide a comprehensive over-
view of the situation. However, cooperation on the

assessment will be mutually beneficial for both the
CSC and the National Library.

Correspondingly, the University of Helsinki is about
to launch its project to reach carbon neutrality by
2030 in which a roadmap for this purpose will be
drafted. This roadmap will include goals, a schedule

and measures to reduce and compensate climate emis-
sions from various operations. The University’s carbon
footprint will also be calculated and plans drafted to
increase its carbon handprint. The National Library
participates in this work.

The National Library’s server

In addition to the external servers, the National
Library has its own server in its Mikkeli location. The
Mikkeli server was included in the energy consump-
tion data of the facility, but was not separately item-
ised at this stage. Its share of the electricity consump-
tion of the facility is approximately 10%. Emissions
from cooling the space could not be calculated.

Calculator in development for climate
emission assessment of digital services

In addition to collecting the above information, we
had a discussion with the julkisten digitaalisten palve-
luiden ilmastovaikutukset —project (a project on the
climate impacts of public digital services) of the Finn-
ish Environment Institute, KPMG and LUT Univer-
sity. The project will create a calculator to determine
the climate impacts of public digital services.

The calculator will first be piloted with digital services
in the social and healthcare sector, which are reason-
ably small in scale when compared with the Nation-
al Library’s Finna service, for example. However, the
goal is to include discussion on the applicability of
the new calculator to estimating the climate impact
of an infrastructure service such as Finna in the final
report of the project. On this basis it will be easier to
see how well the calculator would suit our other ser-
vices. The intention is to continue dialogue and coop-
eration with experts from the Finnish Environment
Institute after the project has ended.

3.4 Procurement: material acquisitions, library equipment, devices, furniture

Library collection procurement

The majority of the library’s collections consists of
consists of printed monographs, but it also includes
e-journals and other licensed resources. According
to the Hansel Procurement Pulse tool, the National
Library’s books, periodicals and other print procure-
ments totalled €5.58 million in 2019. As procure-
ments for the FinELib consortium are invoiced via
the National Library, most of this is procurements
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of material for use by organisations other than the
National Library. The National Library’s own litera-
ture procurements in 2019 amounted to €580,000,
or 10% of the total indicated by Procurement Pulse.
According to Procurement Pulse, the carbon footprint
of the books, periodicals and other printed resourc-

es was 870 tCO2-eq. If we calculate 10% of this as
being the actual carbon footprint of the National

Carbon footprint of the National Library of Finland
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Graph 3. Distribution of purchase invoices for ICT services in 2019.

Library’s procurement, its total emissions would be 87

tCO2-eq.

Procurement Pulse can also provide information by
product supplier or service provider. The National
Library purchased €30,000 of protective equipment
from Hakakansio in 2019. The estimated carbon
dioxide emissions from the protective folders was 20

tCO2-eq.

ICT procurement

According to Procurement Pulse, the total cost of
ICT service procurement was €1.03 million, and
based on this, the carbon dioxide emissions were 100
tCO2-eq. ICT services included programming pur-
chased from a third party (for digi.kansalliskirjasto.

fi, Finto and Melinda services) as well as maintenance
and development of the website kansalliskirjasto.fi. IT
expert services constituted the largest service group,
and the biggest service providers were Gofore Oy

and CSC - IT Centre for Science. Most of the costs
for CSC were for server maintenance. In 2019, the
National Library purchased a total of €193,000 worth
of services from CSC, of which only 0.65% were
training costs and the rest server-related costs.

Purchasing invoices include CSC invoices which are
mainly server costs, but there is no charge for the
University of Helsinki’s I'T Centre servers, and the
invoices exclude costs for long-term storage of digital
resources (on CSC servers).

The cost of purchasing ICT equipment in 2019 was
€150,000, and based on this, its emissions were 40
tCO2-eq. The purchased equipment were laptop
computers (51%), IT terminals (20%), computer
accessories (17%) and mobile phones (9%).

Equipment that is removed from use is recycled (the
University’s instructions are on the Flamma intranet).
The equipment is auctioned in the Kiertonet online
auction service.

The National Library uses its equipment for as long as
possible. The average lifespan depends on the type of
device: for computers, it is 56 years, for phones 2—4,
for tablets, 4-6 and for tabletop printers, scanners
and monitors, 8-10 years.

Furniture procurement

According to Procurement Pulse, a total of €90,000
was used on furniture purchases, with emissions esti-
mated at 30 tCO2-eq.

Other procurement

Other materials and equipment €120,000 = 70
tCO2eq (IT accessories, cleaning supplies, tools, etc.)

Expert and research services €180,000 = 30 tCO2-
eq. Most expert and research services purchased repre-
sented various types of consultancy and staff training.
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3.5 Summary of the assessment work

This chapter presents the results of the assessment.
The sources and calculation principles for the figures
are described at the beginning of the report.

According to Procurement Pulse, the Nation-

al Library’s carbon footprint based on its purchase
invoices is 1,890 tCO2-eq, while the carbon footprint
for all of the University of Helsinki is 91,980 tCO2-
eq. This means that the National Library represents
2% of the University’s carbon footprint. The esti-
mated emissions from Procurement Pulse and those
from the National Library’s own calculations differ
significantly. However, the National Library will use
the total of 1,018 tCO2-eq from its own calculations
for now, even though a large portion of the values are
from Procurement Pulse. It has been possible to take

things such as facility emissions better into account in
the National Library’s own calculations.

At the end of 2019, the National Library had 234
employees (on staff), and a total of 219 full-time
equivalents were completed at the National Library in
2019. This means that at the National Library, carbon
emissions/full-time equivalent were 4.65 tCO2-eq,
which represents half of the average carbon emis-
sions of the average Finn, or the production of 2,100
beef steaks of 150 grams (OpenCO2.net 2022). This
factor should be viewed with some reservation, and
direct comparison with other organisations is not
without its problems. Whenever a figure such as this
is used, background factors should be considered
along with how the organisations being compared

differ.

Heating energy (2019) 175 Emissions factor by energy producer
Electricity (2019) 495 Emissions factor by energy producer
Waste (Mikkeli 2019) 2.6 Y-Hiilari

Material transport 2.4 Y-Hiilari
Helsinki-Mikkeli—Helsinki -10 tCO2-eq According to Procurement Pulse
Work-related travel (2019) 53 CWT (travel agency)

-50 tCO2-eq According to Procurement Pulse
-33 tCO2-eq Value based on Y-Hiilari

Library collections 87 Procurement Pulse
Protective folders 20 Procurement Pulse
Furniture 30 Procurement Pulse
Other materials and supplies 70 Procurement Pulse
Expert and research services 30 Procurement Pulse

ICT services 100 Procurement Pulse
ICT equipment 40 Procurement Pulse
Servers Na. Na.
Total 1018
Table 7. The National Library’s climate emissions in 2019.
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Graph 4. Distribution of the National Librarys emissions in 2019.

4 Conclusion

This report describes the work of the carbon foot-
print team up until now as well as the results of the
assessment. The assessment has revealed areas in
which comprehensive information is unavailable, and
provided ideas for how to continue the work. The
work of the working group has been a very tentative
survey, which has included a great deal of self-reflec-

4.1 Carbon footprint assessment

The work now completed on the carbon footprint
assessment could be said to provide a superficial over-
view of the situation while increasing the National
Library’s understanding on the matter. The evaluation
provides tentative perspectives on the kinds of issues
the National Library can or should address.

At this stage of the evaluation, the National Library
decided to use 1,018 tCO2-¢eq as the total sum of
emissions. This number itemises emissions from facil-
ities and travel in more detail than the Procurement
Pulse assessment.

tion and development of self-awareness on the part
of the organisation. The following subchapters strive
to answer the objectives set for the assessment in the
introduction.

The report has also sought to draw comparisons with
the University of Helsinki and other organisations.

Energy consumption at the library facilities consti-
tutes the largest share of emissions for the National
Library, representing approximately two-thirds (60%)
of all currently examined emissions. The emissions
comprise electricity consumption as well as district
heating and cooling. The development of the facilities
is under the responsibility of the University of Helsin-
ki’s Facilities and Properties sector, with the exception
of the Mikkeli locations. The University’s goal in its
facility development is to invest in energy efficiency,
renewable energy and waste heat recovery. The Uni-
versity of Helsinki’s carbon neutrality roadmap will be
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completed in early 2023 and it includes facility devel-
opment guidelines.

At 21%, procurement was responsible for a large por-
tion of overall emissions. These are mainly procure-
ments of ICT services and library material. Work-re-
lated travel and material transport played a smaller
role at a total of 4%. The assessment work thus far is
a good start. In the future and when drawing conclu-
sions, it should be remembered that the assessment
excluded emissions from server operation and cod-
ing work for digital services as well as the digitisation

efforts in Mikkeli.

Emissions are only one way of evaluating sustaina-
bility, and to interpret the overall view, we must look
beyond the figures and engage in a conversation about
values regarding the reasons behind specific choices
and their goals. We may have to accept some major
emission sources to attain broader, longer-term social
impact. When assessing the emissions of an organ-
isation such as the National Library of Finland, the
focus should be on both ecological sustainability and
the context in which emissions are created, including
the value generated through the cultural and social

4.2 Available baseline data and tools

Most of the available baseline data is financial infor-
mation from accounting which is exported from the
Hansel Procurement Pulse tool. The Procurement
Pulse service features a carbon footprint assessment
tool based on purchase invoices, and receives the
National Library’s purchase invoice information from
accounting. The Procurement Pulse’s method for
calculating carbon dioxide emissions from purchase
invoices is not transparent, but it is currently the
best tool available for evaluating emissions. However,
using the tool or, more importantly, interpreting the
figures it provides, requires a good understanding of
accounting and the finances of the organisation.

As the figures from Procurement Pulse have been
generated based on coherent logic, at least within the
University of Helsinki, they are a sensible basis for
carbon footprint assessment. The benefit of Procure-
ment Pulse is that information on money spent, and
the carbon footprint based on it is available itemised
according to the biggest suppliers. This makes it easier
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sustainability provided by our services as well as the
overall value chain of our service production.

These results are a useful starting point for recognis-
ing goals and targets for reducing emissions as we
strive towards carbon neutrality by 2030. We can try
to find ways of reducing electricity consumption, for
example, but due to the nature of our work we can
never fully attain carbon neutrality if the energy we
use is generated with fossil fuels. Since the National
Library is part of the University of Helsinki, cutting
facility emissions is strongly tied to overall decisions
made by the University in terms of how its electricity
and heat are produced.

The National Library itself can impact the emissions
from its material procurement and travel by taking
the ecological perspective more strongly into account.
In addition, we must pay closer attention to mak-
ing sure our digital services are produced according
to Green ICT and Sustainable Web Design princi-
ples. This requires comprehensive skills development.
On the other hand, we must remember that in terms
of outsourced services and other procurement, the
National Library is tied by the University’s framework
procurement contracts.

to see the source of the expense and estimated carbon
footprint. For example, based on information from
Procurement Pulse, we can sort the biggest contrib-
utors to the carbon footprint among purchased ICT
services, or we can itemise the carbon footprint gen-
erated by protective equipment for the collections.
However, in all these processes we must note that the
calculation produces ‘sufficiently accurate’ informa-
tion, not necessarily exact data. In all assessment,

the main thing is to understand the scales and their
correlations.

For facilities, information is available on electricity
and heat energy consumption, which can be used as
a basis for assessing the carbon footprint of facilities.
Emissions from waste management can be assessed
for the Mikkeli facilities, but no reliable information
is available on waste amounts for the Helsinki library
facilities.

Carbon footprint of the National Library of Finland



The Y-Hiilari calculator from the Finnish Environ-
ment Institute can be used to estimate the carbon
footprint contribution of facilities as well as emissions

from transport and work-related travel. Then, the cal-
culation is based on an estimate of annual transport
journeys, or plane or train trips.

4.3 What have we learned? Support from partners and help from external

experts

The biggest surprise of the process was that current-
ly available information makes it impossible to fully
delve into the carbon footprint of digital services. The
digital dimension is key to the work of the National
Library of Finland. Determining the emissions caused
by digital infrastructure requires further work both
with the University of Helsinki and the CSC. Both of
these institutions are currently investigating their own
carbon footprint, after which it may be possible to
study the contribution of the National Library’s ser-
vices to total emissions. The carbon footprint of the
long-term storage of the National Library’s born-dig-
ital and digitised resources is a separate question. In
addition, long-term storage is carried out on a CSC
server.

During the work, we gained a clearer understanding
of the connections of the National Library’s work, ser-
vices and processes to a number of external institu-
tions. For carbon footprint assessment, it would be
necessary to determine emissions for the entire opera-
tional chain. Emissions are created at different points
along the chain of operators, and calculating them is

4.4 Further points of study

Even based on a cursory study, we can state that the
National Library’s operations, processes and service
production form an extensive network of co-depend-
encies, where it may be possible to determine the gen-
eral extent of the National Library’s carbon footprint
along with the main emissions sources and possibly
compare them with those of other organisations, if
certain delimitations are made and calculation meth-
ods clarified. However, exact figures are impossible to
uncover.

In the future it could be interesting to analyse the
overall emissions from the Finnish network of librar-
ies and cultural heritage institutions; that is, at least
to analyse how various emissions are generated across
the field and their respective correlations. The conver-

not simple, or even possible for the National Library
as a single institution.

Determining the emissions for operational chains
requires cooperation among all institutions on the
chain, significant transparency in operations and
negotiating how emissions from various stages along
the chain are allocated to individual institutions. It
was almost surprising to see how little transparency
there was among the parties. For example, no easily
available data exists on the climate impact of serv-
ers or data transfer, or how emissions from electronic
materials are calculated.

If we want to expand the work on carbon footprint
assessment, we will need expert guidance and cooper-
ation particularly among the various parties involved
in operational and service processes. For the National
Library, cooperation with the University of Helsin-
ki, for example, will continue to be highly important.
The special characteristics and needs of the National
Library’s work should be considered in the Universi-
ty’s assessment work, and also in that of the CSC.

sation should include the entire cultural heritage field
along with the organisations that produce the infra-
structure that serves it, such as third-party providers
of metadata. We should also specify the role of Finna
as a platform service — how should emissions from
Finna be considered in the emissions calculation of
client museums, archives and libraries.

For digital services, we should also consider the dual
ecological impact of digitalisation. In addition to cli-
mate emissions, we should study the green handprint,
i.e., how much are emissions reduced because these
services exist. In general, it would be both interest-
ing and important to determine the social net impact
of the work of cultural heritage organisations. Even
though the field does generate some emissions, it also
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provides a great deal of added value to society in other
areas of sustainability and responsibility.

However, before embarking on such extensive analy-
ses, we should first focus more on the emissions from
the National Library’s own work, including its ICT
infrastructure and digitisation. Evaluating emissions
from our equipment more closely would be work-in-
tensive. The National Gallery’s report on its I'T equip-
ment, described in chapter 1.3.1, provides a general
understanding of this. There is no exact information
available on the overall emissions from digital infra-
structure. Determining the original manufacturing,
etc., conditions of devices is also challenging, as not
all of the related information is fully transparent.
However, some device manufacturers do offer infor-
mation of the lifetime emissions of their devices on
their websites.

We also need to minimise the climate emissions from
the software we produce. Finland is rapidly gain-

ing expertise in Green ICT and Sustainable Web
Design processes, and the National Library should
also increase its in-house skills in this area. Follow-
ing related international developments, information
sources and indicators is also useful.

Emissions from licensed electronic resources which
are central to the work of the National Library are
especially related to major international publishers
and their processes. Publishers have released respon-
sibility reports, but they do not provide information
relevant to carbon footprint calculation. In this area,
the evaluation work should be international, and

the allocation of emissions based on internationally
agreed practices. Analysing emissions from electronic
resources together with our stakeholders and partners,
such as the Helsinki University Library, could also
prove fruitful.

4.5 Suggestions for the management of the National Library of Finland

The working group makes the following suggestions
to the management of the National Library for fur-
ther carbon footprint assessment and for a roadmap
towards carbon neutrality:

2023-2024:

*  Determining emissions from digital operations in
cooperation with the University of Helsinki’s IT
Centre and the CSC, server emissions with the
IT Centre, CSC and Mikkeli location

* Digitisation; device emissions (lifetime)

* IT equipment, primarily employee computers
(lifetime)

*  How are we implementing principles of Green
ICT and Sustainable Web Design? — In-house
skill development

20

*  Collecting background material

* Planning and implementing responsibility report-
ing for 2022 — leadership should draft the frame-
work for the report

2024:
*  Roadmap to carbon neutrality by 2030 together
with the University of Helsinki

2025 and onwards:

*  Emissions from supply and value chains; further
evaluation of emissions from the Finnish library
field, emissions from legal deposit copies — exter-
nal expertise must be employed, funding
sought for the evaluation work

Carbon footprint of the National Library of Finland
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