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Socio-economic analysis – PTS-procured telephony services for people with disabilities

Description of PTS's assignment in relation to the study
The Swedish Post and Telecom Authority (PTS) procures inclusive telephony services as
mandated by the Government and with the aim of meeting the need for universal services
pursuant to Chapter 5, Section 6 of the Electronic Communications Act. In order to analyse
the benefits of the services and their possible future design, PTS conducted a cost-benefit
analysis of existing telecommunications relay services.

PTS commissioned A-focus to calculate the socio-economic benefit of the three
telecommunications relay services (Bildtelefoni.net, Teletal, Texttelefoni.se).
The conclusions and recommendations made in the report are those of the consulting firm.
PTS finds that the results and conclusions provide a good basis for the development of PTS's
services for inclusive telephony.

In 2019, PTS's cost for the three services amounted to SEK 67.3 million. The largest cost item
for each service is interpretation.

The benefit generated consists of the improvement to quality of life created when the
services are used. It arises because the services contribute to increased accessibility
compared to the absence of the services. The improved quality of life occurs for those who
interact with each other, both for the primary user group and for the group's counterparts
in society. Benefit also arises from the use of these services at work, making the labour
market more accessible.

The most common calls through the telecommunications relay services are between users
and public administration. Because these calls are necessary, an opportunity cost arises. In
order to achieve comparable quality and benefit, the opportunity cost is assumed to arise
from a face-to-face meeting with an interpreter on site.

When calculating the benefit, the cost of the service is weighed against these opportunity
costs and other economic impacts in society, yielding the following range of net benefit:
•

Bildtelefoni.net cost SEK 61 million in 2020 and SEK 49 million in 2019, and provides
SEK 106–183 million in benefit (each SEK yields about 2 in societal benefit)
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•

Texttelefoni.se cost SEK 12 million/year in 2020 and 2019, and provides SEK 48–131
million in benefit (each SEK yields at least 3 in societal benefit)

•

Teletal cost SEK 6.5 million in 2020 and SEK 5.5 million in 2019, and provides SEK
30–91 million in benefit (each SEK yields at least 5 in societal benefit)

Bildtelefoni.net yields the greatest benefit in terms of SEK, while Teletal yields the greatest
benefit in terms of SEK invested. The user potential for all services is estimated to be greater
than today. For Teletal, it is estimated to be significant.

The assignment also includes analysing the potential consequences of merging the three
telecommunications relay services, and to calculate the cost and socio-economic benefit of
a possible future service for text-based telephone calls.
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A-focus
A-focus, established in 2000, is a consultancy company specialising in digitalisation,
broadband and media. A-focus offers consulting services in research, analysis and advisory
services to actors in the telecom and ICT sector as well as to the public sector. Our
assignments contribute to increased knowledge and insight into electronic communications,
broadband and digitalisation markets. A-focus works closely with our clients to transfer
knowledge using structured group discussions using modern techniques and leading
methods. A-focus is characterised by these areas of expertise:

▪ Expert knowledge and insight into digitalisation, the electronic communications market
and ICT, its market forces, and technical, economic and legal conditions.

▪ Extensive knowledge of practical methods, tools and models. This also includes financial
calculations, and consulting.

▪ Knowledge and experience of the regulatory environment of the television and broadband
market, application of the regulatory framework, and its impact on the market.

▪ Many years of experience in complex inquiries and market studies for public
administrations. Great insight of how different perspectives (e.g. political, market,
economic and legal) need to harmonise at these clients.
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Summary
PTS is responsible for ensuring that electronic communications and postal services are
accessible to people with disabilities. Among other things, PTS procures three telephony
services: Bildtelefoni.net, Texttelefoni.se and Teletal. PTS has commissioned A-focus to
calculate the socio-economic benefit of the three services individually, and the consequences
of merging them into one service and procuring them from one operator, or of procuring the
merged service from two operators. The aim is to provide PTS with a basis for comparison
between the services.

The assignment was carried out as an external study commissioned by PTS. The assignment
had a tight timetable and resource framework, which left limited scope for the development of
methods and the collection of primary data. The study is mainly based on publicly available
information on telecommunications relay services, market developments, providers and PTS.
Where such information was lacking, assumptions and comparisons with similar studies were
made. The calculation model, assumptions associated with the model, and other conclusions
are A-focus' own.

One finding is that there is a huge dearth of relevant information on user needs and how well
the telecommunications relay services meet these needs, such as when and why the different
services are used, the advantages and disadvantages of the services, available substitutes, the
extent to which the services are known, etc. Another finding is that most of the analyses we
have identified are based on only one perspective – increasing accessibility for the primary
user group. While the user perspective is important, analyses of how society benefits from
making the primary user group accessible should also be included.

In 2019, PTS's cost for the three services amounted to SEK 67.3 million. The largest cost item
for each service is the interpreter. Added to this are technical platform costs, administrative
costs and management costs. In addition to PTS's cost for providing the telecommunications
service, there are costs for prescribed products and, to some extent, the end customer
subscriptions. The generated benefit consists of the improvement in quality of life created
when the services are used, referred to as QALY (quality-adjusted life year – health gains in
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terms of fully healthy year of life). It arises because the services contribute to increased
accessibility for users compared to a scenario where the services did not exist. The improved
quality of life occurs for those who interact with each other, both for the primary user group
and for the rest of society. Benefit also arises from the use of these services at work, making
the labour market more accessible. The most common calls through the telecommunications
relay services are between users and public administration. Because these calls are necessary,
an opportunity cost arises. In order to achieve comparable quality and benefit, the
opportunity cost is assumed to arise from a face-to-face meeting with an interpreter on site. In
the calculation model, estimates of such benefits have been made on a best effort basis, given
the available evidence and knowledge.

Our assumptions and calculations show that all telecommunications relay services generate a
positive net value. As A-focus adopted a cautious approach in its estimates, we believe that
the positive net values are robust. Based on current design and usage, Bildtelefoni.net has the
highest net value, even though this service generates the highest costs for the Government.
However, we estimate that all services have higher market potential, but that knowledge of
them is generally low. This is particularly the case for Teletal. Unless the design of the services
changes, we believe that the benefits of a merger are small. In terms of cost, the efficiency
gains are low because the degree of substitution, i.e. the possibility of replacing one
interpreting service with another, is very low. In addition, the technical platform is already
delivered by one provider. The gains from synergies are therefore likely to be small. Some cost
reductions may be achieved through PTS saving time by procuring only once instead of three
times. However, such a procurement would be more complex and require more resources
from PTS. There is also a risk that a merged service would equalise pricing and thus indirectly
lead to a price increase on Texttelefoni.se and that PTS would create a de facto monopoly
situation during the contract period.

As an option, A-focus also estimated the socio-economic benefit of an auto-generated speechto-text service. The pace of development is rapid, additional language resources are available
and a growing number of services are being established while functionality is starting to be
made available in mass-market- products. Some regions are already providing auto-generated
speech-to-text services today. Compared to PTS-procured telecommunication relay services,
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auto-generated speech-to-text is expected to meet the needs of other users and to replace some
calls. As development takes place, especially with better trained language resources, the
benefit will become greater. Our calculation shows a positive net benefit for this service as
well, but both user benefit and quality of service would need to be further evaluated. This is
an interesting area and we recommend that PTS participates in a development project, in
particular to increase knowledge of what form the technical solution might take and whether
specific development efforts are needed to meet the needs of the user groups.

Finally, we recommend that PTS use this analysis as a starting point for further work. There is
a lack of similar analyses, both nationally and internationally. We have not been able to
identify other studies of this kind, but several have expressed an interest in such. As indicated,
some facts are not publicly available and the calculation models must therefore be based on
assumptions. PTS therefore has considerable scope for further developing this socio-economic
analysis and its calculations. However, it is important to apply a holistic approach to the
benefit perspective when carrying them out. A lack of a holistic perspective often leads to a
one-sided focus on direct costs and on the size of government appropriations, while the social
benefits are often described in qualitative and abstract terms. The benefits are thus not given
the same weight in conclusions and subsequent initiatives.
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1

Background

PTS is mandated by the Government with ensuring that electronic communications and postal
services are accessible to people with disabilities. Among other duties, PTS procures services
for inclusive telephony in cases where the market does not provide the services. Three of the
procured services are:
▪ Bildtelefoni.net – interprets telephone calls to and from Swedish sign language.
▪ Texttelefoni.se – converts telephone calls to and from written Swedish.
▪ Teletal – helps people with speech difficulties, memory problems or other cognitive
difficulties.
PTS has commissioned A-focus to calculate the socio-economic benefit of the three
aforementioned services in their current form, if they are merged into one service, and if the
merged service is procured from two operators. The purpose of the assignment is to provide
PTS with a basis for comparing the benefits of the services in relation to each other, and to
assess the impact of the aforementioned changes on the economic benefit to society and on
PTS's costs for the services.

2

The assignment

A-focus has been in charge of the assignment. Begripsam AB provided expert support in the
field of disability and the user perspective, and Ekonomismus provided expert support in
socio-economic calculations. The assignment, including the option, was carried out from
December 2020 to March 2021. The study was conducted using the following process:
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Figure 1: Overview of the working process.
Kick-off meeting with PTS: In-depth discussion of focus areas, purpose and objectives of the
assignment. In addition to the subject matter, the focus was on the performance of socioeconomic analyses and calculations.
Information gathering (secondary and primary data): The analysis is based on available qualitative and quantitative information at PTS as well as previous studies conducted by Afocus in this area. In order to gain a deeper understanding, interviews were conducted with,
and facts gathered from, some providers of the procured services and other actors. In
addition, 9 qualitative interviews were conducted with deaf and hard of hearing people; a
summary can be found in Appendix 1. Research on similar studies in other countries was
carried out; see Appendix 2.
Formulation of assumptions regarding benefits and costs: The benefits and costs generated
by the telecommunications relay services were identified based on the purpose and design of
the services. To support this work, we used the so-called PENG model (described in Appendix
3) and other general methodologies for socio-economic analyses.
In-depth look at social benefit: A key aspect of the assignment was to assess the impact of the
services on accessibility for primary users and society as a whole. We therefore looked in
depth at social benefit analyses in accessibility and related areas.
Design of the calculation model: Based on assumptions regarding benefits and costs as well
as the quantitative facts available, a calculation model was design.
Supplementary information gathering: To improve the quality of the calculation model in
particular, supplementary information was gathered, through both additional interviews and
in-depth research of published material.
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Written report and final presentation: The work process, assumptions and conclusions are
presented in this report. An overview of socio-economic analyses is presented in Appendix 3.
Analysis: The team that carried out the assignment consisted of four senior consultants (two
lead consultants and two support consultants), plus one junior consultant (responsible for
international comparison). The lead consultants progressively gathered information and
defined assumptions. These were then compiled and discussed further with the two
supporting consultants. The analysis was thus further developed and quality assured on an
ongoing basis.
Ongoing debriefings with the client: The lead consultants were in regular contact with PTS.
This was done through formal status meetings and as needed on specific issues. A more
comprehensive debriefing regarding assumptions and conclusions took place in the final
phase of the assignment.

2.1

Delimitations and assumptions in the assignment

The assignment was limited in scope and calendar time. Limited scope was given for
adaptation of methods and gathering of primary data. The assignment did not include:

▪ Conducting user studies and needs assessments. However, a small number of qualitative
interviews were conducted in order to obtain some input from end users; see Appendix 1.
The lack of user studies means that there is a lack of reliable facts on usage rates,
substitutes, awareness, the actual size of the target group, etc. In particular, there is a lack
of information on users of Teletal and speech-to-text (option). Where facts were lacking, we
made assumptions or excluded certain aspects.
▪ User testing of the functionality and quality of the services. The assumption therefore is
that the services work as intended. For speech-to-text, we believe there are still quality
gaps and took this into consideration.
▪ An assessment of what benefit the services could generate if adapted to user needs or if
relevant technological development was incorporated. In line with the purpose, our
starting point is the services in their current form and use.

During the assignment, the Bildtelefoni.net service was under renewed procurement. Existing
and potential providers therefore did not agree to participate in the study, except to a very
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limited extent. Assumptions regarding the technical equipment and service functionality were
therefore based on publicly available information, some provider contacts and existing
knowledge at PTS, A-focus and Begripsam.

2.2

Option

PTS has made use of the option whereby A-focus calculates the socio-economic benefit and
the cost to PTS of establishing a service for speech-to-text telephone calls at the authority. In
the calculation, it was assumed that speech-to-text technology is good enough to provide good
support to users of the service. Through the service, it is possible to see what the other party in
a call is saying by means of auto-generated text in the mobile phone. The results of the option
are presented in Chapters 12–13.

3

Introduction

According to the Electronic Communications Act (2003:389), telephony services must be
provided to the same extent and at the same terms as for other end users and meet the needs
of people with disabilities. A telephony service is a service that enables a person to make or
receive calls via a telephone number, from their permanent residence or place of business. It
must also be possible to reach the emergency number 112. The rules are technology neutral,
meaning that the telephony service can be provided through either a fixed or a wireless public
electronic communications network (telecommunications network). In addition to being
affordable for the subscriber, the request must also be reasonable, i.e. economically justifiable
and practically feasible. This is part of the so-called universal service obligation, meaning
there is a legal requirement for a minimum range of specified telephony services. The
Ordinance (2007:951) with instructions for the Swedish Post and Telecom Authority (the
Ordinance) states that PTS shall:
▪ Meet the needs of people with disabilities for specific postal services, basic payment
services and electronic communication services through procurement.
▪ Promote confidence in and the ability and opportunity to use IT and electronic communication services.
▪ Promote the achievement of disability policy objectives within its area of responsibility.
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▪ Act as a unifying, supporting and driving force in relation to other concerned parties.
▪ Fund development projects, other initiatives to increase accessibility, usability and
diversity in IT and electronic communication, and electronic communication services for
people with disabilities. The maximum amount of support is EUR 500,000 per company
over a period of three fiscal years.
▪ Consult with relevant authorities, initiate an ongoing exchange of information between
authorities.
There are also overarching policy objectives in the areas of both digitalisation and disability
that society should work to ensure that everyone can communicate on equal terms and that
everyone is digitally included. PTS's sphere of responsibility thus spans both of these objective
areas and is broader than the procured telecommunications relay services.

PTS's appropriation directions for 2020 states that PTS has a government appropriation of
approximately SEK 136 million for initiatives aimed at people with disabilities. It may be used
for expenditure related to the procurement or reimbursement of all necessary information
initiatives, including telecommunications relay services for people with disabilities. In
Sweden, the Government has ensured that universal services are available through
procurement. Procurement of the three telecommunications relay services is normally carried
out every four or five years. Telecommunications relay services should enable translation
between either sign language or Swedish speech or interpretation of speech where
conversational support is needed for understanding between people.

Bildtelefoni.net
▪ Enables people who use Swedish sign language and people who use Swedish speech to call
each other, and to have calls interpreted remotely.
▪ The current provider is Evantia Group together with NerikeTolkarna (interpreting service)
and nWise (technical platform).
▪ The service is available free of charge 24 hours a day, 7 days a week.
▪ On weekdays from 8:00 to 17:00, remote interpreting is offered for up to 60 minutes.
▪ Calls to the emergency number 112 via Bildtelefoni.net are connected to an interpreter with
priority.
▪ The user may have access to a videophone or other terminals.
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▪ It is also possible to call via the service's own web and mobile application.
▪ Use of the service's applications increased in 2019 from 31.9 per cent of the total number of
incoming video calls in January to 34.4 per cent in December.
▪ Use of Bildtelefoni.net has increased by about 10 per cent per year over the past three
years.
▪ PTS's cost for Bildtelefoni.net is SEK 31.87 per call minute (current prices as of January
2021).

Texttelefoni.se
▪ Relays calls between people who speak and people who write Swedish.
▪ Both analogue and digital text telephones can be used, and it is also possible to make calls
via web and mobile applications.
▪ Calls are relayed verbatim in real time, in Swedish or English, by telephone operators in a
three-party conversation.
▪ The service is intended for deaf, persons who are hard of hearing and persons with speech
impairment, as well as anyone in contact with persons in these target groups.
▪ The current provider is Samres AB, whose service is based on a technical platform from
nWise.
▪ The service is free of charge.
▪ According to PTS's evaluation, there is increasing use of other alternatives (e.g. email, text
message and chat) instead of the procured service.
▪ Use of Texttelefoni.se has decreased by about 5 per cent per year over the past three years.
▪ PTS's cost for Texttelefoni.se is SEK 10.48 per call minute (current prices as of January
2021).

Teletal
▪ Enables people who have difficulty understanding speech or need call support to call each
other or people who use Swedish speech.
▪ An interpreter who is able to interpret difficult-to-understand speech provides support in
the form of clarification, memory support or note-taking support during telephone calls.
▪ The current provider is Riksfärdstjänsten AB, whose service is based on a technical platform from nWise.
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▪ The service can be reached via telephone number 020-22 11 44, or 0046-8-21 11 19 from
abroad, using a standard telephone/mobile phone.
▪ The service is available to everyone, free of charge. The opening hours are Monday–Friday
8:00 to 20:00 and Saturday/Sunday/public holidays 12:00 to 16:00.
▪ Use of the service varies widely from year to year. From a decrease of 7–10 per cent in 2017
and 2018, usage increased by 37 per cent in 2019.
▪ PTS's cost for Teletal is SEK 23.12 per call minute (current prices as of January 2021).

To distinguish the different user groups we refer to in the report, we use the term primary
user group in reference to users requesting translation into Swedish speech.
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4

Use and benefits of the services

Some monitoring and evaluation of the services is carried out. PTS monitors the services in the
form of user consultations, follow-up meetings with providers and the collection of statistics
on service levels. Such monitoring indicates that users are satisfied with the services, benefit
from them, and that they contribute to increased independence. In particular, there are
advantages in the flexibility of the services in terms of opening hours, no needs assessment, no
pre-booking, open to all, and limited registration.

A more comprehensive user study1 of the services was carried out in 2014, based on data from
2013. The results show that a high percentage (78–94 per cent) benefits from the services and
that they increase their independence (85–93 per cent). The study is almost 8 years old and a
lot has changed since then. In particular, there has been vast development of mass-market
products and services. As a consequence, users have shifted some calls to these. In January
2020, PTS commissioned a gender equality analysis of the Bildtelefoni.net service, which
included some usage and benefit issues. It was a quantitative study in the form of a
questionnaire with 34 respondents, which is too small a base to draw any far-reaching
conclusions. However, the survey shows results similar to those of the 2014 study. Of the 34
respondents, 22 users (65 per cent) indicated that they were very or fairly satisfied with the
service, and 19 respondents (56 per cent) indicated that they completely or strongly agree that
the Bildtelefoni.net service makes them more independent.

Access to updated facts/statistics on users' perception of the services as well as facts on usage
patterns, available substitutes and the impact of increased availability are all required to
assess the benefit with a high degree of reliability. Examples of information that would be
needed are given below.

1

Stelacon: Evaluation of existing services for people with disabilities, 2014
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Questions to assess benefits

Available information

In what situations and for what purposes are the
services used?
Usage volumes, such as number of unique users,
number of calls, type of calls, number of call minutes,
variation in call length depending on type of call?
Who uses the services and who does not use the
services, and what is the reason for this?
What is the market potential, given that everyone in
society is aware of the services?

Some information is available in the
studies conducted by PTS previously
Statistics from PTS, based on provider
invoicing, but there are no facts on unique
users
Limited information; some information
regarding Bildtelefoni.net
No available studies with this as the
focus; we based our assumptions on
interviews
No available studies with this as the
focus; we make only limited assumptions
based on interviews
Same as above
Same as above

What are the needs of the users? How well do these
services meet the needs?
Are there other services that better meet these needs?
Are these services substituted by other services? Does
the substitute contribute to better/worse quality than the
telecommunications relay services?
What benefit does use of these services have for the target group in terms of increased availability and
inclusion (in everyday and working life)?
What benefit does use of these services have for society
in terms of increased availability and inclusion (in
everyday and working life)?

Same as above

Same as above

Table 1: Examples of complemented facts/information needed for further analyses.
In the absence of such detailed facts on usage patterns and concrete benefit, we need to make
assumptions instead.

While there is a lack of availability and benefit studies, we note that PTS has put a lot of focus
on monitoring and analysing the cost aspect of the services. This applies in particular to direct
and short-term costs. Doing so is a standard approach that can probably be explained by the
fact that short-term costs are easiest to both estimate and measure. In public administration,
costs are often specified in detail in the annual budget and clear frameworks are set. The
corresponding benefits, however, usually arise elsewhere. Moreover, the benefits are usually
abstract and long-term compared to direct costs. They arise, for example, by
increasing/decreasing access to the labour market or education, redistributing work input or
improving inclusion in a constantly developing society. The benefits are also much more
difficult to estimate than the costs and, as in this case, there are often gaps in the statistics
which make estimation even more difficult. These difficulties are probably one of the reasons
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why there is so little socio-economic analysis in this area, both in Sweden and in other
countries.

4.1

Awareness of the services

The information we gathered in the form of research and interviews suggests that
Bildtelefoni.net and Texttelefoni.se are well known among the primary user group. However,
awareness outside the primary user group, i.e. in the rest of society, appears to be very
limited. It is likely that increased marketing activities and information dissemination would
lead to increased usage, in particular calls initiated by people other than the primary user
group. The extent to which Teletal is known is unclear, as user studies in the primary user
group are rare. Those we have spoken with believe that awareness is low, and that the market
potential for Teletal is considered to be much greater.

Our analysis is based on the way the services are currently designed and the extent to which
they are used. We do not know the size of the actual market potential. If the market potential
were greater than current usage, this would affect the net value of social benefit. This could
apply to Teletal in particular. As our calculations show a positive social value, the social
benefit would probably be even greater if awareness increased.

5

Method for socio-economic calculation

A brief description of the assumptions made in the socio-economic calculation is given below.
Appendix 3 also provides an overview and more general description of socio-economic
calculations.

5.1

Calculation of costs

An estimate of costs should include all costs of producing the service. For the
telecommunications relay services, the largest cost items are the technical platform,
interpreters and end user terminals. The costs can be divided into investment costs and
operating costs.
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5.1.1

Technical equipment/call centre

The technical platform is largely the same for all telecommunications relay services, and is
basically a call centre solution based on Session Initiative Protocol (SIP) and other parameters
supporting real-time services in general and telecommunications relay services specifically.
Typically, this switchboard function is leased. The annual reports of the providers show that
the investment cost and the annual depreciation are low, amounting in total to SEK 25–100
thousand per year per service. Operating costs include ongoing development and upgrades,
which consist mainly of payroll costs and software costs. Subscriptions are also needed for the
users connected to the switchboard (the interpreters). We do not have information on the size
of these running costs. In the absence of reliable production costs, we instead assumed that the
cost of communicating via the technical platform is included in the running costs paid by PTS
for the respective service.

5.1.2

Interpreters

Interpreting, the language translation, is the largest cost item. The social cost can be
considered to consist of both training cost (basic training and ongoing skills enhancement) and
running costs when a telecommunications relay service is used. The cost for basic training can
be spread over multiple services, and we assume that the purpose and cost of ongoing skills
enhancement have been allocated to the cost paid by PTS. Interpreters have specific training
for the interpretation requested, and the scope and focus of the training varies depending on
the telecommunications relay service. In Bildtelefoni.net, the interpreters must be able to
translate the Swedish spoken language to/from Swedish sign language. In Teletal, the focus is
on clarifying and creating understanding when there are language difficulties. There are
exceptions, but these skills are usually held by different people. In Texttelefoni.se, the
language is relayed between speech and text without any translation. There are exceptions,
but these skills are usually held by different people. The interviews indicate that there is a pay
difference between the interpreters, with sign language interpreters being paid more than
those who help people with speech difficulties, memory difficulties or other cognitive
difficulties. We lack sufficient data on the division of labour between interpreting through the
telecommunications relay services and other interpreting assignments, number of interpreters
hired for each service, working hours and wage levels to make a reliable estimate of

21

Socio-economic analysis – PTS-procured telephony services for people with disabilities

production costs. We instead assumed that the cost of interpreters that arises when the service
is used is included in what PTS pays for the respective service.

5.1.3

Summary of technical equipment, interpreters and PTS's administration

We have assumed that the production cost for the ongoing use of the telecommunications relay services is equal to what PTS pays for each service. PTS procured the three
telecommunications relay services at a cost of SEK 66.3 million in 20192. In addition to these
costs, PTS reports overhead costs amounting to approximately SEK 0.5 million. 3 The authority's overhead costs are intended to cover administration, development, standardisation
and operational development. Following discussions with PTS, we find that these costs do not
fully cover the authority's administrative costs. In consultation with PTS, we doubled the
internal costs to SEK 1 million. This means that PTS's total cost for the telecommunications
relay services amounted to SEK 67.3 million in 2019.

2

PTS also procures the directory assistance service 118, 400. This service is not included in A-focus's assignment.

3

PTS's annual report 2019
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Facts – use and cost
Bildtelefoni
Average call minutes/month
Average calls/month (qty)
Subsidies awarded (KSEK)*
Management costs (KSEK) – according to PTS's annual report
Additional overhead costs – as assessed by PTS/A-focus
Total cost incl. overhead (KSEK)

2017

2018

2019

21 968
39 782
93
93
39 968

114 306
43 670
15
15
43 700

123 974
48 691
248
248
49 187

Texttelefoni
Average call minutes/month
Average calls/month (qty)
Subsidies awarded (KSEK)*
Management costs (KSEK) – according to PTS's annual report
Additional overhead costs – as assessed by PTS/A-focus
Total cost incl. overhead (KSEK)

12 961
13 043
522
522
14 087

106 978
12 935
411
411
13 757

96 904
12 168
195
195
12 558

Teletal
Average call minutes/month
Average calls/month (qty)
Subsidies awarded (KSEK)*
Management costs (KSEK) – according to PTS's annual report
Additional overhead costs – as assessed by PTS/A-focus
Total cost incl. overhead (KSEK)

3 189
4 351
200
200
4 751

15 694
3 988
96
96
4 180

21 183
5 448
72
72
5 592

Total
Bildtelefoni (KSEK)
Texttelefoni (KSEK)
Teletal (KSEK)
Total cost incl. Overhead (KSEK) – as assessed by PTS/A-focus

39 968
14 087
4 751
58 806

43 700
13 757
4 180
61 637

49 187
12 558
5 592
67 337

Table 2: Quantitative facts regarding usage and cost for each service and in total. Source:
PTS's annual report 2019.
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Figure 2: Development of PTS's call cost for each telecommunications relay service and in
total. This cost includes the call cost, traffic cost and cost of the interpreter. Source: PTS
Based on historical data and taking into account technological developments and a certain
degree of substitution by mass-market products, we have forecast the subsequent five-year
period, 2020–2025. Bildtelefoni.net has seen growth of 10–12 per cent in recent years, and we
have assumed that some growth will continue, although this will slow due to substitution by
mass market products. Texttelefoni.se has had negative growth of 2–6 per cent in recent years,
and we have assumed continued negative growth of 5 per cent annually. Teletal is difficult to
forecast, as development has varied greatly in recent years. We assumed a growth of 5 per
cent annually. Our assumption is based on the notion that the need is greater than current
usage, and probably even greater than 5 per cent annually. However, the growth will not be as
great unless marketing and information efforts are increased.
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Figure 3: Development of PTS's call cost for each telecommunications relay service and in
total, including forecast 2020–2024. This cost includes the call cost, traffic cost and cost of
the interpreter.

5.1.4

End user terminals

The terminals used by the calling party and the receiving party (end users) vary. Some end
users have products, such as text telephones, videophones and total conversation devices,
which are prescribed by the regions for electronic communication following an assessment of
the user's needs. An annual rental fee is paid for such products. The Government's cost for
prescribed products includes the cost of adapting and setting up the supplied equipment,
support and training, repair, and replacement of equipment. It also includes equipment and
other costs to relatives. The cost is mostly state funded via the National Board of Health and
Welfare, and is not included in what PTS pays for the respective service. Our assessment is
that the cost for prescribed electronic communication aids should be partially included in the
estimated social cost. The prescribed products are primarily used for communication in other
situations. Calling via telecommunications relay services is also done to a large extent through
other terminals, such as mobile phones, PCs and tablets. There may be prescribed PCs and
tablets, but in this context we assess them as being low in number. We have not included the
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cost of these other terminals in society's cost for the telecommunications relay services. The
total costs for prescribed electronic communication aids amounted to SEK 27.5 million in 2019
(SEK 24.4 million in 2018). We assumed that no more than 20 per cent of these costs will be charged to the telecommunications relay services, i.e. SEK 5 million per year. Of these costs,
SEK 4 million per year, i.e. 80 per cent, has been allocated to Bildtelefoni.net, and SEK 1
million per year to Texttelefoni.se. The allocation is made based on the same cost ratio for the
terminals as for the call costs. No costs for terminals have been charged to Teletal.

Försäkringskassan (the Swedish Social Insurance Agency) and the Public Employment Service
provide state support for electronic communication equipment used at work. Some of that
cost is to be charged to the telecommunications relay services. We contacted the Public
Employment Service, but were not able to obtain statistics on how much of the subsidies for
assistive devices are used for these services. Our conclusion is that the costs must be
considerably less than what the regions pay out, which would have a marginal impact on the
total costs of the service. We have therefore not included them in the calculation.

5.1.5

End user subscriptions

In order to use the telecommunications relay services, end users need to have a telephony or
internet subscription. We have reasoned that end user subscriptions are also used for many
other purposes, and that the telecommunications relay services represent a relatively small
percentage. In the cost estimate, we excluded the cost of end user subscriptions for
Bildtelefoni.net and Teletal. For Texttelefoni.se users, it is likely that there are end
users/households with subscriptions related to text telephony only. We do not know the exact
number, but estimate that it is a relatively small percentage. We have assumed it to be
5 per cent of the total number of users. We assumed a subscription cost of SEK 300 per month,
i.e. SEK 3,600 per year and user.

5.2

Calculation of benefit

When the services are evaluated and discussed, the discussion is usually based on the primary
user group. The benefit generated by making society more accessible to them is a central
aspect. At the same time, a reverse benefit is also generated by making the primary user group
accessible to everyone in society. In a socio-economic analysis, it is important to analyse what
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benefit the services bring to both parties involved in the call. To make this assessment,
information is needed about the purpose of the call and the person receiving it.

User studies and interviews show that the services are used for calls in different situations and
with different people. There is a broad use of services and, although there is growing use of
both Bildtelefoni.net and Teletal, the use tends to decrease as some calls move from the
telecommunications relay services to general communication platforms like Messenger,
WhatsApp, FaceTime, Zoom, and more.

The studies show that:
Public organisations

Companies

Family and
friends

Work/studies

▪ Calls with public organisations
are most common,
▪ Followed by calls with
companies and as part of
work/studies
▪ Calls with family and friends are
the least common.
These differences in usage patterns
need to be taken into account when
assessing the benefit.
The fact that the benefit generated
in the different contexts varies also
needs to be taken into account.

Figure 4: Breakdown of call types via telecommunications relay services. Source: PTS user
studies and statistics
If the telecommunications relay services did not exist, it would mean that public organisations
and colleges and universities would have to find other ways of providing interpreting
services. The alternatives could be to use another less efficient solution or have on-site
meetings. In the worst case, the calls may not be completed, resulting in the unsatisfactory
accessibility of these organisations. Similarly, workplaces would have to find other solutions,
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which could result in a deterioration in call quality or more expensive equipment. With access
to the services, a larger part of the labour market can be made accessible. For routine calls, the
services generate a benefit by enabling all individuals in society to communicate with the user
group. The benefit to the rest of society therefore needs to be taken into account in the
valuation. Below we review our assumptions in the benefit calculation. More detailed
descriptions are provided in Appendix 3.

5.2.1

Improved quality of life

The underlying premise of the study is that PTS-procured services have a positive impact on a
person's quality of life by contributing to increased accessibility, inclusion and independence
in everyday life as well as in work and studies. This is partly because the primary target
groups of the services, i.e. persons who are hard of hearing and/or have a cognitive disability,
can reach and communicate with others outside the target group, and partly because all
individuals in society can reach and communicate with the primary target groups of the
services. The impact on quality of life is measured by estimating a monetary value for having
access to the service and not having the service, referred to as QALY (quality-adjusted life
year – health gains in terms of fully healthy year of life). QALY is assessed by asking users to
make a before-and-after estimate of the impact the service has on their lives. This value is set
in relation to the estimated values of so-called statistical life or healthy life year. A number of
estimates have been made, particularly in the context of traffic analyses. The value is normally
in the range of SEK 500,000 to 2,000,000.4 We chose to use the value SEK 1,250,000 to 2,000,000
as a basis.

The QALY value is not available for telecommunications relay services, so assumptions need
to be made. Our assumptions are based on user studies and interviews for the
telecommunications relay services and studies in other related areas, such as cochlear
implants,5 where studies show positive effects on quality of life. The calculations suggest an

Several calculation examples can be found in: Swedish Civil Contingencies Agency (MSB): Riskvärdering Ekonomisk värdering av hälsorisker idag och i framtiden [Risk assessment – Economic assessment of health risks
today and in the future], page 17, 2012
5 A hearing aid that provides electrical stimulation of the auditory nerve to enable severely hearing impaired and deaf
children and adults to perceive sound.
4
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increase in quality of life by a factor of 0.04–0.05. Another study evaluated the effects of
wheelchair access, showing a factor of 0.0451, but the result is not significant. A third study
evaluated rollator walking frames, showing a factor of 0.07.

We tried to make a reasonable assumption. We assume that the telecommunications relay
services have a smaller impact than a cochlear implant, but higher than no impact at all. We
estimate that the results are similar to the other two studies, while we do not want to assume
too low an impact, as we know that the services are appreciated by many and are deemed to
create great benefit. We assumed a factor of 0.01–0.02 in health gain/improved quality of life,
but stress that this is a rough estimate that would require further analysis. Although we could
choose to exclude this utility valuation, we consider it important in the context, and believe
the result would be unacceptably low if it were excluded from the assessment. As the user
studies show similar results for the different services, we have chosen to use the same QALY.
More in-depth studies may show that there are differences between the services, e.g. it could
be that Bildtelefoni.net (which is considered more modern and future-proof than
Texttelefoni.se) has a higher value, relatively speaking. As this has not been verified, we have
not taken it into account. We assume that the improvement in quality of life (QALY) relates
mainly to the part of usage that is private, i.e. 22 per cent of the calls. This is because public
authorities, universities and other actors are in any case obliged to make their services
available in some equivalent way. However, improvements in the latter area are evidenced by
the fact that the costs of making the services available are lower than if this were done e.g.
through face-to-face meetings.

In this context, we would also like to emphasise that a utility valuation of improved quality of
life can be made from different perspectives. Assessing improved quality of life is not an
uncommon phenomenon in socio-economic analyses, but it is always associated with
uncertainties and assumptions. One challenge for the primary user groups is the perspective
from which the valuation is made. The report Döva i arbetslivet – En studie om upplevelser i
utanförskap [Deaf at work – A study of experiences of exclusion] states that The medical approach
focuses on the absence of hearing, partial or total, which causes severe limitations in the perception of
spoken language, even if remedied by hearing aids....Some researchers have argued for the cultural
perspective, meaning deaf people should be seen as belonging to a linguistic and cultural minority. We

29

Socio-economic analysis – PTS-procured telephony services for people with disabilities

note that the reference material we have drawn on (see Appendix 4) overwhelmingly adopts
the medical perspective. Given the framework we had for this study, we chose to use these
references. However, we are aware that the valuation may be done in a different way.

5.2.2

Benefit for public organisations and in studies

The user studies conducted indicate that half of all calls are made to public organisations.
Study- and work-related calls have been estimated at 28 per cent. Because they were measured
together and we do not know the distribution between them, we divided them as half each.
This means that 14 per cent of calls are considered to be made as a result of studies. The total
of these calls is thereby 64 per cent. For Texttelefoni.se and Teletal, we used this percentage for
a recalculation based on call minutes. For Bildtelefoni.net, we have statistics on the number of
assignments carried out for this type of call and were able to use the number of assignments
instead of converting call minutes. To be safe, we made a comparison. Bildtelefoni.net had
approximately 30,000 assignments, and a conversion based on call minutes corresponded to
26,000 assignments. We therefore find that our conversion for Texttelefoni.se and Teletal can
be considered reasonable.

Public organisations and the school system have a duty to be accessible to everyone, and there
is a benefit that arises from the fact that they would have to handle communication in some
other way if the telecommunications relay services did not exist. The benefit generated can
thus be assessed through the opportunity cost of the services that would otherwise have to be
used. We have assumed that an alternative is an on-site meeting with an interpreter present.
Authorities offer e-services, but as the situation stands today, we find that the calls made via
the telecommunications relay service cannot be replaced via e-services. Hopefully, this may
change. The hourly cost of an interpreter on site varies between providers; we estimated SEK
800 per hour.6 This hourly cost also includes ordinary travel costs. Following consultation
with a number of actors, it is assumed that a face-to-face meeting takes one hour on average.
In order to handle a one-hour meeting, two sign language interpreters are needed per session.
Thus, the opportunity cost for one hour of sign language interpreting is SEK 1,600/hour for -

6

Based on what PTS itself paid for corresponding interpreting service.

Socio-economic analysis – PTS-procured telephony services for people with disabilities

Bildtelefoni.net. For Teletal and Texttelefoni.se, the opportunity cost includes one interpreter
per session. These hourly costs can be compared to the hourly price of the telecommunications
relay services:

Bildtelefoni.net

SEK 31.87/minute

SEK 1,912/hour

Texttelefoni.se

SEK 10.48/minute

SEK 629/hour

Teletal

SEK 23.12/minute

SEK 1,387/hour

For Bildtelefoni.net and Teletal, we assumed that all these sessions need to be substituted with
on-site interpretation in order to achieve the same quality of service. For Texttelefoni.se, we
estimate that one-fourth of the calls would take place with the support of an on-site
interpreter. The background is that the primary user group would probably choose to use
other text-based means of communication such as chat, email, text message, etc. 7 We also
made the assumption that meeting time with an on-site interpreter is 30 per cent longer than
with telephone calls via the telecommunications relay services. Thus, the benefit of the
telecommunications relay service is that this time is "recovered". 8

The opportunity cost should also take into account the additional travel costs that would be
incurred if travel were necessary, i.e. a benefit arising from the fact that travel is not necessary
when the call is made through the telecommunications relay services. For the interpreting
service, travel time is included in the hourly price and is therefore already included in our
calculation, as described above. However, there is also a benefit for the primary user group,
who do not need to travel either. There are studies in similar fields that value the user benefit
to one-fourth of the salary paid to the party performing the service, in this case the interpreter.
9

We assumed a salary of SEK 60,000 per month, including employer's contributions,

insurance, etc. This gives an hourly rate of approx. SEK 360, one-fourth of which equals SEK
90. The benefit of not travelling has thus been valued at SEK 90 per session.

It should be noted that many public actors do not allow these means of communication. Increased use of chat, text
message and email could mean that the telecommunications relay services are replaced to a greater extent.
8 The longer call time is confirmed through interviews.
9 Contingent valuation
7
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5.2.3

Labour market benefit

Labour market benefit can be calculated by estimating the impact of the services on increasing
access to the labour market. For such a valuation, we would need to know how many of the
user groups participate in the labour market (measured in the age range 15–74 according to
Statistics Sweden) and how much these services contribute to increased access. We would also
need to know the average earnings of these particular user groups. We lack information on the
above and need to make assumptions. According to the report Situationen på arbetsmarknaden
för personer med funktionsnedsättning 201910 [Labour market situation of people with disabilities,
2019], the proportion of people with functional disabilities in employment was lower than in
the rest of the population. In the population, the employment rate for the corresponding age
group was 79 per cent. Among people with disabilities, it is 69 per cent. The Public
Employment Service no longer reports the employment rate for different types of disability to
Statistics Sweden. Older statistics show that the employment rate among deaf and hard of
hearing people is below the employment rate for the population as a whole, but above that of
people with functional disabilities in general, estimated to be between 70 and 75 per cent. We
are aware that this is an average figure for two groups that are different, and that there are
various subgroups within each of these groups. Employment rates can therefore also vary
greatly. In other studies, there is data indicating that the proportion of people in labour
market initiatives is higher in the deaf and hard of hearing group, and that the wage levels are
lower compared to society as a whole. We do not have current data to confirm this, which is
why we choose to assume general wage levels. According to Statistics Sweden, the median
salary in Sweden was SEK 31,700 per month in 2019.

We find that the impact of the telecommunications relay services on the labour market is
relatively large. Our assessment is that access to telecommunications relay services at work is
important, but that they need to be viewed in relation to other tools and work tasks where the
services are not necessary. We made a conservative assessment of the impact of the
telecommunications relay services, and assumed that access to them adds 5–10 per cent value
to the work input. The influence that the services have on the labour market is an important

The survey was conducted through telephone interviews between November 2018 and the end of December 2019,
and covers people aged 16–64 who are registered in Sweden.
10
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parameter for which we are lacking data, and we are aware that we may have underestimated
their influence. We recommend that PTS gathers greater knowledge in this area.

Based on our interviews and other studies, we believe that the employment rate among the
primary user group for Teletal is lower than for the other two services. However, the available
information is too limited to confidently make any assumptions. This benefit factor should
therefore also be included for Teletal, and would increase the calculated net value. In this
study, we therefore mention it only qualitatively and leave it for further study.

5.2.4

Benefit in routine calls

PTS's user studies and call information show that routine calls are a small percentage of the
total call volume through the telecommunications relay services. We have assumed it to be 22
per cent. As mentioned above, routine calls are often made by means other than
telecommunications relay services, for example through mass market products such as
WhatsApp, FaceTime, Messenger, Zoom, etc. The benefit, i.e. the improved quality of life,
resulting from making routine calls via the telecommunications relay services will be the same
for non-primary users as for the primary user group. There is a doubling of QALY, but only
for the proportion of the calls that are routine calls, i.e. 22 per cent of the total call volume.

5.3

Summary of the calculation model

Given the above assumptions, we arrive at the following calculation model

Costs
Technical equipment
▪ Included in PTS's cost for the service
Call cost, excluding interpretation
▪ Included in PTS's cost for the service
Interpretation
▪ Included in PTS's cost for the service
Extra overhead cost for PTS
▪ The reported overhead cost for each service has been doubled
Terminals, prescribed products
▪ Cost to regions for prescribed products, including installation, training, etc.
▪ 20 per cent of the total costs for prescribed products is assumed
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▪ 80 per cent of these costs are attributed to Bildtelefoni.net, allocated based on call volume
▪ 20 per cent of these costs are attributed to Texttelefoni.se, allocated based on call volume
▪ No costs have been allocated to Teletal

Benefits
Improved quality of life
▪ Total number of users for each telecommunications relay service
▪ 22 per cent of the total call volume (the part that consists of routine calls)
▪ QALY 0.01–0.02
▪ One healthy year of life SEK 1,250,000–2,000,000
Public organisations, companies and studies
▪ 64 per cent of total call volume or number of assignments
▪ Opportunity cost through meetings with on-site interpreter
o
o
o

Additional travel costs
Additional travel time
Additional longer meetings

Labour market
▪ 14 per cent of total call volume
▪ Employment rate for deaf and hard of hearing people 75 per cent
▪ Wage level is median salary, SEK 31,700 per month; total wage cost is estimated at SEK 571 thousand per year and
person
▪ Increased value of work input of 5–10 per cent
▪ Estimate is not made for Teletal users due to lack of data
Everyday communication (with family and friends)
▪ A reflection of the QALY of the rest of society (non-primary user group) in relation to the percentage of routine calls
▪ 22 per cent of total call volume
▪ QALY 0.01–0.02
▪ One healthy year of life SEK 1,250,000–2,000,000

Table 3: Summary of assumptions made by A-focus, as basis for the calculation method.
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Given our assumptions, the results for Bildtelefoni.net are as follows.
Costs Bildtelefoni.net

2019

PTS's cost for the service, excluding overhead costs
PTS's overhead costs

48,691.1
500.0

Prescription cost, special equipment (11)

4,000.0

Total production cost [

53,191.1

KSEK]

Table 4: Estimated costs for Bildtelefoni.net
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Social benefit (Bildtelefoni.net)
Improved quality of life - primary users
Number of primary users
QALY - min
QALY - max
Statistics life - min (KSEK)
Statistics life - max (KSEK)
Number of routine calls
Improved quality of life, primary users - min [KSEK]
Improved quality of life, primary users - max [KSEK]

5,000
1%
2%
1,250
2,000
22%
13,750
44,000

Improved quality of life - society as a whole
Improved quality of life, society as a whole - min [KSEK]
Improved quality of life, society as a whole - max [KSEK]

13,750
44,000

Benefit, public organisations, schools, companies
Numer of assignments to public org, schools, companies
Numer of hours substituted
Shorter meeting time
Totalt number of saved hours
Cost per trip, primary user group
Price, on-site, interpreting service per hour [SEK]
Benefit, eliminated travel cost - primary user group
Benefit due to shorter call time
Opportunity cost for on-site interpreter [KSEK]
Total benefit, public organisations, schools, companies

30,000
30,000
30%
9,000
90
1,600
2,700
14,400
48,000
65,100

Benefit, working life
Numer of users
Percentage of calls, work
Employment rate - min
Employment rate - max
Median salary per month
Total payroll cost per year [KSEK]
Effect - min
Effect - max
Benefit, labour market - min [KSEK]
Benefit, labour market - max [KSEK]

5,000
14%
70%
75%
31,700
571
5%
10%
13,980
29,957

Total gross benefit - min [KSEK]
Total gross benefit - max [KSEK]

2019

106,580
183,057

Table 5: Estimated value of benefit for Bildtelefoni.net
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Result, Bildtelefoni.net [KSEK]
Total cost
Total benefit – min
Total benefit – max
Net benefit, Bildtelefoni – min
Net benefit, Bildtelefoni – max

2019
53,191
106,580
183,057
53,389
129,865

Table 6: Estimated net value for Bildtelefoni.net
The result is a positive net value in the range of SEK 53–130 million.

7
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Given our assumptions, the results for Texttelefoni.se are as follows.
Costs, Texttelefoni.se
PTS's cost for the service, excluding overhead costs

2019
12,192.4

PTS's overhead costs

400.0

Telephony subscription cost

972.0

Prescription cost, special equipment (11)
Total production cost [
KSEK]
Table 7: Estimated costs for Texttelefoni.se

1,000.0
14,564.4
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Social benefit (Texttelefoni.se)
Improved quality of life - primary users
Number of primary users
QALY - min
QALY - max
Statistics life - min (KSEK)
Statistics life - max (KSEK)
Number of routine calls
Improved quality of life, primary users - min [KSEK]
Improved quality of life, primary users - max [KSEK]

5,400
1%
2%
1,250
2,000
22%
14,850
47,520

Improved quality of life - society as a whole
Improved quality of life, society as a whole - min [KSEK]
Improved quality of life, society as a whole - max [KSEK]

14,850
47,520

Benefit, public organisations, schools, companies
Average call hours/month
Call hours per year
Number of calls, public organisations, shools, companies
Percentage substituted with physical meetings
Number of hours substituted
Shorter meeting time
Total number of saved hours
Cost per trip, primary user group
Price, on-site speech-to-text interpreter per hour [SEK]
Benefit, eliminated travel cost - primary user group
Benefit, due to shorter call time
Opportunity cost for on-site speech-to-text interpreter [KSEK]
Total benefit, public organisations, schools, companies

1,615
19,380
64%
25%
3,101
30%
930
90
800
279
744
2,481
3,504

Benefit, working life
Numer of users
Percentage of calls, work
Employment rate - min
Employment rate - max
Median salary per month
Total payroll cost per year [KSEK]
Effect - min
Effect - max
Benefit, labour market - min [KSEK]
Benefit, labour market - max [KSEK]

5,400
14%
70%
75%
31,700
571
5%
10%
15,098
32,353

Total gross benefit - min [KSEK]
Total gross benefit - max [KSEK]

2019

48,302
130,897

Table 8: Estimated value of benefit for Texttelefoni.se
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Result, Texttelefoni.se [KSEK]
Total cost
Total benefit – min
Total benefit – max
Net benefit, Texttelefoni.se – min
Net benefit, Texttelefoni.se – max

2019
14,564
48,302
130,897
33,738
116,333

Table 9: Estimated net value for Texttelefoni.se
The result is a positive net value in the range of SEK 34–116 million.

8

Socio-economic analysis – Teletal

Given our assumptions, the results for Teletal are as follows.
Costs, Teletal

2019

PTS's cost for the service, excluding overhead costs
PTS's overhead costs
Total production cost [

5,448.0
200.0

KSEK]

Table 10: Estimated costs for Teletal.

5,648.0
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Social benefit (Teletal)
Improved quality of life - primary users
Number of primary users
QALY - min
QALY - max
Statistics life - min (KSEK)
Statistics life - max (KSEK)
Number of routine calls
Improved quality of life, primary users - min [KSEK]
Improved quality of life, primary users - max [KSEK]

5,000
1%
2%
1,250
2,000
22%
13,750
44,000

Improved quality of life - society as a whole
Improved quality of life, society as a whole - min [KSEK]
Improved quality of life, society as a whole - max [KSEK]

13,750
44,000

Benefit, public organisations, schools, companies
Average call hours/month
Call hours per year
Number of calls, public organisations, shools, companies
Number of hours substituted
Shorter meeting time
Total number of saved hours
Cost per trip, primary user group
Price, on-site speech-to-text interpreter per hour [SEK]
Benefit, eliminated travel cost
Benefit, due to shorter call time
Opportunity cost for on-site interpreter [KSEK]
Total benefit, public organisations, schools, companies

353
4,237
64%
2,711
30%
813
90
800
244
651
2,169
3,064

Benefit, working life
Benefit, labour market - min [KSEK]
Benefit, labour market - max [KSEK]

2019

N/A
N/A
N/A

Total gross benefit - min [KSEK]
Total gross benefit - max [KSEK]

30,564
91,064

Table 11: Estimated value of benefit for Teletal.
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Result, Teletal [KSEK]
Total cost
Total benefit – min
Total benefit – max
Net benefit, Teletal – min
Net benefit, Teletal – max

2019
5,648
30,564
91,064
24,916
85,416

Table 12: Estimated net value for Teletal.
The result is a positive net value in the range of SEK 25–85 million.

9

Summary of benefit calculation – telecommunications
relay services

Our calculations show a positive net value for each service.

Bildtelefoni.net

SEK 53–130 million

Texttelefoni.se

SEK 34–116 million

Teletal

SEK 25–85 million

Based on current usage of the telecommunications relay services, Bildtelefoni.net has the
highest net value. It is the service with the highest call cost per minute, but since all the
services have a positive value and Bildtelefoni.net is the most used, this is the result. The main
reason for the higher net value of Bildtelefoni.net is the high opportunity cost of the sign
language interpreter. Our assumption is that public organisations and schools need to offer a
solution of equal value, i.e. provide a real-time opportunity for deaf and hearing people to
communicate using sign language and sign language interpretation for those who do not
know sign language. If no solution of equal value is offered, the consequence will be a
deterioration of the service they are responsible for delivering. This opportunity cost is not as
high and does not occur in all Texttelefoni.se assignments, where the user sometimes uses
some other form of text-based communication, such as chat, email or text message. For
Bildtelefoni.net, our calculation shows that the benefit is doubled for each SEK invested.
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It may seem unexpected that Texttelefoni.se generates such a high net benefit. This is due to
the relatively low call cost per minute, and the fact that it is important to the users of the
service. Due to a lack of in-depth user studies, we have not been able to consider whether
there are differences in the benefit generated in these two user groups. It is possible that such
studies would show a relatively higher benefit for Bildtelefoni.net, as many people have said
that it is more modern. At the same time, there are some complaints about Bildtelefoni.net,
such as calls not being connected and issues with image quality, which could have a negative
effect on the benefits. For Texttelefoni.se, our calculation shows that the benefit is increased
threefold for each SEK invested.

Teletal has a lower net value than the other two telecommunications relay services. It should
be noted that Teletal has the highest value of benefit per SEK invested according to our model
– amounting to over five. Due to a lack of statistics, we have not included any impact on
increased labour market accessibility. It is likely that there is an impact and this would further
increase the value of benefit.

We estimate that the user potential for all services is greater than it is today, and significantly
greater for Teletal. More marketing and information from PTS, other public organisations,
interest groups and providers, would generally increase awareness of the services among both
primary and non-primary users. It would also lead to users who are aware of the services
using them more often. A change in use would change the result. The way and extent of this
change depends on how and for what the services are used and what the alternatives are.
Efforts to increase awareness will, of course, increase costs and thereby the results of the
benefit calculation.

The purpose of the assignment has been to provide PTS with a basis for comparison between
the services. A-focus would like to stress that comparisons between these services should be
made with caution. The services meet the needs of different types of users, and one cannot be
substituted for the other. The factor that makes the biggest difference to the results is the cost
of the interpreter/call support. It can only be replaced to a limited extent by a less costly
solution. PTS is the expert body responsible for electronic communication services. A-focus
believes that this responsibility actually corresponds to the technical relay part of the service,
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i.e. the part that makes the call technically possible. The interpreter/call support would not
need to be considered part of the technical solution. The fact that it does is of great significance
when we assess the cost, benefit and effect of the services. If the interpreting service were not
part of PTS's responsibility, it would not be part of PTS's government appropriation either –
the cost of producing the service would therefore be lower.
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10 Socio-economic analysis – Merged service
The largest costs for producing the services are interpreter costs. We estimate that they
account for at least 85 per cent of the production cost. The remaining 15 per cent relates to
technical equipment and subscriptions. The technical functionality is largely the same across
the services, and we can see no real technical barriers to combining all three services into one
technical solution. The technical platform is already provided by the same supplier, which
suggests that the gains from technical synergies are likely to be small. Our assessment that the
potential gain from combining the services into one technical solution is small.

The type of translation needed by the primary user groups differs. Different interpreters are
needed for different situations and, as we understand it, interpreters cannot, with certain
exceptions, replace each other. We note that there may be some substitution between sign
language and text translation, i.e. there is a small possibility of substitution between
Bildtelefoni.net and Texttelefoni.se. The above assessment leads to the conclusion that the
merged service’s potential gain from reduced costs for the interpreting service is limited.

The third aspect is the costs incurred by PTS, which currently carries out three separate procurements. Although these are based on the same technical solution, PTS has delivery
agreements with three different providers. Carrying out one procurement instead of three is
likely to require a more complicated requirements specification and a more extensive
procurement procedure. This means that procurement costs will be higher than for each
individual procurement, but lower than the total cost of three procurements. The same applies
to the monitoring and management of the contracts. If we take into account the years when
PTS has the highest administrative expenditure, which occurs when there is a procurement,
they amount to approximately SEK 2 million. This is 3 per cent of PTS's total costs. If PTS can
cut these costs in half, it results in a gain of SEK 1 million.

Since the users of the services have different needs and there is little scope for substitution between them, the added benefit of merging is small. There is some possibility that a merger
between Bildtelefoni.net and Texttelefoni.se could contribute to synergies. In communications,
there are users who want to be able to switch between text and sign language interpretation
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during a call. We do not have data on the demand for such a combination, but the actors we
spoke to say that it is available but limited.

Use of Bildtelefoni.net is increasing and use of Texttelefoni.se is decreasing – a trend that has
been ongoing for some time and is expected to continue. One reason is a migration between
the services. Our interviews indicate that there may be a gradual migration, but many people
still rely on written language and thus text-based translation. Phasing out Texttelefoni.se is
therefore likely to take some time, but a merged service of these two could help to accelerate
migration. In order to calculate this gain effect, more facts are needed about the users, i.e. how
many have or lack the ability to migrate. In order for there to be synergy between these
services, PTS would have to make provision for this in the requirements specification.
Procuring the two functions the same way as today but with retained functionality will not
contribute to any synergy.

There is a significant difference in call cost for the telecommunications relay services.
Texttelefoni.se costs approximately one-third of the cost of Bildtelefoni.net and twice as much
as Teletal. For the user, the main advantaged of a merged service seems to be the ability to
switch during the call. There is some uncertainty about how a provider would price the
merged service. For example, a price increase on Texttelefoni.se could lead to higher costs for
PTS and thereby for the taxpayers. The user studies indicate that few people want the ability
to switch between text and sign language, and it is quite possible that the increased total cost
would exceed the potential benefit gain. We feel a price reduction for Bildtelefoni.net is
unlikely, as it is in line with the wages of the sign language interpreter. Raising the price of
Texttelefoni.se to the same levels as Bildtelefoni.net would result in a total cost of over SEK 36
million, i.e. an increase of SEK 24 million. Thus, without any changes in the service, there is a
risk that the net value would decrease if the services were merged.

Provided that PTS procures the merged service in the same way as today, competition will be
limited. The market conditions for the three telecommunications relay services are set by PTS
through the design of the procurement. A procured provider leads to a monopoly during the
contract period. For the contracted provider, this may mean greater economic scope for
further development of the services. However, there must be the possibility to sell these
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further developed services. This possibility is largely only available if PTS provides such
openings in the requirements specification. Our assessment is that limiting delivery to one
provider can instead inhibit development by giving one provider exclusivity for several years.
To limit the negative effect, PTS would need to ensure transparency and more effective
interoperability with the procured technical platform and the services and products of other
providers. The aim would be to attract more providers on the market and maintain a
competitive situation.

In summary, we estimate that the benefit effects of a merged service are small. The
interpreters can only be substituted in exceptional cases, and the technical equipment already
comes from the same provider and accounts for a relatively small proportion of the costs.
Some efficiency gains exist in PTS's management/procurement assignments, and some
synergies may be achieved by merging Bildtelefoni.net and Texttelefoni.se. An uncertainty
factor is the impact that achieving the synergies will have on the price. There is a risk that the
price and thereby the costs of Texttelefoni.se will increase more than the benefit effects and
that the net benefit will thus decrease. Since PTS sets the market conditions through the design
of the procurement, the choice of a provider would also limit competition more than at
present.

10.1 Socio-economic analysis – Two competing operators
The benefit gains will be lower than if a single provider is procured due to slightly higher management/procurement costs. PTS will also need to introduce some form of end user
system of choice. If there is to be a positive effect of two providers and competition between
them, which we assume is that PTS is trying to achieve, the providers need to be given the
opportunity to differentiate themselves. It is likely that the price is set in the contract. For this
reason, competition can only be achieved through the quality of the service and the possibility
of development. The question is what are PTS’s chances of achieving this, given that these
services are considered part of the universal service obligation, i.e. the minimum offering of
telephony service. The scope for a positive effect through increased competition will thus be
determined by how PTS defines these services and how the requirements specification is
formulated.
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An alternative to procuring two competing operators for a merged service, made up of all
three services, is to procure a merged form of the Bildtelefoni.net and Texttelefoni.se service
and procure Teletal separately. This is a possible option as we see some synergies between the
first two, but the same risk of price increase as before remains. Our recommendation is for PTS
to conduct a deeper analysis of these consequences.

10.2 Summary of a merged service
The direct benefit effects of a merged service for end users are small, regardless of whether
one or two providers are procured. A more crucial issue is what long-term effects this
generates for the providers and for PTS.

11 Development opportunities
As we understand it, telecommunications relay services in their current form meet PTS's legal
requirement to provide telephony services for people with disabilities. The legal requirement
was formulated in the early 2000s, and the way in which individuals and society communicate
has changed a great deal since then. While remote communication is increasing, the use of
speech in the form of traditional telephony service is decreasing. We communicate more
through text, video and combinations of these, including speech, at the same time. It is
important that society as a whole is given the opportunity to keep pace with this change, and
that the conditions allow for continued inclusion. There is reason to believe that the design of
these services needs to be redone. We believe that PTS needs to start by defining the needs
that their procured services should meet and the perspectives from which they should be
designed. PTS's responsibility to provide a minimum range of telephony services is one
perspective. Another perspective is to relate to digitalisation policy and disability policy
objectives that society should work towards as a means of ensuring that everyone can
communicate on equal terms and that everyone is digitally included.

One challenge for these services is that natural market mechanisms are largely absent. The
market conditions are determined by how PTS chooses to procure and to design the requirements specification. The specification describes not only the technical solution but also
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aspects such as information dissemination, marketing and development opportunities. A
solution that is more flexible than a fixed requirements specification defined at the time of
procurement every four/five years is likely to be more beneficial to the user, especially when
the pattern of communication is changing as much as it is now.

The need for well-functioning internet connections with high transmission speeds is becoming
increasingly important for everyone in society. This group of users not only needs to be
empowered to keep up, but also motivated to do so. Sometimes, there is a need for users to
actively move to modern technologies. We note a demand to be able to choose between
speech/text and speech/image during a call. An active move to such a combined service can be
positive.

Another factor affecting development is changes in legislation. In addition to the relatively
new Act on the Accessibility of Digital Public Services, a new law replacing the current
Electronic Communications Act will be implemented in the near future. The new law
implements the EU Directive establishing an electronic communications code. It is likely to
expand the minimum offering of services to also include internet access. In a few years' time,
the European Accessibility Act will also be implemented, with the aim of increasing the
accessibility of products and services throughout the value chain. Products covered include
smart phones, telephony services and related equipment, computers and operating systems,
cash machines, televisions, transports, bank services, media services and e-commerce. The
impact of the Accessibility Act could be huge, and also on the importance of
telecommunications relay services if available mass-market products can be developed into
substitutes.

In the absence of user and needs analyses, the benefit analyses have been based on the insights
that PTS, Begripsam, service providers and A-focus already have. PTS would need a deeper
understanding of the reality, i.e. the needs of the target group and the extent to which the
procured services meet these needs. Assuming that the user potential is greater and the costs
are less than the benefit for each additional user, the social benefit would increase with the
number of users. Another scenario could be that there are other cheaper solutions that better
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meet the needs of the target group but that are not known to the target group, in which case
the benefit of the procured services would probably decrease.

In the light of this study, we recommend that PTS:
▪ Increase understanding of the communication needs of users, the marginal benefit that is
created if these needs are met, and how well the telecommunications relay services meet
these needs.
▪ Specific in-depth studies on the needs of Teletal users in order to know who the users are,
the extent of awareness of the telecommunications relay services, how they meet
communication needs today, and how large the market potential is.
▪ Initiate a research project on how to carry out socio-economic assessments of
communication solutions for increased accessibility.
▪ Evaluate how the telecommunications relay services should be regarded. Should they
continue to be the way PTS meets the requirement to provide universal service obligation
services (USO) or should they also be part of PTS's broader responsibility to ensure digital
inclusion and equal communication.
▪ Merging the services in their current form is expected to contribute to limited benefit
effects. Evolving the design of the services is also conceivable, and PTS could analyse
whether the telecommunications relay services should evolve in line with changes in the
communication patterns of society at large.
▪ Analyse whether the availability of the technical platform can be improved, and whether
the interoperability between different providers' solutions can be ensured to a greater
extent than present.
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12 Automated speech-to-text
A-focus has estimated the socio-economic costs and benefits of a service that automatically
translates voice calls into text in real time. As specified in the assignment specification, Afocus was to assume that speech-to-text technology is good enough to provide good support
to users of the service. In Sweden, such services are prescribed in some regions. A-focus made
the following assumptions:

▪ Good support means that users should be able to make a call with acceptable error
tolerance, without misunderstandings arising, especially in routine calls.
▪ The service operates as a standalone service, which means that it can be of benefit to new
users and replace some calls by users of existing telecommunications relay services.
▪ As new users are not assumed to use the other telecommunications relay services, quality
improvement (QALY) is estimated at 0.01–0.02 for all new users.
▪ The same conditions apply as for other telecommunications relay services, i.e. can be used
for unscheduled calls and always available.
▪ The opportunity cost is calculated relative to the telecommunications relay services, unlike
the telecommunications relay services that are calculated relative to on-site interpreter.

12.1 Use and benefit of the auto-generated service
Extensive development of automated speech-to-text solutions is ongoing. Although similar
services are available on the market, their use is still limited, as are the available user studies.
Most commonly, the service is provided in the form of a service application that is
downloaded to a mobile phone, tablet or computer. In addition to the application, end
customer terminals are needed. Some regions have procured a service with terminal that can
be prescribed to users. The payment model varies, but the most common arrangement seems
to be a three-year subscription that includes a specific number of call minutes. According to
the price data we received, the price varies between SEK 40,000 and 50,000 for a three-year
period. PTS has assumed that the service will be used with a mobile phone, but our
conversations indicate that the prescribed services are currently mainly used with a tablet, as
it is easier to use for large amounts of text.
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With an automatic, computerised, speech-to-text translation, costs are reduced as the personal
interpreter is not needed in the call. As described above, the cost of interpreting is the largest
cost in all telecommunications relay services. There are also other benefits of an autogenerated service, both as a standalone service and as an add-on feature in existing
telecommunications relay services. It should be noted that automated speech recognition in a
telephone call presupposes that the non-hearing party can communicate back with speech.

▪ Calls can be made without an interpreter, which is not always necessary or desirable.
▪ Reliance on the availability of interpreters is reduced.
▪ Auto-generated text is faster than human speech-to-text interpreting.
▪ Can handle voice control and navigation in the switchboard for customer service matters,
ticket bookings, orders.
▪ It can enable switching between text and sign language in combination with speech, both
between different calls and within an ongoing call.
▪ Can act as additional support for voice calls.
▪ The service can be dialled directly through a standard telephone number from the Swedish
numbering plan. This makes the service more like a traditional telephony service.
▪ Contributes to increased accessibility for people who are hearing impaired but can still communicate by speech – a need that is increasingly arising in an ageing population.
▪ If the text can be saved, user benefit increases.
▪ Speech recognition technology is developing rapidly, and the benefit for users can increase.
There are signs of a move towards universal design of special solutions.

12.2 Functionality
Today's solutions are used, but not without problems. The translations are not always correct,
which has sometimes led to undesirable misunderstandings. Quality deficiencies may be
acceptable for some calls, but not for others. This means that the situations will determine
whether such a service is appropriate or not, which in turn depends on whether the quality is
sufficient or not. Both parties need to be aware that there may be mistranslations and not to
rely entirely on the results.
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The current telecommunications relay services are primarily used for calls with public organisations and companies, i.e. in calls where high reliability and quality are particularly
important. At present, these calls may therefore be difficult to carry out using an autogenerated service, if the service is relied on entirely. On the other hand, it may be acceptable if
the service is used for routine calls, as extra support for the call, or in combination with
another service, such as Bildtelefoni.net. In the two regions interviewed, we learned that their
procured service is primary used for routine calls. We do not know whether these calls have
replaced the use of other telecommunications relay services, other mass-market products, or
by new users. It is therefore difficult to assess whether the service may be a substitute or a
complement.

12.3 Language resource
The automatic conversion of voice calls into text requires access to language resources consisting of large volumes of spoken and written text. As language changes over time, it
needs to be collected continuously. A good service also needs to be able to handle variation in
voices and speech, background noise and other interference. Another factor is that the
technical solution needs to be able to interpret and put words into the right context. With AI
capability, systems are continuously trained and improved, which improves the quality of
translation over time. The language resource is trained based on the language it is exposed to.
A small language like Swedish therefore takes longer to develop than English, for example.
This means that a system can be trained to be particularly good for a specific purpose or to
meet a specific need. Language resources based on everyday language are good at that, but
weaker at dealing with technical terms and a more formal language, and vice versa. Language
resources can also be optimised for a more limited use, e.g. in a company's intranet.

There is a high demand for speech-to-text conversion. Examples of areas include transcription
services for interviews, subtitling of video/TV programmes, captioned radio/podcast. In 2014,
A-focus conducted a study11 on the language resource bank and auto-generated translations.
The technology looked ready for the mass market at the time, and companies like Microsoft,

A-focus: Nationell Språkresursbank – en utredning för Post och Telestyrelsen [National language resource bank –
an inquiry for the Swedish Post and Telecom Authority], 2014
11
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Google and Apple started to include language technology in their respective technology
platforms. These companies have access to huge amounts of data, and there have been
significant developments in recent years. However, the launch of mass-market products has
been slower than predicted in 2014. Nonetheless, a growing number of services are now being
launched, and are even offered in small languages like Swedish. Microsoft states that its
cloud-based service currently supports speech-to-text conversion in 30 languages, including
Swedish. The majority of existing conversion services use the cloud-based speech recognition
technology of these large international companies, which means that they are evolving even
further. It is worth mentioning that the KTH Royal Institute of Technology is developing a publicly available language research for Swedish called Språkbanken Tal12. According to their
website, the aim is to provide resources for basic speech technology – mainly speech-to-text,
text-to-speech. The work has been in progress for many years, and the plan is to open in
January 2022.

12.4 Calculation of costs
The technical solution consists of an IP-based switchboard, including SIP server, connection to
the language resource, conversion function and an end user interface with terminal. The
technology can be designed somewhat differently, e.g. depending on whether the user is to be
reached via a standard telephone number or a domain name. These technical components are
currently offered by different providers and operators. The business models vary between
providers, which also have different package solutions with variations of fixed and variable
costs. Based on information from providers working with similar IP solutions, we have
assumed a fixed production cost per subscriber for switchboard, switchboard connection, end
customer subscription for outgoing traffic, and terminal cost based on the number of
subscribers (technically, they act as switchboard connections). We estimated the cost as SEK
2,000 per subscriber and year. We have also assumed an annual cost of SEK 50,000 for the SIP
server (processors, memories, operating system, upgrades, operation and maintenance). This
cost has been included in the supplier's overhead cost; see below.

12

https://sprakbanken.speech.kth.se/
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Applications are used as the user interface for the end user, which involves both initial
development costs and ongoing upgrades. The application will handle real-time communication and be designed to suit different user groups. Our assessment is that it is
relatively advanced application development that will also require constant adaptations to
different operating systems, terminals and the like. We know from experience that development costs of this type are usually difficult to estimate in advance and often only
become apparent after the work has been going on for some time. After discussions with
developers, we have assumed that the annual cost of developing and maintaining the
application is SEK 3 million, which may be a little on the high side.

In addition to the above, a connection to a language resource is needed. Developing
proprietary language resources takes several years of development and involves high costs.
The most common and reasonable solution is to use other people's available language
resources, which means that the development cost is incurred at a different part of the value
chain and the cost is spread over many different users. The business models for language
resources vary according to the type of use, the most common today being a connection to a
cloud-based service with a payment model per message/statement or number of audio hours.
It is also possible to download data sets, and source code is available for some language
resources. Costs are low so far. These cost levels are highly uncertain and, being so low, we
have excluded them from the calculation model.

The technical solution is more extensive than the telecommunications relay services. We can
therefore assume that the running costs are also higher. At the same time, an automatic
telecommunications relay service is not a personal interpreter. As shown above, the costs of a
personal interpreter are significantly higher than the costs for the technical solution. Reduced
costs may therefore arise in cases where substitution with existing telecommunications relay
services takes place.

Different solutions are designed in different ways. If we assume that the call can be achieved
through a standard telephone number (from the Swedish numbering plan, E.164-no.), a
subscription and a terminal for the end user are added. Terminals need to be replaced at pace
with development, and we have assumed an annual cost of SEK 1,000 per user.
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We estimate that PTS's workload will be greater for this service, as we have assumed that PTS
will want to monitor, evaluate and make adjustments in line with developments to a greater
extent than is necessary with existing telecommunications relay services. We have doubled
PTS's work input compared to Bildtelefoni.net, which is currently the most expensive of the
three. The total annual cost for PTS's administration of this service is estimated at SEK 1
million. Our assessment is that the provider also has additional administrative costs of the
same magnitude as PTS.

12.5 Calculation of benefit
There are a lot of unanswered questions about user benefit and what needs can be met
through an automated speech-to-text service. In addition, there is a lack of user testing results
that show how well the current quality and ease of use meets these needs. Without this
information, we cannot say with certainty who would benefit from the service, how many,
and in what situations the need arises. Thus, we do not know whether the needs are
complementary or a substitute for existing telecommunications relay services. The model is
therefore based on a number of assumptions. In our analysis, we assumed that:

▪ The quality improvement (QALY) is the same as for other telecommunications relay
services. This applies to both parties of the call.
▪ There is a potential for substitution with Texttelefoni.se that will increase over time. We
assume that it currently amounts to 20 per cent of current usage.
▪ There is some potential for substitution with Bildtelefoni.se in the longer term, albeit
limited. We assume that it currently amounts to 5 per cent.
▪ There is some potential for substitution with Teletal, which may increase over time. We
assume that it currently amounts to 10 per cent of current usage.
▪ We assume that the service is currently only used for routine calls.

The above assumptions are based on the knowledge we have of speech-to-text usage in
general. With further development as expected, quality will improve and thus expand the
range of uses. This means that the substitution rate is also likely to increase. We estimate that
Texttelefoni.se in particular could be replaced and over time reach a substitution rate of up to
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80 per cent. It is also possible that a call support service could result in Teletal and
Bildtelefoni.net being replaced to some extent. However, we believe that the greatest growth
in the service will come from new users seeing a benefit from the service. There are needs to
can be met that other telecommunications relay services are lacking. There are no user studies
indicating how much growth potential exists, but we have made some assumptions.

▪ Based on available data, it is estimated that approximately 15,000–20,000 people are
severely hearing impaired or became deaf as adults. We assumed that 20 per cent of these
can benefit from the service, i.e. 3,000–4,000 people.
▪ The number of people with cognitive disabilities who may see a benefit from these services
is very difficult to estimate. We assumed that at least as many as above can see a benefit
from these services, i.e. 3,000–4,000 people.
▪ The total number of users has been estimated at 7,000 people, of which 2,000 are
substituted from existing users and 5,000 are new users.

13 Socio-economic analysis – speech-to-text
Given our assumptions, the results for auto-generated speech-to-text are as follows.

Costs, auto-generated speech-to-text
Technical equipment
Switchboard function (SEK 2,000/user)
Application development
Other maintenance – software/hardware
PTS's overhead costs
Provider's administration/overhead costs
End user terminal cost

Year 1
14,000.0
3,000.0
1,000.0
1,000.0
1,000.0
7,000.0

Total production cost [

27,000.0

KSEK]

Table 13: Estimated costs for auto-generated speech-to-text
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Social benefit (speech-to-text)
Improved quality of life – primary user
Number of new primary users
QALY – min
QALY – max
Statistics life – min [KSEK]
Statistics life – max [KSEK]
Improved quality of life, primary user – min [KSEK]
Improved quality of life, primary user – max [KSEK]

Year 1
5,000
1%
2%
1,250
2,000
62,500
200,000

Improved quality of life – society as a whole
Improved quality of life, society as a whole – min [KSEK]
Improved quality of life, society as a whole – max [KSEK]

62,500
200,000

Calls that replace existing telecommunications relay services
Texttelefoni.se
Teletal
Bildtelefoni.net
Opportunity cost, Texttelefoni.se
Opportunity cost, Teletal
Opportunity cost, Bildtelefoni.net
Total opportunity cost for existing telecommunications relay services

20%
10%
5%
2,438
545
2,435
5,418

Total gross benefit – min [KSEK]

67,918

Total gross benefit – max [KSEK]

205,418

Table 14: Estimated value of benefit for auto-generated speech-to-text.

Result, speech-to-text [KSEK]
Total cost
Total benefit – min
Total benefit – max
Net benefit, speech-to-text – min
Net benefit, speech-to-text – max

27,000
67,918
205,418
40,918
178,418

Table 15: Estimated net value for auto-generated speech-to-text.
The result is a positive net value in the range of SEK 41–178 million.

13.1 Summary of net calculation – speech-to-text
Speech-to-text translation services are already available today. We, along with many others,
do not consider them to be of sufficient quality to replace PTS's other telecommunications
relay services, but they can replace some calls. They can also to some extent be considered
complementary in that they reach new users. Our calculation shows that an automated
speech-to-text service would probably generate a positive net benefit already today. Given our
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assumptions, this service would generate a benefit of at least SEK 2.5 for each SEK invested.
The more calls that can replace the telecommunications relay services, the higher the benefit
would be.

An obvious advantage is that the calls made by the automated service do not generate
ongoing costs for personal interpreters. However, we believe that the main advantage is that it
can meet the needs of new users. The service consists of costs that can be spread over a large
number of users. However, there is considerable uncertainty about the costs and business models for language resources. One risk is that costs will rise if the use of and dependence on
language resources increases. The choice of language resource and how it is implemented in
the technical solution is therefore an important parameter.

13.2 A national service
A reasonable assessment is that the range of uses for automated speech-to-text will increase
over time. There is also every reason to believe that need will increase. The number of elderly
people is growing, and as we grow older we develop more disabilities (persons who are hard
of hearing) and more people are becoming deaf in adulthood. With increased use and more
needs being met, the social benefit also increases. The trend seems to be towards integrating
corresponding functionality in mass-market products. Whether they will be of sufficient
quality and reliability to meet the needs of people with disabilities is still difficult to say. Some
adaptations may have to be made. The major technical challenge is thus to create a sufficiently
good language resource in Swedish and for this particular purpose.

A-focus' conclusion is that PTS needs to gather further knowledge of what needs the service
can meet, who has the need, in what situations the need exists, and what functional
requirements need to be placed on such a service. Our assessment is that further development
of the functionality is needed before it can be considered sufficient to be procured and
introduced as a national service. However, we suggest that PTS take a more active role and
carry out an in-depth study on technology and functionality. This could be done through a
development project, like SVT has done for some time with subtitling of television
programmes. In this project, different language resources and technical solutions could be
tested. Collaboration with KTH Royal Institute of Technology and use of their language
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resource could be part of such a project. Other possible partners could be the Swedish Agency
for Participation (MFD), the Swedish Association of Hard of Hearing People (HRF), and
providers who develop similar telephony solutions. A closer exchange of information with
SVT and other Nordic countries should also be considered. An important aim of the project is
to not only increase the knowledge of users, but also test the quality, functionality and
improvement potential of the service. A development project can also show how the
implementation of a solution is done well and what support, if any, the users need to get
started. User studies should be broadly based as the need is likely to be wider than the current
users of telecommunications relay services. PTS should also look at the possibility of having a
built-in fall-back in the system, i.e. the user can be connected to an interpreter during the call if
the need arises. The cost structure of an automated speech-to-text service differs, which
should lead to different business models than those for telecommunications relay services.
The objective of a development project can be the basis for a requirements specification.
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Appendix 1 – User study
To gain a better understanding of the user perspective, 9 qualitative interviews were
conducted with deaf and hearing-impaired users. The interviews focused on the needs related
to the Bildtelefoni.net and Texttelefoni.se services. Participants were recruited through digital
networks, whereby 8 interviews were conducted by sign language interviewers and 1 was
conducted through Bildtelefoni.net. Of the interviewees, 7 were women and 2 were men. The
interviews were conducted in January 2021. Conducting an extensive user study was not part
of the student, and the above is too limited a data set to draw any comprehensive conclusions.
Nevertheless, with this data we feel we have gained further support for certain assumptions
and support for interviews conducted in the near future. We recommend that PTS further
deepen its knowledge of users, and in particular would like to emphasise the importance of
understanding all those involved, i.e. not just the primary user group. It is possible that this
will be done in the context of the action plan for a strengthened interpreting service initiated
by the Government. The aim is to identify and analyse the success factors, problems and
barriers to the successful development of the interpreting service. A further aim is to analyse
how appropriate proposals could be implemented in practice. A final report of the assignment
is to be submitted by 15 January 2022.13

The questions asked were as follows
1. Are you familiar with the following services: Bildtelefoni.se, Texttelefoni.se?
a. Yes, which ones?
b. No
2. Do you use any of the following services: Bildtelefoni.se, Texttelefoni.se?
c. Yes, which service(s) do you use?
d. No, I do not use any of these services
3. What service do you usually use when making a telephone call (does not have to be one of the
services mentioned)?
a. Why do you use this particular service (what is particularly good about it)?

13

Government: Committee Directive, Strengthened interpreting service for equality and inclusion, Dir. 2020:79
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Summary of the interviews
We have summarised what emerged from the interviews below.
▪ All interviewees are familiar with the two services; they are used to different extents and in
different situations.
▪ There are different needs in different situations, and this affects when the interviewees
choose one service or the other.
▪ The advantages of Texttelefoni.se are that the primary user can see which words are used
and that the translation is correct. It is also reported to be an advantage when information
needs to be clear and must not be wrong, such as prices, contracts, money and figures.
Disadvantages are that the conversation takes a relatively long time, it is not a natural
conversation, the interpreter is "invisible", and it is not possible to save the text written
during the call. Being able to save the conversation is said to be particularly important in
cases such as descriptions, healthcare contacts, customer service, technical support,
agreements, etc.
▪ The advantages of Bildtelefoni.net are that it is easier to use than Texttelefoni.se, the
conversation flows better, it is quicker to use, there is the security of being able to see the
interpreter, as who is interpreting is important. Disadvantages are that the interpreter
chooses the words, and the image quality is not always so good.
▪ In calls considered sensitive and personal, the relationship with the interpreter is
important. In such a situation, the interviewee sometimes wants to be able to choose/reject
an interpreter, a possibility that is available by calling back but which some find difficult.
Sometimes the user does not want to be seen in the image and instead prefers
communication by text; sometimes they want an interpreter they know, and sometimes
not.
▪ A common factor is that the interpreter is important and greater flexibility is desired in
terms of who is interpreting and what knowledge the interpreter has.
▪ When translating from sign language to spoken Swedish, i.e. when using Bildtelefoni.net,
some users report uncertainty in how the interpreter translates, such as which words were
used, whether it was translated correctly, and what feeling is conveyed.
▪ Several report that there are occasionally technical problems with Bildtelefoni.net, such as
the call not being connected, or the image freezing, being blurry or lagging (comment: the
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problems of a call not being connected, the image freezing and lagging all occurred during
these interviews).
▪ There is an uncertainty in communication with some authorities/healthcare contacts (some
calls) as to whether it is OK to conduct the call via Bildtelefoni.net. The issue relates to
confidentiality and the participation of a third party in the call, as well as IT
security/privacy and questions as to whether the service is secure enough.
▪ For several interviewees, there is a migration from Texttelefoni.se to Bildtelefoni.net. Some
interviewees highlight the importance of having both as they complement each other,
while others state that they only use Bildtelefoni.net nowadays.
▪ There is also a migration from videophone as a product to mobile phone and computer, i.e.
they use apps instead. The advantage is that they always have the mobile phone with
them, the computer in front of them, and internet connected, so the service is always
available. A videophone needs to be "taken out" and connected to the internet. At the same
time, the apps for Bildtelefoni.net are perceived as more cumbersome than several mass
media products because the apps require registration.
▪ For spontaneous routine calls, interviewees report that they often use WhatsApp,
Messenger and FaceTime (for iPhone users).
▪ The advantages of these applications (WhatsApp) are that it is easier and quicker to make
contact. Another advantage is the ability to easily switch between text and image as well as
group calls.
▪ To some extent, the above applications are also used at work. However, the interviewees
indicate that they mostly use Zoom or Teams at work. The use of these applications seems
to be related to the fact that meetings are booked through them.
▪ A number of different solutions and services are used, depending on the situation (number
of participants, spontaneous/planned meeting, image/text, direct call/through relay service,
etc.).
▪ Two interviewees stated that the text written via Texttelefoni.se was misinterpreted
because the interpreter had a deficiency in the Swedish language.
▪ Technology is developing quickly and it is important to keep up. A lot seems to have
happened in response to the coronavirus, both positive and negative. On the positive side,
more people in society have started using video calls, which also benefits deaf and hard of
hearing people. On the negative side, the regulatory framework and agreements have not
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kept pace, making it difficult for deaf and hard of hearing people to take full advantage of
the technical solutions and for information to reach them the same way as hearing people.
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Requests made
▪ Information on who will interpret and an opportunity to reject an interpreter before the
call begins (linked to variation in needs related to the interpreting service)
▪ Ability to switch between writing and image (linked to flexibility is using text or sign language)
▪ Ability to save the conversation (Texttelefoni.se) by clicking on "save conversation" (linked
to the need to be able to refer back to what was said)
▪ Better image quality (linked to need for high and stable quality in video communication)
▪ As there are quality deficiencies and technical glitches, a couple of interviewees suggested
that the problems would need to be noted and deviation reports made by the providers
and then submitted to PTS (linked to the need for high and reliable quality).
▪ Actors (associations, public organisations, etc.) should be able to offer study circles/courses
in how to use modern technologies for primary user groups (linked to the need to be able
to communicate in the same way as others).
▪ Ability to obtain interpretation of voicemail messages via one of the telecommunications
relay services (linked to the need to be able to communicate in the same way as the rest of
society)
▪ Disseminate general information and knowledge of telecommunications relay services,
both to primary user groups and to hearing people. Many hearing people have never heard
of these services and become uncomfortable when they have a conversation with a nonhearing person.
▪ One interviewee in particular spoke positively about the Ring Direkt project, i.e. the hearing
person does not know that the person receiving the call is deaf and an interpreter is
automatically brought into the call. This is a feature that is desirable in the future (linked to
need to be able to make the call easily and without intermediaries, like others).
▪ Ability to make calls in English (linked to need to converse with English speakers at work
and with friends and family).
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Appendix 2 – Comparison with some countries
As a complement to the inquiry of PTS's telecommunications relay services, we conducted a
small international study to examine whether similar services have been analysed from any
kid of cost or benefit perspective. The study was conducted with the help of Begripsam.
Initially, the starting point was a comparison with three other countries. In the course of the
work, it was found that very few similar analyses had been carried out and the starting point
was changed to a broader search for similar studies.

The study was conducted by activating an existing network of researchers and experts in
different parts of the world and either obtaining information directly from them or through
these people putting us in touch with more knowledgeable people. The question has been
whether they are aware of whether the interpreting and telecommunication relay services
available in their country (or in any other country they are aware of) have been analysed with
a view to investigating what benefits they may provide from an individual or social
perspective. The contacts resulted in feedback from the various people, as well as links and
tips on where to look for further material. These links and tips have been followed up on.
Time was also spent looking into scientific databases. This has yielded few results on the
reasoning applied to costs. We sought and received information from the following countries:

Australia

Spain

Denmark

United Kingdom

Finland

USA

Norway

Our overall assessment is that there is a lack of this type of analysis. The fact that the services
provide benefit is apparent in several studies, but when these services are evaluated, it is more
from the perspective of how many people use them, what they cost to provide, the perceived
quality, the number of complaints, etc. The studies mainly discuss the costs, focusing on the
direct costs and expenses of providing them. When the costs are considered in isolation rather
than in relation to the benefits, it often becomes a matter of cost control, cost reduction and
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whether/how use should be limited. The benefit is described qualitatively and usually in
terms of the primary user group.

We have not found any analysis that evaluates the benefit from either an individual or social
perspective. Several of the people we contacted said that such analyses would be needed and
that they themselves would be happy to participate if there were resources to work on the
issue. A study14 by the WHO states, among other things, that they too have not found any
studies of the costs and benefits of interpreting services…. Although no studies were found that
assessed the cost-effectiveness of captioning services and sign language interpretation, evidence
suggests that these interventions are effective in making information accessible to deaf and hard of
hearing people….

14

WHO: Global costs of unaddressed hearing loss and cost-effectiveness of interventions, 2017
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Appendix 3 – Socio-economic calculations
A socio-economic calculation differs from a private or business economic calculation in that it
attempts to identify the effects on all the actors involved who are considered to be part of society. Society can refer to all individuals in society, but for practical reasons it is often
limited to the nation – in this case Sweden – or the people active in the country. Three
application areas for socio-economic calculations are:

▪ As a basis for decision-making by politicians, government departments and other
stakeholders
▪ To provide an overview of what measures are/should be prioritised
▪ Because it is difficult to use market mechanisms in all areas

A key factor in socio-economic calculations is the concept of socio-economic cost. The socioeconomic cost is the resource consumption required to provide a product or service. It differs
from the business economic cost or the cost to the individual, as the concept refers to the net
cost to society as a whole. A change may affect different stakeholders in different ways, and
these changes sometimes cancel each other out – one stakeholder may gain, another may lose.

To avoid double counting in socio-economic calculations, it is therefore customary to try to
identify actual resource consumption. If an employed sign language interpreter is needed to
provide a service, we can see the socio-economic cost as the gross price of the work done by
the sign language interpreter. The gross price is the cost of hiring the interpreter. If the person
had not engaged in this particular task, they would probably have performed some other task
of equal value. We call the value of this alternative task the "opportunity cost".

The other side of the equation is the benefit. This too is measured in monetary terms but can
be more difficult to estimate as it may not always have a market price. It relates to the benefit
to the users, but also the benefit to society at large. In terms of user, we have the individual
with a disability and the individual/company/authority with which the individual
communicates. The benefits can – but do not have to – be market priced. For example, the cost
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savings for an authority can solve the problem more easily because Teletal or Bildtelefoni.net
is calculated in monetary terms.

Whatever the field, it is important to first form a picture of what options are available for
action. It is then necessary to identify the activities concerned and try to distinguish between
so-called private and collective goods.

In economic theory, a distinction is usually made between private and collective goods
(Samuelsson, 1954). For example, a private good might be a mobile phone subscription, while
a collective good might be the ability to reach other people by making a phone call. The
former is something that is market priced and can be bought on a market. The latter is a
consequence of many other people having a mobile phone subscription and is an indirect
effect of the use of mobile phones (or phones in general). Private goods are excludable in the
sense that what a person buys are then not available to other consumers. Collective goods are
characterised by non-excludability – once the good is in place, it can be used by an unlimited
number of consumers without increasing the cost. Since the production of collective goods
requires many individuals/companies to come together to provide the product/service, it is
common for collective goods to be provided by the government and funded through taxes. In
a socio-economic calculation, both private and collective goods must be valued, even though
collective goods often have no market price.

For example, the rest of society may benefit from being able to contact people with functional
disabilities. Although the benefit to each individual may be small, depending on how often we
need to contact people with disabilities, the overall benefit is large because society consists of
many individuals – in the case of Sweden more than ten million. The benefit of
telecommunications relay services in making people with disabilities accessible to the rest of
society therefore has a value beyond the value of the services to the user.

The next step is to calculate the value of the collective and private goods. This may require
different methods, ranging from looking at market prices and their changes to sending out
surveys asking how the actors value different possible outcomes. Last but not least, it is
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necessary to consider the time period of the calculation and possibly the discount rate that
should be used.

When benefits and costs occur at different times, it may be necessary to recalculate them to
their current value. This is often done by using a discount rate, often in the range of 3 to 5 per
cent. One problem when analysing services like Teletal and Bildtelefoni.se is that
technological development is rapid, and technical solutions quickly become obsolete. For this
reason, we choose in this analysis to calculate on a one-year basis and without applying a
discount rate. We assume that the economic lifetime of the investments is short.

Even for the part of user benefit that is not priced on any market, valuation in monetary terms
is generally attempted. We can imagine that an individual needs a videophone to be able to
participate in the labour market. In such case, the value of the person's work input is part of
the benefit. But even if the user does not participate in the labour market, there is an attempt
to calculate benefit. This can be calculated through e.g. QALY – quality-adjusted life years
(Zeckhauser & Shepard, 1974).

In order to calculate QALY, some way of estimating the change in quality of life is required.
The benefit to the individual is often estimated using an instrument called EQ-5D, which is a
standardised questionnaire in which the patient estimates his/her own health-related quality
of life. The questionnaire measures health outcomes before, during and after an intervention
and is widely used in healthcare. It reflects common health problems such as mobility,
personal care, activities of daily living, pain, discomfort, anxiety and depression. EQ-5D and
similar instruments can also be used to estimate the impact of other interventions, such as
access to a communications relay service or any other service.

It is important to distinguish between transfers and costs in a socio-economic calculation. If
Company A pays taxes that are then used to pay transfers to Person B, the tax can be seen as a
cost for Company A and an income for Person B. However, since we are studying society as a
whole, these two effects will cancel each other out. Nevertheless, there may be a socioeconomic cost of the transfer. The tax levied by the government may lead to the nonoccurrence of certain transactions that would have been possible if the tax had not existed. The
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cost of the transfer is usually calculated in socio-economic terms as a certain proportion of
taxation, perhaps 0.3 or 0.4 times the transfer itself. In socio-economic terminology, this is
called the "marginal social cost of public funds". The report "Samhällsekonomisk bedömning
av radiospektrum" [Socio-economic assessment of radio spectrum] (2013), the process of a
socio-economic calculation is illustrated as follows:

Here it is clear that political values may come into play in some more difficult-to-calculate areas, such as the value of Sweden having defence capabilities. Nevertheless, it is appropriate
to look as far as possible at benefits and costs that can be traced back to individuals,
authorities and companies. Examples of political values may be resources that politicians have
chosen to spend on measures to promote accessibility in society.

A project may generate benefit for both consumers and producers. We call the surplus in
consumer benefit the consumer surplus and the surplus on the producer side the producer surplus.
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In the figure above, we have a fictitious product where the price is determined by supply and
demand. Changes to the margin often affect both producer and consumer surplus. Taxes and
market imperfections can cause the value to society of the product/service to deviate from the
market price. In such cases, the market price may have to be corrected, e.g. a measure that
increases employment may have an intrinsic value if the labour for the project comes from a
pool of unemployed people. Sometimes, there is not even a market price and it may be
necessary to estimate the willingness to pay by means of surveys, referred to as contingent
valuation (Hanemann, 1994). Indirect estimates also exist. For example, one can estimate the
value of a nature reserve based on the costs and the time spent by visitors to the reserve.

Once all advantages and costs have been priced, the final step is to sum up the different alternatives and carry out a sensitivity analysis. What benefits and costs are certain, likely and
uncertain, respectively? An example of how to classify benefits and costs is the PENG method,
which divides the benefits into three different categories:

▪ Green benefit: Affects the result directly. An example is lower costs due to reduced wage
costs when a process has been made more efficient.
▪ Yellow benefit: Affects the result indirectly. Examples include reduced recruitment costs
due to more satisfied employees, or increased revenue as a result of better customer
service.
▪ Red benefit: Benefits that are difficult to evaluate. An example is improved image resulting
from investments in environmental improvement measures.
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▪ In the PENG model, the cost aspect is assumed to be easier to grasp and is contrasted with
the different benefit categories. The model is basically tailored to business economic
assessments, but the approach can also be applied to socio-economic assessments.

PENG model
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▪ Neriketolkarna AB: Annual reports 2016–2019
▪ nWise AB: Annual reports 2016–2019
▪ PTS: Annual report 2019 – PTS-ER-2020-1
▪ Riksfärdstjänsten AB: Annual reports 2016–2019
▪ Samres AB: Annual reports 2016–2019

Interviews
▪ Public Employment Service
▪ User study conducted by Begripsam; 9 end users interviewed
▪ Europea i Malmö AB
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▪ Lics Technologies AB
▪ Region Stockholm
▪ Region Örebro län
▪ Riksfärdstjänsten
▪ Samres AB
▪ Sveriges Television

Other sources
▪ Bildtelefoni.net
▪ MFD.se
▪ PTS.se
▪ Texttelefoni.se
▪ Teletal.se

