
eHealth Benchmarking Good Practice Case

Economic Analysis of Electronic Communication 
in the Norwegian Health Sector

Case Summary
Use of ICT in the Norwegian healthcare sector goes back 

several decades, but has been growing significantly the last 
decade, alongside with the growing expectations of the useful-
ness of ICT in the sector. Still there is little systematic knowl-
edge of the effects and benefits of ICT within healthcare. The 
goal of this study was to give a description of the socioeco-
nomic benefits of two rather simple, but important means of 
electronic communication: electronic referrals and electronic 
discharge letters.

The survey design followed a two-stepped approach: in a 
first step, a questionnaire-based survey was addresses to all 
public and private hospitals, and a sample of general practitio-
ners (GPs). The questionnaires address issues such as: ven-
dor names, access to applications (i.e. which are installed), 
actual usage of applications (i.e. to which degree are the appli-
cations/messages actually used) and attitudes towards elec-
tronic messaging. In addition information on the most important 
cost elements was gathered from different sources.

In a second step 10 hospital wards and 8 GP offices were 
selected for a follow-up time study. This time study aimed at 
measuring the time that the health professionals spent for 
writing and sending referrals and discharge letters. As a result, 
information was obtained about the different amouts of time 
needed for writing and sending referrals and discharge letters
either in paper form or electronically. 

The wards and GP practices for the time study were se-
lected in order to reflect three different types of work scenarios: 
1) full electronic exchange of both referrals and discharge 
letters, 2) no electronic use of any of the two messages, 3) part 
electronic exchange of the messages. 

The socioeconomic analysis that was based on the data 
collected by both the survey and the time study; showed the 
socio economic potential of having all messages sent elec-
tronically, the levels of effects at the time of study given the 
volumes of the different electronic messages, and, finally, the 
critical levels of electronic message volume needed to reach 
positive effects. Benefits regarding patients were not included 
in the study.

Background and Objectives
Background Information

The study was part of a three year programme, as part of 
the national eHealth strategy, for establishing a broader picture 
of benefits, methods and evaluations of eHealth in Norway.

Economic Analysis of Electronic Communication in the 
Norwegian Health Sector

Executing agency

Norwegian Directorate for 
Health

Year of publication 2007

Year(s) of available data 2007

Geographic coverage Norway

Further information http://www.helsedirektoratet.n
o/vp/multimedia/archive/0001
3/IS-1416_13293a.pdf

Objectives
Although eHealth applications have been in use in Norway 

for quite a long time, there is little systematic systematic knowl-
edge of the effects and benefits of ICT within healthcare.

The study at hand was therefore developed in order to gain 
insights into the socioeconomic benefits of two rather simple, 
but important means of electronic communication that are 
currently in use in the Norwegian health sector: electronic 
referrals and electronic discharge letters.

Budget
NOK 900,000; approximately € 112,000.

Type of activity
[x] Measuring eHealth / ICT availability and use
[x] Measuring attitudes towards eHealth and eHealth use
[ ] Data gathering with the aim of eHealth market sizing
[x] Evaluation of an eHealth application / Service

Main Actors

Norwegian Directorate for Health 
www.helsedir.no
Public authority

Procurer of the study and manager of the reference group
Contact: Kristian Skauli, senior adviser, +47 24 16 32 43

Norut – Nothern Research Institute 
www.norut.no
Private research consultancy

Responsible for the framework of the analysis, develop-
ment of the questionnaires, field work and analysis

Contact: Margrethe Aanesen, researcher, +47 77629473

Norwegian Centre for Telemedicine
www.telemed.no

Research and competence centre, part of the University 
Hospital of Northern Norway

Part responsible for questionnaires development and field 

http://www.helsedirektoratet.n
http://www.helsedir.no
http://www.norut.no
http://www.telemed.no
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work

Contact: Heidi Jacobsen, specialist consultant

Implementation
Data gathering approach

Questionnaires were sent to all public and private hospi-
tals, and a sample of general practitioners (GPs). The ques-
tionnaires addressed issues such as: vendor names, access to 
applications (i.e. which are installed), actual usage of applica-
tions (i.e. to which degree are the applications/messages 
actually used), attitudes towards electronic messaging.

Data on the most relevant cost elements for both the paper 
based routines and the electronic routines were gathered.

Time studies were conducted at 10 hospital wards and 8 
GP offices. The selection of wards and GP offices reflected
three types of communication situations: 1) full electronic ex-
change of both referrals and discharge letters, 2) no electronic 
use of any of the two messages, 3) part electronic exchange of 
the messages (paper based referrals, electronic discharge 
letters).

The questionnaires are available as appendixes to the re-
port (Norwegian only). See reference section below.

Sampling and fieldwork
All public and private hospitals received the questionnaires; 

both the ICT-department and all wards were addressed. 

A sample of 10% of the GP offices was drawn in collabora-
tion with the doctors association. 

Response rates for hospitals were 76 percent. Response 
rates for GPs offices were 55 percent. 

Response rates were higher from the northern region (one 
of, then, five health regions), which also is the most “ad-
vanced” region, with highest adoption rates of ICT. It is also 
the smallest region, with approximately 10 % of the population. 
Results were interpreted with these factors in mind.

Timing
Approximate timing: 

• January 2006: Preparations

• February–April 2006: Questionnaires

• June–October 2006: Workflow/time studies, cost 
analysis

• October–December 2006: Report writing, publication

Analysis and Reporting
Gross benefits include time saved and reduced cost (materi-
als/transport) compared to paper based messages.

Cost elements analysed include 1) investments in physical and 
human capital, and 2) yearly expenses regarding support and 
subscriptions (infrastructure).

Net benefit = Gross benefit minus cost

Net present value is calculated, and dynamic benefit analysis 
is set up estimating adoption rate increasing from 0 to 100 % 
over 10 years. 

Critical values regarding what adoption rates will provide posi-
tive net benefits is calculated, and are compared to data on 
adoption rates at the time of study.

Sensitivity analysis show changes in net present value when 
these conditions were changed:

- Time span for 100 % adoption of electronic mes-
sages (7, 10 and 12 years).

- Estimated share of hospital costs related to electronic 
messaging (0, 10 and 20 %)

- Estimated share of GP office costs related to elec-
tronic messaging (25, 50 and 75 %)

- Training costs in hospitals (0, 50 and 100 %)

Results were published in December 2006, and preliminary 
results from surveys were presented at a national eHealth 
conference in April 2006.

Evaluation of implementation aspects

Quality Criteria Score Explanation

1. Relevance and transferability

"The indicators clearly refer to eHealth."

"The indicators cover the respective issues/topics in sufficient 
depth."

The study covered respective issues in sufficient 
depth. Still some of the conditions that had to be set 
in the study have been questioned at a later stage 
(thus the medium score).

"The indicators allow regular measurement in the same context in 
the future”."

This was not the goal of the study. Complexity of the 
data and the subject matter will oppose direct reuse.

“The indicators can be applied to a different national context.”

2. Accessibility of information 

“The publication of the study presents enough methodological in-
formation to enable the reader to judge its validity. ( i.e. information 
on sample size, weighting etc.)”

Although in Norwegian only

"The research results have been published in English” NA

3. Validity of measurement

"The concept of eHealth used by the study is clearly expressed and 
therefore understandable for a variety of survey respondents." Two concrete types of standard messages are stud-
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ied (referrals and discharge letters)

"The operationalisation of the indicators has been validated before 
use."

A reference group contributed with expertise on 
sector knowledge, adoption rates and economic 
analysis.

"The likelihood of social desirability bias/context bias is avoided as 
much as possible”

Over-representation from the region with highest 
adoption rates and from the larger GP offices was 
weighted down.

“In the case of a multinational study: appropriate translation proce-
dures of survey instruments are used.”

N/A Not applicable.

“The instrument follows the general rules for questionnaire design:”

Question wording: simple, unambiguous, defining unclear terms

Question wording: single stimuli

Question wording: factual, not hypothetic 

Question wording: clear time and actor reference

Question wording: neutral, not suggestive

Question content: respondent has necessary knowledge and infor-
mation in order to answer the questions

Reference was group used to check questionnaire 
design.

Population validity
Sampling frame quality: Only GP offices were sampled, 

with high quality of the sampling process – with use of Doctors 
Association statistics.

Data collection quality: It was not possible to study differ-
ences between hospital wards systematically.

Non-response rate documentation: Extensive information is 
given in the report on response rates, skewness, validity and 
follow up of respondents.

Respondent load
The questionnaires were rather long, and probably some-

what difficult to gather information and fill in, especially for 
larger institutions as hospitals, but the response rates were 
satisfactory.

Conclusions and learning points

From the point of view of the ordering customer / 
funding organisation

Strengths
The study’s main strength is to gather rather complex and 

diverse information with the aim of having some single values 
as the main outcome. Respondents were forced to put values 
at what is often not thought of as “values” (quality, shares).

Weaknesses
The main weakness of the study is that it results in quanti-

tative data that at first sight seem to be extremely precise and 
reliable. However, this data results from a very compley analy-
sis and therefore has to be interpreted in the context of the 
study methodology and in the larger context of the Norwegian 
health sector. If this contextualisation is omitted (i.e. in media
coverage) misunderstandings might arise.

Facilitators
The reference group provided very useful insights into the 

subject matter, and also helped supporting the study towards 
the GPs and hospitals.

Constraints
It is difficult to compare the results with others studies, be-

cause of the complexity of the study and because there is no 
unified, trusted model to base such studies on, hence it is 
difficult to use the results with high levels of security.

Usefulness of the activity
The study was very useful as it managed to gather rather 

complex data into one study, and the socio economic method 
gave precise results. The results of course needed to be inter-
preted with all the right conditions in mind. As part of the na-
tional eHealth strategy for the health care sector, and as not 
too many socio economic studies on eHealth exist in Norway, 
the study has been used by several other actors within the 
health and eHealth sector.

Learning points

The socio economic study was a thorough and useful way to 
bring forth a comprehensive picture of the value of eHealth.

Involvement of all different actors throughout the study is 
necessary to ensure acceptance, both to support the people 
filling out the surveys, but also to support the publication of 
the results.

Misinterpretation of the results is a risk, due to the multitude 
of factors and conditions to take into account in such studies. 
Communicating all conditions in a correct manner, in different 
media and formats, is difficult.

References
Full report from the study:
Norwegian Directorate for Health and Social Affairs, IS-1416, 
published November 2006, 
http://www.helsedirektoratet.no/vp/multimedia/archive/00013/I
S-1416_13293a.pdf

http://www.helsedirektoratet.no/vp/multimedia/archive/00013/I
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The eHealth Benchmarking Study
The “eHealth Benchmarking” study is carried out by em-

pirica on behalf of the European Commission, Information 
Society and Media Directorate-General. The study aims to 
collate and analyse existing eHealth monitoring and bench-
marking sources in order to identify best practice in data gath-
ering and to develop a framework for an EU-wide eHealth 
benchmarking activity. The intention is not only to help  better 
understand eHealth progress but also to identify the main 
gaps, obstacles and barriers in relation to eHealth monitoring / 
benchmarking to be overcome in the next few years. In doing 
so, the study covers the Member States of the European Un-
ion, Norway, Iceland, Canada and the United States.

The benchmarking sources were identified by means of a 
combination of different research methods, including a survey 
among the experts of the EEA Working Group on Information 
Society statistics, desk research on sources of eHealth data 
and measurements on a supranational and European level, 
and research on the national level carried out by a network of 
national correspondents.

More information on the study is available online at 
http://www.ehealth-benchmarking.eu/ or from the project coor-
dinator:

empirica Gesellschaft für Kommunikati-
ons- und Technologieforschung mbH 

Oxfordstr. 2, 53111 Bonn, Germany

Phone: +49 228 98 53 00

E-Mail ehbench (at) empirica (dot) com

Authorship
This case was written by the case owner institution.

Disclaimer
The views expressed in this document are those of the au-

thors and do not necessarily reflect those of the European 
Commission. Neither the European Commission nor any per-
son acting on behalf of the Commission is responsible for the 
information provided in this document.
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