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Summary
In making this submission, we hope to assist The Office of the Australian
Information Commissioner (OAIC) in developing a methodology for valuing Public
Sector Information (PSI) and to contribute to the current draft and design of
proposed subsequent agency and user survey questionnaires.
To that end, we extend the literature survey presented in The OAIC's Issues Paper
2 by critically reviewing methods for valuing PSI and exploring their data
requirements. We note that the various methods answer slightly different
questions, depend on different data and data collection methods, and exhibit
different strengths and weaknesses. In an attempt to clarify some of the issues,
Table 1 presents a preliminary matching of methods to data types and
mechanisms for collection.
Outlining possible approaches to estimating the value of openly publishing PSI, we
begin with the most direct agency and user costs and cost savings, suggesting an
activity-cost approach. We then move to the wider impacts and benefits of
enhancing the accessibility of PSI, suggesting that a range of possible methods
could be used. We then present a brief guide to the data requirements for these
methods.
Initially, the feasibility testing of a selection of these methods for measuring the
value derived from more open PSI publishing might be approached through
agency case studies. Then agency and user surveys might be designed in such a
way as to solicit the information required for the selected method or methods, with
some confidence that agencies can and will respond, and preliminary analysis
done to ascertain the feasibility and operational practicality of the methods vis-à-vis
data that can be collected through surveys.
Ultimately, once proven, a selection of such methods might be formalised in a
spreadsheet-based cost-benefit model, into which data from agency and user
surveys, website and download reports could be combined to generate PSI
publishing value and benefit/cost results for individual agencies and, perhaps,
government as a whole, on an annual basis. This is not to suggest that it is only
about quantitative issues, and throughout the analysis it will be important to
integrate qualitative 'valuations' with the quantitative ones (e.g. using a balanced
scorecard or similar approach).
In making this submission, we hope to convey that, while the task of demonstrating
the value created by publishing PSI is challenging and complex, it is possible.
Moreover, it may well be possible to develop a reporting tool that would make the
task relatively simple and inexpensive for reporting agencies to meet their annual
reporting obligations.
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1 Background
In Understanding the value of public sector information in Australia (OAIC Issues
Paper 2),1 the Office of the Australian Information Commissioner outlines a phased
approach to the question, initially conducting a survey to provide a snapshot of the
public sector information (PSI) landscape in Australia, before moving on to the
issue of measuring the value of PSI - the proposed topic of subsequent surveys.
Ultimately, the aim is to develop a survey-based methodology that will enable
agencies to collect the information necessary to address the Government 2.0
Taskforce recommendation that agencies and the OAIC report annually on the
value generated by the publication of PSI.
To that end, the OAIC sought submissions on three issues:
•

The ideas presented in the Issues Paper: does the paper propose a
workable approach for mapping the PSI landscape and developing a
methodology for valuing PSI?

•

The draft survey form in the Appendix to the paper: is the survey form
appropriately framed to address the right issues and gather useful
information?

•

The literature survey in Part 4 of the paper: does this survey adequately
cover the field, and are there gaps or limitations in the existing research?

In making this submission, we are responding to all three of these issues. We hope
to assist in developing a methodology for valuing PSI and to contribute to the
current draft and design of proposed subsequent agency and user survey
questionnaires. To that end, we critically review methods for valuing PSI and
explore their data requirements, relating those requirements directly to issues and
questions for agency and user surveys.

2 Public sector information and content
The OECD defines Public Sector Information (PSI) as any kind of information that
is produced and/or collected by a public body and is part of the institution’s
mandated role. It is common to differentiate between public sector information
(PSI) and public sector content (PSC). The first category comprises the public
sector’s knowledge, which may be the basis for information-intensive industries
that use the raw data to produce sophisticated products. The second refers to
cultural, educational and scientific public knowledge, for which wide public diffusion
and long-term preservation (e.g. via museums, libraries, schools) are major
governmental objectives (OECD 2006).2
It is generally accepted that the most economically significant forms of PSI are
geospatial, meteorological, hydrological and environmental information, and
economic and social statistics, as they provide the greatest opportunities for
commercial use and re-use and provide fundamental information in support of
private and public sector decision making (Figure 1).
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Figure 1: Public Sector Information and Content domains with examples
Commercial
Re-Use
PSI

Geographic Information

Meteorological and Environmental
Information

Economic and Business Information

Social Information

Traffic and Transport Information

Tourist and Leisure Information

Agriculture, Forestry and Fisheries
Information

Natural Resources Information

Legal System Information

Scientific Information and Research
Data
Educational Content

Political Content

Making Available
PSC

Cultural Content

Cartographic
Land Use (Cadastral)
Spatial / Geographic
Admin and Political Boundaries
Topographical
Elevation
Oceanographic
Hydrographic
Environmental (quality)
Atmospheric
Meteorological (weather)
Financial
Company
Economic Statistics
Industry and Trade
Demographic
Attitude Survey
Health
Education and Labour Force
Transport Network
Traffic
Transport Statistics
Vehicle Registration
Hotel
Tourism
Entertainment
Cropping and Land Use
Incomes and Resources
Harvest
Livestock
Biological and Ecological
Energy and Resource Consumption
Geological and Geophysical
Crime and Convictions
Laws
Rights and Duties
Legislation
Judicial Decisions
Patents and Trademarks
University Research
Publicly-Funded Research
Governmental Research
Academic Papers and Studies
Course and Lecture Material
Government Press Releases
Government Proceedings
Green Papers
Museum and Gallery
Archaeological Sites
Library Resources
Public Service Broadcasts
Public Archives

Note: The steady gradation implied by the arrows is schematic and simplified, as on this axis there
would be much overlap between categories. For example, it is easy to imagine some geographic
information having less potential for commercial re-use than some social information. It would likewise
be possible to provide a similar schematic breakdown of content within each of the categories and
sub-categories, which itself would be similarly schematic and simplified.
Source: OECD, 2006. Digital Broadband Content: Public Sector Information and Content, OECD:
Paris.
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3 Measuring the value of PSI and related information
Much has been written about the value of information and the benefits of increased
access to it. There is an extensive literature on the value of library and information
services, and a growing literature on the costs and, to a lesser extent, the benefits
of more open access to research publications. To date, less attention has been
given to the value of open curation and sharing of research data, although a few
studies exist. There is also a rapidly growing literature on the costs and benefits of
providing open access to public sector information (PSI). Each of these literatures
suggests possible approaches to economic valuation, although some are more
directly relevant than others. Our purpose here is to draw ideas from this literature
and assess what methods might be most useful.
Library and information services have been the focus of many studies
estimating their value in quantitative and qualitative terms, with the former including
numerous studies based on investment and use value and estimates of welfare
impacts (e.g. consumer surplus), and fewer based on contingent valuation, often
as an input to cost-benefit analysis (Imholz, et al. 2007; Oakleaf 2010).3 Most focus
on the more direct economic impacts and calculate a Return on Investment (RoI),
but some explore wider impacts and outcomes (e.g. the relationship between
library spending and successful grant applications (Tenopir et al. 2010))4 and
explore Social Return on Investment (SRoI) by combining the quantitative and
qualitative measures using a balanced scorecard or similar approach. One
example, measuring the economic impact of the British Library, combined
contingent valuation in the forms of willingness to pay and accept with investment
value and estimates of the cost of alternatives (British Library 2004).5
Research publications have been the focus of much economic analysis, although
most focus on the costs of creation, access and preservation and few studies look
at the value and benefits of access. Those addressing the value and benefits have
done so from the supply-side, in the form of macro-economic analysis based on
estimates of the impacts of changes in accessibility (of the information) and
efficiency (in its access and use) on returns to R&D expenditure (Houghton et al,
2009; Houghton and Sheehan 2009);6 and from the demand-side, in the form of
estimates of the impact of research on innovation and the value of that innovation
to firms (Mansfield 1991, 1998; Beise and Stahl 1998; Houghton et al. 2011).7 The
latter approach is applicable only when commercial users make up a significant
share of total users, and the former is relatively data intensive - depending on
robust estimates of levels of spending on the production of information, average
returns to that spending and the extent of changes in accessibility and efficiency
that result from the information being made more readily available.
Research data has been the topic of a number of cost studies, but few have tried
to look at the value or benefits of open access to, and sharing of, data. Beagrie et
al. (2008, 2010) investigated the medium to long-term costs to Higher Education
Institutions of the preservation of research data, developed an activity cost model
for research data archiving, and a framework for assessing the mainly noneconomic potential benefits from preservation of research data.8 Fry et al. (2008)
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sought to identify benefits arising from the curation and open sharing of research
data.9 Based on the work of co-authors Houghton and Rasmussen, the report
presented a simple example of cost-benefit analysis applicable to an individual
data collection or data repository, based on costs and potential cost savings. The
approach was then extended to explore the more diffuse benefits of data curation
and sharing at the institutional and disciplinary levels, based on a macro-economic
approach to measuring the impact of increased accessibility on returns to research
expenditure. Beagrie & Houghton et al. (2012, forthcoming) employ a range of
economic methods to explore the value of the UK Economic and Social Data
Service, including: investment and use value, contingent valuation using stated
preference techniques, economic welfare in the form of consumer surplus and net
economic value, as well as estimates of efficiency impacts and increases in returns
on investment in data creation arising from the open sharing of data.10 The
analysis was based on an extensive user survey, supported by agency and user
interviews and case studies.
Public sector information (PSI) has been the focus of a number of studies
seeking to estimate its value and the benefits to be derived from making it more
freely available. Approaches have included top-down econometric modelling,
extrapolations based on surveys of PSI producers and/or users, estimates based
on agency costs and consumers’ willingness to pay (i.e. contingent valuation), and
estimates of elasticities and multipliers.
PIRA (2000) combined measures of the investment cost (i.e. the amount spent on
the collection/generation of the PSI) and expenditure on PSI by users and reusers, then for final users, estimated value as expenditure on PSI or, where the
PSI was freely available, as the investment cost of its collection/generation.11 Aside
from the many difficulties in estimation and attribution, a potential problem with the
PIRA approach is that it may overestimate the value of PSI because it does not
account for the possible use of alternative information.
In the MEPSIR study of Dekkers et al. (2006), demand and economic performance
were measured in an extensive survey by directly asking both PSI holders and reusers for key economic data, such as total turnover against turnover related to PSI,
total number of staff against the number of staff dedicated to handling PSI, and
estimates of the domestic market size for a particular type of PSI. The market
value was then estimated from the average revenues multiplied by the average
number of re-users per PSI domain, minus the cost of PSI collection/generation.12
This produced a much lower number than suggested by the PIRA study, despite it
being market size rather than value added and coming five years later. One issue
is that this approach depends on extensive user surveys which may not be
practical on a regular basis.
DotEcon (2006)13 and collaborator Pollack (2009)14 adopted a bottom-up approach
to estimating the economic value of PSI products and services in the UK, seeing
the net economic value of PSI as the willingness to pay for PSI minus the cost of
supplying it. Using a survey and published sources, the value of PSI was estimated
from: the net consumer surplus from PSI (i.e. the amount that customers might be
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prepared to pay over and above what they do pay to have access); and the total
producer surplus that arises from the provision of PSI (i.e. the extent to which
revenues exceed the costs of supplying the product or service). Adding these two
estimates gave the net economic value of PSI. While much less subject to overestimating the value of PSI, a potential weakness of this approach lay in estimating
price elasticities of demand, especially where the PSI was supplied free of charge.
ACIL Tasman (2008) used a value-added approach based on General Equilibrium
(GE) modelling, with input data derived from case studies, which were used as a
guide to estimating the direct impacts of spatial information on selected sectors in
the Australian economy, and a GE approach to modelling economy-wide
impacts.15 A potential issue with this approach is how to scale from case studies to
sector-wide impacts (i.e. understanding the relationship between the cases and the
sector). As in the case of estimating the value of copyright, a number of studies
have attempted to measure the value of PSI from the contribution of the PSI using
industries to value-added, employment, etc.16
The National Committee for CODATA at the US National Academies, and the
Working Party on the Information Economy at the Organisation for Economic Cooperation and Development held a joint workshop to explore the socio-economic
effects of PSI on digital networks, which brought together a range of analysts
working on valuing various forms of PSI. The proceedings provide a useful review
of work in the area (Uhlir 2009).17 Corbin (2009) also provided a review of
indicators used in PSI studies.18
Vickery (2011) undertook a review of recent evidence on the importance and
growth of PSI markets for the European Commission, focusing on quantitative
studies; and on the basis of that evidence provided a top-down estimate of the
value of the PSI market in Europe and the economic value of PSI in Europe in
general.19 The report provides an up-to-date summary of PSI market value studies,
but at a highly aggregated level.
In a study for the Australian National Data Service, Houghton (2011) explored the
costs and benefits of free access to PSI and standardised licensing and formats,
using the cases of national statistics, fundamental spatial data and hydrological
data. While there are many ways in which the provision of more open access to
PSI can affect the costs of government agency producers and the many existing
and potential users of the information, the study focused on three main elements:
•

The costs and cost savings experienced by the PSI producing agencies
involved in provision of free and open access to information;

•

The costs and cost savings experienced by the users of PSI that relate to
accessing, using and re-using the information; and

•

The potential wider economic and social impacts of freely accessible PSI,
measured in terms of returns to investment in its production.20
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While all these approaches have their limitations, such studies suggest that
bottom-up and top-down approaches, macro-economic and micro-economic
approaches are all feasible.

4 Approaches and considerations
Methods that have been applied to measuring the value of PSI include simple
investment and use value, contingent valuation using stated preferences,
estimates of consumer surplus and net welfare, activity costing approaches to
measuring costs, benefits and efficiency impacts, return on investment approaches
based on estimating the value of increases in use (as indicated by downloads,
etc.), and PSI market and industry size and economic contribution. In some cases,
econometric models have been used to estimate economy-wide impacts.
The data requirements for these approaches vary, with some relying on supplyside (agency) data and others on demand-side (user) data, although government
agencies can be major users of PSI as well as producers and publishers. Indeed,
the OAIC issues paper appears to see PSI producers and users as separate
entities when many may not be; and see PSI "producers", "holders" and
"publishers" as the same entity when they may not be. It will be important for the
agency survey to clearly address specific PSI-related activities, including: funding,
production/collection, acquisition, data assurance, curation/holding/hosting,
archival preservation, dissemination, permission, access, use and re-use.
It is also important to consider the data requirements of the various methods,
matching methods to data type and mechanisms for collection (Table 1).
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Table 1:
Preliminary matching of methods to data types and
mechanisms for collection
Method

Agency Survey

User Survey

Web Use Data

Other
Economic Data

Investment
Value

Required

Helpful

Required

Required

Use Value

Helpful

Required

Required

Required

Contingent
Value

...

Required

Required

...

Welfare / Net
Economic
Value

Helpful

Helpful

Required

...

Efficiency
Impacts

Helpful

Required

Required

Required

Return on
Investment

Required

Helpful

Required

Required

PSI Market /
Industry

Helpful

Required

Required

Required

Macro Models:
Helpful
Required
Required
Required
I-O
Helpful
Required
Required
Required
CGE
Note: Other Data includes ABS industry and labour force data, I-O tables and multipliers.
Source: Authors' analysis.

It will also be important that the method or methods chosen to measure the value
of PSI go beyond availability (access free or at the marginal cost of transfer) and
look at the impacts of accessibility (discoverability, metadata, persistence of links,
standardised formats, etc.), transparency (standardised and readily
understandable licensing conditions, etc.), and preservation (long-term archival
accessibility). All are important in determining the costs faced and potential value
available from PSI, and all should be the topic for qualitative and quantitative
questions.

4.1

Activity costing of direct costs and benefits

For PSI producing agencies and users, it may be useful to think about possible
cost impacts in terms of agency and user activities (i.e. an activity cost model).
Based on the analysis of Houghton (2011),21 Table 2 shows some of the main
areas in which the activity costs of PSI producers and users may be effected by
providing data free (at zero cost or at the marginal cost of transfer), using

8

standardised licensing that is as liberal as possible (Creative Commons - BY), and
using standard (open) data formats - which all contribute to the accessibility of PSI.
4.1.1 Agency costs and cost savings

Agency costs and cost savings are the most direct and easily measured. While
they will vary from case to case, there are many common elements.
Funding: Making PSI more freely and openly available can have some impacts on
agency funding and expenditures. For example, it may affect agency activities if
there is less revenue from sales, and it may require additional funding for initial setup, even though it is likely to reduce activity costs on an ongoing basis.
Collection / Creation / Acquisition: In general, making data freely available will
have little or no effect on the activities and costs associated with data collection /
creation / acquisition. However, there can be some impacts on what is collected if
making information freely available reduces the feedback from users as to what is
of most value to them (i.e. reduces market signals). Agencies may also collect /
create less, if they lose revenue from data sales and need to manage costs. Loss
of revenue may also limit what can be acquired (e.g. consulting reports).
Standardised licensing and data formats are unlikely to have any material impacts
on agency collection costs once the standard systems are in place, although
acquired data may require conversion to standard format if that standard is not a
part of the acquisition requirements.
Data Assurance (e.g. quality, privacy, etc.): Making information freely available
may impact data quality positively or negatively: positively if greater exposure and
use raises awareness of the importance of quality; negatively if the loss of revenue
from data sales puts downward pressure on costs. Free access may increase the
costs associated with managing privacy and confidentiality as access and use
increases.
Standardised licensing is unlikely to have any substantial impact on data
assurance, although it may be somewhat easier to make data fit-for-purpose when
it is more clearly understood ahead of time what purposes will and will not be
‘allowed’. Standardised data formats are likely to make data quality easier to
handle.
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Table 2: Activity cost impacts for agencies and users
Activity

Standard licensing
Open standard data
(CC-BY)
format
Funding
May affect agency
May require additional
May require additional
(agency)
activities
funding for initial set-up, funding for initial set-up,
if less revenue from sales, but reduce activity costs but reduce activity costs on
and require additional
on an ongoing basis.
an ongoing basis.
funding for initial set-up.
Collection /
May affect what and how
Creation
much is collected if less
..
..
revenue from sales
Acquisition
May affect what and how
May limit what can be
May require conversion.
much is acquired if less
acquired.
revenue from sales
Data assurance
May affect quality if less
May make it easier to
(quality, privacy,
revenue.
handle.
etc.)
May be more difficult to
..
manage privacy if made
freely available.
Curation (Holding/
May reduce licensing
May make it easier to
Preservation)
..
costs.
curate.
(agency)
Dissemination
(agency)

Permission
(agency)

Free (Marginal Cost)

Will reduce agency
transaction costs for
sales.
Hosting costs may be
greater if use increases,
or lower as account &
login procedures not
required.
User support costs may
increase if use increases,
or decrease as account &
login procedures not
required.

Reduces license
transaction costs.

May reduce hosting costs.

User support costs may
decline.

User support costs may
decline.

Reduces license
transaction costs after
..
initial set-up.
(users)
Reduces user transaction
costs.
Access
Reduces cost of access. Reduces cost of access. Reduces cost of access.
(agency)
Reduces agency use
Reduces agency use
Reduces agency use
transaction costs.
costs.
costs.
(users)
Reduces user transaction
Reduces user costs.
Reduces user costs.
costs.
Use
Encourages/increases
Encourages/increases
May reduce cost of use.
use.
use.
Re-use
Encourages/increases reEnables re-use.
May reduce cost of re-use.
use if lower costs passed
on.
Source: Author’s analysis.
..
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Curation (agency): Data curation costs are unlikely to be affected by making
information freely available or standardised licensing, although associating
licensing conditions and licenses to particular datasets would be somewhat easier.
It may also be that openness would enable users to contribute to curation (e.g.
identifying problems and suggesting solutions). Standardisation of data formats
would be likely to make digital curation easier and reduce curation costs.
Dissemination (agency): Making information freely available is likely to have
substantial impact on agency dissemination costs. Agency transaction costs
associated with data sales will be reduced/eliminated (e.g. operation of sales
outlets or e-commerce functions, banking charges associated with sales
transactions, operation of access controls, etc.). Data hosting costs may decrease
with reduced access control and purchase association and tracking, and/or they
may increase if use increases. User support costs may also decrease with fewer
access issues, and/or increase as use increases.
Standardised licensing is likely to reduce agency costs associated with developing
and managing licensing, and reduce license-related user enquiry and support
costs. Standardised data formats are also likely to reduce hosting and user support
costs.
Which is the biggest and most important costs and cost savings will vary for each
agency and each data type.
4.1.2 User costs and cost savings

There will be differences in user cost impacts from case to case and the dividing
line between agency and user cost issues will vary. Nevertheless, there are likely
to be common elements.
Permission (users): Standardised licensing is likely to reduce the user costs
related to licensing (e.g. easier to understand licenses, standardisation across
datasets and agencies, fewer license-related enquiries, reduced transaction cost in
accessing / obtaining licenses, etc.). Free access and standardised data formats
are unlikely to have any material impact of user permission related costs. As noted
above, agency license-related transaction costs are also likely to fall after the initial
one-off set-up costs have been met.
Access (users): Free access obviously reduces the users’ cost of access in terms
of the prices paid and the transaction costs involved in each transaction/use. As
noted above, agency access-related transaction costs will also be lower.
Standardised licensing and data formats may also reduce user access and
transaction-related costs.
Use: Free access is likely to encourage greater use of the information, while
standardised licensing and data formats are also likely to reduce the cost
associated with use and, thereby, encourage greater use.

11

Re-use: Similarly, as another form of use, free access is likely to encourage
greater re-use of the information, while standardised licensing and data formats
are also likely to reduce the cost of, and thereby encourage greater re-use.

4.2

Efficiency and productivity impacts

In addition to the more direct agency and user activity costs and cost savings,
there are a number of possible efficiency and productivity impacts arising from free
or marginal cost access and standardised licensing and data formats.
For agencies, potential efficiency and productivity impacts include:
•

An increase in the level of use and uses per funding dollar, and enhanced
performance against key performance indicators;

•

Enhanced agency profile from greater use and exposure, which can result
in greater appreciation and central funding, and/or bring greater demand
for enhanced products and services, thereby increasing revenue; and

•

Greater focus on core business activities (e.g. reduced shopfront and ecommerce operations, reduced legal and IT user support costs, etc.).

For users, potential efficiency and productivity impacts include:
•

Purchase cost savings and savings in handling and transaction costs
(noted above), enabling cost reduction and efficiency gains (i.e. doing the
same for less);

•

Greater licensing certainty / reduced risk and freedom to use, leading to
more predicable investment decisions, as well as savings in licensing
enquiry efforts;

•

Use of better / fuller / more detailed data, rather than settling for a lesser /
cheaper substitute;

•

The possibility of using automated analysis, making new forms of content
and enabling serendipitous connections to be made and new uses and
applications discovered; and

•

Enhanced access and greater certainty encouraging innovation, with
significant growth effects for users and their customers.

There are also some important dynamics affecting the costs and benefits of more
open access to PSI. For example, there may be first mover costs for agencies and
users, making more open access, standardised licensing and data formats less
cost-effective for the pioneers than it is for the followers who can learn from the
pioneers. There may also be first mover advantages, such as the kudos of being a
leader. This may mean that the costs and benefits experienced by first movers will
tend to understate the longer-term advantages.
There may be efficiency curve effects, with initiatives expensive to start with, but
efficiency improving over time. This may mean that the costs and benefits
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experienced in the early years of implementation tend to understate the longerterm advantages.
There may be timing impacts and costs, as it is important how quickly data are
available and how quickly licensing can be understood and affected (e.g.
immediacy of access is important in use and avoids potentially costly delays and
workflow/decision making interruptions).
There may also be timing impacts relating to learning, as understanding of the
conditions of access and licensing become more familiar to users over time and as
more agencies embrace more open access and standardised licensing and data
formats. Again, this may mean that the costs and benefits experienced in the early
years of implementation tend to understate the longer-term advantages.
There may also be scale economies, with greater benefits accruing as an agency’s
and/or user’s suite of activities fall under the more open access and standardised
regime. These can be significant, and may also mean that the costs and benefits
experienced in the early years of implementation tend to understate the longerterm advantages.

4.3

Wider economic impacts and benefits

In the longer term, there may also be unforseen uses and re-uses that simply
cannot be accounted for, and again this may mean that the costs and benefits
experienced in the early years of implementation tend to understate the longerterm advantages. Use and re-use can also have wider impacts, in terms of
innovation and the development and introduction of new products, services and
processes that, in turn, generate new economic activity, new business
opportunities, better informed and potentially better government and business
decisions.
While there are a number of approaches to measuring the wider benefits of
enhanced access to PSI, here we focus on four that have some track record. The
first uses a simple welfare approach and might be interpreted as indicative of the
lower bound impact, the others use macro-economic approaches in an attempt to
include the multiplier impacts that are not captured in the first.
4.3.1 Welfare

The benefit that a consumer derives or consumer surplus is the difference between
the price that the consumer is willing to pay and the price actually paid (i.e. the net
economic benefit to consumers). The level of consumer surplus depends on the
price elasticity of demand, which is the percentage change in demand resulting
from a percentage change in price. While there are many limitations when the price
change is large and the price approaches zero, consumer surplus can be
estimated from data on revenue and the elasticity of demand (i.e. the demand
response to changes in price).22
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Where there has never been a market for the information, an alternative way of
estimating consumer surplus is through contingent valuation using stated
preference techniques - asking users what they would be willing to pay for, or
accept in return for giving up, their access. Using stated preference techniques in
surveys is challenging,23 but has been done successfully in studies of information
and related services.24 In a non-market context, all the willingness to pay is
consumer surplus because there is no market price. In practice, however, some
expenditure, be it in the form of time or money, will be incurred in obtaining the
non-market good or service (e.g. the time spent accessing the data). In this case,
the consumer surplus will be the net gain (i.e. willingness to pay minus the cost of
obtaining).
4.3.2 Returns to investment

There are similarities between some forms of observational and survey-based PSI
and the publications and data arising from publicly funded research. To that extent,
in some cases, it may be possible to use methods relating to returns to R&D to
explore the wider impacts of making some forms of PSI freely available online
(Houghton 2009).25
The standard Solow-Swan model makes some key simplifying assumptions,
including the assumptions that all knowledge is equally accessible to all entities
that could make productive use of it, and all R&D generates knowledge that is
useful in economic or social terms. Obviously, this is not realistic. In the real world,
there are limits to efficiency and barriers to access. Houghton and Sheehan (2009)
developed and applied a modified Solow-Swan model in which they introduced
accessibility and efficiency as negative or friction variables, and then looked at the
impact on returns to R&D of reducing the friction by increasing accessibility and/or
efficiency.26
While there are limitations when applying average returns to specific forms of data,
indicative changes in return on investment can be estimated from agency
expenditure data and information on the change in demand (e.g. change in the
level of use reflected in downloads). Other estimation parameters can be drawn
from the literature and existing work on R&D satellite accounts.
4.3.3 Contribution to innovation

In an exploration of the accessibility and use of research and technical information,
Houghton et al. (2011) adapted innovation survey questions to estimate the
contribution of academic research to innovation and the value of that innovation to
firms.27 In their survey of knowledge-based small to medium-sized enterprises
(SMEs) in Denmark, they found that an average of 27% of the products and 19%
of the processes developed or introduced during the last three years would have
been delayed or abandoned without access to academic research; and, on a prorata basis, the value of academic research to sales was around DKK 16 million per
firm per year and the value to cost savings around DKK 95 000 per firm per year.
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So academic research was contributing the equivalent of around 12% of sales
revenue among these firms.
Such an approach could inform user surveys and provide the foundation for
estimates of the innovation impacts of access to PSI. This would also help to
establish a number of parameters for economic analysis (e.g. average and
marginal returns to PSI, impact lags and durations, etc.).
4.3.4 PSI market and industry contribution

The brief review of studies estimating the value of PSI presented above, and that
in the OAIC Issues Paper, include a number of major studies that have estimated
the PSI market and user / re-user industry size, primarily in the US and Europe,
based on agency and user surveys. Typically, market or industry value is estimated
from the average revenues multiplied by the average number of users/re-users in
each PSI domain, minus the cost of PSI collection/creation. Estimates can then be
made of the PSI industries' contribution to employment and value-added (i.e. as a
share of GDP). Such estimates tend to be at the upper end of valuations.
Wider multiplier effects might then be explored using Input-Output (I-O) or General
Equilibrium (GE) models. An example of this is the series of studies by ACIL
Tasman, who used a value-added approach based on General Equilibrium (GE)
modelling, with input data derived from case studies, which were used as a guide
to estimating the direct impacts of spatial information on selected sectors in the
Australian economy, and a GE approach to modelling economy-wide impacts.28

5 A guide to data requirements
As suggested by Houghton (2011),29 the background information required for
analysis includes an understanding of the PSI producing agency, its PSI holdings
and "business models", its users and PSI uses. For example, it may be important
to:
•

Clarify exactly what is and what is not freely available (free gratis and free
libre), and to understand the mix and shares of each, costs of and
revenues from each;

•

Consider the issue of incentives for the agency of the various charging
policies and agency funding sources (e.g. is revenue foregone from PSI
sales lost or will government increase funding to compensate?);

•

Explore agency revenue models (e.g. ‘freemium’ – free basic and charged
premium), and what the relationship may be between free and priced
products and services (e.g. is ‘freemium’ revenue maximising?); and

•

Examine agency revenue trends from all possible sources.

For costs, it is necessary to get a full costing of all the relevant PSI-related
activities of the producing agency and of (typical) users, seeing costs as including
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the money and time spent on the activities, plus materials and overheads. For
example, this might include:
•

Costs of data and access to the data for users (use) and for the providing
agency (provision);

•

Costs of data and data access related activities for users (use) and for the
providing agency (provision);

•

Costs of a pay and/or licensing system, including: time spent on licensing
requests (users and agency), and the number of requests processed, time
spent and transaction costs of priced access (users and agency), and the
number of transactions;

•

Revenues gained and/or foregone, for the data directly and for other
agency and/or related products and services;

•

Impacts on business (e.g. freemium issues, such as to what extent making
the PSI freely available affects priced business lines); and

•

Agency incentives (e.g. level of collection if supporting revenue is lost,
possible impacts on quality, etc.).

For use, it is necessary to understand how the change to making the PSI freely
available affects demand and use. The key data required will be usage trends, in
terms of visits, inquiries, purchases, datasets accessed, downloads, website hits,
etc. It will be necessary to:
•

Tease out the issues of format (print versus digital online) from those of
revenue model (priced versus free), so it is necessary to know use trends
for both online and print materials and priced and free materials (i.e.
longer-term usage trends);

•

Consider adjusting these usage data for other factors and wider trends,
such as: the impacts of online volumes on use to explore intensification
versus extension of use (e.g. adjust for downloads per item available); the
context of increasing downloads of everything (e.g. national or other trends
in the volume of data downloaded by Internet users); and the influence of
information cycles on usage trends, such as special PSI data release
cycles (e.g. ABS Census release cycles), government cycles (e.g. pre/post
elections), general business cycles, etc.; and

•

Understand the use and uses of the data, such as: whether its value is
realised in the year of its production or over a longer time, and if over time,
how long and how is the use/value distributed over time; what share of PSI
sales/downloads go to government versus the share to private sector
users/re-users; what share of the PSI goes to end users versus the share
going to intermediaries for re-use; market revenues of users, and the
contribution of PSI as an input (e.g. share of PSI in input costs/activities);
the value-added of users, and the contribution of PSI as an input (as
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above); and the contribution of PSI to innovation and the value of that
innovation in terms of sales and cost savings.
For basic measures of the value of the PSI, it is necessary to explore:
•

The cost of production (collection/generation) of the PSI (i.e. minimum
value / investment value);

•

The costs of access and use of the PSI (i.e. minimum value / use value);

•

Estimates of price elasticities of demand by PSI type and domain and/or
estimates of users’ willingness to pay by PSI type and domain (e.g. to use
for estimates of consumer surplus);

•

Estimates of the efficiency and innovation impacts from user surveys and
reports (e.g. to use for estimates of efficiency and innovation impacts);

•

Estimates and records of use increases and cost per use (e.g. to use in
estimates of returns on investment); and

•

Estimates of the market revenues and value-added of users and re-users
(i.e. to use in estimates of macroeconomic impacts).

Of course, it is unlikely that any agency or user survey will collect all of the data
necessary for a complete analysis. Nevertheless, the methods outlined above have
been used, more or less successfully, to value publications, data and services
similar in many respects to PSI, as well as PSI itself. All are feasible on the basis of
agency and user surveys, website statistics and download data, and other general
national statistical data. A selected combination of methods could be used to build
up a more complete picture of the value derived from more open PSI publication.

6 A model for reporting
Initially, the feasibility testing of a selection of these methods for measuring the
value derived from more open PSI publishing might be approached through
agency case studies. Face-to-face interaction with the case study agencies would
help to establish what information might, and might not, practically be collected
from surveys, and help in the subsequent design of questions for survey
questionnaires.
Then agency and user surveys might be designed in such a way as to solicit the
information required for the selected method or methods, with some confidence
that agencies can and will respond, and preliminary analysis done to ascertain the
feasibility and operational practicality of the methods vis-à-vis data that can be
collected through surveys. Recent experience in studies of the value of PSI and
research data services suggests that there will be a number of issues to resolve
before a sufficient level of confidence can be assured in the findings (e.g.
weighting the survey data to reflect wider activities and use).
Ultimately, once proven, a selection of such methods might be formalised in a
spreadsheet-based cost-benefit model, into which data from agency and user
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surveys, website and download reports could be combined to generate PSI
publishing value and benefit/cost results for individual agencies and, perhaps,
government(s) as a whole, on an annual basis. This is not to suggest that it is only
about quantitative issues, and throughout the analysis it will be important to
integrate qualitative 'valuations' with the quantitative (e.g. using a balanced
scorecard approach).
***
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