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Abstract
Economics of information has emerged as a subject in its own right. The abundance of literature
LQWKH¿HOGEHDUVWHVWLPRQ\WRWKLVIDFW,WLVDQDUHDRILQWHUHVWWRERWKHFRQRPLVWVDQGOLEUDU\DQG
information professionals. Naturally, the literature to the subject emanate from both the disciplines.
However, the approaches of these two groups are divergent. In this review also, the two stream
approach is followed. Since the literature from Economics provide the theoretical background, the
VLJQL¿FDQWFRQWULEXWLRQVULJKWIURPVDUHFRYHUHG)URPDPRQJWKHFRQWULEXWLRQVIURPWKH/LEUDU\
and Information side also only selected studies which are representative in nature and published in
WKHSUHVHQWFHQWXU\DUHLQFOXGHGLQWKHUHYLHZOHVWLWPD\EHFRPHWRRORQJ7KHVWXGLHVLQWKH¿HOG
of Library and Information Science are mostly evaluative in nature. They are categorized under the
headings reviews, general studies, academic libraries, university libraries and public libraries. The
HYDOXDWLYHVWXGLHVZHUHIRXQGWREHPRUHLQWKH¿HOGRISXEOLFOLEUDULHV
Key words: Economics of Information; Data Envelopment Analysis; Evaluation Studies; Information
Economy; Public Libraries; University Library; Review

1. Introduction
Information Economics or Economics of
Information is an integral part of the Information
Science paper of the Library and Information
Science all over the world. This topic deals with
the economic aspects of information. However, in
library schools the application of pure economic
theory related to information products and
VHUYLFHV LV QRW HPSKDVL]HG 2Q WKH RWKHU KDQG
the economic, social, political and legal aspects
of information as a resource are dealt with. A
typical example is the subthemes taught in the
Information Economics course taught at the
8QLYHUVLW\RI3UHWRULD 3RQHOLV %ULW] 7KH
study themes adopted there are:

In the critical study of information, Machlup
DQG 0DQV¿HOG   KDYH LGHQWL¿HG DSDUW IURP
economics, contributions from other disciplines
including psychology, sociology, linguistics,
communication, engineering, computer science,
FRJQLWLYH VFLHQFH DUWL¿FLDO LQWHOOLJHQFH DQG
F\EHUQHWLFV %XW LVVXHV GLVFXVVHG LQ WKH ¿HOG
DOVR ERUGHU ZLWK DGGLWLRQDO ¿HOGV OLNH SKLORVRSK\
political science, governance, and policy studies.
7KHVXE¿HOGµHFRQRPLFV RILQIRUPDWLRQ¶HPHUJHG
as several distinct strands of research and theory
in economics that dealt with very different aspects
of the concept of information.

v. Information exchange to facilitate relationships
in an information economy.

(FRQRPLFV RI LQIRUPDWLRQ ¿UVW HYROYHG DV D
GLVWLQFW¿HOGRILQTXLU\LQWKHVDVDUHVXOWRI
the growing awareness of the drastic changes
taking place in world economies triggered by the
increasing application of computer technology and
communication technology. In fact, the raw material
handled by these technologies is information. But
the changes brought about by these technologies
in the handling of information began to alter the
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i. Origins of the information society and the
information economy.
ii. Information as an economic good.
iii. Pricing and packaging of information goods.
iv.

Economics of intellectual property.
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economic condition of the societies resulting in the
coining of the term information society.
The contributions of Machlup (1962) and
Boulding (1966) bear testimony to the interest
evinced by scholars in the economics of
information. The statistical framework offered by
3RUDW  IRUDQDO\]LQJWUHQGVLQWKHLQIRUPDWLRQ
sector strengthened the research activities in the
sector.

2. Two Perspectives
7KRXJK0DFKOXSDQG0DQV¿HOGKDYHLGHQWL¿HG
PDQ\¿HOGVWKDWKDYHFRQWULEXWHGWRHFRQRPLFVRI
information, two disciplines stand out. They are
Economics and Library and Information Science.
0DQ\ UHYLHZHUV LQ WKH ¿HOG KDYH DFNQRZOHGJHG
this fact. It is quite natural that researchers, from
WKH¿HOGRIHFRQRPLFVDQGOLEUDU\DQGLQIRUPDWLRQ
science approach the economics of information
from different perspectives. Economists have
tended to study the nature of decision making, the
distribution of information, imperfect knowledge, the
ÀRZRILQIRUPDWLRQDQGWKHUROHRIWKH³LQIRUPDWLRQ
sector” in a market context. Library and information
scientists who considered information as their
primary “commodity,” have attempted to look at
notions of what information is and at information
products as items bought, sold, used, copyrighted,
made public, or provided, particularly in libraries.
%RWKVHWVRIUHVHDUFKHUVDWWHPSWWRUH¿QHPRGHOV
WR DFFRXQW IRU SULFH FRVWV EHQH¿WV YDOXHV DQG
economic impacts.
In this review also, the two stream approach
mentioned above is followed. Since the literature
from Economics provide the theoretical background,
WKHVLJQL¿FDQWFRQWULEXWLRQVULJKWIURPVZRXOG
be covered. But as far as the contributions from
Library and Information Science is concerned,
RQO\VLJQL¿FDQWFRQWULEXWLRQVLQWKHst century are
included since many of the earlier studies aimed at
the evaluation of libraries and information centres
are less valuable in the modern context.

economics is a division of microeconomic theory
that examines the relationship between information,
time, and decision making. One fundamental
assumption of economics, perfect information, is
observed to be illusive, and the study of information
asymmetry is still in the elementary stage of
development. Since the invention of the internet,
the exchange of information has accelerated
at a pace much faster than ever before. The
UHYROXWLRQDU\FKDQJHVWDNLQJSODFHLQWKH¿HOGRI
communication of information are rendering some
of the earlier theories of information economics
infructuous. Anyway, this is not the point of
discussion here.
As already mentioned Machlup (1962) was a
pioneer in carrying out studies about the economic
VLJQL¿FDQFH RI LQIRUPDWLRQ DQG NQRZOHGJH +LV
seminal work Production and distribution of
knowledge in the United States marked the
beginning of the study of post-industrial society.
While noting that economists have tended to ignore
the process of information, especially time factors,
in market models, he goes on to identify features
of information as process (becoming informed)
and as content. In fact, Production and distribution
of knowledge in the United States is a synthesis
of Machlup’s own works produced prior to the
publication. First, he had focused his research on
the patent system (as back as 1933), but he came to
UHDOL]HWKDWSDWHQWVZHUHVLPSO\RQHSDUWRIDPXFK
ELJJHUNQRZOHGJHHFRQRP\+HWKHQH[SDQGHG
the scope of his work to evaluate everything
from stationery and typewriters to advertising to
presidential addresses--anything that involved the
activity of telling anyone anything. This analysis
revealed the new and startling shape of the U.S.
economy. The work is a synthesis of ideas from
IRXUGLVFLSOLQHVRU¿HOGVRIUHVHDUFK3KLORVRSK\
(Epistemology),
Mathematics
(Cybernetics),
Economics (Information) and National Accounting.

From the point of view of Economics, information

The compilation of a bibliography and commentary
on the literature of the economics of information
by Olsen (1971) shows that there is abundant
literature on the topic before 1970. In fact, it is
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in the form of a report. The report consists of (i)
a short section on the economists' framework
for analysis, (ii) a table that divides the pertinent
OLWHUDWXUH LQWR FDWHJRULHV EULHÀ\ GH¿QHV HDFK
category, and explains why it is important to
information activities, (iii) a brief commentary
on the state of this literature and (iv) a selected
bibliography of over 300 items.
In 1977, Porat (1977), who was later joined
by Rubin, wrote a 9-volume dissertation that
PHDVXUHG DQG HVWLPDWHG WKH VL]H RI WKLV
economy, and described this emerging sector as
the “information economy”. His work has since
WKHQ EHHQ ZLGHO\ TXRWHG DQG FLWHG DV WKH ¿UVW
major use of the term “information economy”.
3RUDW FDWHJRUL]HV WKH LQIRUPDWLRQ VHFWRU LQWR
the primary and the secondary. The “primary
information sector” workers are those who are
almost wholly concerned with creating or handling
information, like scientists, writers, librarians,
etc. The “secondary information sector” workers
are those who work mainly on non-information
items but whose work involve information work
as a secondary aspect. They are the workers in
QRQLQIRUPDWLRQ¿UPVDQGLQGXVWULHVZKRSURGXFH
information for internal use in the production of
agricultural or industrial (i.e. non-information)
JRRGV7KHVLJQL¿FDQFHRIWKHZRUNVRI3RUDWOLHVLQ
WKHIDFWWKDWWKH2(&' 2UJDQL]DWLRQIRU(FRQRPLF
Cooperation and Development) adopted Porat’s
GH¿QLWLRQ LQ LWV VWXGLHV RQ WKH QDWXUH VL]H DQG
growth of information economies.

Types of Knowledge, Qualities of Knowledge,
DQG .QRZOHGJH DV D 3URGXFW 9ROXPH   The
Branches of Learning examines the parts of
intellectual knowledge that have been considered
worth teaching in institutions of higher learning.
It was absolutely needed because to judge what
to teach, it was necessary to classify knowledge.
9ROXPH   The Economics of Information and
Human Capital presents in clear and elegant
prose the roles of knowledge and information in
economics.
%XWWKHPRVWSUROL¿FFRQWULEXWRUWRWKH¿HOGRI
HFRQRPLFV RI LQIRUPDWLRQ RI FRXUVH LV 6WLJOLW]
6WLJOLW] LV RQH RI WRGD\ V PRVW GLVWLQJXLVKHG DQG
controversial economists. He was awarded
WKH 1REHO 3UL]H LQ (FRQRPLFV LQ  IRU KLV
work on asymmetric information and is widely
acknowledged as one of the pioneers in the
¿HOGRIPRGHUQLQIRUPDWLRQHFRQRPLFVDQGPRUH
generally for his contributions to microeconomics.
He occupies the top most position in the capacity
of single author or joint author. The earliest
SXEOLFDWLRQ RI 6WLJOLW]   SURYLGHV WKH
foundations of a general theory of information and
the capital market. It shows that in a pure gambling
market, even with asymmetric information, there
cannot exist an equilibrium with trade with rational
individuals.

2QH RI WKH HDUOLHVW FRQWULEXWRUV LQ WKH ¿HOG
of economies of information in 1980s is Stigler
(1961), the American economist and recipient
RI 1REHO 3UL]H LQ (FRQRPLFV 7KH FRQWLQXRXV
analysis of American economy and the
contribution of information and knowledge to its
development prompted Machlup to come out
with a multi-volumed set entitled Knowledge: Its
FUHDWLRQ GLVWULEXWLRQ DQG HFRQRPLF VLJQL¿FDQFH
VWDUWLQJ IURP  9ROXPH   Knowledge and
Knowledge Production presents the conceptual
framework for this inquiry and falls into three parts:

7KH SDSHU E\ 6WLJOLW]   SXEOLVKHG LQ
Brazilian Review of Econometrics shows how
developments in the Economics of Information
can provide insights into economic relations in less
developed countries, and how they can provide
explanations for institutions which, in neoclassical
WKHRU\ DSSHDU DQRPDORXV DQGRU LQHI¿FLHQW
Sharecropping and other tenancy relationships
in the rural sector and wage determination and
urban unemployment are both investigated within
WKLVSHUVSHFWLYH*UHHQZDOGDQG6WLJOLW]  LQ
their paper describes how imperfect information in
both capital and labor markets can, in a context
RI PD[LPL]LQJ ¿UPV DQG SHUIHFWO\ ÀH[LEOH SULFHV
and wages, give rise to cyclical variations in
unemployment whose character closely resembles
that of observed business cycles.
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The choice between public and private
provision of goods and services is considered by
6DSSLQJWRQ DQG 6WLJOLW]   ,Q SUDFWLFH ERWK
PRGHVRIRSHUDWLRQLQYROYHVLJQL¿FDQWGHOHJDWLRQ
of authority, and thus appear quite similar in
some respects. In the research paper ‘Incentives,
,QIRUPDWLRQ DQG 2UJDQL]DWLRQDO 'HVLJQ¶ 6WLJOLW]
explores the interaction between incentives,
LQIRUPDWLRQDQGRUJDQL]DWLRQDOGHVLJQ,WSURYLGHV
an explanation, for instance, why in times of
economic crisis (such as wars) most economies
abandon reliance on market mechanisms.
The paper by Repo (1989) reviews and
DQDO\]HV UHVHDUFK SHUIRUPHG E\ HFRQRPLVWV
accounting researchers and management scientists
LQWKH¿HOGRIHFRQRPLFVRILQIRUPDWLRQ7KHPDLQ
emphasis is on approaches taken to describe and
measure the value of information. Economists
GH¿QH LQIRUPDWLRQ DV D SKHQRPHQRQ WR UHGXFH
uncertainty and it is usually studied in terms
of exchange values. Information markets and
products, as well as information as a public good,
are described. The approaches to the value of
information favored by economists are (1) statistical
decision theory approach, (2) equilibrium theory
approach, (3) multidimensional value approach,
and (4) cognitive approach. These approaches
are discussed and concluded with cost-EHQH¿W
and value considerations of information.
/DPEHUWRQ  DNH\¿JXUHLQWKHGHYHORSPHQW
of the information economics points out that
the division of labor involved in information
processing—the way in which processes are
broken up into small pieces for handling—may be
the most fundamental form of the division of labor.
Awareness of this has led to the use of models
RI DQ LQIRUPDWLRQ SURGXFWLRQ FKDLQ DV D ZD\
of identifying the different points at which value
is added and as a means by which information
commodities can be distinguished from each
other.
A text book of standing directly dealing with
information economics in the 21st century is
WKDW RI ,QpV 0DFKR6WDGOHU ,QHV DQG 3pUH]
KLA Journal of Information Science & Technology, Vol.1, No.1

Castrillo (2001). The book, written for advanced
XQGHUJUDGXDWHV ¿UVW\HDU SRVWJUDGXDWHV FRYHUV
WKHFRQVHTXHQFHVIRUWKHFKDUDFWHUDQGHI¿FLHQF\
of the interaction between individuals and
RUJDQL]DWLRQVZKHQRQHSDUW\KDVPRUHRUEHWWHU
information on some aspect of the relationship.
This is the condition of asymmetric information,
under which the information gap will be exploited
if, by doing so, the better-informed party can
achieve some advantage.
7KH ¿UVW YROXPH RI WKH VHOHFWHG ZRUNV RI
6WLJOLW]   LQFOXGHV D QXPEHU RI FODVVLF
papers which helped to form the foundations for
WKH ¿HOG RI WKH HFRQRPLFV RI LQIRUPDWLRQ 7KLV
volume sets out the basic concepts underlying the
economics of information. In the volume Stigler
states that the economics of information has
constituted a revolution in economics, providing
explanations of phenomena that previously had
been unexplained and upsetting longstanding
SUHVXPSWLRQVLQFOXGLQJWKDWRIPDUNHWHI¿FLHQF\
with profound implications for economic policy.
The selected works are planned to be brought
out in six volumes. In the paper ‘the Revolution of
Information Economics: The Past and the Future’
6WLJOLW]  SXWVLQWRSHUVSHFWLYHQHDUO\DKDOI
century of research, including recent advances
in understanding the implications of imperfect
LQIRUPDWLRQIRU¿QDQFLDOPDUNHWUHJXODWLRQPDFUR
stability, inequality, and public and corporate
JRYHUQDQFH DQG LQ UHFRJQL]LQJ WKH HQGRJHQHLW\
of information imperfections. It explores the
consequences of recent advances in technology
and the policy challenges and opportunities they
present for competition policy and policies regarding
privacy and transparency. The paper notes the role
that information economics played in stimulating
other advances in economics, including contract
theory and behavioral economics. It reinvigorated
institutional economics, showing how institutions
mattered, in some cases explaining institutional
features that could not be well-understood in the
conventional paradigm.
There are critics of the theory of economics of
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information. The latest in the series are Fedoseeva,
Herrmann and Nickolaus (2017). The economics
of information approach suggests that as online
retailing matures, information asymmetry will
enforce the reduction of price dispersion online
as providers will operate in conditions close to
perfect competition. Using the example of online
marketing they establish that all the predictions or
theories may prove to be true.

mechanisms. Naturally the methods adopted
for assessing the impact, economic as well as
social, of libraries. Therefore, for the purpose of
this review, literature that evolved in the present
century only is taken into consideration. It is only
a review of selected documents. The review is
GLYLGHG LQWR ¿YH VHFWLRQV 5HYLHZV *HQHUDO
Public Libraries, Academic Libraries in General,

4. Contributions from Library and
Information Science

4.1 Reviews

Before proceeding to the review, let us examine
WKH NH\ DUHDV LGHQWL¿HG E\ WKH$PHULFDQ /LEUDU\

comprehensive review of literature on economic

Association (n. d.) where libraries, mainly public

studies conducted over the last quarter-century.

libraries, make economic impact in the society.

Research on library valuation began in the mid-

University Libraries and Public Libraries.

Ko, Y. M. & Shim, W. (2011) present a
valuation of the library based on a total of 89

1990's with the formal exploration of the value of

The important areas are:

public libraries from a theoretical point of view. In
the 2000's, various theories and methodologies
were reviewed and put into actual measurement

¾Library partnerships have value
¾Libraries have value to neighborhoods
¾Proximity to the library has value

studies. This comprehensive review and analysis

¾The technology for use in the library has value.

point to the need for the development of consistent

¾Services of the library have value.

and reliable set of methods, which will facilitate

¾Libraries imparts value to the stakeholders

further application of methods and comparison of
results.

¾0RQHWL]HGLPSDFWVDQGRWKHUEHQH¿WVIURP 

public library annual operations
¾
9DOXHRI3XEOLF/LEUDU\5HIHUHQFH7UDQVDFWLRQV
¾9DOXHRI3XEOLF,QWHUQHW&RPSXWHUVDWWKH



Library
¾ 9DOXHRI1RQDGXOWMXYHQLOH3XEOLF/LEUDU\

A review of literature on the assessment of
the economic value of public library collections
and services is available from the site http://www.
libsci.sc.edu/metaweb/valuationstudies.html.
$VVHVVLQJWKH(FRQRPLF9DOXHRI3XEOLF/LEUDU\



Circulation

Collections and Services: Review of the Literature
and Meta-Analysis, n. d.). It contains select

¾9DOXHRI-XYHQLOH3XEOLF/LEUDU\&LUFXODWLRQ

bibliographies on the topics (1) valuation studies

¾9DOXHRI$GXOW3XEOLF/LEUDU\&LUFXODWLRQ

of American public libraries (2) valuation studies

¾9DOXHRI$GXOW3XEOLF/LEUDU\3URJUDPV
¾9DOXHRI<RXQJ$GXOW3XEOLF/LEUDU\3URJUDPV
¾9DOXHRI&KLOGUHQ V3XEOLF/LEUDU\3URJUDPV

of international public libraries (3) valuation
methodologies (4) value of libraries in a recession
and (5) META Project Bibliography as of 3/1/2013.
,PKRO] DQG $UQV   UHYLHZ QXPHURXV

There has been drastic changes in the

library valuation studies, with emphasis on how

functioning of all sorts of libraries, mainly due

libraries have used them to demonstrate their

WR WKH LQÀX[ RI LQIRUPDWLRQ DQG FRPPXQLFDWLRQ

value in their communities. The studies include

technology. ICT has made drastic changes in
the collection, services and service delivery

FRVWEHQH¿WDQDO\VLVHFRQRPLFLPSDFWDQGVRFLDO
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4.2 General studies
A highly acclaimed textbook on economics
of information written from the point of view of
library professionals is that of Knigma (2001).
It is designed for those with little or no prior
experience in economics. It provides students,
librarians, and information professionals with
a useful introduction to economics and costEHQH¿W DQDO\VLV DQG LW KHOSV WKHP PDNH EHWWHU
¿QDQFLDO DQG PDQDJHPHQW GHFLVLRQV 7KH WRSLFV
covered are cost analysis of information goods
DQG VHUYLFHV EHQH¿W DQDO\VLV LQIRUPDWLRQ DV D
public good, information externalities, intellectual
property and monopolies, uncertainty and risk,
pricing information, opportunity costs, access
versus ownership, and the economics of the
Internet and digital libraries.
7KH SDSHU E\ .RHQLJ DQG 0DQ]DUL  
H[DPLQHV WKH OHYHOV DQG LQÀXHQFH IDFWRUV RQ
HI¿FLHQF\RISXEOLFOLEUDULHVLQPHWURSROLWDQFLWLHV
The result of this study shows that: (1) the main
VRXUFH RI WHFKQLFDO LQHI¿FLHQF\ LV SXUH WHFKQLFDO
LQHI¿FLHQF\ UDWKHU WKDQ VFDOH LQHI¿FLHQF\   LW
is positive effect environmental factors on the
HI¿FLHQF\WKDWWKHSRSXODWLRQWKHGXPP\YDULDEOH
of capital area.
$DER   KDV FDUULHG RXW WKH ¿UVW PHWDanalytical review of library studies reporting a
UHWXUQ RQ LQYHVWPHQW ¿JXUH 0HWD-analysis is
D TXDQWLWDWLYH DQDO\VLV RI ¿QGLQJV RI SUHYLRXV
VWXGLHV FRQGXFWHG WR LQIHU JHQHUDO ¿QGLQJV DQG
lessons from prior empirical research. The dataset
is 38 library valuation studies reporting a return
RQ LQYHVWPHQW ¿JXUH RU FRVW-EHQH¿W UDWLR 2I WKH
38 studies, 32 are of public libraries. The metaDQDO\VLVLQGLFDWHVWKDWWKHSDWWHUQVLQWKH¿QGLQJV
are consistent with expectations regarding the
EHQH¿WW\SHVWKDWDUHLQFOXGHGLQWKH52,¿JXUH
the methods used, and the scope of the study.
A critical review of valuation studies to identify
frameworks in library services was made by Kim
(2011). The selective review evaluated various
characteristics, including methods, subjects, and
reporting media, in order to identify theoretical
KLA Journal of Information Science & Technology, Vol.1, No.1

frameworks to aid in understanding trends in
library services.
Application of data envelopment analysis (DEA)
WR DVVHVV OLEUDU\ SHUIRUPDQFH IURP DQ HI¿FLHQF\
standpoint was illustrated by de Carvalho, F.
A., Jorge, M. J., Jorge, M. F., Russo, M. & de
6i 1 2   '($ PRGHOLQJ ZDV DSSOLHG WR
D FRQYHQLHQFH VDPSOH RI  OLEUDULHV DI¿OLDWHG
to a federal university in Rio de Janeiro. Data
were collected from the university's managerial
database and refer to three inputs – number of
employees, area and number of volumes – and
four outputs – consultations, loans, enrolments
DQG XVHU WUDI¿F0DUNRYLDQDQDO\VLVRIWUDQVLWLRQV
EHWZHHQHI¿FLHQWDQGLQHI¿FLHQWVWDWHVDORQJWLPH
allowed a long-term distribution between those
states to be computed. Corrall (n. d.) investigated
the intangible assets that academic libraries
are exploiting to compete in the digital age and
methods that libraries can use to assess intangible
assets.

4.3 Academic Libraries
Saunders (2003) examines 88 academic
member libraries of the Association of Research
Libraries (ARL) to determine their relative cost
HI¿FLHQF\ XVLQJ VWRFKDVWLF IURQWLHU UHJUHVVLRQ
and data envelopment analysis (DEA) methods.
%RWKPHWKRGVJLYHDYHUDJH$5/FRVWHI¿FLHQFLHV
of around 80 percent. This places academic ARL
OLEUDULHVLQWKHVDPHUDQJHRIHI¿FLHQF\DVRWKHU
institutions, including for-SUR¿W DQG QRQ-SUR¿W
institutions. Many libraries are above 80 percent
HI¿FLHQF\ )RU WKRVH EHORZ VRPH VSHFXODWLRQ LV
JLYHQ IRU WKH ORZHU HI¿FLHQF\ 7KH VWXG\ VKRZV
that research libraries with expenditures between
$10,000,000 and $20,000,000 are operating at
WKHPRVWHI¿FLHQWVFDOH6LQFHWKHPHWKRGVXVHG
are outside the repertoire of most LIS research, a
conceptual explanation is provided.
Shim (2003) applied an analytical technique
called Data Envelopment Analysis (DEA) to
FDOFXODWHWKHUHODWLYHWHFKQLFDOHI¿FLHQF\RIQLQHW\
¿YHDFDGHPLFUHVHDUFKOLEUDULHVWKDWDUHPHPEHUV
of the Association of Research Libraries. The study
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also reviews the applications of DEA technique in
the library environment. The article by Osiewalski,
J. & Osiewalska, A. (2004) presents the main
assumptions and results of the research which the
authors have undertaken since 1998. The paper
VXPPDUL]HV PLFURHFRQRPLF IRXQGDWLRQV RI WKH
FRVW HI¿FLHQF\ DQDO\VLV VWRFKDVWLF IURQWLHU FRVW
model from the econometrics literature, the choice
of variables for the library cost function, the short
presentation of statistical details and the empirical
results for academic and public libraries in Poland.

for years 2002 and 2003 has been estimated.
For the study six inputs and three outputs were
LGHQWL¿HG 7KH LQSXW YDULDEOHV ZHUH VWDII SULQW
edition expenses, electronic edition expenses,
building space, wages, library technical equipment
and output variables were number of registered
readers, number of customers served and number
of borrowed items. The study also recommends a
EHQFKPDUNPRGHOIRULQHI¿FLHQWXQLWV

Application of Data envelopment analysis
LQ RUGHU WR PHDVXUH WKH HI¿FLHQF\ RI 8QLYHUVLW\
Libraries was made by Stancheva and Angelova
 7KHSDQHOGDWDRI¿YH8QLYHUVLW\/LEUDULHV

The paper by Reichmann (2004) analyses
WKHWHFKQLFDOHI¿FLHQF\RIUDQGRPO\VHOHFWHG
university libraries from German-speaking
FRXQWULHV $XVWULD *HUPDQ\ 6ZLW]HUODQG  DQG
English-speaking countries (the United States,
Australia and Canada) using Data Envelopment
$QDO\VLV '($  '($ HI¿FLHQF\ VFRUHV DUH
calculated using library staff, measured in fulltime equivalents, and book materials held as
inputs, and the number of serial subscriptions,
total circulations, regular opening hours per
week, and book materials added as out-puts.
$PRQJ WKH  XQLYHUVLW\ OLEUDULHV DQDO\]HG 
DUHUDWHGIXOO\HI¿FLHQW7KHSDSHURI5HLFKPDQQ
& Sommersguter-Reichmann (2006) proposed a
IUDPHZRUN IRU DVVHVVLQJ WKH WHFKQLFDO HI¿FLHQF\
of 118 university libraries from Australia, Austria,
&DQDGD *HUPDQ\ 6ZLW]HUODQG DQG WKH 8QLWHG
6WDWHV 7KH ÀH[LEOH QRQSDUDPHWULF DSSURDFK
of data envelopment analysis has been chosen
to analyse the performance differentials of
university libraries. The study also investigated
whether the institutional settings affect the
GHJUHH RI OLEUDU\ HI¿FLHQF\ 7KH ¿QGLQJV RI WKH
LQWHUFRXQWU\ HI¿FLHQF\ FRPSDULVRQ UHYHDOHG WKDW
almost one-third of the university libraries are
WHFKQLFDOO\ HI¿FLHQW  ,Q WKH VWXG\ SXEOLVKHG LQ
2010 by Reichmann & Sommersguter-Reichmann
DQDO\]HG SHUIRUPDQFH GLIIHUHQFHV DFURVV
university libraries from different countries from
a cross-section and a longitudinal perspective.
The authors used the Malmquist index approach
WR GLVHQWDQJOH HQYLURQPHQWDO HI¿FLHQF\ IURP
WHFKQLFDOHI¿FLHQF\ 7( WRKLJKOLJKWSHUIRUPDQFH
differences. In the cross-section analysis, it was
found that North American (NA) libraries are more
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Noh (2012) provides an input-output analysis
of electronic resources in academic libraries
by verifying evaluation indicators and applying
them to the digital library environment. This study
measures the performance of electronic resources
in academic libraries in Korea. To measure the
HI¿FLHQF\ RI WKH LQSXW-output ratio, evaluation
indicators were divided into inputs and outputs.
Inputs refer to the e-resource use environment
as well as the acquisition of e-resources such as
web DB, e-books, e-journals, and so on. Outputs
quantify the use of each resource. The results of
this study show that a large share of academic
library budgets is spent on e-resource purchases
and e-resource environment improvement for
better use.
Shahwan and Kaba (2013) explore and
PHDVXUH WKH UHODWLYH HI¿FLHQF\ RI WKH DFDGHPLF
libraries within the GCC countries in terms of their
abilities to transform their allocated resources into
DVSHFL¿FOHYHORIRXWSXWVXVLQJDQRQSDUDPHWULF
frontier method – data envelopment analysis
'($ $PRQJWKHDFDGHPLFOLEUDULHVDQDO\]HG
¿YH OLEUDULHV DUH UDWHG IXOO\ HI¿FLHQW ZKHUHDV
LQHI¿FLHQF\ RI WKH RWKHU VL[ OLEUDULHV LV DWWULEXWHG
WR SXUH WHFKQLFDO LQHI¿FLHQF\ UDWKHU WKDQ VFDOH
LQHI¿FLHQF\7KHUHVXOWVDOVRVKHGOLJKWRQWKHDUHD
RILPSURYHPHQWUHTXLUHGIRULQHI¿FLHQWOLEUDULHV

4.4 University libraries
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productive at higher input levels than the European
libraries from Germany and Austria.
Another study which applied data envelopment
analysis was that of Noh (2011). The paper seeks to
UHGLVFRYHUWKHPRVWVXLWDEOHHI¿FLHQF\HYDOXDWLRQ
variables (input and output variables) for digital
libraries and to employ the data envelopment
analysis (DEA) model to measure the resource
XWLOL]DWLRQ HI¿FLHQF\ RI XQLYHUVLW\ OLEUDULHV 7KH
UHVXOWV VKRZHG WKDW WKH HI¿FLHQF\ RI XQLYHUVLW\
OLEUDULHVYDULHGVLJQL¿FDQWO\DFFRUGLQJWRZKHWKHU
or not electronic resources were included in the
HYDOXDWLRQ ,Q DGGLWLRQ WKH ¿QGLQJV FRQ¿UPHG
decision making units (DMUs) have a 100 percent
HI¿FLHQF\ UDWH DQG D ORZ HI¿FLHQF\ UDWH DV ZHOO
DV SURSRVHG EHQFKPDUNLQJ '08V IRU LQHI¿FLHQW
DMUs and a direction for future improvements.
The aim of the paper of Jeevan (2015) is to
suggest performance evaluation of university
libraries in India using qualitative and quantitative
parameters provided by librarians to be collected,
analysed and disseminated by a national agency
apart from LibQual user surveys. The framework
for performance evaluation of university libraries
is presented in three heads: parameters, players
and procedures. The performance framework
suggested when implemented every year by
university libraries present the qualitative and
quantitative outcome of their functioning and reveal
their worth in the university landscape. This may
DOVRDLGLQSODQQHGDQGRUJDQL]HGGHYHORSPHQWRI
university libraries in the country.

4.5 Public libraries
7KHUHODWLYHHI¿FLHQF\RISXEOLFOLEUDU\VHUYLFHV
by examining the relationship between library
inputs and library outputs in multi-outlet library
systems is assessed by Hammond (2002).
'LIIHUHQFHVLQWKHVL]HRIWKHDUHDDQGSRSXODWLRQ
VHUYHGDUHUHÀHFWHGLQGLIIHUHQFHVLQWKHQXPEHU
of outlets and mix of outlet types. Using a Data
Envelopment Analysis, which controls for the
accessibility of library resources, this study derives
WHFKQLFDODQGRYHUDOOHI¿FLHQF\VFRUHVIRU8.
Public Library Systems.
KLA Journal of Information Science & Technology, Vol.1, No.1

Worthington (2002) makes use of a sample
of one hundred and sixty-eight New South Wales
ORFDO JRYHUQPHQW OLEUDULHV LV XVHG WR DQDO\]H
WKH HI¿FLHQF\ PHDVXUHV GHULYHG IURP WKH QRQparametric technique of data envelopment
analysis. The study also analyses the posited
linkages between comparative performance
indicators, productive performance and nondiscretionary environmental factors under
these different model formulations. The results
indicate that the presence of exogenous factors
and scale effects account for a major portion of
WKH GLIIHUHQFHV LQ REVHUYHG HI¿FLHQF\ EHWZHHQ
different groups of local governments.
A classical study in the assessment of the
economic impact of library is the one carried out
by Pung, Clarke & Patten (2004). The subject of
study was British Library. Assessing the British
Library's contribution to the national economy is
a complex matter, requiring consideration of a
number of different dimensions. Traditionally,
DWWHPSWV WR DVVHVV WKHVH EHQH¿WV KDYH WDNHQ
the form of qualitative case studies—telling good
stories, but failing to provide a comprehensive
evaluation. But in the present study a technique
VXSSRUWHGE\WKH1REHO3UL]HZLQQLQJHFRQRPLVWV
Kenneth Arrow and Robert Solow which permits
a coherent quantitative evaluation of the total
EHQH¿WWRWKHQDWLRQRISXEOLFO\IXQGHGLQVWLWXWLRQV
and programmes was adopted. The study
demonstrates that the Library generates value
of around 4.4 times the level of its annual public
funding of £83m. This study uses the ‘Contingent
9DOXDWLRQ¶ WHFKQLTXH IRU WKH ¿UVW WLPH WR GHULYH D
¿JXUHIRUWKHRYHUDOOHFRQRPLFLPSDFWRIDQDWLRQDO
or major research library.
7R GHWHUPLQH WKH HFRQRPLF EHQH¿W RI SXEOLF
libraries for South Carolinians and to what extent
they feel the public library contributes to their
overall economic wellbeing was the purpose of the
study of Barron, Williams, Bajjaly, Arns, & Wilson
(2005). The study techniques have generally
involved analysis of surveys of users/non-users of
public libraries, analysis of use statistics collected
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by the libraries, and a combination of the two
techniques. The study revealed that for every $1
spent by state and local governments on South
Carolina public libraries, the return on investment
is $2.86. Also, the total direct and indirect return on
investment for every $1 expended on the state’s
public libraries by South Carolina state and local
governments is $4.48—almost 350%!
The paper by Hemmeter (2006) tries to use
SXEOLF OLEUDULHV WR DQDO\]H SXEOLF VHFWRU FRVW
HI¿FLHQF\ 7KH JURZWK RI ODUJH ERRNVWRUHV DQG
the Internet in recent years may have motivated
OLEUDULHV WR EHKDYH LQ D PRUH FRVWHI¿FLHQW
manner. Alternatively, monitoring of libraries may
have decreased as patrons shift away from library
XVH LQFUHDVLQJ LQHI¿FLHQF\ 8VLQJ D VWRFKDVWLF
FRVW IURQWLHU WKH OHYHO RI FRVWLQHI¿FLHQF\ LV
HVWLPDWHG DQG DQDO\]HG 7KH UHVXOWV VXJJHVW
that competition, regardless of the source, does
QRW KDYH D ODUJH HIIHFW RQ FRVWHI¿FLHQF\ /RFDO
JRYHUQPHQW VSHQGLQJ GHFUHDVHV LQHI¿FLHQF\ LQ
smaller libraries, consistent with the monitoring
role governments can have on public spending.
-DQJ   DQDO\]HG  SXEOLF OLEUDULHV LQ
.RUHD +H FODVVL¿HG WKHVH SXEOLF OLEUDULHV LQWR
WKUHHFDWHJRULHV *URXS²ODUJHVL]H*URXS²
PLGGOH VL]H DQG *URXS ²VPDOO VL]H OLEUDULHV 
DQG FDOFXODWHG WKHLU UHODWLYH HI¿FLHQF\ E\ PHDQV
of AHP (Analytic Hierarchy Process) and DEA
0RGHOV 7KH DYHUDJH HI¿FLHQF\ RI WKHVH WKUHH
groups of libraries was 0.89, 0.72 and 0.60
respectively.
The paper of Miidla & Kikas (2009), sets out to
describe the results of a four-year-long study into
WKH HI¿FLHQF\ RI (VWRQLDQ FHQWUDO SXEOLF OLEUDULHV
The study uses data envelopment analysis (DEA),
a non-parametric linear programming-based tool
WR GHWHUPLQH WKH UHODWLYH HI¿FLHQF\ RI  FHQWUDO
SXEOLF OLEUDULHV RI (VWRQLD  7KH VWXG\ ¿QGV WKDW
40 per cent of the libraries investigated used their
UHVRXUFHVHIIHFWLYHO\(I¿FLHQF\VFRUHVRIWKHUHVW
of the libraries varied from 0.74 to 0.98, with staff
H[SHQGLWXUH VODFN EHLQJ WKH PDLQ LQHI¿FLHQF\
IDFWRUIRUKDOIRILQHI¿FLHQWOLEUDULHV
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Restructuring of local authority services
provides an opportunity to assess the effect of
RUJDQL]DWLRQDOFKDQJHRQWKHWHFKQLFDOHI¿FLHQF\
of library services. Hammond (2009) used
ORQJLWXGLQDOGDWDVHWWRHVWLPDWHHI¿FLHQF\VFRUHV
using a time varying, multi-output stochastic
distance function, which is estimated using
maximum likelihood methods. Overall, there is
OLWWOHDSSDUHQWGLIIHUHQFHLQWKHHI¿FLHQF\RIOLEUDU\
systems, whether restructured or not. More
GHWDLOHG DQDO\VLV VKRZV WKDW LQLWLDOO\ HI¿FLHQF\
was reduced, but the scores change over time and
KLJKHUUHODWLYHHI¿FLHQF\LVLPSOLHGLQVXEVHTXHQW
periods.
7KHOHYHOVDQGLQÀXHQFHIDFWRUVRQHI¿FLHQF\RI
SXEOLFOLEUDULHVLQPHWURSROLWDQFLWLHVDUHDQDO\]HG
by Lee and Han (2010). For this purpose, in the
¿UVW VWDJH WKH HI¿FLHQF\ VFRUH DQDO\VLV RI 
sample public libraries has been undertaken. In
WKH VHFRQG VWDJH WKH HI¿FLHQF\ VFRUHV REWDLQHG
IURPWKH¿UVWVWDJHDUHUHJUHVVHGRQHQYLURQPHQWDO
factors. The result of this study shows that: (1) main
VRXUFH RI WHFKQLFDO LQHI¿FLHQF\ LV SXUH WHFKQLFDO
LQHI¿FLHQF\ UDWKHU WKDQ VFDOH LQHI¿FLHQF\   LW
is positive effect environmental factors on the
HI¿FLHQF\WKDWWKHSRSXODWLRQWKHGXPP\YDULDEOH
of capital area.
The purpose of the paper of Lee & Han (2011)
LVWRHVWLPDWHSXEOLFOLEUDULHVHI¿FLHQF\XVLQJQRW
only non-parametric test but parametric. For this,
WKH WHFKQLFDO HI¿FLHQF\ RI  SXEOLF OLEUDULHV
was measured by both DEA (Data Envelopment
Analysis) and SFA (Stochastic Frontier Analysis).
The result showed the average operating
HI¿FLHQF\ VFRUHV ZDV KLJKHU E\ 6)$ WKDQ '($
And the conclusion was drawn which the technical
HI¿FLHQF\ RI SXEOLF OLEUDULHV ZDV KLJKHU LQ ELJ
FLWLHVWKDQVPDOODQGPHGLXPVL]HGLQWKHFDSLWDO
area than non-capital area. Besides, public
OLEUDULHV ZHUH PDQDJHG PRUH HI¿FLHQWO\ E\ ORFDO
JRYHUQPHQWWKDQHGXFDWLRQRI¿FHLQORFDO
The economic value of public libraries for local
residents in Korea was measured by Ko, Shim,
Pyo, Chang & Chunge (2012). An economic-value
KLA Journal of Information Science & Technology, Vol.1, No.1
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measurement model that enables the estimation
of diverse types of public library services was
designed, using a conditional-value measurement
PHWKRG %HQH¿WV ZHUH WDNHQ DV WKH YDOXH RI
the main services provided by public libraries,
such as accessibility to informational materials,
facilities, and programs. Costs included the total
amount of expenses at libraries such as personnel
expenses, materials purchasing expenses, and
other operational costs. Data were collected from
1220 users from 22 public libraries in the province
of Seoul/Gyeonggi-do and the other seven Korean
provinces. The return on investment (ROI) was
calculated to be 3.66.
Data Envelopment Analysis is used by del
Barrio & Herrero (2014) to evaluate museum
HI¿FLHQF\ 7KLV DSSURDFK HQDEOHV WR FUHDWH D
UHODWLYH HI¿FLHQF\ PHDVXUH IRU HDFK PXVHXP
7KH PDLQ ¿QGLQJV LQGLFDWH WKDW DW OHDVW KDOI WKH
PXVHXPVFKRVHQRSHUDWHHI¿FLHQWO\ZLWKWKHPDMRU
FDXVH IRU LQHI¿FLHQF\ EHLQJ LQDGHTXDWH UHVRXUFH
management. Only few museums evidenced
VLJQL¿FDQW LQDGHTXDWH VFDOLQJ SUREOHPV 0DMRU
progress, mainly due to improvements in internal
HI¿FLHQF\LVHYLGHQWLQWKHPXVHXPV\VWHPUDWLRV
when analysing productivity evolution using the
Malmquist Index. By contrast, technological
change has less impact, proving that cultural
heritage is less receptive to new technologies as
compared to other cultural industries.
How well the public libraries in each state
of USA combine their resources to support
the largest amount of possible services to the
community is investigated by Li & Yang (2014).
Data envelopment analysis (DEA) technique is
employed for this research purpose. BCC model
LVXWLOL]HGLQRUGHUWRFRQVLGHUWKHVL]HHIIHFW7KH
DEA results indicate that all states operate fairly
HI¿FLHQWO\ RQ WKH ZKROH DOWKRXJK WKHUH LV VWLOO D
little room for improvement. The analysis also
provides the set of target values for improvement
IRUWKRVHVWDWHVWKDWZHUHIRXQGLQHI¿FLHQWVRWKDW
WKH LQHI¿FLHQW VWDWHV FDQ UHDFK WKH EHVW SUDFWLFH
frontier.
KLA Journal of Information Science & Technology, Vol.1, No.1

Payment mechanism is an important issue in the
process of the elicitation design. Hajek & Stejskal
(2015) employs various payment mechanisms in
modelling public library value using the contingent
valuation method. The study found that the main
determinants of public library value (in the case of
the Municipal Library of Prague) include available
income of the households, frequency of use of the
services, and alternative costs.
The research study of Noh (2016) was designed
to measure the level of contribution public libraries
in Korea have made to digital inclusion in their
communities. The study compared the degree
of contribution to digital inclusion by Korean
libraries with that by US libraries. From a systems
perspective, Korean public library computers and
Internet infrastructure surpassed those of their
counterparts in the United States in terms of quality
but the diversity of technologies, equipment, and
technology-related services and the proportion of
technology-related services provided were higher
in the United States. In terms of educational
content, libraries in both countries informed the
public about diverse subjects but US libraries
offered more, and more diverse, services than
Korean.
7KH SXUSRVH RI WKH SDSHU E\ 9UDENRYi DQG
Friedrich (2017) is to identify gaps in performance
RIFLW\OLEUDULHVIURPWKH&]HFKDQGIURPWKH6ORYDN
Republic engaged in the project Benchmarking of
Libraries. The subject of research consists of input
and output performance variables of selected
51 city libraries for the period of 2011-2015 and
WKHLUPXWXDOGHSHQGHQFHDQGLQÀXHQFH)LQGLQJV
UHYHDO WKDW EHVLGHV RWKHUV WKH VLJQL¿FDQW JDS LQ
performance was represented by library additions,
which means the renewal of library collections.
Performance differences were also found between
FLW\ OLEUDULHV LQ WKH &]HFK 5HSXEOLF DQG WKRVH LQ
the Slovak Republic. This paper also evaluates
gaps in the performance on representative sample
of city libraries.
In Italy, public state libraries are multi-product
RUJDQL]DWLRQV SUHVHUYLQJ DQFLHQW ERRNV RI JUHDW
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historical relevance for future generations, and
providing divisible services to the public. Hence,
they may undertake different activities for
conservation and use, which together constitute a
network. The paper of Calogero, G. C., Mignosa,
$ DQG 5L]]R ,   VKRZV WKH LPSRUWDQFH
of considering multi-process interactions in
evaluating the overall performance of public state
libraries and focuses on library operations and
their sub-processes. It uses a network two-stage
Data Envelopment Analysis (DEA) approach to
examine the relationship between the libraries'
EDVLF LQSXWV LQWHUPHGLDWH RXWSXWV DQG ¿QDO
outputs. The main result is that Italian public state
OLEUDULHVJHQHUDOO\SHUIRUPEHWWHULQWKH¿UVWVWDJH
of conservation, but score poorly in the second
stage of use. Some policy advice to improve the
decision-making process follow.

5. Conclusion
The review of literature related to Economics
of Information is presented in two streams. The
¿UVW JURXS FRQWDLQV WKH ZRUNV E\ HFRQRPLVWV
which deal with the concept of information and its
LQÀXHQFHSXUHO\IURPWKHHFRQRPLVW¶VDQJOH+HUH
only the classical works are considered for review.
The second course is from the angle of Library
and Information Science. Here also, the studies
included are very selective. Majority of the studies
were found to be evaluative studies, mainly aimed
at assessing the economic impact of libraries. A
number of studies were found to be concentrating
on evolving evaluation methodologies suitable for
different categories of libraries. While there is an
overabundance of evaluative studies elsewhere,
the contributions from India in the line are woefully
lacking. This shows our lack of enthusiasm to
project the Returns on Investment given by the
libraries. It is high time that LIS professionals in
the country rise to the occasion to highlight the
HFRQRPLF DQG VRFLDO VLJQL¿FDQFH RI WKH OLEUDULHV
through empirical studies.
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