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This paper investigates the relative efficiencypoblic (state) libraries of major cities in
Turkey by applying a data envelopment analysis.le€Sdachnical, and overall efficiency
scores are calculated. It is found that there ie@ative correlation between economic and
social development index of the cities and effickeacores of state libraries of same cities. In
order to understand the sources of technical wieficies, the slack analysis is employed.
Book collection and library staff are turned outbi® the most problematic inputs and library
members and lending of the books the most probieroatputs.
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Introduction

Efficiency problems in public sector have beenha tenter of economic and political
debates in Turkey for a long time. It has beemedghat many public/government institutions are
using government funds and resources ineffectivatjowever, empirical studies addressing the
issue are very rare. Therefore, the motivationthed paper is to investigate empirically a hotly
debated subject and initiate research about efitgieevaluation of public sector institutions using
the example of public libraries. It is hoped that results help policy makers in their decisiams i
allocating public resources to different serviced administrative units and in making the services
better.

Studies of efficiency in different fields of the lgic sector have been reported in the
literature (Fox, 2002; Ganley and Cubbin, 1992hisTstudy, however, is one very few analyzing
the efficiency in public sector service productianTurkey. It may well be the first one to assess
the relative efficiency of public libraries in Tk by examining the relationship between library
inputs and library outputs.

The recent article of Moore (2004) is a good desime summary about the importance of
libraries and new trends about them. In it, widead network of public libraries and their
functions and services are descriptively analyzéahother recent study about the importance of
public libraries or willingness to pay (WTP) is thaf Aabg (2005), which uses the contingent
valuation method to analyze demand for library se

Efficiency analysis of libraries has been reporbedore in the literature as well (Chen,
1997; Vitaliano, 1998; Hammond, 1999 and 2002; Wagton, 1999), to name just a few. Almost
all of the studies except Hammond (1999) use dateelepment analysis (DEA). The DEA
method, which is not explained in detail here, Viilet developed by Charnes et al. (1978) who
employed a mathematical linear programming (CCRYehdo create efficiency frontier. Then
Banker et al. (1984) derived a revised model (BCGdaeh) to measure technical and scale
efficiency. The basic idea of DEA is to identifyetmost efficient decision making unit(s) (DMUSs)
among all the DMUs. All the papers mentioned abowestigate the efficiency of libraries in
developed countries. The contribution of the prepaper is the fact that it analyzes a diversescros
section of public libraries in developmentally difént regions of Turkey, which is an emerging
country. It is usually assumed that less develapgibns of a country use the public resources less
effectively. This assumption or hypothesis will tested in this paper in the context of public
libraries of different cities.

Therefore, this study investigates relative efficig of public libraries of different provinces
in Turkey by using DEA. It derives overall, teatal, and scale efficiency scores for a sample of
81 provincial state libraries. The required inpatues implied by the analysis also enable one to
identify which of the inputs are most strongly agated with inefficiency. Section 2 describes the
public library services in Turkey. The next sectamalyzes library inputs and outputs used in this
study along with the data resources and DEA efiimyescores of individual libraries. Section 4
gives the empirical results and the last sectiaviges a brief conclusion.

Public Library Servicesin Turkey

Public libraries in Turkey are owned and governgdhe state and there is a high degree of
centralization in managing libraries, as with mariyer public services in Turkey; the correct term
is state libraries instead of public libraries. eBMhough some local governments (municipalities)
own and operate libraries independently of theestaese are only a small percent of the population
of libraries in Turkey, and their size in termsnoimber of books, is very small. University librarie
are not used by the general public; and theretbey are excluded from this paper. Only state
owned libraries of main provinces are investigat&ltistate libraries are governed by the state; all
employees are appointed by the central governméithwalso determines policy as to how to
manage or direct the library. Therefore, theratike lautonomy in terms of employing and firing
staff, moving a location or buying new books andenals for the library.

The only services a typical Turkish public librapyovides to the public are space for
reading periodicals at certain times of the day, lemnding books to members. Becoming a member
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of a library requires some minor paperwork. One toabring an official paper which shows where
the prospective member lives in terms of the nesgihdrod, two pictures for library ID card, and a
small fee for membership. This paperwork can pobbeaxplain the difference between number of
library members and number of library users; therlés a lot larger than the former for every
library in the sample. Especially evidence of desce is big deterrent for membership since one
might not get official paper easily because loadharity to issue that paper might not be available
at the time one needs it. In short, this requirenoan delay or totally terminate the membership
desire of people. In a personal interview with thanager of a provincial library in Turkey, we
learn that this requirement can be waived by theagar of the library if the person has certain
qualifications like having a regular job, or haviaggovernment job or being a teacher, professor,
officer or soldier. In smaller provinces, peopleualyy know about each other and the first
requirement can be waived most of the time if wdnte

Data Envelopment Analysisand Library Inputs and Outputs

In this section, a DEA is proposed to evaluatetinedeefficiency of state libraries in Turkey.
The sample constitutes 81 main state librarieh@siécision making units (DMUSs) of 81 different
major cities (provinces) in Turkey. Metropolitandadeveloped cities like Istanbul, Ankara, and
Izmir have more than one library; libraries of wemsities, libraries of some civil society
organizations like libraries of chambers of commeelraries of different public institutions like
those of municipal authorities, etc. In fact, thare 16 metropolitan municipal authorities (MMA)
in Turkey and they are administratively, econontyjcahd socially more developed than rest of the
cities. These 16 cities have more than one libeasgn though state has only one branch. Other
libraries in these 16 cities belong to other ingitns mentioned above. Other cities usually have
only one library, which is owned by the state anty @ne branch in a given city.

Library inputs and outputs are to be identifiecapply DEA. Measuring Academic Library
Performance (MALP), a comprehensive manual of perémce evaluation, is recommended by the
American Library Association (ALA). The MALP mariuprovides many output measures for
university library performance evaluation. Thelea#ion in this paper as in Chen (1997) is based
on the MALP manual published by ALA and availalilif data. Based on the manual, the output
measures are conducted using the following iterttendance or reader visits (library users), book
circulation (number of borrowed or checked out ®okNumber of library members and the ratio
of library members to reader visits (library useas) also used as output measures. All the output
items except for the ratio of library members tordry users are normalized by the population of
the city.

The input measures are based on the items listedeirStandard of University Libraries
provided by the American University Library Assdaa. Even though this current paper is not
about university libraries, we follow the Standafds University Libraries as in the case of Chen
(1997). Our evaluation selects the following irguiibrary staff, book collection (number of
books), and area of library space. Economic amithkdevelopment index (ESDI) of the cities,
which is calculated by State Planning Organiza{éRO), is also used as one of the inputs since
this index can be used as a proxy for the enviraririmewhich a particular library operate. This
environment can be quality of employees, or cara lpeoxy for rental values of library building
since in developed cities property is more expenstc. The basic framework to employ DEA is
as follows.

INPUTS OUTPUTS

BOOK COLLECTION (1) —»| —>  LIBRARY MEMBERSPOPULATION (O1)
LIBRARY SPACE (M)(12) —» |, LIBRARY MEMBERS/ LIBRARY USERS (02)
LIBRARY STAFF(13) — DMUs [ > LIBRARY USERSPOPULATION (03)
DEV.INDEX (14) — 81 |_»  BOOK LENDINGPOPULATION (04)
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The time span of the analysis is the average vati2g803 and 2004. Unfortunately data for
previous years for big city libraries are not origad by the Ministry of Culture. All data, except
ESDI and population values, are taken from the 8igiof Culture in Turkey. Population values
are taken from the State Institute of StatistidS)$1 Ankara.

Descriptive statistics about library variablesivgeg in Table 1.

Table 1 Descriptive Statistics

Book Library Library Book Library Library Dev. Pop.
Collection Users Members circulation  Staff Space Index
max 1076135 721410 14162 164278 41 5500 4.81 8831805
min 21940 10868 171 2339 4 100 -3.49 17274
mean 160306.06 257677.16  5279.185 53588.48 11.25 942.494  0.001 369334.1
Std. dey  156674.78 175233.66  3533.121 40380.44 7.03 830.789  1.08 1058051

Now the idea of calculating DEA scores can be fdatad as a linear programming
problem.Y, denotes as theth output of thekth decision making units (DMUs) anX,, as theith
input of thekth DMU. If a DMU employan inputs ands outputs, the overall efficiency score of the
kth DMU, ¢, , is a solution to the linear programming problédCR model).

CCR MODEL

MAX @ = Zsl,u,kY,k

ST. -

ivikxik =1

i=1

Zsl,urkYrk - Zm:vikxik <0 I=1,....... m r=1,.. S =1, N
1,20 v, 20

where w and v, give the weights associated with each output apaitj respectively. The

objective function of the above problem seeks taimie the efficiency score of a DMUyg, , by
choosing a set of weights for all inputs and owgpét DMU is considered to be efficient if the
objective function of the associated problem resuit an efficiency score of 1, otherwise it is
considered to be inefficient. CCR model calcul@besoverall efficiency scores.

Overall efficiency (OE) can be decomposed into €puechnical efficiency (TE) and scale
efficiency (SE) since OE is equal to the producTBfand SE. The BCC model, mentioned in the
introduction, is used to decompose OE into TE aBd $he BCC model is the revised version of

CCR model. The former model can be reformulateddjing ZN:/hk —1to the dual problem of the
j=1

CCR model, which serves very important purpose @éoothpose OE. The BCC model is as

follows

BCC MODEL
MIN 6,

S.T.

N
erj/‘jk 2 Yrk
j=1

N
O Xk - D XA, 20i=1,...m r=l...s  j=1.....N
j=1
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Empirical Results

CCR model produces the overall efficiency scoreBiUs and BCC technical efficiency
scores. Scale efficiency of a DMU is calculatedhasratio of CCR efficiency to BCC efficiency.
All the libraries in the sample except for thoseBaflu and Afyon have exactly the same BCC
efficiency scores as CCRs. Therefore, overaltedficy scores, except for those two cities, are als
technical efficiency scores, which are generalinefable 2

Table2 Overall Efficiency Frequency

OVERALL EFFICIENCY

RANGE FREQUENCY
<0.4999 36
0.5000-0.5999 10
0.6000-0.6999 7
0.7000-0.7999 6
0.8000-0.8999 1
0.9000-0.9999 4

1 17

TOTAL 81

Afyon has overall efficiency and technical efficoges as 0.38 and 0.28 respectively Bolu’s
values are 0.12 and 0.40. Therefore, these twesa@are scale inefficient as well. Since BCC model
allows for variable returns to scale, the sourcsaafle inefficiency can be identified by calculgtin

the BCC model above one more time with repla%ygk -1 by thez“:/] ., constraint for these two
] Kk =
j=1 j=1

cities. It is found that new efficiency values apeactly the same as technical efficiency values fo
both cities; this is the evidence that both citiesve decreasing returns to scale (DRS). That is,
reducing the scale or capacity of libraries in éht¥go cites would increase the scale efficiencyl. A
other city libraries are scale efficient since thegsale efficiency scores are 1. This result is no
surprising since state libraries in every city e sample were established in 1960s. Over the last
45 years one would expect that libraries would fihdir optimal size and scale. Therefore, the
source of overall inefficiency is the technicalfiif@ency for almost every library.

17 out of 81 city libraries are efficient as shownTable 2. Efficiency scores are regressed
on a dummy variable, west, taking the value ofritlie Western cities, and O for the Eastern cities.
This division of all cities is used by public adnsimation discipline in Turkey. A strait line from
Samsun in the North to Adana in the South dividesk@y into two main regions. Cities on the left
side of the line are the Western cities, and citiesthe right are Eastern ones. It is found that
efficiency scores of libraries are not statistigadlgnificantly different between the East and the
West regions of Turkey. This finding is actuallynt@ry to common belief in Turkey since it was
expected that less developed regions have lessesifly of resource use in any activity. Economic
and Social Development Index (ESDI) is also regréss the same dummy variable, west, and it is
found that Western cities on average have higheeldpment index than Eastern cities. This is
confirming the common belief that Western citiesamerage are more developed. The relationship
between efficiency scores and Economic and Soca&leldpment Index is also examined by
Pearson correlation test for all cities. It isriduthat there is a significant negative relatiopshi
between efficiency scores of city libraries and ESDf cities ( r=-0.28 , p=0.01). A stronger
relationship is found in only Eastern cities (r39,. p=0.01), while no relationship in the Western
cities. These findings imply that less developeasihave more efficient libraries, especiallyhe t
Eastern cities.
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In the less developed cities, there are no alteesto get information and knowledge, most
schools don’t have big libraries and many less kg cities don’'t have major universities,
especially in the Eastern region. Some develop@dscof the Eastern region have major
universities and public libraries of those citieavé relatively lower efficiency scores since
universities have much bigger libraries and unitgrstudents don’t use public libraries. In these
cities there are more movie theaters and in somé@h there are established state theaters.
Therefore for socialization public libraries aret mecessarily best places for students. In these
more developed cities of Eastern region, publicaliies have lower efficiency. Most libraries in
the less developed cities are places not only ¢ébpoal work and school related information, but
also for socialization of students and readersesiifrary is an acceptable place to let their sthoo
children, both girls and boys alike, go out for mdamilies in these very traditional cities in
Turkey. Also, there are no major theater groups &tate theaters, not many movie theaters in the
less developed cities of the Eastern region. Toerecity library is one of the attraction plaads
the city in those cities and therefore relativelg nigher efficiency scores. Another observaiton
that all 16 metropolitan cities except Istanbul dvdower efficiency values than average efficiency
of inefficient libraries. Only three out of 16 mabolitan cities are in the Eastern region. Irsthe
metropolitan cities, there are many alternativastdoth socialization and acquiring information
about school work or only reading.

There is one city that breaks the pattern or pgradaid out here, Istanbul. Istanbul is not a
typical big or metropolitan city. It is a cosmogah city. It has the highest social and economic
development index. There are many major public ameate universities in Istanbul and many
socialization places, movies, theaters, museumsyrather institutions’ libraries. It would not be
surprising if its efficiency score would have bdewer than the average of inefficient libraries.
However, it has an efficiency score of 0.98. Tkisot 1, but it is not a lower efficiency scorA.
considerable portion of population in Istanbul & registered to any school or university, looking
for jobs constantly, preparing for the universitytrance exam, and not economically well off.
These people mostly use public library of Istardnud the library has a higher efficiency score.

Now, the sources of technical inefficiency are stigated by the slack analysis in Table 3.

Table 3 Slack Analysis

Efficiency Ave. 112 13 14 o1 02 03 04
Range Eff!
<0.4999 0.334 REQ 3.35 9.23 4.27 15.96 22.17 24.81 16.49 20.21

ACT 18.99 36.52 22.50 44.96 10.84 25.49 17.86 3d3.

0.5000-0.5999 0.556 REQ 4.54 11.89 5.94 26.82 33.82 38.53 26.09 35.37
ACT 945 2171 16.33 40.42 2141 37.00 24.06 r4.1

0.6000-0.6999 0.651 REQ 5.74 12.16 6.15 28.17 36.80 38.26 29.34 38.35
ACT 12.02 19.16 19.15 41.15 27.00 37.88 29.02 829.

0.7000-0.7999 0.759 REQ 4.39 9.84 3.89 23.90 23.33 23.34 24.64 29.50
ACT 9.98 15.86 6.25 37.29 15.62 20.48 29.25 24.74

0.8000-0.8999 0.813 REQ 2.19 11.89 4.32 36.81 21.82 62.34 10.73 18.05
ACT 836  14.63 21.82 40.84 17.79 62.34 10.73 122

0.9000-0.9999 0.984 REQ 2.28 10.22 4.11 24.57 18.94 37.16 14.23 17.67
ACT 27.14 26.83 13.78 47.20 11.59 31.90 1529 793.

REQ. and ACT mean required and actual values, céisply. These values are all in percentage terms.

! Average Efficiency
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As is shown in Table 3, in all ranges of ineffiaéss, all inputs are used more than required
since actual values are larger than required dh#® ratio of actual to required inputs is 1 trse
to 1 from below for a particular input, then it meahat that particular input is used efficiently.
These actual and required values are coming franstack analysis. In none of the efficiency
ranges, for no inputs, that ratio is 1, that i odlthem are greater than 1. This means thatall
inputs are used inefficiently in all inefficientbtaries. However, some inputs are used more
inefficiently than others, meaning priorities stoblle placed on more urgent inefficiencies. First
priority should be placed on the input with highastual/required ratio; the second priority should
be placed on the second higher ratio, and so dre same priority analysis is used for outputs as
well. If the ratio of actual to required outpussli or close to 1 from above, then output produactio
is efficient. In our case here, most ratios ars tean 1; it means that productions of those oatput
with less than 1 actual to required ratio shouldrberoved. That is, first priority should be given
to output type with smallest less than 1 ratio; $keond priority should be placed on output type
with second smaller less than 1 ratio, and solbthe ratio is higher than or equal to 1, thenr¢he
is no problem with that output type, no prioritiesed to be placed on that output type. Table 4
gives the priorities that need to be placed on bdterent input and output types.

Table4 Prioritiesto diminateinefficiencies

Input Priorities Output Priorities
Range 1% 2 3 4" 1% 2 3 4"

Priority ~ Priority  Priority  Priority  Priority  Priority  Priority  Priority
<0.4999 11 13 12 14 01 04
0.50-0.59 13 11 12 14 01 04 03 02
0.60-0.69 13 11 12 14 01 04 02 03
0.70-0.79 11 12 13 14 o1 04 02 -—-
0.80-0.89 13 11 12 14 04 o1 02 (OK]
0.90-0.99 11 13 12 14 o1 04 02 -—--

Table 4 shows the priorities to be considered tluce and increase the actual to required
for inputs and outputs, respectively. In termsngiuts, there is a pattern that for all inefficignc
ranges, input type 1 and input type 3, book cdlbecand library staff, respectively, have highest
inefficient use of resources. In terms of outplre is pattern that for all inefficient rangestput
type 1 and output type 4, library members to papataand book lending to population,
respectively, have highest inefficient productidrthmse outputs.

As policy implications, in order to reach the eifiat level, library members to population
and book lending to population should be increase®lich slack values must be interpreted
carefully because the analysis takes the outpbetexogenously determined; input oriented CCR
model is used to calculate the overall efficiencgres. Given the centralized and bureaucratic
structure of Turkish library system, the logicalpiication is that the elimination of output slacks
can not be regarded as the obligation of locaalfpmanagers. Nevertheless, differences in reativ
magnitude of output slacks maybe indicative of weghts attached to the member of the output
vector, in planning library provision for the sex@iarea. Therefore, if the library provision it
planned by the state, then some policies shouldrtyeosed to increase the membership and book
lending. The way to increase the library membersoieliminate the bureaucratic structure of
membership process and update the book colleatemuéntly. This in turn increases book lending
to population which is the fourth output in our nebd

In terms of inputs, book collection should be updabr renewed. According to our slack
analysis, book collection is more than requireddioen efficiency scores. Existing book collection
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is not up to date and has limited variety. The hroportant thing here is not quantity of the book
collection, but quality and variety of the bookshid in turn increases the number of library
members and book lending, which were problematipwutypes. According to our data and
analysis, library users are much higher than ljpraembers and book lending is not at the required
levels. This implies that people who come to liprdo not become members of the library and
neither do they check out the books. This cambeeé with bureaucratic cumbersome procedure
of membership and the non diverse and not upda&gtenof book collection. It is the common
fact that book collection is not updated in citigréiries very frequently and also there is no data
about the circulation of periodicals. Another perhhktic input type is the number of library staff;
actual number of library staff is a lot larger tha@guired number. Labor market for government
employment in Turkey is also highly centralizedtafSin any library is appointed by the central
government in Ankara. Employment policies donways follow the line of economic and
operational reasoning. That is, in many times veopulist employment policies have been
employed in many public services in Turkey. Theref it is quite often the case that a libraryfstaf
is appointed into a library in which there is needdor a new staff. In addition, only very small
percentage of library staff is librarians, whichtimrn affects the quality of the service and imtur
affects the number of library users, library membend lending of the books, which were our
critical problematic outputs. In order to improthe efficiency, highly centralized structure of
employment and other policies of public libraribsidgeting, updating books, making library more
relevant to local people’s most urgent needs, ptanactivities, etc) should be relaxed, and more
power should be granted to local public authorisese local public authorities are the best to
know about the local peoples needs, wants, andcsesremands.

Conclusion

This paper investigates the relative efficiencypablic (state) libraries of major cities in
Turkey by applying a data envelopment analysis.ti#d! libraries except for Bolu and Afyon have
been found scale efficient. Technical efficiencpres are calculated. It is found that there is a
negative correlation between economic and sociaéldpment index of the cities and efficiency
scores of state libraries of same cities. Thisatieg relationship is significant and very prevalen
especially in the Eastern region, where developnmelex is smaller than that for Western cities. It
is explained in the text that in more developetsithere are alternatives to reach information and
to socialize. In order to understand the sourdetechnical inefficiencies, the slack analysis is
employed. Book collection and library staff arened out to be the most problematic inputs and
library members and lending of the books the mosblpmatic outputs. Library users as output
type are not a problematic output. This implies feople use libraries, but for some reasons are
having problems of becoming members. This mightbbeause of cumbersome membership
process. Book collection is very old, not up tdedas it is the well known fact of libraries in
Turkey. Even if there is more than enough numbdyomks in the libraries, variety and updated
books are not enough. This is also proved by smallmber of book check outs and low
percentage of library membership. In terms of @yplent in the libraries, too many non-librarians
have been employed in the libraries. This mighbbeause of highly centralized structure of the
public labor market and state library management.

As policy implications, this paper suggests thabkbeollection should be updated and
diversified. Membership procedure and level ofdawrcracy related to the membership process
should be shortened and simplified. High centrdliggucture of state libraries should be relaxed,
and local authorities should take more respongjiiiti design the public services in terms of public
libraries.

Finally, it is suggested that government instimsicshould employ this kind of efficiency
analyses into many different areas of public serpioductions.
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Appendix |: Population of City libraries in the analysis aaling to efficiency range.

< 0.4999 : Kirsehir, Balikesir, Aksaray, Batman, yanan, Bingol, Erzincan, Manisa, Sanliurfa,
Diyarbakir, Kocaeli, Kirikkale, Denizli, Sakaryésparta, Eskisehir, Trabzon, Hatay, Afyon, Tokat,
Sivas, Erzurum, Mersin, Kars, Samsun, Malatya, i§Ja&ntalya, Adana, Kayseri, Konya, lzmir,

Ankara, Gaziantep, Bolu, Bursa.

0.5000-0.5999 : Usak, Siirt, Osmaniye, Agri, Carak&k Kutahya, Corum, Tekirdag, Zonguldak,
Van

0.6000-0.6999 : Rize, Ordu, Yozgat, Edirne, Ama8gadur, Duzce
0.7000-0.7999 : Aydin, Bayburt, Sirnak, Nigde, Gwmane, Kilis
0.8000-0.8999 : Karaman

0.9000-0.9999 : Hakkari, Igdir, Istanbul, Ardahan

1 : Artvin, Bartin, Bilecik, Bitlis, Cankiri, Gireun, Karabuk, Kastamonu, Kirklareli, K.Maras,
Mardin, Mugla, Mus, Nevsehir, Sinop, Tunceli, Yadov
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