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ABSTRACT

The environment that children grow up in 
has an important role in the formation of 
their future life and the aim of this paper is 
to improve the living conditions of children 
at protection homes. Data Envelopment 
Analysis (DEA), one of the most common 
techniques in the efficiency analysis of ho-
mogenous organizations, is used to evaluate 

children’s homes of Social Services and Chil-
dren Protection Agency. Inputs and outputs 
are defined in the model and to obtain their 
priority, the weight restrictions are calcu-
lated. CCR output model with and without 
weight restrictions are solved and finally 
appropriate conditions are proposed for the 
protection homes. 

Key Words: Efficiency, Data Envelopment 
Analysis, Social Services and Children Pro-
tection Agency, Weight restrictions

ÖZET

Çocukların içinde büyüdükleri ortamın, on-
ların gelecek yaşantılarının şekillenmesinde 
önemli bir rolü vardır. Bu çalışmanın amacı 
da çocuk esirgeme kurumlarında kalan ço-
cukların yasam koşullarının iyileştirilmesine 
yöneliktir. Bu çalışmada, homojen birimlerin 
etkinliklerinin çözümlenmesinde yaygın ola-
rak kullanılan yöntemlerden biri olan Veri 
Zarflama Analizi (VZA) Sosyal Hizmetler 
ve Çocuk Esirgeme Kurumu’na bağlı çocuk 
yuvalarını değerlendirmek üzere kullanıl-
mıştır. Model için gerekli girdi ve çıktılar, 
önceliklerini belirlemek üzere tanımlanmış 
ve ağırlık kısıtları hesaplanmıştır. CCR çık-
tı modeli için, ağırlık kısıtlarının bulunduğu 
ve bulunmadığı durumlara yönelik çözümler 
aranmıştır. Elde edilen sonuçlar yorumlan-
mış ve esirgeme kurumları için uygun koşul-
lar önerilmiştir. 
Anahtar Sözcükler: etkinlik, veri zarflama 
analizi, Sosyal Hizmetler ve Çocuk Esirgeme 
Kurumu, ağırlık sınırlamaları

Introduction

Among the newborns, human babies 
are the ones who need help of other hu-
mans most. Children necessitate conti-
nuous care; therefore his/her parents 
take this responsibility. Sometimes this 
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duty of caring for children can not be 
carried due to death, illness, abandon-
ment or divorce of the families. In these 
cases the government takes the child’s 
responsibility (Sayar, 2008). Social 
service organizations give importance 
to human rights, and support the ones 
who are in a more difficult situation than 
the other citizens. 

The detailed information about the 
foundation and development of social 
services organizations in Turkey can 
be obtained from Cavusoglu (2008). 
There is an increase in service quality, 
but it is not sufficiently in parallel to the 
development in economic and social 
structure of the country. General Dire-
ctorate of Social Services and Children 
Protection Agency (Sosyal Hizmetler 
ve Cocuk Esirgeme Kurumu Genel 
Mudurlugu, SHCEK) has branches in 
each city of the country. The basic duty 
of the organization is to determine the 
children who needs care, to take care 
of the children, to keep them up, to be 
interested in their education, to provide 
every opportunity for them to get a ca-
reer and job, etc. 

These organizations are vital because 
they serve people, have a significant 
role in the arrangement of social equ-
ality, and find answers to social prob-
lems. Unfortunately the government 
can share only about 0,006% from the 
government budget annually. Also the 
importance of the organization is still 
not well understood by politicians, bu-
reaucrats, and the community. On the 
other hand, the need for social servi-
ces is increasing day by day and the-
se organizations are trying to meet the 
demand.  Despite the scarce sources, 
the staffs in these organizations try to 
keep this business afloat in the most ef-

ficient way. Some children’s homes are 
more advantageous because of their 
geographical situation. These homes 
get more aid from the humanitarians, 
and also children may spend more time 
with their educators. The unbalanced 
construction of these units is the star-
ting point of this study. The main aim of 
the study is to evaluate the performan-
ce of Children Protection Agency and 
to find out the inefficient units, and fi-
nally to propose comments to increase 
their efficiency. The most appropriate 
and reliable methodology in perfor-
mance evaluation is known as DEA. 
In literature, decision making units 
(DMUs) are usually considered as units 
of organizations like banks, universities 
and hospitals which execute the same 
functions and usually use resources to 
provide products or services (Emrouz-
nejad, 2005).

There are numerous studies in litera-
ture using DEA. The recent studies in 
health care systems are Arocena and 
Prado (2007), Fernandes (2007), Hajia-
liafzali et al. (2007), Fulton et al. (2007), 
O’Neill and Dexter (2007), Barbetta et 
al. (2007), Masiye (2007), Smet (2007), 
Vera and Kuntz (2007), Masiye et al. 
(2006), Pilyavsky et al.(2006), Kontodi-
mopoulos and Niakas (2006), Pilyavsky 
and Staat (2006), Prior (2006), Kontodi-
mopoulos et al (2006), Siciliani (2006), 
Zere et al.(2006), Osei et al.(2005), 
Stat (2003), Sol and Prior (2001), Ersoy 
et al.(1997), Hollingsworth and Parkin 
(1995). Examples of DEA studies in 
education are Giménez et al.(2007), Le-
itner et al.(2007), Waldo (2007), Salerno 
(2006), Gimenez and Martinez(2006), 
Johnes(2006a), Johnes (2006b), Mar-
tin (2006), Köksal and Nalçaci (2006), 
Abbott and Doucouliagos (2003), More-
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no and Tadepalli (2002), Chalos (1997), 
Arcelus and Coleman (1997), Beas-
ley (1990). On the other hand Hahn 
(2007a) Hahn (2007b), Al-Tamimi and 
Lootah (2007), McEachern and Paradi 
(2007), Beccalli (2006), Brown (2006), 
Sufian (2006), Weill (2004), Luo (2003), 
Lozano-Vivas (2002),  Athanassopou-
los (1997), Macada and Becker (1999), 
Yeh (1996) studied DEA in financial 
services. From the literature review it 
is apparent that children’s homes of 
Social Services and Children Protecti-
on Agency have not been considered 
before using DEA, and this novel area 
makes the study significant.

In the following section the structure of 
the Social Services and Children Pro-
tection Agency are explained. Section 
3 focuses on the methodology of DEA 
and factors for evaluation. In Section 
4, performances of the decision units 
are evaluated. Finally the results of the 
study are discussed and comments on 
future studies are given in the last se-
ction.

Social Services and Children 
Protection Agency

The most appropriate place for child-
ren to grow up is usually a comfortab-
le home environment. Unfortunately 
some children don’t have a chance to 
share their house with their families. In 
most of the places over the world the-
re are children in needy circumstances 
because of being abandoned, being 
foundlings, having socio-economic in-
sufficiencies, family divorcement, etc. 
It is desired to eliminate these kinds of 
problems completely, but it is known 
that it is not that easy. 

The children in these situations in Tur-

key are always protected by General 
Directorate of Social Services and 
Children Protection Agency (SHCEK). 
It is clear that this kind of social care 
foundations have an important position 
for development of the countries since 
the children represent the future. The-
se agencies are entrusted with emotio-
nal, mental, and physical development 
of the children. 

The children’s homes provide for the 
needs of the children about education, 
health, food, dressing, pocket-money, 
transportation, holiday etc. These ho-
mes have some management rules 
such as keeping the brothers/sisters 
together as long as possible, and avoi-
ding moves among children’s homes. In 
order to comfort children and support 
their development, separate homes are 
designed for children aged between 
0-6, 0-12, 7-12, and also for teenagers 
(13-18). Each year, the government 
allocates the allowance among the 
children’s homes. These organizations 
also get financial help from individuals 
to serve children as much as possib-
le. Although all units have to be in a 
standard condition, due to the capacity 
constrains or scarce sources the effici-
ency of children’s homes are not equal. 
This study points out the importance 
of these societies and state that their 
performances should be evaluated by 
use of scientific techniques. The requi-
rements for the development of homes 
should be tracked continuously for the 
sake of the children protected there, 
and also for a bright future (Civi et al., 
1993). 

Data Envelopment Analysis 

Data Envelopment Analysis (DEA), de-
veloped by Charnes et al. (1978), is a 
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mathematical programming technique 
to measure the relative efficiencies of 
homogenous decision making units 
(DMU) with multiple inputs and outputs. 
DEA method compares the performan-
ce of the DMUs and finds out the most 
efficient unit(s). On the other hand, tar-
get values for the inefficient units are 
also determined based on the efficient 
units.

The formulation of DEA model for maxi-
mum efficiency for DMU k

0
 can be defi-

ned by using the following notation:  

z:  number of units	

	 w
j
: weight of jth output

m: number of inputs	             

	 v
i
: weight of ith  input

n:  number of outputs	             

	 ε:  a small positive number

Formulation of basic model is defined as:
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Charnes, Cooper and Rhodes 
(CCR) model, which is the basic 
DEA model solves the problem 
with the assumption of constant 
returns to scale. 

The output oriented CCR model used 
in this study is defined as (Norman and 
Stoker, 1991; Seiford and Zhu, 1999):
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Selecting DMUs

Table 1 illustrates the number of 
children’s homes and the number of 
protected children aged between 7-12 
(www.shcek.gov.tr).

Table 1.Number of children’s homes 
and protected children

Year
Number of 
children’s 
homes

Number of 
protected 
children

2000 78 7568
2001 81 7863
2002 82 8552
2003 83 8910
2004 91 9609
2005 95 9935
2006 107 9670
2007 103 10041
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In this study, children’s homes are 
considered as decision making units. 
Among these children’s homes 50 ho-
mogenous units are selected. After the 
required data for the units are collec-
ted, the analyses are performed. The 
DMUs considered in this study are gi-
ven in Table 2.

Selecting inputs and outputs

One of the most important steps for 
DEA is selecting inputs and outputs. 
The factors must be determined care-
fully such that they can represent dif-
ferent conditions. The efficient DMUs 
may change due to the sensitivity to 
the factors. As the relative efficiency is 

Table 2. Decision Making Units considered for the problem

DMU No DMU DMU no DMU

1 Adıyaman Sevgi Cocuk Yuvası 26 Kars Halime Arslan 

2 Afyon M.A.Ersoy Cocuk Yuvası 27 Kırklareli Coc.Sit. 

3 Amasya Cocuk Yuvası 28 Kırşehir C.Y 

4 Ankara Gazi Cocuk Yuvası 29 Kütahya C.Y 

5 Ankara Sincan Cocuk Yuvası 30 Malatya Atatürk  C.Y 

6 Aydın 80.Yıl Cocuk Yuvası 31 Muğla C.Y 

7 Balıkesir AyvalıkAlibeyC.Yuvası 32 Muş 80 Yıl C.Y 

8 Balıkesir Bandırma Cocuk Yuvası 33 Niğde Bor Esat Atlı C.Y 

9 Bitlis 100.Yıl Cocuk Yuvası 34 Ordu C.Y 

10 Canakkale M.Değirmencioğlu C.Y. 35 Ordu Ünye C.Y 

11 Denizli Buldan Cocuk Yuvası 36 Rize Atatürk C.Y 

12 Elazığ Harput Cocuk Yuvası 37 Sakarya Arifiye C.Y 

13
Erzurum Nene Hatun Cocuk 

Yuvası 
38 Sakarya BremenMızıkacıları C.Y 

14 Eskişehir 80 Yıl Halis Toprak C.Y. 39 Siirt SaraCoğlu C.Y 

15 Gaziantep Şahinbey C.Y. 40 Sivas C.Y 

16 İstanbul Emrullah Turanlı C.Y. 41 Şanlıurfa C.Y 

17 İstanbul Eyüp Cocuk Yuvası 42 Tekirdağ Cerkez Köy C.Y 

18 İstanbul K.Yalı Cocuk Yuvası 43 Tokat Turhal C.Y 

19 İstanbul Kasımpaşa Cocuk Yuvası 44 Trabzon Fatih C.Y 

20 İstanbul Şeyh Zayed Cocuk Yuvası 45 Tunceli C.Y 

21 İstanbul Üsküdar Cocuk yuvası 46 Uşak C.Y 

22 İstanbul Yakacık Y.Ab. C.Yuvası 47 Van C.Y 

23 İzmir Şehit Ast.A.D.C.Y. 48 Yalova Anadolu Kalk.Vakfı C.Y 

24 Karabük Bulak C.Y 49 Yozgat C.Y 

25 Karaman Coc.Sitesi 50 Zonguldak C.Y 
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measured, it is recommended that the 
factors be determined with experts. 

This application takes children as a 
base matter, and the factors are sele-
cted to increase their comfort and hap-
piness. The inputs and outputs for the 
problem are given in Table 3. 

Inputs are determined as utilization, 
number of children per manager, and 
number of children per other staff. 
Utilization shows the occupancy rate 
via the ratio of children to capacity. It 
is actually interesting that this value is 
greater than 1 in some protection ho-
mes. Number of children per manager 
and number of children per other staff 
have to be few so that the staff could 
take care of the children diligently. The 
other staff include cooks, cleaners and 
drivers. Specified outputs are the num-
ber of educators, closed area and the 
number of children returned to a family. 
Educators consist of teachers, psyc-
hologists, volunteer mothers and tra-
iners. The educators play a very vital 
part in the stage of child development 
and therefore their number should be 
as large as possible. Also, closed area 
is another important item because en-
vironment that children live should be 
suitable, so it is taken as an output. On 
the other hand, it is considered that 
number of children returned to family is 
a performance criterion.

Obtaining data

After determination of the factors, re-
liable data must be obtained. DEA is 
sensitive to anomalities and extreme 
points in the data and it is one of the 
disadvantages of the method. There-
fore, uncertain data that can affect the 
results of the analyses should not be 
used. In order to avoid these, data for 
2005 is gathered from the information 
gathering service (bilgi edinme servi-
si) of General Directorate of the Social 
Services and Child Protection Agency 
(SHCEK), which is the sole holder of 
reliable data for protection units.     

Obtained data for determined inputs 
and outputs is given in Table 4.

Another important point is the degree 
of correlation between factors. Strong 
correlation between factors shows si-
milar behavior in the system, and they 
are redundant. In order to check data 
appropriateness, the correlation matrix 
is given in Table 5. 

As seen from Table 5, there are not 
any strong relationships between the 
factors, so the inputs and outputs are 
appropriate for the analysis.   

Performance Evaluation at  
Children’ Homes

To evaluate the performance of 50 
Children’ Homes, output oriented CCR 
model and CCR model with weight res-
trictions are used. 

Table 3. Inputs and outputs for the problem

Inputs Outputs

I1.Utilization

I2.Number of children/number of 
manager

I3.Number of children/number of other 
staff

O1.Number of educators

O2.Closed area (m2)

O3.Number of children returned to 
family
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Table 4. Data for factors

DMU I1 I2 I3 O1 O2 O3 DMU I1 I2 I3 O1 O2 O3

1 0,88 11,67 2,5 5 660 12 26 0,44 20 20 4 2560 0

2 2,4 84 6 10 1642 3 27 0,4 9 3,6 11 6157 6

3 0,87 32,5 5 10 3537,38 5 28 0,89 17,8 8,9 7 2905 1

4 1,15 11,5 2,56 19 4602,63 3 29 0,57 11,33 3,4 6 1464 11

5 0,55 14,4 3,6 26 948,8 8 30 0,88 98 4,67 9 1152 13

6 0,96 25 10 4 676,09 10 31 0,74 18,5 2,18 9 1848 8

7 0,86 17,2 10,75 4 2518 12 32 0,65 65 7,22 4 3422,44 13

8 1 11,25 4,5 3 1621 21 33 1,6 160 14,55 6 2099,25 5

9 0,97 31 3,65 7 611 0 34 0,65 71 3,55 13 4841,08 9

10 0,9 54 9 7 1358,77 8 35 0,78 25,5 3,4 6 1934 13

11 0,96 48 4,8 6 825 2 36 0,5 13,33 2,86 8 3100 17

12 0,83 16,67 2,17 12 1457,1 12 37 0,85 51 5,1 11 10500 6

13 0,37 44 2,1 5 5907,58 5 38 1,07 32 10,67 2 650 7

14 0,58 42 42 1 1860 4 39 0,61 14,67 5,5 4 1200 6

15 1 100 5 6 1978 13 40 0,9 16,8 5,25 9 1200 11

16 1,08 43 4,3 7 2280 15 41 0,56 22,5 3,21 6 2396 21

17 1,07 32 5,82 8 895,5 13 42 1,08 32,5 9,29 6 7416 9

18 0,67 66,5 4,29 16 5550 28 43 1,2 48 6,86 8 4228,14 10

19 1,49 33,5 4,47 8 2315 20 44 0,8 25,67 6,42 8 2432,8 6

20 1,19 209 13,93 9 5000 24 45 0,74 14,8 3,89 5 2514,75 13

21 1,1 13,25 2,94 8 1090 13 46 1,06 17,67 3,79 6 984,72 0

22 1,05 42 4,42 6 2970 10 47 0,7 18,67 7 6 2559 2

23 1 15,2 9,5 15 7830 18 48 0,7 28 56 5 593,12 4

24 0,68 34 6,8 6 1330 9 49 0,99 39,5 6,08 11 2312 15

25 0,44 17,5 3,18 12 3096,36 6 50 0,46 17,25 3,14 7 5141,31 18
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Table 5. Correlation matrix for factors

Correlation I1 I2 I3 O1 O2 O3

I1 1 0,41 -0,05 0,01 -0,13 -0,02

I2 0,41 1 0,13 -0,01 0,13 0,19

I3 -0,05 0,13 1 -0,3 -0,13 -0,22

O1 0,01 -0,01 -0,30 1 0,30 0,11

O2 -0,13 0,13 -0,13 0,3 1 0,17

O3 -0,02 0,19 -0,22 0,11 0,17 1

Table 6. Reference set for CCR model
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CCR Model

Based on basic output oriented CCR 
model results, the DMUs numbered as 
4, 5, 8, 12, 13, 18, 23, 27, 36, 41, 50 are 
found as efficient. The reference set 
and λ values for inefficient DMUs are 
given in Table 6. 

Target values based on reference sets 
for each DMU are calculated. The most 
inefficient DMU is found as Nigde Bor 
children’s home for this model.

Table 7 shows that the number of edu-
cators, closed area, and the number of 
children returned to family should be 
increased. Also children/manager, and 
children/other should be decreased to 
the projection values that are calcula-
ted with DEA. Similar comments for 
other inefficient homes can be made 
to improve efficiency. The efficiency 
scores for CCR model are given in the 
following section for comparison.

CCR Model with weight restrictions

In analysis, to improve the quality of the 
results, weight restrictions can be cal-
culated and added to the model. In this 
study weight restrictions are determi-
ned in a similar way to Kocakoc (2003). 
The weights of inputs and outputs can 
be determined by the decision maker 
to differentiate the importance of the 
factors. The weights can be set based 
on a priority matrix introduced in Saaty 
(2001) given in Table 8. 

The pairwise comparisons to obtain 
weights for input factors are given in 
Table 9. The value at the priority matrix 
corresponding to Input 1 and Input 2’s 
cell is 7. This means that the ratio of In-
put 1 and Input 2’s priority should be at 
least 7. Other values in the matrix can 
be explained in a similar way.   

Comparisons for outputs are shown in 
Table 10.

Table 7. Target values for Nigde Bor Protection Home

DMU Score      

 I/O Data Projection Difference   %

Niğde Bor Esat Atlı Ç.Y (7-12) 0,13      

UTILIZATION 1,60 1,60 0,00 0,00

CHILDREN/MANAGER 160,00 82,09 -77,91 -0,49

CHILDREN/OTHER 14,55 12,21 -2,34 -0,16

EDUCATOR 6,00 47,54 41,54 6,92

CLOSED AREA 2099,25 16631,78 14532,53 6,92

CHILDREN RETURNED TO FAMILY 5,00 39,61 34,61 6,92
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Table 8. Saaty’s prioritization scale

Intensity of 
Importance

Definition Explanation

1 Equal importance
Two activities contribute equally to the 
objective

3
Weak importance of one 
over another

Experience and judgment strongly favor 
one activity over another

5
Essential or strong 
importance

Experience and judgment strongly favor 
one activity over another

7
Very strong or 
demonstrated 
importance

An activity is favored very strongly over 
another; its dominance demonstrated in 
practice

9 Absolute importance
The evidence favoring one activity over 
another is of the highest possible order of 
affirmation

2,4,6,8
Intermediate values 
between adjacent scale 
values

When compromise is needed

Table 9. Priority matrix for inputs

Utilization
# of children / # of 
manager

# of children / # of 
other staff

Utilization 1 7 5

# of children / # of 
manager

1/7 1 1/3

# of children / # of other 
staff

1/5 3 1

Table 10. Priority matrix for outputs

# of educators
# of children returned to 
family

Closed area

# of educators 1 7 5

# of children returned to 
family

1/7 1 1/3

Closed area 1/5 3 1
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Input and output restrictions are deter-
mined according to the comparison co-
efficients. The notations of the weight 
restrictions can be stated in mathema-
tical formulation as follows:

Inputs                              Outputs

                   

The CCR model with restrictions is 
solved with EMS 3.1 software develo-
ped by Holger Scheel. The calculated 
efficiency scores with CCR model and 
CCR model with restrictions are given 
in Table 11.

Table 11 shows that three of DMUs, 
which are considered as efficient units 
in CCR model, are inefficient in CCR 
with restrictions model. These ineffici-
ent protection homes are 4, 12 and 41.

Table 11. Efficiency scores

DMU
Efficiency
(CCR)

Efficiency
(CCR with 
restrictions)

DMU
Efficiency
(CCR)

Efficiency
(CCR with 
restrictions)

1 0,81 0,69 26 0,37 0,37

2 0,24 0,11 27 1,00 1,00

3 0,46 0,36 28 0,29 0,28

4 1,00 0,94 29 0,74 0,74

5 1,00 1,00 30 0,46 0,38

6 0,31 0,31 31 0,77 0,53

7 0,52 0,52 32 0,50 0,50

8 1,00 1,00 33 0,13 0,13

9 0,26 0,17 34 0,82 0,66

10 0,27 0,27 35 0,61 0,48

11 0,19 0,15 36 1,00 1,00

12 1,00 0,74 37 0,95 0,79

13 1,00 1,00 38 0,18 0,18

14 0,24 0,24 39 0,35 0,34

15 0,40 0,31 40 0,56 0,55

16 0,55 0,39 41 1,00 0,96

17 0,40 0,38 42 0,46 0,46

18 1,00 1,00 43 0,36 0,29

19 0,70 0,50 44 0,33 0,33

20 0,48 0,48 45 0,66 0,65

21 0,82 0,68 46 0,23 0,21

22 0,42 0,29 47 0,28 0,28

23 1,00 1,00 48 0,22 0,22

24 0,38 0,38 49 0,47 0,46

25 0,81 0,78 50 1,00 1,00
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The average efficiency for CCR model 
is 0.58 and 0.53 for CCR model with 
restrictions. CCR model with restric-
tions gives more reliable results com-
pared with CCR model based on the 
number of efficient units and efficiency 
scores.  Therefore the decisions can 
be made based on the results obtained 
from the restricted model.

Concluding Remarks and Fu-
ture Research Directions

In recent years there has been an inc-
rease in the number of children who 
need care. The government supports 
these children and provides the requi-
red shelter and food via General Direc-
torate of Social Services and Children 
Protection Agency (SHCEK). These 
societies should serve in the most acti-
ve and efficient way, and be evaluated 
continuously.  

In this study, performances of the exis-
ting children’ homes in Turkey are eva-
luated with two models, based on the 
determined inputs and outputs. About 
81% of the protection homes are found 
inefficient. Appropriate adjustments to 
increase performance of the homes 
are indicated by projection values. 

Gorur (2006), states that all social ser-
vices should get sufficient and equal 
service without the effect of politics and 
region. Therefore, this study may be 
the starting point to enable the efficient 
and homogenous children’s homes. 
The number of researches concerning 
this subject has to be increased.

In future studies different inputs and 
outputs can be defined such as the 
number of adopted children, success 
index for children at their schools, fi-
nancial data etc. Also, efficiency of 

protection homes can be calculated for 
different years. Furthermore, the trend 
in performance increase/decrease of 
decision making units can be tracked. 
As a result required arrangements for 
the units can be made.
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