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Abstract

Like businesses with commercial purposes, non-governmental organizations (NGOs), such as the Red Cross and
the Red Crescent, should also be in a constant search for more funds to provide help for more people. Otherwise,
they will, in the long term, either shut down or start operating inefficiently, which is not sustainable. Therefore,
NGOs also must work efficiently, and should check their performances by going through efficiency analyses at
regular intervals to ensure sustainability. They should take the necessary structural and financial precautions
based on the results provided by these performance analyses.

In this study, the efficiency of the Turkish Red Crescent Society (TRC), founded in1868, was measured by an
integrated model combining various methods such as Data Envelopment Analysis (DEA), Efficiency Analysis
Technique with Output Satisficing (EATWOS), and the Competitiveness Operational Rating (OCRA). The
comparison of the results provided by these methods indicated that TRC did not show a high performance in
2012 while the efficiency was found to be better in 2013 and 2014.

Keywords: non-governmental organizations, efficiency analysis, data envelopment analysis, EATWOS, OCRA,
Turkish Red Crescent Society

1. Introduction

All organizations must constantly renew themselves while carrying out their activities. To make their presence
permanent, they need to follow a transformation policy to adapt to changing circumstances. This is also true for
non-governmental organizations (NGOs). They must keep themselves ready for necessary changes as well and
take remedial measures not to experience difficulties in maintaining activities in the long-term.

Established for a particular purpose by individuals working on a voluntary basis, NGOs are non-profit
organizations funded by donations and/or membership dues. NGOs are such organizations as chambers, trade
unions, associations and foundations. The Turkish Red Crescent Society (TRC) is an NGO established for a
social purpose. TRC was founded on June 11, 1868 as "the Benefit Society for the Wounded and Sick Ottoman
soldiers". Continuing its activities under various names until 1947, when the name was changed to the "Turkish
Red Crescent Society", it is now an international aid organization, extending a helping hand to every corner of
the world. TRC is a non-profit, voluntary, social service organization with legal personality, subject to the
provisions of private law, and provides help and services free of charge. The organization of TRC is comprised
of headquarters and branch offices. All tasks and services at all levels except for the ones at the headquarters are
voluntary. Among the goals of TRC are to prevent or alleviate the suffering of the people wherever necessary, to
protect the lives and health of people anywhere and everywhere, without any discrimination, and to bring mutual
understanding, friendship, respect, cooperation and lasting peace to the world (Kizilay.org.tr.).

The total income of TRC in 2014 was about US$203 million. About 68 million dollars were used in line with
organizational goals. In other words, approximately 33% of this amount was spent on social purposes. 58% was
transferred to the costs. The amount allocated to social purposes could be considered very low. This might
suggest that TRC works inefficiently. The funds allocated to social purposes needs to be increased. Therefore the
efficiency of TRC needs to be increased.

For-profit or non-profit, all organizations should conduct efficiency analyses at regular intervals to see and
rectify the weaknesses. Non-profit organizations should also take it as seriously as businesses, for it is important
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to efficiently use the funds collected from benefactors in accordance with the purpose. Otherwise, they will fall
into disrepute and have to cease to exist eventually.

This study measured the efficiency of TRC, an NGO, between 2012 and 2014 using an integrated model
combining the Data Envelopment Analysis (DEA), the Efficiency Analysis Technique with Output Satisficing
(EATWOS) and the Competitiveness Operational Rating (OCRA). No such study, related to the efficiency of an
NGO, has been found in the literature. This study is believed to be the first of its kind. “Total Revenues” and
“Total Expenses” were taken as inputs while “the Total Expense for Goals and Services” and "Surplus Income"
were defined as the output criteria.

The rest of this paper will include section 2, which introduces literature review, section 3, which presents the
methodology, and section 4, which introduces data and discussion of the results. Conclusions are shown in
section 5.

2. Literature Review

Most of the literature on NGOs deals with their history and activities. Within the literature, however, there is
little explicit analysis of the normative ideals that underpin performance measurement and evaluation practices
in third sector organizations (Bouchard, 2009a, b; Eme, 2009).

The literature review done for the present study has revealed that other than Berber et al. (2011), there is no study;,
where DEA, EATWOS and OCRA were used separately or integrated, related to the assessment or efficiency
analysis of NGOs. The present article, in order to fill the gap in the literature, focuses on the methodological
issues of performance evaluation of NGOs.

DEA can be employed for different purposes in different areas. Therefore, there are many studies having used
DEA methodology in the literature. The present article offers a few examples of DEA, notably in social issues.
For instance, Kirigia et al. (2004) used DEA to measure the technical efficiency of public health centres in Kenya.
Gutierrez-Nieto et al. (2007) measured the efficiency of microfinance institutions (MFI) with both a social nature
and a for-profit nature. The analysis included thirty Latin American MFIs from Bolivia, Colombia, Dominican
Republic, Ecuador, Mexico, Nicaragua, Peru and Salvador. Haq (2010) measured the cost efficiency of 39
non-governmental MFIs across Africa, Asia and the Latin America using non-parametric DEA. Kirigia et al.
(2011) employed DEA to assess the technical efficiency of primary health units in Kailahun and Kenema
Districts of Sierra Leone. Blaakman et al. (2014) used DEA to measure the technical efficiency and cost
efficiency of the Basic Package of Health Services, a project carried out by Afghan Ministry of Public Health
and international NGOs in 2008 and 2009 in 31 of the 34 Afghan provinces. Lépine et al. (2015) used DEA to
find the determinants of technical efficiency of a large scale HIV prevention project "Avahan", implemented in
India by NGOs. Wijesiri et al. (2015) employed a two-stage double bootstrap approach, which is a DEA
application, to measure the technical efficiency of 36 MFIs in Sri Lanka. Widiarto and Emrouznejad (2015)
proposed a two-stage DEA method to measure the social and financial performance of Islamic Microfinance
institutions (IMFIs) by comparing them to conventional MFIs.

EATWOS, being a quite new method, has been used effectively in some areas. For instance, it was used by the
developers in measuring the efficiency of heat treatment furnaces and supply change (Peters & Zelewski, 2006;
Peters et al., 2012). It was also used by Bansal et al. (2014) in the evaluation of vendors.

OCRA has been implemented in various areas successfully. For example, it was used in the relative operational
performance measurement of five hotels (Parkan & Wu, 1997), and in the relative operational performance of the
application software development teams of a large bank in Hong Kong (Parkan et al., 1997). It was also used in
the process selection in the manufacturing sector (Parkan & Wu, 1998) and performance measurement in
government services (Parkan, 1999). Other issues where OCRA has been used are as follows: robot selection
(Parkan & Wu, 1999), measurement of the performance of an investment bank (Parkan & Wu, 1999),
competitive analysis of manufacturing plants of processed food industry (Jayanthi et al., 1999), measurement of
the operational performance of a public transit company (Parkan, 2002), the performance of drugstore operations
(Parkan, 2003), gauging the performance of a supply chain (Parkan & Wang, 2007), location selection of
distribution centers (Chakraborty et al., 2013), material selection (Chatterjee & Chakraborty, 2012; Darji & Rao,
2014), and performance analysis of public banks in Turkey (0 zbek, 2015).

Though there are many studies related to NGOs in the literature, there is not much research related to the
efficiency of them. One of these studies is the evaluation of the effectiveness of non-profit organizations by
Murray & Tassie'nin (1995). Another example is the comparison of the performance of the Bangladesh
government and NGOs during and immediately after the flood by Paul (2003). Nanavati (2007) also measured
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the organisational effectiveness of four main NGOs, working for economic empowerment of women in Baroda,
on the basis of six main indicators: “financial resources management”, “human resources management”, “service
delivery”, “organisational professionalism”, “external relations”, and “strategic management”. Drawing on
Kaplan and Norton’s (1996) balanced scorecard, and Kolb and Fry’s (1975) organisational learning cycle as the
conceptual framework, Bull (2007) designed a sector specific business performance measurement tool-
‘Balance’. Ye and Ge (2009) used the balanced scorecard and goal programming methods to evaluate
the performance of disaster crisis management of the non-governmental organizations. Ahmed (2010) reports the
results of performance and impact evaluation of three community-led library initiatives in Central Thailand. The
methodology included both quantitative and qualitative approaches. Campos et al. (2011) evaluated the
performance of several NGOs in Brazil. The study examined the results of a two-stage investigation conducted
between 2007 and 2009: first, a national study and second, a quantitative and qualitative study made in the state
of Santa Catarina. It was a comparative analysis considering the following categories: (i) the principal
approaches used; (ii) the role of evaluation; (iii) the main methods of data collection used in each model; (iv)
who conducts the evaluations; (v) to whom the evaluation was returned; (vi) the main criteria of evaluation.
Berber et al. (2011) suggest a linked, two-stage DEA methodology for assessing efficiency in both charitable
fundraising and cause delivery, while empirically investigating results for international aid organizations. The
model allows efficiency assessment for both the fundraising and utilization of generated funds when directed for
cause-related purposes. Hall (2014) provides a preliminary sketch of the types of logics of evaluation in the
third sector, outlining three logics of evaluation: scientific evaluation logic, bureaucratic evaluation logic,
learning evaluation logic. Arena et al. (2015) proposed a stepwise method to be used for the performance
measurement of social enterprises. Social enterprises can design their own measurement systems by using this
method. Among other studies related the performances of NGOs are: Fowler (1996), Kaplan (2001), Bagnoli
(2009), Greiling (2009), Bagnoli and Megali (2011), Ebrahim and Rangan (2011), and Ramadan and Borgonovi
(2015).

3. Method
3.1 Data Envelopment Analysis

An advantage of DEA is that it is easy to measure the relative efficiency of decision making units (DMU) in the
existence of a multiple-input, multiple-output structure, and it still provides a single performance index. As a
mathematical linear programming technique developed by Charnes et al. (1978), it is named the CCR model.
The CCR model was proposed by Charnes, Cooper and Rhodes in 1978 under the assumptions of constant
returns to scale (CRS). The reduction of multi-output/multi-input position for each unit of production to a single
“virtual” output and a single “virtual” input is the fundamental attribute of CCR model. The ratio of the single
virtual output to the single virtual input for a particular unit provides a measure of efficiency (Makni et al., 2015).
Many theoretical advances and methodological extensions have been added to DEA since the conception of the
Constant Returns to Scale (CRS) model. The BCC (Banker-Charnes-Cooper) model developed by Banker et al.,
allowing for variable returns to scale (VRS), and the slack-based model (SBM), which is unit invariant with an
efficiency measure monotone decreasing in each of the slacks of the input and output variables were among the
most notable ones (LaPlante & Paradi, 2015).

In the CCR model, the efficiency value for each DMU is calculated by dividing the weighted sum of the outputs
by the weighted sum of inputs. All the values obtained should be equal to or smaller than 1 for all DMUs and the
input-output weights should be positive. Under the constraints defined, the efficiency scores for each DM are
obtained. The aim is to find the input and output weights that maximize the efficiency score. The CCR model is:

Max by = ¥3-1 UiV 1

Yr=1 UrkYrk — Dimi VX <05 j=12,..,m )
Yl vaxp=1;j=12,..,n (2a)
ur=1; r=1,..,s (2b)
vp=1;i=1,...,m (2¢)

where h, is the DMU; w,, is the weight of the output r; v; is the weight of input i; y,, and x; are output
quantities r and input quantities i of the kth DMU respectively (Cooper et al., 2011; 0 zdemir & Demirel, 2013).

3.2 Efficiency Analysis Technique with Output Satisficing

EATWOS is an efficiency analysis method that allows the DMU to go for satisfying solutions rather than
optimum solutions while, like DEA and OCRA, it is also employed to assess the maximum profit between output
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and input quantities. It is a new technique developed by Peters and Zelewski (2006) based upon "satisficing"
concept. Herbert A. Simon was awarded the Nobel Prize in economics partly for this idea (Simon, 1979).
According to this “satisficing” concept, individuals go for satisfactory rather than optimal solutions. When this
idea of Simon’s is used in efficiency analysis, the result is that an output quantity meeting a certain satisficing
level may be judged to be just as good as an output quantity exceeding this satisficing level. Furthermore, in
some cases the proposed efficiency analysis technique is capable of identifying efficiency improvement
potentials (Peters & Zelewski, 2006).

The general EATWOS procedure is described as below (Peters & Zelewski, 2006)

Determination of the inputs and outputs to be taken into account is the first step. In addition, the DMUs to be
measured should be determined by the decision maker. Next, as the EATWQOS requires, the decision maker has
to establish the output quantities y;; as well as the input quantities x;, for all DMUs. So, the quantities y;; of
alloutputsj (j =1,...,J) ofallDMUsi (i =1,...,I) have to be entered into the output matrix Y.

Y11 Y1z - Yy
[J’u Yoz 3’2]}
Y = | S | withy; € Ry Vi=1,..I, Vj=1,.,] 3)
l)’11 YViz - J’UJ
As each column of this output matrix Y corresponds to an output j, each row corresponds to a DMU i. The way
the input matrix X is established is the same.

X11 X12 - X1k
[x?l xgz ng-I
§=| S |withxikERZO,Vi=1,...I,vk=1,...,K )
[+ & |
l9511 X2 o xIKJ

Similar to the process followed for the output matrix, each column of this input matrix X corresponds to an
input k (k =1,...,K), and each row corresponds to a DMU. Inputs and outputs must be cardinal measures, as
EATWOS requires.

EATWOS provides the chance to consider satisficing levels for outputs. This means that the decision maker is
capable of determining a satisficing level SL; for each output j. In addition, the exogenous assessment of the
relative importance weights v; of the outputs as well as the relative importance weights w, of the inputs must
be carried out, as EATWOS requires (Peters & Zelewski, 2006). A scoring technique or Analytic Hierarchy
Process (AHP) can also help to determine the importance weights (Saaty, 2004).

Application of EATWOS without consideration of satisficing levels (Peters & Zelewski, 2006)

As the next step, EATWOS is applied without consideration of satisficing levels. This way, satisficing levels are
ignored for all outputs. The output quantities y;; are normalized first. The normalization of the output quantities
takes place as in TOPSIS (Hwang & Yoon, 1981).

YVij

[Zhavh
Vl=1,,1 V]:1,,] yUZO' T'U=O (5b)
The normalization process gives the normalized output matrix R:
Ty Tz - Ty

|T21 T22 T2]|

R=| | ©)

L’n T2 - TI/J

Then, for each output j, the maximum normalized output quantity y; is determined on basis of the column

vectors of 77 of the normalized output matrix R.
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T = maxl-{ﬁ’} @)
The calculation of the distance measures op,; for the outputs can be carried out on the basis of the matrix R and

the maximum normalized output quantities ;.

opij=1—(7—mj),Vi=1,..,LVj=1,..,] (8)
The distance measure op;; suggests that the smaller the distance of r; to r7, the closer op; is to one. This
distance measure is taken as output score.

The normalization of the input quantities is the next step. This process is a similar one to the normalization of the
output quantities.

The distance measure op;; suggests that the smaller the distance of r; to r7, the closer op; is to one. This
distance measure is taken as output score.

The normalization of the input quantities is the next step. This process is a similar one to the normalization of the
output quantities.

3 Tk xy #0:, sy = —— vi=1,.,I VK=1,..,K (9a)
ZI._ x2
i=1"ik

vi=1,..,1 Vk=1,.,K x=0: s=0 (9b)

So, the way the normalized input matrix S is calculated is similar to way of the normalization of the output
matrix.

S11 S12 - S1k
S21 S22 -+ S2x

|
s=| . | (1)
|

Ln Sz Sik

The determination of the minimum normalized input quantity s; for each input k on basis of the column vectors
s, of the normalized input matrix S is the following step.

sp =ming{s,}  Vvk=1,..,K (11)
The calculation of the distance measure for inputs can be done, then, by adding the respective value s; from
the matrix S to 1 and subtracting the minimum normalized input quantity s;.

Pk =1+ sy —s;y Vi=1..,1 Vk=1,.,K (12)
It can be concluded from this distance measure that the smaller the distance of s;, to s;, the closer ip;, isto one.
The distance measure ip;, must not be zero, so the value 1 is added. The distance measure ip;, is taken as input
score, as it is done in the output score.

In order to obtain an efficiency score for each DMU, the input distance measures (input score) and the output
distance measures (output score) can be used.

B = Sf-1vjopij

LRk wieripik
When E; of a DMU i is low, this means the efficiency is relatively lower than the other DMUs, while E; is
high the efficiency is high. These efficiency scores allow preparing a rank order R of the efficiency of the DMUs
by sorting the efficiency scores from high to low.

Application of EATWOS with consideration satisficing levels (Peters & Zelewski, 2006)

In this step, EATWOS with consideration of satisficing levels SL; is applied for at least one of the outputs j with
j €{1,...,]). The way the outputs without satisficing levels are treated is the same as described in the previous
section.

vi=1,.,1 (13)

This model uses five logical constraints. This idea belongs to from Yan, Yu, and Cheng (2003). The following
five constraints are applied for all outputs for which the decision maker determines satisficing levels:

(M) +z <1 (14a)

SL]'
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(%) £2,>0 (14b)
J
71,7, € {0; 1} (15)
Zl + Z2 = 1 (16)
aij=z7ij_*zz+1*z1=f(3’ij) 7)

The constraints (14a) and (14b) are used to restrict the possible values of the logical variables. Constraint (15)
describes the logical variables z;, z, as binary variables. The duty of constraint (16) is that, in connection with
constraint (15), only one of the logical variables can take the value one, while the other one takes the value zero.
The possible values of the logical variables in constraint (17) are determined by using the constraints (14a),
(14b), (15), and (16).

If a satisficing level si; is determined for the respective output, the normalized output quantities q; are
obtained by applying the constraints (14a), (14b), (15), (16), and (17). These quantities are necessary for making
up the normalized output matrix A. However, if no satisficing level is established for an output j, the respective

3

column vector d; inthe matrix A is equal to the column vector 7 in the matrix R.

i1 Az - Ay
[au Q22 - aZI}
4=| Lo | (18)

lan ap - aI]J
Next, the determination of the maximum normalized output quantity a; is realized for each output j by taking
the maximum value of each column vector @,

a]’.‘ = maxi{aj)} vVi=1,..,] (19)

The maximum normalized output quantity a; is used to calculate the distance measures for outputs. This

distance measure is calculated for all DMUs i and for all outputs j.
opiF =1—-(aj — a;)) vi=1,..,1 vi=1,..,J (20)

An efficiency score is calculated for each DMU, as before. But this time, ES: incorporates the distance measures

ops+ in order for the satisficing levels for the outputs to be considered.

_ Zjmavyronif
IR wiripik
By sorting the efficiency scores 5= from high to low, a rank order RSt of the efficiency of the DMUs can be
obtained once again.

EP*

l

Vi=1,..,1 (21)

3.3 Operational Competitiveness Rating

Operational Competitiveness Rating (OCRA) is a simple and convenient method developed by Parkan (1994) to
solve performance and efficiency analysis problems. OCRA is used in the measurement of the relative efficiency
of the Product Units (PU) producing similar outputs by using similar inputs. OCRA has been implemented in
various areas successfully, such as investment banking, performance measurement of service buildings of public
institutions, industrial enterprises, hotels and food production facilities (Peters & Zelewski, 2010).

The general OCRA procedure is described as below (Parken & Wu, 2000; Chatterjee & Chakraborty, 2012):
OCRA method is only concerned with the scores that various alternatives receive for the input attribute without
considering the scores received for the beneficial attribute. The lower values of non-beneficial or input criteria
are more preferable. The total performance of ith alternative with respect to the entire input attribute is calculated
using the following equation (22):

Kk _ M maxn=1,..k X -XF _
i =Yr_10an BT k=1,.., K (22)

The rating i* measures the relative performance of the kth PU or the preference for the alternative k. x% is the
perceived performance score of the alternative k, on, for example, five or nine-point scale, for input criterion m.
The subindex m in (22) refers to input criterion m =1, ..., M and k refers to the alternative k =1, ...,K. The
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calibration constant a,, (relative importance of jth criterion) is used to increase or reduce the impact of this
difference on the rating i* with respect to jth criterion.

The ratings i* are scaled linearly, so a zero rating can be assigned to the least preferable alternative by using the
following equation:

I* =i —min,_, xi", vk=1,..,K (23)
I* represents the aggregate preference rating for alternative k with respect to the input criteria.
In a manner similar to the input preference rating computations, inputs are not included in this step. The

aggregate performance or the preference of the decision maker for alternative k, on all the output criteria is
measured as follows:

k . n
of = Sfioyby sl =1, K (24)
The subindex h in (24) refers to output h = 1,...H. Y is the performance score the alternative k receives for
the output criterion h using the same scale as the input scores. The higher an alternative’s score for an output
criterion, the higher is the preference for that alternative. b, is calibration constant or weight importance of jth
output criteria. The higher an alternative’s score for an output criterion, the higher is the preference for that
alternative. It can be mentioned that

Yhe1 i + Yoy by =1 (25)
In order to obtain a zero rating for the least preferable alternative, the ratings calculated by (26) are scaled
linearly.
0% = ok —miny,_, _xo", Vk=1,..,K (26)
0% is the preference rating of alternative k with respect to the output criteria.
The overall preference rating for alternative k is obtained by scaling the sum I¥ = 0 so that the least
preferable alternative receives a rating of zero. The overall preference rating E* is calculated as follows:
E* = (I* + 0%) — mingpy,_x(I" + O™), vk=1,..,K (27)
The alternatives are ranked according to the values of the overall preference rating. The alternative with the
highest overall performance rating receives the first rank.

4, Data and Discusion

The efficiency model introduced was used to analyze the efficiency of TRC between 2012 and 2014. “Total
Revenues” and “Total Expenses” were taken as inputs while “the Total Expense for Goals and Services” and
“Surplus Income” were defined as the output criteria.

In the application of EATWOS, each criteria weight was taken as 0,5 while it was taken as 0,25 in the application
of OCRA. The data used in the model, shown in Tablel below, were obtained from the official website of TRC
(kizilay.org.tr). The flow chart of the model is given in Figure 1.

Description of the Problem Calculation of the Performance
W Values with DEA
Determination of Data v
Vv Calculation of the Performance
Determination of Criteria Values with EATWOS
N Vv
o o Calculation of the Performance
Determination of Criteria .
) Values with OCRA
Weights
v
Discussion

Figure 1. The flow chart of the model
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Table 1. Inputs and outputs

Year Inputs Outputs

Total Revenues (US$)  Total Expenses (US$)  Total Expense for Goals and Services (US$)  Surplus Income (US$)
2012 176.289.874 114.359.116 47.104.900 14.825.858
2013 181.324.553 112.596.596 48.343.151 20.384.807
2014 206.673.432 120.429.697 67.811.502 18.432.233

4.1 The Application of the DEA Method

The scale used in the study was ‘constant returns to scale’. Separate analyses were performed for each year. The
data shown in Table 1 were analyzed by DEA, and the results shown in Table 2 were obtained. In the light of the
analysis of the results it could be said that TRC showed inefficient performance in 2012 while it continued its
operations efficiently in 2013 and 2014.

Table 2. Efficiency scores of TRC according to DEA

2012 2013 2014
DEA 0,87 1,00 1,00

4.2 The Application of the EATWOS Method without Consideration of Satisficing Levels

Utilizing the data given in Table 2, EATWOS method was applied without consideration of satisficing levels.
Criteria weights for each input and output were taken as 0,5. The equation (5a) was employed for the
normalization of input and output quantities. The normalized data were shown in Table 3.

Table 3. The normalized input and output quantities

Year Inputs (S) Outputs (R)

Total Revenues Total Expenses Total Expense for Goals and Services Surplus Income
2012 0,5398 0,5700 0,4923 0,4748
2013 0,5552 0,5612 0,5053 0,6528
2014 0,6328 0,6002 0,7087 0,5903

In the calculation of output distance measures, equations (7) and (8) were used while equations (11) and (12)
were employed for the calculation of input distance measures.

Table 4. Input and output distance measures

Year Input Output

2012 1,0000 1,0088 0,7836 0,8220
2013 1,0154 1,0000 0,7965 1,0000
2014 1,0930 1,0390 1,0000 0,9375

By using equation (13), the efficiency score for each DMU was obtained with the help of input distance
measures and output distance measures. The efficiency scores and the normalized efficiency scores are given in
Table 5.

Table 5. Efficiency scores and the normalized efficiency scores

Year Efficiency Scores Normalized Efficiency Scores
2012 0,7993 0,3077
2013 0,8914 0,3423
2014 0,9087 0,3500

According to the results given in Table 5, TRC performed its operations efficiently in 2013 and 2014, but this is
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not true for the year 2012.
4.3 The Application of the EATWOS Method with Consideration of Satisficing Levels

Utilizing the data given in Table 2, EATWOS method was applied with consideration of satisficing levels. The
satisficing level for the output “Total Expense for Goals and Services” is determined as SL; = 56.600.000, so
the logical constraints, presented in equations (14a), (14b), (15), (16) and (17) have to be applied to this output.
The input and output values normalized by EATWOS with consideration of “Satisficing” levels are shown in
Table 6.

Table 6. The normalized mput and output quantities with consideration of SL

Input (S) Output (R)
Year Total Revenues Total Expenses Total Expense for Goals and Services Surplus Income
2012 0,5398 0,5700 0,8322 0,4748
2013 0,5552 0,5612 0,8541 0,6528
2014 0,6328 0,6002 1,0000 0,5903

The output distance measures were calculated by equations (19) and (20) while the input distance measures were
calculated by equations (11) and (12).

Table 7. Input and output distance measures with consideration of SL

Year Input Output

2012 1,0000 1,0088 0,8322 0,8220
2013 1,0154 1,0000 0,8541 1,0000
2014 1,0930 1,0390 1,0000 0,9375

By using equation (21), the efficiency score for each DMU was obtained with the help of input and output
distance measures. The efficiency score and the normalized efficiency score are given in Table 8.

Table 8. Efficiency scores and the normalized efficiency scores with consideration of SL

Year Efficiency Scores Normalized Efficiency Scores
2012 0,8235 0,3105
2013 0,9200 0,3469
2014 0,9087 0,3426

According to the analysis of the results given in Table 8, TRC showed a higher performance in 2013 than in
2012 and 2014.

4.4 The Application of OCRA

As in DEA and EATWOS, in the application of OCRA also, the data in Table 2 was used for analysis. The scaled
input and output indexes and performance scores are shown in Table 9.

Table 9. Efficiency scores and the normalized efficiency scores

Year Input Output Efficiency Scores Normalized Efficiency Scores
2012 0,0566 0,000 0,0566 0,1485
2013 0,0533 0,1003 0,1536 0,4034
2014 0,0000 0,1707 0,1707 0,4481

As Table 9 indicates, the year with highest performance for TRC was 2014 according to OCRA results. The year
2012 was less efficient. Table 10 gives all the efficiency scores for each method: DEA, EATWOS without SL,
EATWOS with SL and OCRA. All the methods say that TRC showed lower performance in 2012 than in 2013
and 2014. The study also show that the efficiency ratings were similar in 2013 and 2014.
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Table 10. Efficiency scores

Year DEA EATWOS EATWOS with SL OCRA
2012 0,3027 0,3077 0,3100 0,1485
2013 0,3487 0,3423 0,3500 0,4000
2014 0,3487 0,3500 0,3400 0,4500

As Figure 2 shows that DEA, EATWOS and EATWOS with SL resulted in very similar scores, while OCRA
showed a very slight difference. To conclude, 2013 and 2014 were efficient years for TRC.

0,50
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0,20 /
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0,10
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0,00 T T
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Figure 2. Efficiency scores

5. Conclusion

Like businesses, NGOs must also work with efficiency. If they perform badly, it is difficult for them to be able to
keep up. This means it is necessary for NGOs to go through efficiency analyses as well regularly. This study was
carried to measure the efficiency of TRC between 2012 and 2014. Of the evaluation criteria used in the study,
“Total Revenues” and “Total Expenses” were taken as inputs while “the Total Expense for Goals and Services”
and "Surplus Income™ were defined as the output criteria. The analyses with all methods showed that TRC
performed better in 2013 and 2014. All the results again indicated that the 2012 was the least efficient year. 2014
was a better year than 2013 according to OCRA results while the other methods proved no significant differences.
Though the results say that TRC have had a better performance in recent years, as the author of this articlae, |
believe that it is still not good enough because only 33% of the total incomes are used for the social purposes.
This should at least be increased to 40%. In order to do that, TRC needs to take necessary financial and structural
measures without any delay.
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