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Abstract

Purpose: In this age of knowledge economy, Non-governmental
organisations play an important role in the development of a country. As
donors expert judicious and effective use of their monies, non-governmental
organisations are obviously obliged to put to efficient use of their resources.
This study evaluates the relative efficiencies of educational efficiency of the
area development programmes of World Vision Ghana-Northern sector in
the year 20009.
Design/methodology/approach: This study applies Data Envelopment
Analysis (DEA) to assess the relative efficiency of the educational area
development programmes. The inputs were number of staff and number of
vehicles, while the outputs were BECE pass rate and completion rate at JHS
level. The potential improvements were computed for inefficient ADP.
Findings: Results show that the average efficiency score was 91.6% and that
there were three (3) efficient ADPs (Zabzugu ADP, Soboba ADP and
Nadowli ADP ) out of the four (4) studied. It was noted that Gushegu ADP
would have to reduce its number of staff and number of vehicles to 5 and 2
respectively in order to become efficient.

Keywords: Area development programme, educational efficiency, non-
governmental organisation, data envelopment analysis, and improvement

Introduction

Ghana is experiencing a growing and deepening poverty in its rural
areas, especially in the three northern and central regions. Traditionally,
economic activity in the northern sector of the country is centered on
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agriculture with about 80 percent of the population engaged in crop farming
(World Bank, 1995). Research done on poverty in Ghana noticed that in
1990 the three northern regions of Ghana, which make up of 22 percent of
the total population of the country accounted for 28 percent of the poor and
31 percent of the very poor (using the lower poverty line) (Boateng et al.,
1990). The 2008 Ghana Living Standards Survey Report indicates that
school attendance rates are generally high in all localities except in rural
savannah. While the rates range from a high of 97.0 percent in the other
localities, in rural savannah it is 63.5 percent for males and 56.6 percent for
females. The three regions in the northern part of Ghana have the highest
illiteracy rates in the country, with Upper East having 76.5 per cent of the
population, 15 years and older being totally illiterate. The corresponding
rates for Northern and Upper West regions are 76.2 per cent and 73.4 per
cent. The three regions in northern part of Ghana are very seriously
handicapped in almost every human development indicator including
education. Northern has one of the worst educational records, falling behind
the Upper East and Upper West in many literacy and enrolment criteria from
primary to the tertiary levels.

In light of these challenges, World Vision Ghana, a Christian relief,
development and advocacy organisation has set up a number of poverty
alleviation interventions aimed at developing its catchment areas. World
Vision’s operations in Ghana started in 1979. The main sectors of their
intervention include, education, health, water, sanitation and hygiene
(WASH), agriculture and food security, humanitarian and emergency affairs
(HEA), micro-enterprise development activities, gender and development as
well as Christian commitment.

Since its inception in 1979, World Vision has impacted several lives
in Ghana. However, the problem of acute poverty in Northern Ghana still
persists. This coupled with the fact that the scarce resources usually
employed in these developmental interventions are gotten from international
donors communities mostly in developed countries. In light of this, a
research into the extent to which these hard-earned resources are efficiently
used in poverty alleviation is more important than ever before.

Methodology

Charnes, and associates (1978) were the first to propose the DEA
methodology as an evaluation tool for decision units. DEA has been applied
successfully as a performance evaluation tool in many fields including
manufacturing, school, banks, pharmacies, universities, small business
development centers, and nursing home chains. Seiford (1990) provided an
excellent bibliography of DEA applications. We employed a mathematical
planning model (CCR model) to measure the efficiency frontier based on the
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concept of Pareto optimum. The basic idea of DEA is to identify the most
efficient decision-making unit (DMU) among all DMUs. The most efficient
DMU is called a Pareto-optimal unit and is considered the standard for
comparison for all other DMUs. In this, a single firm is considered DEA
Pareto efficient if it cannot increase any output or reduce any input without
reducing other output or increasing other input. An efficient firm can enjoy
efficiency scores of unity, while an inefficiency firm receives DEA scores of
less than unity.

Efficiency is the ratio of the weighted sum of a firm to the weighted
sum of inputs. The efficiency of any firm is computed as the maximum of a
ratio of weighted firms to weighted
inputs, subject to the condition that similar ratios, using the same weights,
for all other firms under consideration, are less than or equal to one. Here,
we denote the maximum efficiency as Ey, Yy; as the jth output of the kth

DMU and X;; as the ith input of the kth DMU. If a DMU employs p input to
produce g output, the score of kth DMU, E}, is a solution from the fractional
linear programming problem:
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Where U; and V; are the variable weights in the jth output and the ith
input, respectively.

The former model can be reformulated by adding ;-4 4, =1 to
the problem, which provides
valuable information about the cost benefits:
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Where 8 is the efficiency score and & is a non-archimedean quantity
which is very minute.

We can calculate the relative efficiency score from the above model
and further estimate the targeted value for each output/input of ADP.
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Results and Analysis

DEA model for a given campus system can be formulated as follows:
Target DMU (Max 0) = v1Y1o + V2V20 + - + V- Vro
St U X1 F UK + o F Uy X = 1

V1Y1i T VY2 t o+ VY S UKy UpXg + o U Xy, i=1,..,n
U, Ug,y e, Uy, =0
Uy, Vg ey Uy = 0.

y,= amount of output r

v,= weight assigned to output r

x;= amount of input i

u;= weight assigned to input i

The linear programming formulated out of the data:
Max: Zabzugu ADP = 43u,+60.5u,
Subject to: 4v,+2v,=1

43u,+ 60.5u, = 4v,+2v,

83u;+ 34.9u, = 3v,+2v,

91.4u,+ 36.05u, < 7v,+3v,
55.7u,+ 65u, = 6v;+ 2v,

u; =20, u, 20,v,20;, v, =20
Max: Saboba ADP = 83u;+ 34.9u,
Subject to: 3v,+2v, =1

43u,+ 60.5u, = 4v,+2v,

83u;+ 34.9u, = 3v,+2v,

91.4u,+ 36.05u, < 7v,+3v,
55.7uy+ 65u, = 6v + 2v,

U =20; u, 20;,v, 20, v, =20
Max: Gushegu ADP=91.4u,+ 36.05u,
Subject to: 7v;+3v, =1

43u,+ 60.5u, = 4v,+2v,

83u;+ 34.9u, = 3v,+2v,

91.4u,+ 36.05u, < 7v;+3v,
55.7uy+ 65u, = 6v + 2v,

u; =20, u, 20,v, 20, v, =20
Max Nadowli ADP = 55.7u, + 65u,
Subject to: 6v;+ 2v, =1

43u,+ 60.5u, = 4v,+2v,

83u;+ 34.9u, = 3v,+2v,

91.4u,+ 36.05u, < 7v,+3v,
55.7u,+ 65u, = 6v;+ 2v,
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u120; uZZO;U120; UzZO
Table 1 : Efficiency scores of the ADPs

DMU Efficiency
Zabzugu ADP 1.0000
Saboba ADP 1.0000
Gushegu ADP 0.6643
Nadowli ADP 1.0000

The efficiency score of the ADPs ranges from 0.6643 to 1.The
maximum efficiency score was 1 whilst minimum efficiency score was also
0.6643.The average efficiency of all ADPs is 0.9161. This implies that the
input for an average unit may be reduced by 8.4%.

From table 1, Zabzugu ADP, Soboba ADP and Nadowli ADP
performed better than Gushegu ADP because each of them has an efficiency
score of one (1). Gushegu ADP may consider Nadowli ADP or Zubzugu

ADP or Soboba ADP as a benchmark for improving its efficiency.
Table 2: Optimal weights for Zabzugu ADP as the target DMU

DMUs Original Value Final Value
Completion rate 1 0.006527567
BECE pass rate 1 0.011889498
Number of staff 1 0.043268446
Number of vehicles 1 0.413463108

From tables 2, the best input weights were given as 0.413463108 for
number of vehicles and 0.043268446 for number of staff. The best output
weights were also 0.011889498 BECE pass rate and 0.006527567
completion rate.

0.413463108

The ratio of the input weights givess ——————=9.5558.To
0.043268446

maximize efficiency number of vehicles should have weight 9.5558 times
that of number of staff. It therefore means that when you reduce the number
of vehicles it will have a bigger effect on efficiency than reducing the
number of staff.

Improvement for Gushegu ADP

Gushegu ADP was inefficient. To improve the performance of
Gushegu ADP, we must set one of the ADPs that were efficient as a
benchmark. Thus input target is equal to actual input for inefficient ADP
times relative efficiency of inefficient ADP. This implies that:

Input target=Actual input for inefficient ADP x Relative efficiency
for inefficient ADP.

Therefore for Gushegu ADP we have:

Input target = (7 staff+3 vehicles) x 0.6643 = 5staff + 2 vehicles.
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This means that Gushegu will be efficient if it reduces its number of
staff and number of vehicles to 5 and 2 respectively and yielding the same
output.

Conclusion

There are lots of advantages of DEA which encourage more and
more organizations willing to use it in efficiency analysis. One of the
advantages is that it is able to handle multiple inputs and outputs. This
research used Data Envelopment Analysis approach to measure the
educational efficiency of the area development programmes of World Vision
Ghana-Northern sector. The DMUs of the research are four (Zabzugu
ADP,Sabooba ADP , Nadowli ADP and Gushegu ADP) and the study
covered the year 2009. Two input and two output variables were selected to
represent these area development programmes' efficiencies. Number of staff
and number of vehicles are used as inputs, while the outputs include number
Basic Education Certificate Examination (BECE) pass rate and Basic
Education completion rate. World Vision Ghana may have to reconsider
their number of vehicles and staff in an ADP in order to perform more
efficiently.

The following were findings and conclusions that were made with
respect to efficiency of education projects of some ADPs and how to
improve their inefficiencies:

Zabzugu ADP, Sabooba ADP and Nadowli ADP were identified as
efficient. These ADPs serve as benchmark to Gushegu ADP which is
inefficient. Gushegu ADP may use any of these ADPs as point of reference
to adjust its resources in order to become efficient.

For Gushegu ADP to be efficient, it has to reduce its number of staff by two
and number of vehicles by one.

World Vision could create other avenues for employment in other areas of
intervention especially deprived areas of Ghana to avoid laying-off extra
hands.

References:

Atchoarena, D., and Gasperini, L.Education for rural development: towards
new policy responses, 2003. Available http://www.ictworks.org/tags/world-
vision-0 - Cached (Accessed 22nd Jan. 2012)

Avkiran, N. K. Investigating technical and scale efficiencies of Australian
Universities through data envelopment analysis, 2001.

Banaeian, N., Omid, M., and Ahmadi, H. Application of Data Envelopment
Analysis to Evaluate Efficiency of Commercial Greenhouse Strawberry,
2011.

374



Banker, R., Charnes, A., Cooper, W., Swatz, J., and Thomas, D. An
Introduction to Data Envelopment Analysis with some of its models and
their uses. Research in Government and Non-Profit Accounting. 5, pp 125-
163, 19809.

Banker, R.D., Charnes, A., Cooper, W.W., Some Models for Estimating
Technical and Scale Ineficiency in Data Envelopment Analysis,
Management Science, Vol. 31, No. 9, Sept. 1984.

Boateng, O. E., Ewusi, K., Kanbur, R., McKay, A. ‘A poverty profile for
Ghana,

1987-88’. Social Dimensions of Adjustment working paper No.5.
Washington DC:

World Bank, 1990.

Boussofiane, A and Dyson, R., Applied Data Envelopment
Analysis.European

Journal of Political Research,52,pp 1-15, 1991.

Breu, T.M. and Raab, R.L., Efficiency and perceived quality of the nation’s
Top 25 national universities and national liberal arts colleges: an application
of DEA to higher education, Socio-Economic Planning Sciences, Vol.28,
No.1, pp.35-45,1994.

Care International, ‘Agriculture and Food Security Programme Document.’
The Northern Savannah Zone. Care International, 2008.

Canadian International Development Agency. Evaluation of CIDAs
Programmes in Ghana, 1999 to 2005: Executive Report, Canada:
CIDA,2008.

Charnes, A., Cooper, W., and Rhodes, E., Measuring the Efficiency of
Decision Making Units. European Journal of Operation Research, 2 pp 429-
444,1979.

Charnes, A., Cooper, W., Lewin, A., Y., and Seinfoud, L., M. (Eds), Data
Envelopment Analysis: Theory, Methodology and Applications. Boston,
Kluwer, 1994,

Fant, E. K. Education and Girl-Child Empowerment. The Case of
Bunkpurugu/Yunyoo District in Northern Ghana. Tromsg: University of
Tromsg. Masters Thesis, 2008.

Ghana Living Standards Survey Report. Ghana Statistical Service,
http://www.statsghana.gov.gh/docfiles/glss5_report.pdf, 01/10/13, 2008.
Kokkelenberg, E.C, Sinha E, Porter J.D, and Blose G.L., The Efficiency of
Private

Universities As measured By Graduation Rates.
http://digitalcommons.ilr.cornell.edu/cgi/
Viewcontent.cgi?article=1124&context=workingpapers. 06/06/2012, 2008.
Lin, W.C,, Liu C.F., and Chu C.W., Performance efficiency evaluation of the
Taiwan's shipping industry: An application of data envelopment analysis.

375



Proceedings of the Eastern Asia Society for Transportation Studies, 5: 467-
476, 2005.

Lertworasirikul S., Fuzzy Data Envelopment Analysis.
http://respository.lib.ncsu.edu/ir/bitstream/1840.16/3330/1/edt.pdf.06/06/12,
2002.

Martin E., An Application of the Data Envelopment Analysis Methodology
in the performance Assessment of the Zaragoza University Developments.
Department ~ of  Accounting and Finance, University  of
Zaragoza.www.dteconz.unizar.es/DT2003-06.pdf,06/06/2012, 2006.
Ministry of Finance and Economic Planning. Ghana Poverty Reduction
Strategy Reports (2003-2005). An Agenda for Growth and Prosperity, 2003.
Ministry of Local Government and Rural Development. Savelugu/Nanton
District

Assembly Medium Development Plan 2006-2009. A Public - Private
Partnership

Programme between Ministry of Local Government and Rural Development
and Maks

Publications & Media Services (http://savelugunanton.ghanadistricts.gov.gh.
Accessed on

31-05-2010), 2006.

Seiford, L., A bibliography of data envelopment analysis, University of
Massachusetts,

working paper, 1990.

Stancheva N., and Angelova V., Measuring the Efficiency of University
Libraries Using Data Envelopment Analysis. http://
www.bookpump.com/upb/pdf-b/9429500b.pdf.

06/06/2012, 2004.

Sebil, C., Quainoo, K. A., and Sam, N.B., Measuring the academic efficiency
of the four campuses of University for development studies using Data
Envelopment Analysis, European Scientific Journal, vol.9, No.20, July 2013.
UNESCO. The Dakar Framework of Action. Paris: UNESCO, 2000.

Vota, W. Inveneo ICT works:Expertise in sustainable ICTs for the
developing world, 2011.

Watson, J. R. Evaluating the relative efficiencies of Morningstar mutual
funds using @RISK — A stochastic data envelopment analysis approach,
2003.

376



