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ABSTRACT

The desired goal for Kenya's Vision 2030 and the millennium development goals is to provide
efficient and reliable healthcare that will reduce child mortality rates, improve maternal health
and ~ombat HIV/AIDS, Malaria and other diseases by the year 2015. Kenya's health care sector
has been among the most inefficient in the world characterized by high disease prevalence, high
mortality rates, low life expectancy, and poor access to healthcare services and corruption.
Addressing the above challenges and attaining the millennium development goals on reduction
of child mortality rates, improvement of maternal health and combating of HIV/AIDS makes
efficiency in health care services delivery a requisite obligation in addition to sound government
policies and stakeholder goodwill. Hospitals owned by the faith based organizations are a vital
component of health care institutions in Kenya. They form a key component of the private sector
healthcare provision with about 40 percent dominance. The operations of these hospitals depend
on donor funding, user fees and government subsidies. Dwindling donor assistance, falling
government subsidy, poor human resource for health employment and distribution coupled with
financially poor citizenry that seek the services of hospitals owned by faith based organization
has been a compelling datum to pursue efficient ways of providing healthcare. Therefore, the
question on how the scarce resources allocated to the hospitals owned by faith based
organizations are been utilized, has been of urgent need for address. This study sought to unravel
the technical and scale efficiency of hospitals owned by faith based organizations in Kenya. The
study employed the Data Envelopment Analysis which is either input oriented or output oriented.
Input orientation was adopted for this study. The input variables included medical officers,
nurses, beds and cots and an aggregate of other hospital workers; while the number of inpatients
and outpatients were the output variables for the analysis. The sample size included 30 FBO
hospitals drawn from the Kenya Conference of Catholic Bishops (KCCB), the Christian Health
Association of Kenya, (CHAK) and the Supreme Council of Kenya Muslims (SUPKEM) as the
major FBO blocks in the country. The results were that only 36.67 percent of FBO hospitals
were operating efficiently under the Variable Returns to scale technical efficiency. Scale
efficiency revealed that approximately 20 percent of the FBO hospitals were scale efficient. Tn
general the study concluded that if FBO hospitals operated as a group, the technical efficiency
would be 79% while scale efficiency would be 59 percent. The key recommendation of this
study is that FBO hospitals and the other health facilities need to have a yearly efficiency
analysis to ascertain proper resource allocation.

-----~------~---- -----------------------=-------------
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services for free. Private facilities mainly supported by the faith based organization had also

mushroomed with accessibility and affordability.

2



pay any fees to access health care. However, various constraints made it impossible for the

government to continue financing increased demands for health care. According to Ngugi,

(1999), the government faced inefficiencies and inequities in the health care delivery process

owing to poor management and inappropriate pricing of services. By 1989, the government .

introduced user fees in all public health facilities (Anangwe 2008).

It was however feared that user fees threatened the accessibility of health care services by the

poor and vulnerable groups. In response, the government introduced the system of waivers

and exemptions (KDHS 1994). Under exemptions, various categories of health care seekers
~ ~ ~0 '" >' ..., _"" ", ~". ,crt ~ ~ "- ~ ,. ,. _ •• ,,_~ .,.. ~~ ~ •. < • _0" •••
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generation and allocation away from the central government and its agencies (KDHS 1994).

In Kenyan health sector, decentralization reduced the user's cost of travel to the health

facilities, provided more time for policy analysis and formulation, and increased their

performance in financial respect (Obonyo et ai, 1997). The objectives of decentralization are

to improve management, efficiency, accountability and responsiveness of health services and

control of modern health care (Kimenyi et ai, 2004). Started in 1983, Kenya has continually

decentralized her health sector through restructuring and strengthening of the ministry's

district level management capacity' under the District Focus for Rural Development Strategy

programme, creation of District Health Management Teams (DHMT) and the District Health

Management Boards (DHMB) in 1992 (KDHS 1994). The role of the management levels was

to represent community interests in health planning in addition to coordinating the

implementation of health projects at the district level. In 1987, Kenyatta National Hospital

4
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organizations are expected to charge low user fees, efficient management of inputs and

outputs becomes inevitably compelling. These hospitals must efficiently utilize whatever

resource that is at their disposal.

Private health sector comprises of not-for-profit private and private for profit health sub-

sectors. Ownership of private health facilities ranges from individuals, Faith Based

Organizations, Public Benefit Organizations and also Community Based Organizations. In

2010, private health care facilities were about 1440 of which 43 were private for profit

hospitals while 63 were private not-for-profit hospitals, (Korir, 2010). The rest were other

health facilities such as dispensaries, health centres, clinics and nursing homes spanning from

private for profit to private not for profit institutions. According to The Republic of Kenya,

(2012) the Christian Health Association of Kenya, (CHAK) oversees 15 full-fledged hospitals

in Kenya, the Kenya Conference of Catholic Bishops, (KCCB) oversees 49 hospitals while

the Supreme Council of Kenya Muslims, (SUPKEM) runs II hospitals. Desp.itlllllle.l.arlig.ellily _

depending on donor funding and government subsidy for operation, hospitals owned by faith

5



of hospitals owned by faith based organizations in Kenya.

1.4. CHALLENGES IN THE KENYAN HEALTH SECTOR.

The health sector in Kenya has faced a lot of challenges since independence. Various factors

in the past have manifested heightened challenges that have threatened the survival of the

sector. Such factors include slow economic growth, implementation of the structural

adjustment programs (SAPs) that required reduction in social sector spending including

health, rapid population growth, wide spread poverty, inequalities, inadequately enforced

sector laws, increased costs and prevalence of AIDS and inefficiency in the use of resources,

(Kimuyu, 2001). In the centre of all the challenges, efficient and affordable health service

6
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rapid growth was highly aligned to private health sector. Private health sector thrived on

increased government subsidies, donor funding, community goodwill and ample policy

environment (Korir, 20 I0). Figure 1.1 depicts a trend of the growth of total health facilities in

Kenya from 1999 to 2011.
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(KHSSP, 2013). This manifests a situation of uncertainty in quality of output and efficiency.

Health care financing is critical to the sector's success. However, this has been a challenge

both to the government and the stakeholders. Donor funding has become stringent. Donor

countries have enacted laws governing donor remittances to developing countries thus further

discouraging willing institutions and individuals from giving donations (Karlstedt, 20 I0).

In 2001, the African heads of state arrived at a declaration that would define adequate health

care financing for all African Union member countries. The foundation for this declaration



1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

- - - Public Health expenditure as a percent of total government budget.

- The Abuja Declaration

Years

Figure 1.2: Kenya public health expenditure as a percentage of total government
budgets.
Source: World Bank data.

Since 1995, health financing as a percent of the government budget increased significantly up

to the year 2000. Dramatically, in 2001 and after the Abuja declaration, the level of health

reduced the proportion of .health care financing posing serious constraints to.health sector _

9



revamps to a sector with serious labour constraints and inevitably dismal efficiency levels.

Even after decentralization of pertinent health sector components that include the health care

labour supply, efficiency remains far from achievement. The foundation for health care

devolution to the county governments is anchored on promoting community participation in

health sector policy development that will guarantee an efficient health care sector (Republic

of Kenya, 2013). A shortage in health personnel however threatens the achievement of this
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This study sought to answer the following questions;

1. What is the level of technical efficiency in the hospitals owned by Faith Based

organizations in Kenya?

11. What are the corresponding levels of scale efficiency in the hospitals owned by

Faith Based Organizations in Kenya?

1.7. OBJECTIVES OF THE STUDY

17
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owned by faith based organizations. The results ofthis study will not only be useful to policy

makers in the healthcare sector but also to the FBO health institutions and other private sector

stakeholders who are confronted by dwindling resources coupled with increased demand for

health care. The study will also inform donor agents on possibilities of continued support for

an efficient health care sector.

1.9. LIMITATIONS OF THE STUDY.

This study addressed the analysis of efficiency of hospitals owned by faith based

organizations in Kenya. Hospitals owned by faith based organizations are just a fraction of

the entire private health sector. The study was therefore limited in explaining efficiency

measures in hospitals owned by othe private inaiviOuals and institutions otfier than fie

obtaining scale efficiency through CRS and VRS. Section two will endeavor on looking at an

18



health sector. The last section will summarize the key issues unraveled in the review of

literature in a bid to elevate key knowledge gaps. Chapter three gives a clear coverage of the

research methodology that the study assumed. This includes the theoretical underpinnings of

efficiency measures and the application of Data Envelopment Analysis in hospital efficiency

measurement. Chapter four documents the results of the study and seeks to interpret such

results in the context of the study objectives. It further gives the researchers general

observations and probable causes of inefficiency. Finally, chapter five of this study seeks to



CHAPTER TWO

LITERATURE REVIEW

-~.1-IN'F-R0DB€-'H0N-

This chapter endeavored in bringing out arguments on the efficiency measures. After the

theoretical address, literature specific to efficiency of health care sector was reviewed and on

the basis of the underlying theoretical underpinning, the DEA non-parametric structural

model assumed in this study was discussed. Finally an overview of the literature was covered.

2.2 THEORETICAL LITERATURE.

This section focuses on the technical efficiency and allocative efficiencies as the two
I

components of total economic efficiency. A decomposition of the CRS technical efficiency

20



2.2.1. THE INPUT-ORIENTED APPROACH TO EFFICIENCY MEASUREMENT.

••• • •••• • ill ., • ,... ., -.:'" • • • ,. •

produce a single output (q) under the assumption of constant returns to scale, Farrell (1957).

Constant returns to scale simply imply that when the producer increases inputs Xl and X2 by

a unit, output level q increases by the same unit margin. Figure 2.1 below helps to further the

discussion.

5
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Technical Efficiency = ~~ (2.1)

The above relationship 2.1 is equivalent to one minus the firm's technical inefficiency ratio

QP/OP. It takes a value between zero and one and hence provides an indicator of the degree

of technical efficiency of the firm, (Coelli, 2005).

In measuring allocative efficiency, point Q' depicts an equilibrium point where cost is most

efficient. However, the cost of production is equal at points Rand Q' while level of output at

point R is relatively lower as compared to that of Q'. It is also obvious that at points Q and

Q', output levels are the same. Hence the ratio OR to OQ represents the allocative efficiency

22



However, it is practically possible to address efficiency measurement of decision making

units with the help of output-oriented approaches to efficiency measurements.

2.2.2. OUTPUT-ORIENTED APPROACH TO EFFICIENCY MEASUREMENT.

Unlike the input-oriented approaches to efficiency measurements that seek to indicate the

amount of inputs that can be reduced without altering the output, out-put oriented approach to

measures of efficiency seek to unravel by how much can output quantities be proportionately

expanded without altering the input quantities used, (Coelli et ai, 2005).

Consider a production setting involving two outputstq, and q2) and a single input x.

Assuming constant returns to scale, we can represent the technology by a unit production

possibility curve in two dimensions. The graphical representation of the scenario in figure 2.2

helps to further the discussion.

inefficient in its production process. This firm lies below the production possibility curve that

23



Fare et al, (1985, 1994) define the Farrell output oriented efficiency measures such that the

technical efficiency is given by the ratio of the distances OA to OB.

Technical efficiency = ~; (2.4)

On the other hand, allocative efficiency can be defined by the ratio of distances OB to OC

such that the line DD' represents the isorevenue line which is simply a locus of optimal

revenue points that accrue to the producer for any two outputs efficiently produced, (Coelli et

al,2005).

Allocative Efficiency = ~: (2.5)

Similarly, to compute for total economic efficiency, a product of the technical and allocative

-efficiencies~is~obtained.--This can-be-represented-in ratio-form-as-below- ---------------

24



The initial process to specify a functional form of the SFA makes it computationally

challenging. However, SFA takes to account the stochastic noise in the data. It is therefore

fundamental in conducting conventional tests of hypotheses. Data envelopment analysis

(DEA) on the other hand dominates the non-parametric methods of estimating efficiency.

There are several advantages that make DEA most preferred for use in efficiency estimation.

Firstly, DEA method is computationally simple and has the advantage that it can be

implemented without specifying the functional form of the frontier although it does not

account for the stochastic noise. Secondly, DEA focuses on each decision making unit

(DMU) in contrast to population averages thus producing a single efficiency measure for

each DMU in terms of input-output relationships, (Kirigia, 2013).

25



2.2.3. DATA ENVELOPMENT ANALYSIS.

Data Envelopment Analysis is a mathematical programming method that has been in use over

the years in measuring efficiency, (Lovell, 1993). It measures performance of each producer

relative to the best practice in the sample of producers concerned, (Korir, 2010). We initially

determine which set of producers, as represented by observed data, fall on the locus of

an empirical production function or envelopment surface. Ali and Seiford, (1993)

postulate that efficient producers will form a locus, in that theoretically, the locus shall be the

empirical production frontier or surface. Those whose plotting lies out of the locus of the

efficient producers shall be the inefficient producers.

The theoretical framework of this study is adapted from Banker, Charnes and Cooper (1984).

The authors postulated a non-linear programming model which provides a new definition of

efficiency for use in evaluating activities of private oriented entities participating in public

26



Banker, Charnes, and Cooper (1984) defined the efficiency of ~ny decision-making unit as

the maximum of a ratio of weighted outputs to weighted inputs, subject to the condition that

similar ratios for every decision-making unit be less than or equal to unity. Expressed in

quantitative form, the linear programming structure will be;

s

LUrYro
Max ho ..:.r",,-I__

1/1

LV;x;o
;=1

Subject to:

=SilAne ¢(JiiSLi aliitS

27



This is further distinguished by assigning a subscript '0' to it in the function, while the

original subscript is preserved in the constraint (Charnes, et aI, 1978 and Coelli et aI, 2005).

The above methodology generalizes the single output and input without requiring pre-

assigned weights. The data may be in the form of theoretically prescribed values or in

observed form.

The weightings are objectively determined so as to obtain a dimensionless scalar measure of

efficiency in any case (Charnes eta\., 1994).

The implication is that the choice of weights is determined directly from observational data

subject only to the constraints in equation 2.7. Under these observations and constraints, no

other set of common weights will give a more favourable rating relative to the reference set.

Hence, if a relative efficiency rating of 100% is not attained under this condition, then it will

also not be attained from any other set. The above discussion gives simply the theoretical

dimension of DEA and basically how observed data is used to determine a firm of best

practice among many other firms. Discussions more related to the endeavours of this study

are covered in the next section.

2.3. EMPIRICAL LITERATURE

This section will give an 111 depth review of related literature 111 measuring health care

~I'A I. ,:, .. n ...•• · .. .. ..• •.. •• I' "' .. I ..

- - -- ----- ---

,. .. " .. " ,. .. •. -" " .." •. .." •.

idiiCtlbll, Wilde me aeaeiidem vailabie Was ueiilied as avemge COst ad iiiaaLIeiiL Oed-daY.
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The explanatory variables used were occupancy rate, outpatient visit per in-patient bed-day,

+-level ef hospital and weighted-index of the number-of associated sub-hospital facilities. 'Fhe'--"---''"'"---=

results showed that all the explanatory variables, except length of stay were statistically

significant at five per cent level.

Although Anderson did not explicitly address the issue of efficiency, he interpreted the

negative coefficient of beds in the occupancy rate to imply long run economies of scale with

respect to the hospital size. However the interpretation has been criticised as incorrect

because the estimated equation did not give direct estimates of economies of scale and the

estimated function was a short run cost function (Barnum and Kutzin, 1993)

Kirigia (2001) investigated the technical efficiency of 155 primary health care clinics in

Kwazulu-Natal province of South Africa using Data Envelopment Analysis, The study

observed that 47 (30% of the clinics) were technically efficient while those that were

.•. II .OO - •.....• ~ • ~ •••..•• I.. .-. 'A •••••.•. I!

study also noted that the presence of inefficiency indicates that the facility had excess input

or insufficient output. This applied to Kwazulu-Natal clinics which had decreased input by

417 nurses and 457 general staff. At the same time, output had increased by 115,534

antenatal visits, 1,010 births (deliveries), 179,075 child care visits, 5702 dental visits,

121,658 family planning visits, 36032 psychiatric visits, 56068 sexually transmitted diseases

visits and 34270 tuberculosis visits during the study period. This study therefore concluded

that there was the need for more detailed studies in a number of relatively efficient clinics to

determine why they are efficient with a view to documenting determinants of their efficiency.

enya.

units against the other inefficient ones.
29



The findings of the study showed that 44% of Kenya's Public Health Centres (PHC) were

technically inefficient although all the input variables used were statistically significant.

Those that were technically efficient were 56% of the total. Inefficiencies were attributable to

other external factors out of the study explanatory variables such as corruption, poor

budgeting and delayed supply of consumables

Masiye et ai, (2006) estimated the technical, allocative and cost efficiency among 40 health

centres in Lusaka, Central and Copper-Belt provinces of Zambia. Fifty eight per cent were

government owned and 42% private-for-profit enterprises. The study used the numbers of

clinical officers, nurses and other staff as inputs, and the number of outpatient visits as

output. The average technical efficiency, allocative efficiency and cost efficiency scores for

the private health centres were 70%, 84% and 59%, respectively. These scores were 56%,

57% and 33%, respectively, for government health centres. For the whole sample, the

averages were 61.9% for technical efficiency, 68.5% for allocative efficiency and 44.5% for

cost efficiency. Out of the 17 private health centres, 5 had a technical efficiency score of 100

and 4 had allocative efficiency and cost efficiency scores of 100%. Contrastingly, only 1 of

the 23 government health centres had all the efficiency scores of 100%.

Amada and Santos (2009) assessed the performance of 337 health centres in Portugal in

2005. The study assumed a DEA model in the estimation of technical efficiency. The inputs

were doctors, nurses, administrative and other staff. The outputs were family planning

consultations, maternity consultations, consultations by patients grouped in ages of 0-18, 19-

64, and 65 and above, home doctor consultations, home nurse consultations, curatives and

other nurse treatments, injections given by a nurse, and vaccinations given by a nurse. The

30



The study employed the DEAP software to analyse the technical efficiency among a sample

of23 hospitals from a zone in the Republic of Benin over a period of five years, 2003 - 2007.

From the study, the yearly analysis revealed that 20 (87%), 20 (87%), 14 (61 %), 12 (52%)

and 8 (35%) of the hospitals were inefficient in 2003, 2004, 2005, 2006 and 2007

respectively and they needed to either increase their output or reduce their input in order to

become technically efficient. The average variable returns to scale (VRS) technical efficiency

scores were 63%, 64%, 78%, 78% and 88% respectively during the years under investigation.

The study also depicted that there was some window for providing out-patient curative and

.
-----."-- --------- --------------------- -------------- ----------_ .. ---- ---- ---_ .. --------------------_._-------------- -----
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voluntary health workers. The outputs were health education sessrons given by HEWs,

pregnant women who completed three antenatal care visits, child deliveries, number of

•. ~. {I' .!.... .• ,. ,II !., I'· .•• ,'. : ..•.• , , •. ,

technically efficient and 38 (63.3%) were operating at their most productive scale size.

In an effort to unravel the technical efficiency of primary health units in Kailahun and

Kenema districts of Siera Leone, Sambo et aI, (2011) estimated the technical efficiency of
I

samples of community health centres, community health posts and maternal and child health

posts. The study employed the Data Envelopment Analysis approach on 36 MCHPs, 22

CHCs and 21 CHPs using input and output data of 2008. The findings of the study revealed

that77.8% of the MCHPs, 59.1% of the CHCs and 66.7% of the CHPs were variable returns

has furthered insights on related studies done with a view to show the gap left.

32



[@8Biiicai ana scate emC!encles. Ine DbA method IS a non-parametnc mechanIsm that seeks

to identify the most efficient decision making unit among a pool of homogenous units and

further attempts to benchmark the others by assigning efficiency scores equal or less than I.

However, this method runs underthe assumption that there exists a decision making unit that

is efficient even though it is practically impossible to attain full efficiency (Coelli et ai,

2005). The DEA method has been widely used in estimating efficiency of firms for a long

time in Africa and also in developing health sector policies by institutions and scholars. This

study will employ DEA method in its efficiency analysis.

privately owned health facilities, all the other studies have concentrated on public health

facilities in different parts of the world. Justifications for the inclination of the studies

33
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RESEARCHMETHODOtO~Y==~~==~==================

3.1 INTRODUCTION

This section will give an insighton the methodological perspective that this study assumed

based on the theoretical and empirical literature to estimate technical efficiency levels of

hospitals owned by faith based organizations and the underlying scale efficiencies. It covers

35



This is based on the assumption that the decision to use a particular hospital or not, is the full

discretion of the patient who is the consumer. In such a case, output, therefore, is an

exogenous variable that the hospital management has no control over. Banker et al. (1984)

and Coelli et al (2005) postulate that the data envelopment analysis is a relative measure of

efficiency where the general problem is stated in the form of constant returns to scale (CRS).

Further, where interest to obtain the scale efficiency exists, the variable return to scale (VRS)

method is employed. The CRS Data Envelopment Analysis linear programming is given

below:

Subject to; } 3.1

<tJr is the weight given to output r,



n is the number of hospitals,

s is number of outputs and

m is number of inputs.

Model 3.1 is also referred to as the multiplier form and it indicates the general presentation of

the CRS data envelopment analysis. Whereas the second constraint seeks to subject that all



Also, the linear programming must be solved (I) times, once for each firm in sample size.

38



CRSTeclmicaLEfficiency'------------ ---~(3~4)
Scale Efficiciency VRSTechnical Efficiency
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As such, the CRS TE score can be decomposed into pure technical efficiency and scale

40
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iAWltiSiA tbe light of CBS technical efficiency may not capture fully the considerations 0

other environmental variations.
47



principally gives the measure of scale ine rciencies to a particu ar irrn.

48
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than 12 hours non-stop attending to patients.

on work duty have been proven to have diminishing service returns that not only present

50



demand for health care has for a long time met a stiff and scarce resource availability.



Source: Author.

52
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from this discussion that a sample of optimized firms would give one or more DMUs with

53



efficiency. This could be explained by the fact that FBO hospitals operate under different

religious rules and regulations and may therefore not be peered. Furthermore, some FBO

connections to the national energy gn sue

telephone services for distress calls, poor roads for emergency accessibility in times of dire

54



that seek to address efficient, accessible and affordable healthcare services by its citizens.

Major health oriented policies have been instituted to govern the health sector while scientific

and social research has been enhanced to avail new health facts and modify existing ones.

... . .. ~ .
,- - ... ,;,. ... - - - -

an efficient health care pricing, human resource constraints, infrastructural rigidities and a

with obvious facts such as rising disease burden, population growth and increased lifestyle

55



Relevant literature was revisited in order to clearly show t e gap

A simple random sample of 30 hospitals owned by FBOs was used for analysis of both

technical and scale efficiencies in Kenya. Medical officers, nurses, number of beds and cots,

and an aggregate of other workers were assumed to be key components of vital input data

Data from the Ministry of health and from

56



Other goals include the Abuja declaration of 200 I that Kenya has never attained 13 years on.

lt is therefore fundamental for Kenya to find avenues to avail to her population, an efficient

health care system. Such avenues would be to first and foremost estimate the efficiency levels

of all levels of health facilities.

- ~ ~ "'.... ..... .
by faith based organizations and that resources have been poorly allocated hence causing
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nurses and other hospital workers to facilities with shortages in this manpower so as to

increase their service delivery and ultimately their efficiency. This is possible since every

hospital is under a certain umbrella body that would facilitate such transfers easily. This

would solve the national wide healthcare personnel disparities in distribution and

employment to areas with high demand for healthcare.

FBO hospitals should also make decisions that will govern the use of excess beds and cots.

Such decisions may circumvent transferring the excess beds to efficient FBO hospitals and

thus making the inefficient ones more efficient by shedding excess inputs. Further, the

iiiiiiiil'le IiIliiQlIice on health iSSlles is important.
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5.5. AREAS FOR FURTHER RESEARCH.

Technical and scale efficiency are partial measurements of total economic efficiency. This

study proposes other measures of efficiency on health facilities in Kenya. Secondly, it would

be informative for other researches to endeavor in using the Stochastic Frontier Analysis

method to estimate efficiency and draw comparisons with the results of this study. Thirdly,

the extension of this study to include the determinants of efficiency would be a preferable

research area. Fourthly, since primary and peripheral health care facilities owned by FBOs

are many 111 num6er an as sucl/ serve a large gf0l:1f)04' health cal"e demand esp_eciall~--"i.0...- _

remote areas; further research would take into consideration the estimation of their efficiency.

Lastly, where cost data is readily available for the health sector, further researches would

- ~~.... ... .... .. .. .
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