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EXECUTIVE SUMMARY 

The health system in Kenya is currently going through a major transition with the 
implementation of the new constitution. The responsibility to deliver essential health services has 
been devolved to the 47 counties while the national government is responsible for policy making 
and operating the national referral hospitals. The government is giving a high priority to the 
health sector and has waived user fees at primary health facilities and introduced free maternity 
care at all public health facilities to increase access to essential health services. The government 
is also committed to achieve universal health coverage. While these are notable measures, the 
challenge is to ensure that there are adequate resources available to meet these commitments. 
More importantly, given that the available public health sector resources are limited, it is 
necessary to ensure that they are optimally used for providing health services to the greatest 
number of people possible ensuring better value for money.  

Unfortunately, the Ministry of Health has limited information on the operational efficiency of the 
health system at different levels of care. The overarching objective of this study is to assess the 
efficiency in the public health sector. Specially the study: i) estimated the technical efficiency of 
samples of dispensaries, health centres and hospitals in urban and rural counties; ii) reviewed 
critically the ongoing pilots on performance based financing and output based aid to highlight 
potential efficiency gains and policy options for national scale-up. The study applied the Data 
Envelopment Analysis (DEA) approach to analyse technical efficiency of randomly selected 
sample of twenty four district hospitals, two hundred and ninety five health centres and thirty 
eight dispensaries using output and input data for FY 2012.  

Key findings 

Technical efficiency  

 
The DEA suggests that all levels of public health facilities sampled are using more resources 
than necessary for producing the outputs.  
 
Hospitals: 
 

1. The average efficiency level1 of public district hospitals was estimated to be 72.6%. 
About  half of the district hospitals sampled (48%) were run efficiently while nearly a 
third (32%) were run less efficiently compared to most efficient peers in the sample.  

 
2. Among the referral hospitals in the public sector, the average efficiency level was 82.1%.  

Nearly two thirds (64%) of the sampled referral hospitals were observed to be efficient 
with technical efficiency scores of 100%.  

 
3. Generally, private hospitals were found to be more efficient than the public hospitals with 

one third of public hospitals (33%) having an efficiency score of less than 50% compared 
to only 1% among their private counterparts.  

 
4. A disaggregated analysis at county level, suggests that hospitals in seven out of the 

sixteen counties studied need to improve technical efficiency.  

                                                 
1
 As estimated by Constant Rate of Return  
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5. Most of the inefficient hospitals exhibit increasing returns to scale indicating the potential 

to increase the current level of outputs without increasing inputs.  
 
Technical efficiency of health centres 

 
1. In comparison to the hospitals, health centres were found to be less efficient. The 

efficiency analysis for health centres reveals that 18% had technical efficiency of less 
than 50% while 11% had a CRS technical efficiency score of 51-80%.  

2. However, public health centres were more efficient compared to their private sector 
counterparts.  

3. The findings further revealed that health centres in 22 out of the 40 counties had 
efficiency rating of 100%.   

 
Technical efficiency of dispensaries 

 
1. Most of the dispensaries were found to be inefficient. Only 21% of the sampled facilities 

were found to be technically efficient with efficiency scores equal to 100% while 58% 
had a technical efficiency score of less than 50% .  

2. In terms of efficiency by type of ownership, private facilities appear to be more 
technically efficient compared to the public dispensaries although the variation remains 
small. Out of the 38 public dispensaries studied, nearly half (48%) had technical 
efficiency score of below 50% compared to 18% among private dispensaries.  

Review of Performance Based Financing 

 

With respect to performance based financing and output based AID, the review revealed that 
utilisation of  safe motherhood package of services,  increased significantly to a high of 77% of 
vouchers redeemed. Other benefits arising from the program include improved quality of 
services, improved equity through targeting the poor with maternal services, and include limiting 
eligibility to poor families and/or individuals. However, caution should be exercised when 
interpreting these results because there is potential for fraud in reporting performance, especially 
if remuneration is tied to performance. Moreover, some aspects of the RH-OBA scheme use 
competitive bidding to get suppliers. This competitive bidding has resulted in a reduction in cost 
of running these aspects of the OBA program. Also, working with several voucher service 
providers who compete for clients on the basis of quality has been shown to improve efficiency 
of the scheme. 
 

Conclusions 

DEA has been used in a number of countries in the region to assess efficiency of health facilities 
and programmes. The findings of the study indicated that a significant number of public health 
facilities included in the sample are using more resources to deliver services at the current level 
of utilization.  
 
The findings further revealed that there are productivity differences between public and private 
hospitals. Public hospitals were on average less efficient than the private hospitals. However, 
public health centres performed slightly better than private health centres.  
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Health facilities absorb a significant proportion of the recurrent and development budget of the 
Ministry of Health. The analysis has been able to identify efficient hospitals, health centres and 
dispensaries whose practise can be emulated by the inefficient ones.  
 
The study highlights potential gains from improving efficiency to obtain better value for scarce 
resources provided to the sector. While government has social and political obligations to ensure 
equity by providing services to underserved populations, it is important not to lose focus on 
efficiency.  It is expected that evidence from this study would inform health policy makers and 
managers to develop concrete strategies for improving efficiency of health facilities.  

Policy implications 

 
The DEA efficiency results can provide useful insights for planners and health facility managers 
in enhancing efficiency. Such analysis of efficiency is critical to improve accountability in the 
sector, especially as the country embarks on devolution. Given the limited resources available for 
the sector, the facility managers should use them more efficiently and be accountable for services 
provided.  
 
The DEA can be used as management tool as it can help the policy makers identify centres of 
excellence that could be used for benchmarking in the sector and compare how other facilities 
are improving over the time. Further, benchmarking will enable policy makers to focus on a 
subset of the dispensaries to understand better the reasons for the inefficiencies. This means that 
by comparing with the efficient facilities, it will be possible to learn the causes of current 
inefficiency. Efficiency benchmarking data can be used for appraising and directing health 
facility activities.  
 
Lessons from efficient facilities could help other facilities improve efficiency and better address 
the main causes of inefficiency. To learn what the efficient facilities have done that contributes 
to their high rate of efficiency and where inefficient facilities lagged behind, there will be need 
for further in-depth qualitative investigation on selected efficient and inefficient facilities to 
identify contributing factors for high efficiency and low efficiency rating.  
 
The findings help identify under-performers which will allow focused attention (under-
performance needs to be explained and may be due to exogenous factors like regional population 
density and equity concerns). To guide policy, improve efficiency in the use of resources, and 
ensure accountability, it is critical that the causality of inefficiency is attributed to the correct 
factors.  
 
There is also need to strengthen national and county health management information systems to 
routinely collect data on health facility input and prices and health services outputs to facilitate 
regular efficiency analyses. Institutionalization of health facility efficiency monitoring will 
empower health decision-makers with the vital information needed to take appropriate actions to 
reduce waste of scarce health systems resources. It will also strengthen health sector advocacy 
for increasing domestic and external resources for health. In the process of institutionalisation, 
there will be need to: (i) familiarize the policy makers (county executive officer for health, 
cabinet secretary for health, medical and non-medical personnel and policy makers, facility 
managers/in-charges at the Ministry of Health with the concepts of technical efficiency; (ii) 
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organize hands-on training for MoH economists and planners (and where possible county health 
directors of health and health managers) in the use of the efficiency measurement tools; (iii) 
adapt the available efficiency data collection questionnaires/instruments; (iv) undertake a pilot 
study among a few different level health facilities found to have been efficient and the non-
efficient ones; (v) establish efficiency database at MoH/HQ and at each health district 
headquarters. 
 
There is need to consider linking funding of health facilities to performance. There is no doubt 
that facility managers and other actors in the health system generally respond as expected to 
financial incentives. The incorporation of efficiency into financial of health facilities could 
potentially offer a promising avenue for future policy, and lessons can be drawn from the OBA 
programme where the health facilities are being reimbursed based on the services provided. 
Policy makers can adapt this model of rewarding results based performance.  
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1. CONTEXT   

1.1.  Introduction   

 

Kenya has been faced with the challenge of finding adequate resources to finance its health 
system. Increasing attention is thus being given to the question of how to increase financial 
resources to health (fiscal space) especially with the ongoing devolution.23 Fiscal space for health 
refers to the capacity of governments to provide additional budgetary resources for health 
without any prejudice to the sustainability of its financial position [1], a position that can be 
achieved through efficient and effective use of resources.  

 

Health financing policy in Kenya has seen several changes since independence in 1963. Kenya 
has had a predominantly tax-funded health system, but gradually introduced a series of health 
financing policy changes [2]. In 1989, user fees, or 'cost-sharing' were introduced but were 
abolished for outpatient care in 1990, inspired by equity concerns, and  re-introduced in 1992 
because of budgetary constraints. Until recently, these fees have remained, with their impact on 
access to health care the subject of several empirical studies. The user fee system was 
significantly altered in June 2004, when the State Department of Health (formerly ministry of 
Health) stipulated that health care at dispensary and health centre level be free for all citizens, 
except for a minimal registration fee in government health facilities (10/20 policy).  

 

Since 1989, the most significant issue in health financing has been the government's interest in 
social health insurance (SHI). The purpose of the latter is to ensure access to outpatient and 
inpatient health care for all Kenyans and to significantly reduce the out-of-pocket health care 
expenditure of households, especially the poorest. In the recent past, significant preparatory work 
has been done on improving the National Health Insurance Fund (NHIF) benefit package to 
include both inpatient and outpatient health services. This is viewed as a major step towards 
universal health coverage. The prominence of health insurance in Kenya stems from the fact that 
it would boost access to health care and avoid impoverishment due to direct health care 
payments (catastrophic health expenditures) [3].  

 

The World Health Organization (WHO) stated that 'the purpose of health financing is to make 
funding available, as well as to set the right financial incentives for providers, to ensure that all 
individuals have access to effective public health and personal health care'. In this regard, health 
financing in Kenya remains a key priority area, especially within the context of the Constitution 
of Kenya 2010, which devolves health provision to the county governments.  

 

                                                 
2
  

3 Introduction of the 47 county governments  
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1.2.  Background 

 

The health system in Kenya is currently going through a major transition with the 
implementation of the new constitution. The responsibility to deliver essential health services is 
being devolved to the 47 counties while the national government will be responsible for policy 
making and operating the national referral hospitals. The recently elected government is giving a 
high priority to the health sector and made commitments to waive user fee at primary health 
facilities and offer free maternity care at all public health facilities so as to increase access to 
essential health services. The government is also committed to achieve universal health 
coverage. While these are notable measures, the challenge is to ensure that there are adequate 
resources available to meet these commitments. At the request of the Ministry of Health, partners 
supporting the sector are providing technical assistance to develop a comprehensive health 
financing strategy to ensure sustained financing of the devolved health system. As a part of such 
technical assistance, the World Bank has agreed to support fiscal space analysis and more 
comprehensive review of the budget for FY 2013-14 and its implications on service delivery. 
The fiscal space analysis includes efficiency analysis of public health facilities in Kenya in order 
to provide more robust information on what extent Kenya could achieve its policy objectives 
through efficiency gains. This study focuses on the technical efficiency of public health facilities. 

 

One of the primary functions that the central government has ceded to the county government 
through devolution is health service delivery, where county governments will be responsible for 
delivery of a majority of health services mainly primary level care and curative services. The 
central government will focus on  policy, supervision and management of tertiary hospitals [4]. 
Devolution of health service provision is aimed at improving health outcomes at the county and 
national level because it is envisaged that it would improve health service delivery, since the 
clamour for a new constitution started amidst deterioration of government service delivery 
including health services. This raised several questions on the efficacy of an excessively 
centralized government system. The health sector faces several challenges including ever 
diminishing financial inflows, poor quality of health care mainly occasioned by a variety of 
inefficiencies at all levels of health care delivery. However, inefficiency in health service 
delivery has been cited as the most important concern which has precipitated a number of reform 
initiatives and strategies in nearly all the developing countries. It is thus acknowledged that 
improved efficiency should be part and parcel of the overarching goals of the health system [5, 6, 
7].  

The Constitution of Kenya 2010 has generated significant inspiration among various 
stakeholders given the various benefits that it would generate after its successful implementation. 
The enthusiasm of this constitution dispensation has also been felt in the health sector, given that 
decentralization of governance has become a reality in the 47 counties. However, given that the 
available public health sector resources or inputs are limited, it is necessary to ensure that they 
are optimally used in providing health services to the greatest number of people possible. 
Unfortunately, the Ministry of Health does not have information on the efficiency with which the 
different levels of the health care system are operating.  
 
The study draws on Kenyan public and private health facility data for 2012 to determine hospital, 
health centres and dispensary efficiency and to demonstrate how the efficiency results could be 
used to inform decision-making. The study was guided by the following policy questions: Were 
the public health facilities (hospitals, health centres and dispensaries) in Kenya relatively 
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technically efficient in 2012? How does efficiency vary with type of ownership? What were the 
magnitudes of output increases and/or input reductions needed for inefficient facilities to operate 
relatively efficiently? The specific objectives of the study were to: i) undertake an efficiency 
analysis of public financing in the health sector using existing data and covering a sample of 
health facilities in urban and rural counties. ii) Review critically the ongoing pilots on 
performance based financing and output based aid to highlight potential efficiency gains and 
policy options for national scale-up. 

2. DEA CONCEPTUAL FRAMEWORK 

In the production process, both public and private health facilities convert factors of production 
(inputs) into health services (outputs). Figure 1 shows the input-output production process of a 
public health facility in Kenya. Health facilities employ multiple inputs to produce multiple 
outputs [10]. The extent to which a health decision making unit utilise the available inputs 
without waste (efficiency) determines the quantity of health services produced and the extent to 
which the health system goals are achieved [12]. Every health facility combines health system 
units to produce health outputs that in the long term improve health outcomes (e.g. life 
expectancy).  
 
Figure 1: A health facility inputs, process and outputs 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This study focuses on technical efficiency which describes the production by a health Decision 
Making Unit (DMU) of the optimal/maximum quantity of outputs e.g. OPD services from the 
available health system inputs [8, 9-11]. The technical efficiency of a health DMU comprises of 
pure technical efficiency and scale efficiency. Pure technical efficiency shows the technical 
efficiency of a DMU which is not attributed to deviations from optimal scale (scale efficiency) 
while scale efficiency measures the extent to which a health DMU deviates from optimal scale 
(defined as the region in which there are constant returns to scale in the relationship between 
outputs and inputs) [10, 11]. Returns to scale refers to the extent to which health system output 
changes as a result of a change in the quantity of all health system inputs used in production. 
Constant returns to scale occurs when the quantity of all inputs of a health DMU is increased by 

Inputs Process 
Output 

Personnel 
-doctors, nurses, lab 
technicians, clinical 
officers etc 
 
Medical supplies 
Non-pharmaceutical 
supplies 
 
Capital inputs (buildings, 
equipment, vehicles, and 
beds) 
 

 
 
Health DMU 
Hospital 
Health centre 
Dispensary 

 
 
 
Inpatient care 
 
Outpatient care 
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a given proportion and the health service outputs increase in by the same magnitude. Thus, an 
increasing return to scale is achieved if output increases by a greater proportion than the increase 
in inputs and a decreasing return to scale is achieved where output increases by a smaller 
proportion than the increase in inputs. Efficiency of a health facility e.g. a health centre is 
regarded as fully (100%) efficient if and only if it is operating at the best production frontier and 
it is not possible to increase ne output without either increasing any input or decreasing any 
output.  

2.1. Method and Data 

 
Efficiency analysts either employ econometric or mathematical programming methods, such as 
Data Envelopment Analysis (DEA), to estimate technical and scale efficiency. In this study, we 
used DEA due to its capability of estimating efficiency of health facilities that use multiple 
inputs to produce multiple outputs. DEA is a functionalist, linear programming methodology for 
estimating efficiency of decision making unit among a set of fairly homogeneous decision-
making units (DMUs) such as hospital, health centre and dispensary. As noted earlier, technical 
efficiency measures the ability of a DMU to provide maximum quantities of health services 
(outputs) from a given set of health system resources (inputs). Technical efficiency of a facility is 
affected by the size of operations (scale efficiency) and by inputs and outputs from the best 
performing health facilities. Health facilities that compose the “best practice frontier” are 
assigned an efficiency score of one (or 100%) and are deemed technically efficient compared 
with their peers. The efficiency of the health facilities below the efficiency frontier is measured 
in terms of their distance from the frontier. The inefficient health facilities are assigned a score 
between zero and one. The higher the score the more efficient a health facility is. DEA has 
widely been used in the measurement of technical efficiency of hospitals and primary health 
facilities in several developing and developed countries [13, 14].  
 
DEA measures the technical efficiency (TE) of hospital z compared with n hospitals in a peer 
group as shown in the model below. It sketches a production possibilities frontier (data envelop 
or efficient frontier) using combinations of inputs and outputs from best performing health 
facilities. Since hospitals, health centres and dispensaries employ multiple inputs to produce 
multiple outputs; their individual technical efficiency can be defined as [14].   
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Where: ε is an infinitesimal quantity greater than zero and a value of ou  > 0 denotes increasing 

returns to scale; ou < 0 implies decreasing returns to scale; and ou  = 0 shows constant returns to 

scale. The terms 0rjy and 0rjx represent the amount of output r utilised by the jth unit and amount 

of input i utilised by unit 0j . Optimization is performed separately for each decision making unit 

to compute an optimal set of weights ),( ir vu  i.e. ui refer to weight given to a health facility input 

i; vr is the weight given to output r and efficiency measure 0h . DEA by default assigns weights to 

each unit’s inputs and outputs in a way that maximizes its technical efficiency score. Health 
facilities that compose the "best practice frontier" are assigned an efficiency score of one (or 
100%) and are deemed technically efficient compared to their peers. The inefficient health 
facilities are assigned a score between one and zero. The larger the score the more efficient a 
health facility is. This model therefore allows the separation of both technical and scale 
efficiencies, as well as determination of whether individual decision making unit’s operations are 
in regions of increasing, constant or decreasing returns to scale. The scale efficiency score for 
each facility is obtained by dividing the constant returns to scale technical efficiency score by the 
variable returns to scale technical efficiency score [11, 12].  

2.2. Model specification 

 
In estimating efficiency of health facilities, researchers use constant returns to scale, increasing 
returns to scale or decreasing returns to scale technology. Returns to scale refers to the changes 
in output as a results of the change in all inputs by the same proportion. For example, if a health 
centre increased all its health system inputs by the same proportion, the health service outputs 
might have one of the following outcomes: increase by the same proportion as the inputs, i.e. 
constant returns to scale (CRS); increase less than proportionally with the increase in inputs, i.e. 
decreasing returns to scale (DRS); or increase more than proportionally with the increase in 
inputs, i.e. increasing returns to scale (IRS). Hospitals, health centres or dispensaries that exhibit 
CRS can be said to be operating at their most productive scale sizes. In order to operate at the 
most productive scale size, a health facility displaying DRS should scale down both outputs and 
inputs. If a health facility is exhibiting IRS, it should expand both outputs and inputs in order to 
become scale efficient [15]. In this study we used the variable returns to scale (VRS) model in 
order to facilitate the estimation of scale efficiency. The model assumes that changes in inputs 
can lead to disproportionate changes in outputs, implying that an increase in input can lead to 
lower output an increase of output implying existence of economies of scale. 

2.3. Output-Orientation 

 
DEA computes technical efficiency measures that are either input or output oriented. The 
purpose of an output-oriented choice is to estimate by how much output quantities can be 
proportionally increased without changing the input quantities used. Alternatively, one could 
also determine how much input quantities can be reduced without changing the output. Both 
output and input-oriented models are useful in identifying the same set of efficient/inefficient 
health facilities. Most public health facilities however, have no control over most inputs 
especially the deployment of human resources for the public health sector. For instance, the 
staffing capacity of each public facility is determined centrally by the Ministry of Health, and the  
facility in-charges have no control over the size of the health facility personnel, and therefore of 
their inputs. Even where inputs (e.g. labour) might be underutilized, it is not within their power 
to dispose of excess inputs. Thus, in line with related literature on the orientation of the 
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estimation of efficiency [17, 18], we adopted an output-oriented model. The management in 
these facilities is expected to promote utilisation of health care services either through improved 
quality of care, outreach programmes or by ensuring that available health personnel optimally 
utilise their time in service provision.  

2.4. Data Description 

 
The data used in this study came from the Dynamic Costing Model study undertaken between 
March and June 2013 by GIZ in collaboration with SHOPS and the Ministry of Health. 
Additional data on service utilisation and health personnel for the public health centres came 
from the Ministry of Health Management Information System. A hospital was assumed to utilise 
the following inputs: total expenditure on pharmaceutical and non-pharmaceutical supplies; 
doctors and consultants; nurses and clinical officers; administrative staff including support staff 
and number of beds (a proxy of capital). There were six outputs (i) inpatient admissions for 
delivery,  female fibroids, cancer, inpatient caesarean services, (ii) inpatient admissions for 
malaria and  diarrheal; (iii) Inpatient admissions for TB, newly enrolled AIDS patients, (iv) 
outpatients for chronic conditions including diabetes, hypertension, pneumonia; (v) Other 
outpatient cases including diarrhoea, malaria; (vi) outpatient ART and related conditions.  
 
For the health centres, the outputs consisted primarily of outpatient visits broken into: (i) 
Diarrhoea; (ii) Malaria; (iii) Intestinal worms; (iv) ENT; (v) other Diseases of respiratory system; 
(vi) Pneumonia;(vii) Disease of the skin including wounds; (viii) Accidents Fractures injuries 
and (ix) other diseases. The inputs were: (i) non-medical personnel, (ii) clinical officers, (iii) 
public health officers, (iv) lab technologists and (v) other personnel. For the private health 
centres, the following variables were used (i) non-medical personnel, (ii) clinical officers, (iii) 
public health officers, (iv) lab technologists and (v) other personnel. Three inputs were also 
included in the computation of efficiency scores of dispensaries: i) total number of all outpatients 
while the inputs were i) total expenditure; ii) number of nurses and clinical staff and iii) total 
number of administrators (including support staff). These inputs were assumed to represent the 
major factors used in producing the above outputs. 
 
The analysis was done separately for hospitals, health centres and dispensaries in order to 
facilitate peer groupings within the same level and to eliminate possibly significant variations 
attributable to differences in levels of facilities. The study reported in this paper used the DEA 
software developed by Coelli to measure the technical efficiency and scale efficiency.  

2.5. Limitations of the study 

 

The study reported in this paper has a number of limitations: 
 
Interpretation of the results of this study ought to take cognizance of the limitations of the study. 
Firstly, the DEA analytical methodology attributes any deviation from the “best practice 
frontier” to inefficiency, even though some level of deviation could be due to statistical noise 
such as natural disasters or measurement errors. Secondly, given that DEA is underpinned by a 
functionalist paradigm using a deterministic/nonparametric technique, it is difficult to use in 
statistical tests of hypotheses dealing with inefficiency and structure of the production function. 
Thirdly, it could be argued that the output of the facilities used in the measurement of efficiency 
is the change in beneficiaries’ health status as a result of receiving health services from these 
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institutions. However, in this study we used intermediate inputs whose data is readily available. 
Fifthly, the inputs and outputs data were collected for only one time period; thus, it was not 
possible to determine whether the various health sector reforms have had any impact on the 
efficiency of public health facilities.. Finally, one needs to be cautious when interpreting the 
efficiency scores because they are only an indicator of the extent to which the health facilities are 
utilising the available resources to produce their outputs. Other factors may be responsible for 
the inefficiency e.g. the quality of health care and environmental factors. In order therefore to 
increase the relevance of the study for management purposes, it would have been useful to 
undertake a second stage analysis of the factors influencing inefficiency using a Tobit – censored 
dependent variable model – regression analysis. However, it was not possible to collect data on 
the factors often hypothesized to influence inefficiency and thus it was not possible to undertake 
the analysis 
 

3. RESULTS  

3.1. Technical and Scale Efficiency of Hospitals 

 
The technical and scale efficiency scores for the public district hospitals are shown in Table 1. 
The analysis shows that out of the 24 district hospitals, 12 (48%) had constant returns to scale 
technical efficiency score of 100%, 15 (60%) had a variable returns to scale technical efficiency 
score of 100% while 12 (48%) were found to have a scale efficiency of 100%. None of the 
district hospitals had technical efficiency score of less than 10%. Five (20%) had a CRS 
efficiency ranging from 31-40%, 3 (12%) had a VRS efficiency of 31-40% while only 1 facility 
exhibited a scale efficiency of between 31-40%. A total of 8 (32%), 7 (28%) and 1 (4%) hospital 
had technical efficiency score less than 50% for the CRS, VRS4 and SE assumptions 
respectively. This implies that these hospitals could potentially reduce their current input 
endowments while leaving their output levels constant. Alternatively they could increase their 
outputs in order to become efficient. Hospitals with values of 100% are deemed technically 
efficient implying that they are utilising their inputs to produce maximum output for the year.  
 
The average CRS, VRS and SE technical efficiency scores were 72.6%, 78.8% and 91.5% 
respectively. This means that if the hospitals were operating efficiently, they could have 
produced 27.4%, 21.2% and 8.5% more health services outputs using their current levels of 
inputs. Alternatively, these hospitals could increase the production of their current levels of 
health services with 27.4%, 21.2% and 8.5% less of their existing health system’s inputs. For 
instance, the CRS technical efficiency score for hospital 4 is 0.381 (or 38.1%). The hospital 
should be able to reduce the use of all its health system’s inputs by 61.9% without necessary 
reducing it health services output. In addition, since hospital 4 has a scale efficiency of 0.763 
(76.3 %), it has the scope to further increase its health services output by 23.7% by reducing the 
size of its operations. Overall, half of the hospitals exhibited increasing returns to scale implying 
that they should expand both outputs and inputs in order to become scale efficient. 
 
 

                                                 
4 Given that health services production process are not linear, it was appropriate to also assume variable returns to scale 

(VRS). Thus, we estimated the DEA model assuming VRS.  
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Table 1: Distribution of technical and scale efficiency scores for district hospitals  

 

Efficiency 
brackets 

Number of hospitals in 
various Constant Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Variable Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Scale 
Technical efficiency 
brackets (%) 

1-10 0 (0) 0 (0) 0 (0) 

11-20 1 (4) 1 (4) 0 (0) 

21-30 2 (8) 1 (4) 0 (0) 

31-40 5 (20) 2 (8) 1 (4) 

41-50 0 (0)   3 (12) 0 (0) 

51-60 1 (4) 0 (0) 0 (0) 

61-70 0 (0) 1 (4) 1 (4) 

71-80 2 (8) 2 (8) 1 (4) 

81-90 1 (4) 0 (0) 3 (12) 

91-99 1 (4) 0 (0) 7 (28) 

100 12 (48) 15 (60) 12 (48) 

Note: CRSTE = technical efficiency from CRS DEA, VRSTE= technical efficiency from VRS 
DEA, Scale = scale efficiency = CRSTE/VRSTE 
 

3.2. Technical and scale efficiency of public hospitals and private hospitals 

 
International literature on the relative performance of public versus private health facilities 
conclude that private health facilities produce more efficiently than the public health facilities 
26,27,28)The analyses produced some interesting findings regarding the relationships between 
the relative technical efficiencies of public hospitals and private hospitals. First, it was observed 
that efficiency scores differ marginally between the public and private hospitals, although private 
hospitals were found to have relatively higher efficiency scores and public hospitals score 
relatively lower. Under the CRS assumption public hospitals are on average around 48% (12 out 
of 24) technical efficient while private hospitals manage to have 17% hospitals technically 
efficient. Taking up a middle position, 8 out of 24 public hospitals had an efficiency score of less 
than 50% while only 1 out of 21 private hospitals had an efficiency score of less than 50%. The 
same pattern is observed under the VRS and scale technical efficiency assumptions. It is possible 
to argue that the differences in relative efficiencies arise from differences in the quality of 
services provided. However, while anecdotal evidence suggests that private facilities may 
provide a relatively low level of quality, conversely, there is no evidence that private hospitals 
provide high or low level of quality.  
 
Table 2: Technical and scale efficiency of public hospitals and private hospitals 
Efficiency 

brackets 

Number of hospitals in 

various Constant Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Variable Returns to 

Scale Technical efficiency 

brackets (%) 

Number of hospitals in 

various Scale Technical 

efficiency brackets (%) 

Efficiency 
scores 

Hospitals 
(public) 

Hospitals 
(Private) 

Hospitals 
(public) 

Hospitals 
(Private) 

Hospitals 
(public) 

Hospitals 
(Private) 

1-10 0 (0) 0 (0) 0 (0) 0 (0) (0) 0 (0) 

11-20 1 (4) 0 (0) 1 (4) 0 (0) 0 (0) 0 (0) 

21-30 2 (8) 0 (0) 1 (4) 0 (0) 0 (0) 0 (0) 
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31-40 5 (20) 1 (5) 2 (8) 1 (5) 1 (4) 0 (0) 

41-50 0 (0) 0 (0) 3  (12) 0 (0) 0 (0) 0 (0) 

51-60 1 (4) 2 (10) 0 (0) 0 (0) 0 (0) 0 (0) 

61-70 0 (0) 1 (5) 1 (4) 1 (5) 1 (4) 1 (5) 

71-80 2 (8) 0 (0) 2 (8) 0 (0) 1 (4) 0 (0) 

81-90 1 (4) 0 (0) 0 (0) 2 (10) 3 (12) 2 (10) 

91-99 1 (4) 0 (0) 0 (0) 1 (5) 7 (28) 2 (10) 

100 12 (48) 17 (81) 15 (60) 17 (81) 12 (48) 17 (81) 

Total 24 21 24 21 24 21 

 

3.3. Scope for output increases  

 
Table 3 shows the output increases and input reductions needed to make individual inefficient 
hospitals efficient. The inefficient hospitals could operate as efficiently as their peers on the 
efficiency frontier by increasing their outputs or alternatively by reducing the use of their inputs. 
For example in 2012, the DEA target for output 1 (inpatient admissions comprising delivery,  
female fibroids, cancer, inpatient caesarean services)  is 36,906 while the total actual output was 
19,183. This implies that for the inefficient district hospitals to operate efficiently, they should 
increase inpatient admissions by 17,724 visits. With regard to clinical personnel, the DEA target 
for clinical staff is 1,702 while the hospitals are currently utilising 2,486 of the input, implying 
that the combined facilities have an excess of 784 of doctors and consultants. This means that the 
inefficient hospitals could become technically efficient if they were to reduce the number of 
doctors and consultants by 784, 324 (nurses), 1,398 (administrative staff), 420 (number of beds), 
and 595 (subordinate staff). However, given that reducing the number of clinical and non-clinical 
staff may not be politically feasible, it would be prudent for the policy makers to consider 
redistributing the excess personnel to the hospitals experiencing shortages or be deployed to 
health centres and dispensaries especially the nurses and subordinate staff. 
  
Table 3: Output5 increases (reductions) needed to make inefficient hospitals efficient 

 

Output Increases 1 2 3 4 5 6 

Actual values 19,183 21,681 12,704 37,837 183,161 74,583 

DEA Targets 36,906 42,718 24,965 72,693 360,946 138,409 

Increase 17,724 21,037 12,261 34,856 177,785 63,826 

              

Inputs
6
 2 3 4 5 6   

                                                 
5
 The outputs include (I) inpatient admissions for delivery, female fibroids, cancer, inpatient caesarean services, (2) 

inpatient admissions for malaria and diarrheal; (3) Inpatient admissions for TB, newly enrolled AIDS patients, (4) 

outpatients for chronic conditions including diabetes, hypertension, pneumonia; (5) other outpatient cases including 

diarrhea, malaria; (6) outpatient ART and related conditions. 

6 The inputs include: (2) doctors and consultants; (3) nurses and clinical officers; (4) administrative staff; (5) 

Support staff and (6) number of beds (a proxy of capital). 
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Actual values         2,486             870          4,052          1,278          1,734    

DEA Targets         1,702             546          2,654             858          1,139    

Reduction            784             324          1,398             420             596    

 

3.4. DEA efficiency rating of hospitals  

 
Table 4 shows the efficiency reference set which compares the inefficient hospital with its peers. 
The efficiency reference set is a group of hospitals against which DEA locates the inefficiency 
hospital and the degree of inefficiency. For instance, the efficiency reference set for hospital 4 
includes hospitals 2, 3, 1, 5 and 18. The DEA Constant Returns to Scale efficiency score for 
hospital 4 is 0.381 implying that this hospital should be able to produce its current level of output 
with 61.9% less of each input. To improve its efficiency, hospital 4 should be able to emulate the 
practice of its peers (23,    1,    5,   18), which have an efficiency rating of 100%.  
 
Table 4: DEA Efficiency Rating of Hospitals  

 
Hospital CRSTE  VRSTE Scale Efficiency Efficiency reference set/peers 

1,2,3,5,7,10,14,19,20,21,23,24 1.000 1.000 1.000  

4 0.381 0.422 0.903 23    1    5   18 

6 0.340 0.393 0.865 20   23    1    5   24    7 

8 0.378 0.495 0.763 7   23   24    5 

9 0.237 0.248 0.955 24    1   18 

11 0.113 0.116 0.973 5   24   23 

12 0.573 0.691 0.829 12     20   23   18    5    1 

13 0.728 0.746 0.977 24   18    1 

15 0.327 0.484 0.675 1   16   20   21   24   10 

16 0.848 1.000 0.848 16 

17 0.301 1.000 0.301 17 

18 0.907 1.000 0.907 18 

22 0.293 0.305 0.959 23   1   24    7 

3.4.1. Technical efficiency of hospitals by county 

 
Table 5 shows the distribution of hospitals by their technical efficiency and by county. The 
results indicate that hospitals in Embu, Kisii, Kisumu, Machakos and Marsabit were technically 
efficient compared to the hospitals in other counties. These results indicate that hospitals in 
seven out of the sixteen counties were technically inefficient implying that they were not using 
the available resources efficiently. The analysis further indicates that  there is scope for the 
facilities to increase health services outputs. Most of the inefficient hospitals exhibit increasing 
returns to scale indicating the potential to increase the current level of outputs without 
necessarily reducing the level of inputs.  
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Table 5: Technical efficiency of hospitals by county 
County CRSTE VRSTE SE Returns to scale 

Bungoma      0.967 1.000 0.967 IRS 

Embu         1.000 1.000 1.000 - 

Kakamega     0.21 0.715 0.293 IRS 

Kericho      0.498 0.515 0.966 IRS 

Kiambu       0.193 1.000 0.193 IRS 

Kisii        1.000 1.000 1.000 - 

Kisumu       1.000 1.000 1.000 - 

Machakos     1.000 1.000 1.000 - 

Marsabit     1.000 1.000 1.000 - 

Meru         0.59 1 0.59 DRS 

Mombasa      0.632 0.632 0.999 IRS 

Nairobi      0.43 1 0.43 DRS 

Nakuru       0.223 0.345 0.648 IRS 

Narok        0.155 0.609 0.254 IRS 

Nyeri        0.248 0.274 0.905 IRS 

Taita Taveta 0.585 0.684 0.855 IRS 

Mean 0.608 0.798 0.756   

 

3.4.2. Technical efficiency of referral hospitals 

 
The individual referral hospitals’ technical and scale efficiency scores for 2012 are presented in 
Table 6. In 2012, out of the 11 referral hospitals, 7 (64%) and 8 (73%) had a CRS and VRS 
technical efficiency score of 100%. The remaining 5 (45.4%) referral hospitals had a SE of less 
than 100%, and as such they were scale inefficient. The average CRS, VRS and SE efficient 
referral hospitals was 50.7%, 62.9% and 56.5% respectively. This implies that, on average, the 
scale inefficient referral hospitals could produce their current output levels with 49.3%, 37.1% 
and 43.5% less capacity than they were actually using. All the inefficient referral hospitals 
exhibited increasing returns to (IRS) implying that they should expand their scale of operation in 
order to become scale efficient. 
 
Table 6: Technical and scale efficiency of referral hospitals  

 
FIRM CRSTE

7
 VRSTE Scale efficiency Returns to scale 

1 1 1 1 - 

2 1 1 1 - 

3 1 1 1 - 

4 0.391   0.629   0.621  IRS 

5 0.322   1.000   0.322  IRS 

6 1 1 1 - 

7 1 1 1 - 

                                                 
7 Note crste = technical efficiency from CRS DEA, vrste = technical efficiency from VRS DEA and scale = scale 

efficiency = crste/vrste. 
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8 0.532   1.000   0.532  IRS 

9 1 1 1 - 

10 0.783   1.000   0.783  IRS 

11 1 1 1 - 

Mean   0.821   0.966   0.842  

 

3.4.3. Technical efficiency of health centres 

 
The efficiency analysis was based on data from 295 public centres and 43 private health centres. 
Table 7 presents summary statistics for the public health centres. In 2012 the public health 
centres received a total of 4,671 outpatient visits. These outputs were produced using non-
medical staff (532), clinical officers (531), nurses (530), public officers (528) and subordinate 
staff (532). The results indicate that each health centre had on average 2 clinical officers, 9 
nurses, 2 public officers and 8 non-clinical staff.  
 
Table 7: Means and standard deviations for public health centre outputs and inputs 

 
Variables Total Mean Standard deviation Minimum Maximum  

Outputs:      
Diarrheal 528 305 300 1 2074 
Malaria 522 676         729           1   6050 
ENT 492           81     223           1                       4122 
Intestinal worms 526          109      135           2 2029 
Other disease of 

respiratory system 

529 1362 1353 12 11823 

Pneumonia 519 117 297 1 6149 
Skin disease  527 214 221 3 1686 
Accidents 499 24 43 1 731 
Other diseases 

Inputs 

529 448 612 6 5908 

 

Non-medical personnel 532 8 8 0 54 
Clinical officers 531 2 1.9 1 17 
Nurses 530 9 11 1 94 
Public officers 528 2 3 1 65 
Others 532 19 59   
      

 
Table 8 shows efficiency scores for constant returns to scale technical efficiency, variable returns 
to scale technical efficiency and scale efficiency. The output-oriented results reveals that 52 
(18%) public health centres had constant returns to scale technical efficiency of less than 50% 
and thus relatively inefficient while 35 (11%) had a CRS technical efficiency score of 51-80%. 
Two hundred and sixty six (90%) health centres were variable returns to scale technically 
efficient, scoring 100%, while the remaining 29 (10%) health centres were variable returns to 
scale technically inefficient. Thirteen (5%) of the inefficient health centres had a TE score of less 
than 50% while one hundred and twenty eight (43.4%) were  scale inefficient, that is, the source 
of inefficient was inappropriate size, i.e. being too small or too large.  
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Table 8: Output oriented DEA efficiency scores for public health centres 

 
Efficiency 
brackets 

Number of hospitals in 
various Constant Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Variable Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Scale Technical 
efficiency brackets (%) 

1-10 4 (1) 0 (0) 4 (1.4) 

11-20 8 (3) 0 (0) 1 (0.3) 

21-30 14 (5) 6 (2) 7 (2.4) 

31-40 12 (4) 5 (2) 8 (2.7) 

41-50 14 (5) 2 (1) 11 (3.7) 

51-60 9 (3) 11 (4) 15 (5.1) 

61-70 16 (5) 0 (0) 18 (6.1) 

71-80 10 (3) 0 (0) 12 (4.1) 

81-90 24 (8) 5 (2) 26 (8.8) 

91-99 17 (6) 0 (0) 26 (8.8) 

100 167 (57) 266 (90) 167 (56.6) 

Total 295 295 295 

 

3.5. Efficiency levels by type of ownership 

 
Theoretical evidence on the efficiency levels by type of ownership of health facilities is mixed. 
As noted earlier, anecdotal evidence shows that private health facilities are more efficient than 
the public health facilities. Table 9 shows the distribution of scores for constant returns to scale 
technical efficiency, variable returns to scale technical efficiency and scale efficiency for both 
public and private health centres. One hundred and sixty seven (57%) public health centres and 9 
(21%) private health centres were constant returns to scale technically efficient, and the 
remaining 128 (58%) and 34 (%) public and private health centres were relatively inefficient. 
Among the latter, 4 (1%) public health centres and 8 (19) private health centres had a constant 
return to scale technical efficiency score of 1-10%, 48 (17%) and 13 (29%) public and private 
health centres had returns to scale technical efficiency score of 11-50% respectively while  41 
(14%) out of 295  public health centres and 4 (10%) out of 43 private health centres had returns 
to scale technical efficiency score of 80-99%. These results show some variation in the 
efficiency scores between public and private health centres. 
 

Table 9: Technical efficiency scores for public and private health centres 

 
 Number of hospitals in 

various Constant Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Variable Returns to 

Scale Technical efficiency 

brackets (%) 

Number of hospitals in 

various Scale Technical 

efficiency brackets (%) 

Efficiency 
scores 

HC (public) HC (Private) HC (public) HC (Private) HC 
(public) 

HC 
(Private) 

1-10 4 (1) 8 (19) 0 (0) 0 (0) 4 (1.4) 7 (16) 

11-20 8 (3) 7 (16) 0 (0) 2 (5) 1 (0.3) 3 (7) 

21-30 14 (5) 4 (9) 6 (2) 2 (5) 7 (2.4) 4 (9) 

31-40 12 (4) 1 (2) 5 (2) 0 (0) 8 (2.7) 1 (2) 

41-50 14 (5) 1 (2) 2 (1) 0 (0) 11 (3.7) 1 (2) 

51-60 9 (3) 5 (12) 11 (4) 5 (12) 15 (5.1) 4 (9) 
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61-70 16 (5) 2 (5) 0 (0) 1 (2) 18 (6.1) 3 (7) 

71-80 10 (3) 2 (5) 0 (0) 0 (0) 12 (4.1) 2 (5) 

81-90 24 (8) 2 (5) 5 (2) 0 (0) 26 (8.8) 3 (7) 

91-99 17 (6) 2 (5) 0 (0) 0 (0) 26 (8.8) 6 (14) 

100 167 (57) 9 (21) 266 (90) 33 (77) 167 (56.6) 9 (21) 

Total 295 43 195 43 295 43 

 

3.5.1. Technical and Scale Efficiency of Health centres by County  

 
Table 10 presents the distribution of efficiency of health centres by county. Efficiency scores for 
individual facilities can be found in the Appendix. Out of the fourty counties, 22 had were found 
to have efficiency rating of 100%. The majority of the inefficient facilities exhibited decreasing 
returns to scale meaning that they had excess inputs that they required to produce the current 
levels of outpatient visits. It further means that any increase in inputs will be associated with a 
decline in efficiency.  
 

Table 10: Technical efficiency of health centres by county 
County CRSTE VRSTE Scale efficiency   

Baringo 1 1 1  

Bomet 1 1 1   

Busia 1 1 1   

Elgeyo Marakwet 0.779 1 0.779   

Embu 1 1 1   

Garissa 0.957 1 0.957 DRS 

Homa Bay 0.425 0.425 1   

Kajiado 1 1 1   

Kakamega 1 1 1   

Kericho 0.742 0.742 1   

Kilifi 1 1 1   

Kirinyaga 1 1 1   

Kisii 1 1 1   

Kisumu 0.472 0.595 0.794 IRS 

Kitui 1 1 1   

Kwale 1 1 1   

Laikipia 1 1 1   

Lamu 0.521 0.523 0.996 DRS 

Machakos 0.506 0.536 0.944 DRS 

Makueni 0.999 1 0.999 DRS 

Mandera 1 1 1   

Marsabit 1 1 1   

Meru 1 1 1   

Migori 0.868 1 0.868 DRS 

Mombasa 0.621 1 0.621 DRS 

Nairobi 0.56 0.686 0.816 DRS 
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Nakuru 0.276 0.488 0.565 IRS 

Nandi 0.117 0.236 0.497 IRS 

Narok 0.503 1 0.503 DRS 

Nyamira 1 1 1   

Nyandarua 1 1 1   

Samburu 0.814 1 0.814 DRS 

Siaya 1 1 1   

Taita Taveta 0.433 0.477 0.908 IRS 

Tana River 1 1 1   

Tharaka Nithi 1 1 1   

Trans Nzoia 1 1 1 DRS 

Turkana 0.618 0.928 0.666 DRS 

Uasin Gishu 0.576 0.63 0.914 DRS 

Vihiga 1 1 1   

 

3.5.2. Technical and Scale Efficiency of Dispensaries 

 
The analysis of efficiency of level two facilities was done using a sample of 38 dispensaries. The 
DEA model was estimated with three inputs and three outputs. The outputs for each of the 
dispensaries were: i) total number of all outpatients (family planning, PMTCT, normal delivery), 
ii) Output two (malaria and diarrhea) and output 3 (chronic conditions, diabetes, pneumonia, and 
hypertension) while the inputs were i) total expenditure; ii) number of nurses and clinical staff 
and iii) total number of administrators (including support staff). Table 11 presents a summary of 
the outputs and inputs used in the DEA model. 
 
Table 11: Means and standard deviations for public dispensaries outputs and inputs 

 

Variable Observations Mean Std. Dev Minimum Maximum 

Output 1 38 407.3 390.9 2 1939 
Output 2 38 1286.4 1199.9 8 4449 
Output 3 38 1914.4 4283.5 2 22688 
Expenditure 38 545052 274759 125200 2037000 
Nurses/CO 38 8 10 2 60 
Subordinate staff 38 6.3 4.9 2 23 

 
The DEA efficiency scores  are summarised in Table 12, which shows that under the CRS 8 
(21%) out of 38 dispensaries were technically efficient since their efficiency scores were equal to 
100%, while 9 (24%) had an efficiency score ranging from 21-30%, and thus were  relatively 
inefficient compared with the other dispensaries in the data set. Overall, 30 (79%) of the 
dispensaries were CRS technically inefficient since they had an efficiency score ranging from 1-
10% and 71-80%. Under the VRS, 29% (11) of the dispensaries had an efficiency score of 100%.  
 
The TE among the 30 technically inefficient dispensaries varied widely. Based on the CRS, 2 
(5%), 6 (16%), 9 (24%) 5 (13%) and 2 (5%) were found to have  an efficiency score of 1-10%, 
11-20%, 21-30%, 31-40% and 41-50%. The remaining 6 (16%) dispensaries had an efficiency 
score of 51-80%. Further analysis shows that 18 out of 38 (47%) of the dispensaries are 
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operating on decreasing returns to scale, while 3 (8%) are operating on increasing returns to 
scale. Thus, based on these results, it is evident that a significant number of the dispensaries are 
inefficient and are not operating optimally. This means that the inefficient dispensaries could 
potentially produce more outputs using their current input endowment if they were to operate 
efficiently. 
 
The average CRS and VRS technical efficiency scores for the dispensaries in the data set were 
47% and 60% respectively. This means that, these facilities should reduce the utilisation of all 
inputs by 53% and 40% respectively without reducing their health service provision. For 
example, the CRS technical efficiency score for dispensary 1 is 39.4%. This implies that for this 
facility to be efficient, it should reduce utilisation of all its health system’s inputs by 60.6% 
(1.000-0.394) X 100) less of each input. Furthermore, given that this facility has an average scale 
efficiency of 0.824 (82.4%) it has the scope to increase its health services output significantly by 
17.6% by reducing the size of its operations. 
 

Table 12: Technical and Scale Efficiency Scores for dispensaries 

 
Efficiency 

brackets 

Number of hospitals in 

various Constant Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Variable Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Scale Technical 

efficiency brackets (%) 

1-10 2 (5) 1 (3) 1 (3) 
11-20 6 (16) 3(8) 0 (0) 
21-30 9 (24) 6 (16) 2 (5) 
31-40 5 (13) 7 (18) 2 (5) 
41-50 2 (5) 1 (3) 0 (0) 
51-60 1 (3) 2 (5) 0 (0) 
61-70 3 (8) 1 (3) 2 (5) 
71-80 2 (5) 3 (8) 4 (11) 
81-90 0 (0) 1 (3) 9 (24) 
91-99 0 (0) 1 (3) 8 (21) 
100 8 (21) 11 (29) 10 26) 

 
3.6. Comparison of technical and scale efficiency between public and private dispensaries 

 
Table 13 presents the distribution of DEA technical efficiency scores for both the public (n=38) 
and private dispensaries (n=33) in the sixteen counties included in the sample. Twenty two out 
the thirty eight public dispensaries were found to have a technical efficiency score of less than 
fifty percent (CRS) while thirteen out of thirty three private dispensaries had a technical 
efficiency of less than fifty percent. The results indicate that public dispensaries were less 
efficient than privately owned dispensaries. An analysis further shows some marginal variation 
in efficiency between the public and private dispensaries. The same pattern is observed between 
public dispensaries and mission facilities (Table 14).  
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Table 13: Technical efficiency scores for public and private for profit dispensaries  

 

Efficiency 

brackets 

Number of hospitals in 

various Constant Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Variable Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Scale Technical 

efficiency brackets (%) 

Efficiency 

scores 

Public 
dispensaries 

Private 
dispensaries 

Public 
dispensaries 

Private 
dispensaries 

Public 
dispensaries 

Private 
dispensaries 

1-10 2 (5) 0 (0) 1 (3) 0 (0) 1 (3) 0 (0) 

11-20 6 (16) 3 (9) 3(8) 2 (6) 0 (0) 0 (0) 

21-30 9 (24) 2 (6) 6 (16) 0 (0) 2 (5) 0 (0) 

31-40 5 (13) 3 (9) 7 (18) 2 (6) 2 (5) 0 (0) 

41-50 2 (5) 5 (15) 1 (3) 2 (6) 0 (0) 2 (6) 

51-60 1 (3) 5 (15) 2 (5) 5 (15) 0 (0) 1 (3) 

61-70 3 (8) 1 (3) 1 (3) 4 (12) 2 (5) 5 (15) 

71-80 2 (5) 4 (12) 3 (8) 6 (18) 4 (11) 2 (6) 

81-90 0 (0) 3 (9) 1 (3) 2 (6) 9 (24) 0 (0) 

91-99 0 (0) 0 (0) 1 (3) 2 (6) 8 (21) 6 (18) 

100 8 (21) 7 (21) 11 (29) 8 (24) 10 (26) 17 (52) 

 
Table 14: Technical efficiency scores for public and mission dispensaries  

 
Efficiency 

brackets 

Number of hospitals in 

various Constant Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Variable Returns 

to Scale Technical 

efficiency brackets (%) 

Number of hospitals in 

various Scale Technical 

efficiency brackets (%) 

Efficiency 

scores 

Public 
dispensaries 

Dispensaries 
(mission) 

Public 
dispensaries 

Dispensaries 
(mission) 

Public 
dispensaries 

Dispensaries 
(mission) 

1-10 2 (5) 0 (0) 1 (3) 0 (0) 1 (3) 0 (0) 
11-20 6 (16) 3 (12) 3(8) 1(4) 0 (0) 1 (4) 
21-30 9 (24) 1 (4) 6 (16) 2 (8) 2 (5) 1 (4) 
31-40 5 (13) 4 (16) 7 (18) 0 (0) 2 (5) 2 (8) 
41-50 2 (5) 5 (20) 1 (3) 2 (8) 0 (0) 0 (0) 
51-60 1 (3) 2 (8) 2 (5) 2 (8) 0 (0) 4 (16) 
61-70 3 (8) 2 (8) 1 (3) 0 (0) 2 (5) 2 (8) 
71-80 2 (5) 1 (4) 3 (8) 1 (4) 4 (11) 4 (16) 
81-90 0 (0) 0 (0) 1 (3) 5(20) 9 (24) 3 (12) 
91-99 0 (0) 0 (0) 1 (3) 2 (8) 8 (21) 1 (4) 
100 8 (21) 7 (28) 11 (29) 10 (40) 10 (26) 7 (28) 

 

3.6.1. Efficiency rating of public dispensaries   

 
The results presented in Table 15 shows the inefficient rating derived from DEA and the 
efficiency reference set of public dispensaries against which DEA located the inefficient 
dispensaries and the scale of the inefficiency. The results provide valuable information regarding 
the performance of dispensaries analyzed in this study. The findings shows that there are eight 
dispensaries that are efficient  under the CRS, VRS and scale efficiency assumptions, suggesting 
that these dispensaries exhibit both pure technical efficiency and scale efficiency. In addition, the 
analysis identifies dispensaries that exhibit pure technical efficiency, while showing scale 
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inefficiency. We also note from Table 15 that the efficient dispensaries act as reference set for 
learning for each of the inefficient dispensaries. The efficiency reference set allows one to focus 
on a subset of the dispensaries to understand better the reasons for the inefficiencies. This means 
that by comparing with the efficient reference set or peers, each dispensary is able to learn the 
causes of inefficiency present. Comparison of inefficient dispensaries with their peers is useful 
for policy and practice.  
 
Table 15: Efficiency rating of public dispensaries  

Dispensaries CRSTE  VRSTE Scale Efficiency Efficiency reference set/peers 

4,7,13,14,15,18,19,37 1.000 1.000 1.000  

1 0.394 0.956 0.412 14   11   37 

2 0.650 0.670 0.971 7   13   26   37    4 

3 0.280 0.286 0.977 13   37    7    4 

5 0.643 0.701 0.917 19   11   18   14 

6 0.237 0.293 0.808 19    7   14   11 

8 0.335 0.373 0.897 13   19   37    7   15 

9 0.399 1.000 0.399 9 

10 0.711 0.711 1.000 13 

11 0.638 1.000 0.638 11 

12 0.227 0.310 0.733 19   37   14   15 

16 0.759 0.759 1.000 19   15 

17 0.181 0.224 0.806 11   18 

20 0.288 0.322 0.894 15   19   14    7   37 

21 0.300 0.337 0.891 15   19   14    7   37 

22 0.334 0.372 0.897 14    7   19   37   15 

23 0.387 0.387 0.999 13   19   15 

24 0.218 1.000 0.218 24 

25 0.195 0.268 0.730 7   14   11 

26 0.032 1.000 0.032 26 

27 0.078 0.095 0.827 13   24   19 

28 0.116 0.116 0.998 13   19   15 

29 0.288 0.322 0.894 15   19   14    7   37 

30 0.113 0.119 0.942 7   19   37    4   13 

31 0.442 0.529 0.836 7   13   37 

32 0.436 0.452 0.966 15   37   13 

33 0.245 1.000 0.245 33 

34 0.201 0.203 0.990 15   37   19   14    7 

35 0.543 0.549 0.988 7   19   37   14   15 

36 0.152 0.231 0.659 37   19    7    4   11 

38 0.162 0.214 0.757 11  37 

 
3.7. Output (input) increases (reductions) needed to make inefficient dispensaries 

efficient 

 
Figure 2 shows the total output increases and/or input reductions needed to make inefficient 
district public dispensaries efficient. The inefficient dispensaries could be technically efficient if 
they were to increase their output levels by 10,594 more outpatient services (family planning, 
PMTCT, normal delivery), 36,525 more output 2 (malaria and diarrhea) and 42,562 output 3 
(chronic conditions, diabetes, pneumonia, hypertension) while holding their current input 



27 
 

endowment constant. Alternatively, the inefficient dispensaries could become technically 
efficient if they were to reduce their current number of input clinical personnel by 83 and 
administrative and subordinate staff 37. The inefficiencies may be caused by excess medical and 
non-medical personnel, implying that some of the human resource endowments could be reduced   
without affecting the level of output. It could also means that some of the personnel are not fully 
utilised in the provision of health services. Overall, the inefficient dispensaries should be able to 
produce their level of services (outpatient visits) with fewer inputs, and therefore at lower cost.  
 
 Figure 2: Output increases needed to make inefficient dispensaries efficient 
 

DEA Target Actual values Increase/decrease

1 19,069 8,475 10,594 

2 68,471 31,946 36,525 

3 66,584 24,022 42,562 
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Figure 3: Inputs decreases needed to make inefficient dispensaries efficient 
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3.8. Technical efficiency of dispensaries by county 

 
Table 16 presents the distribution of efficiency of dispensaries by county. Efficiency scores for 
individual facilities can be found in Appendix 1. The DEA results show that eight out the sixteen 
counties had dispensaries that were technically efficient. The counties with inefficient facilities 
exhibited IRS implying that the inefficient facilities had the potential to increase their scale of 
production using the same level of inputs. What these results show is that there are variations in 
performance of dispensaries across counties, which counties vary in performance of the health 
facilities. Some counties are doing quite well while other have very low levels of efficiency. 
Ideally one would like to see the poor performing health facilities or counties catch up to the best 
performing counties and/or dispensaries. However, this would require a clear understanding of 
the driving force behind the best performing facilities. This may require a more detailed study of 
efficient facilities and inefficient facilities or counties in order to provide a general sense that 
there are differences in the performance of facilities within and across counties.  
 
Table 16: Technical efficiency of dispensaries by county 

 

County CRSTE VRSTE Scale efficiency Returns to scale 

Bungoma 0.967 1 0.967 IRS 

Embu 1 1 1 - 

Kakamega 0.21 0.715 0.293 IRS 

Kericho 0.498 0.515 0.966 IRS 

Kiambu 0.193 1 0.193 IRS 

Kisii 1 1 1 - 

Kisumu 1 1 1 - 

Machakos 1 1 1 - 

Marsabit 1 1 1 - 

Meru 0.59 1 0.59 DRS 

Mombasa 0.632 0.632 0.999 IRS 

Nairobi 0.43 1 0.43 DRS 

Nakuru 0.223 0.345 0.648 IRS 

Narok 0.155 0.609 0.254 IRS 

Nyeri 0.248 0.274 0.905 IRS 

Taita Taveta 0.585 0.684 0.855 IRS 
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4. REVIEW OF PERFORMANCE-BASED FINANCING (PBF) AND OUTPUT-BASED 

AID (OBA) 

There are varied definitions used to describe the levels of incentives and performance rewards, 
whether organizational which includes: Results Based Financing (RBF), Payment for 
Performance (P4P) and Performance-Based Financing (PBF). In this review we adopt PBF as the 
working terminology. PBF is predicated on the assumption that linking incentives to 
performance will contribute to improvement in access, quality and equity of service outputs. 
Output Based Aid is a performance-based financing mechanism that supports the provision of 
basic public services such as health by delegating the delivery of specified outputs, such as 
provision of maternal healthcare services, to a third party (e.g. faith-based healthcare providers, 
Non-Governmental Organizations, Private-for-profit providers etc.) in exchange for the payment 
of a reimbursable fee upon delivery of the specified outputs8. 
 
Output-Based-Aid (OBA) explicitly addresses the financing gap between the cost of healthcare 
service delivery and the beneficiaries’ ability and willingness to pay user fees for the service. 
Reimbursements are only disbursed after services have been provided and independently 
verified. OBA requires that the healthcare service provider pre-finance inputs and thus to bear 
some of the performance risk of the healthcare program. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 

                                                 
8
 Ann Canavan et al: Performance Based Financing, An international review of literature 

Figure 1: Structure of OBA 
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4.1. Definition of ‘performance’ and ‘outputs’  

 
The objective of OBA schemes in health is to finance ‘performance’ or ‘output’ measures that 
are in the control of the healthcare provider, and are closely linked to the overall desired impact 
of the financier. However, contracting for desired outcomes or impacts may not always be 
feasible, especially when outcomes and impacts depend on factors outside the healthcare 
provider’s control. A well-defined output that is linked to the desired outcomes and impacts, 
while being reasonably under the control of the healthcare service provider is best. In the 
schemes reviewed herein, some of the outputs of interest identified include access to healthcare 
services e.g. maternal care; coverage; utilization and health impact9.  

4.2. Contracting for outputs 

 
In the OBA schemes reviewed, healthcare services are contracted to a third party healthcare 
provider and the contract arrangement is the mechanism through which the output-based 
reimbursement criteria are based on. The third party in most healthcare schemes is typically 
FBO, NGO, Private-for-Profit providers or even public healthcare utilities.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
9 Kinoti et al: Effects of Performance-Based Financing on Maternal Care in Developing Countries 

Figure xx :RH-OBA contracting spectrum 
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4.3. OBA reimbursements 

 
A hybrid of transitional and ongoing subsidies has been identified in the programs studied in this 
review. Given the continuous gap between affordability and cost recovery, ongoing 
reimbursements have also been applied in the programs reviewed. This has been possible partly 
due to some agreements being reached that the public health sector develop and implement a 
long term strategy to finance the specified health services. Transitional subsidies have also been 
used to support health insurance awareness and uptake efforts, where a subsidy has been used to 
fill the gap between what the healthcare consumer is deemed able and/or are willing to pay and 
the cost recovery level (e.g. long-run marginal cost) of providing that service. The long term plan 
is to phase out these subsidies over time as user contributions increase to a cost-covering level 
and/or utilities become more efficient so that ‘health insurance premiums’ (cost of vouchers) can 
rise more slowly than beneficiaries’ incomes and or inflation.  
 

4.4. OBA in the context of Kenya’s health strategy 

 
The objective of the broad NHSSP II strategy is to reverse the downward trends of health 
indicators to achieve millennium development goals (MDGs). Some of the programs targeted by 
OBA schemes such as Maternal and Child health are well reflected in the NHSSP II which has 
prioritized access and quality of services. The Kenya Health Bill 2012 reinforces that health is a 
basic right for all Kenyans and outlines the roles of both the national and county health 
departments of health; as well as other health parastatals such as KEMSA, NHIF, KNLS and 
KEMRI. Relevant to OBA is the emphasis on development of mechanisms to cushion the poor 
against affordability barriers to healthcare services and move towards universal coverage. In 
addition, the vision 2030 goal for the health sector is to provide equitable and affordable 
healthcare at the highest affordable standards to all citizens. Furthermore, the Five year Mid-
Term Plans (MTPs) serve as the instruments for reviewing political-economic-social changes, 
realigning priorities, specifying key programmes to accelerate progress, and setting up enabling 
environments during respective implementation cycles. Some of the flagship projects for 2012-
17 outlined in MTP II include reforming healthcare financing mechanisms. 
 

4.5. Health Sector Services Fund (HSSF) 

 
In addition to the above measures, the Ministry of Health introduced the HSSF. Started in 2010, 
the HSSF makes funds directly available to dispensaries and health centres. The fund is managed 
and accounted for at facility level with members of the community having a role in oversight and 
decisions on spending priorities. This is achieved through facility health committees who have 
already been trained on their roles in HSSF management. The financial resources disbursed 
through HSSF are intended to meet various expenses at the facility level, including medical 
supplies, the employment of casual workers, operational costs, maintenance and community 
outreach. This fund is relevant to OBA schemes because it helps voucher service providers pre-
finance services and outputs before they can be reimbursed for services offered. 



32 
 

4.6. The Reproductive Health-OBA program 

 
In 2011, Kenya started a RBF pilot in Samburu County. Based on early signs of success of 
the pilot, the Kenya Government has embarked on scaling up the approach whereby the 
HIRTF-Funded CPG, along with a US$ 30 Mio IDA credit, will provide performance based 
incentives to primary care facilities for the achievement of pre-defined targets in maternal 
and child health services, and HIV-related services. This pilot project and generated both 
positive and negative effects in relation to service delivery in Kenya. There is evidence that 
the program has significantly increased access to Antenatal Care Services (ANC) and facility 
delivery in the areas where it has been implemented. For instance, the RH-OBA voucher 
program implemented in Kiambu, Kitui, Kilifi, Kisumu and in Korogocho and Viwandani 
slums in Nairobi offers the target population safe motherhood package of ANC services and 
skilled facility delivery.  
 
Uptake of the safe motherhood package of services, as measured by redeemed vouchers, rose 
to a high of 77% of vouchers redeemed10. The voucher program is currently reaching more 
than half of the poor pregnant women. Other benefits resulting from the program include: i) 
Increased deliveries attended by skilled birth attendants. For instance, the number of 
deliveries attended by skilled birth attendants increased to approximately 4300 compared to 
baseline (1800 deliveries), ii) improved quality of services. The Voucher service providers 
are documented to have invested their voucher reimbursements to improving the quality of 
services provided such as training, buying linen, maternity curtains, investing in better and 
appropriate equipment necessary for the delivery of the specified services in the RH-OBA, 
iii) increased utilization of services. It is expected that by the end of Phase II, the RH-OBA 
scheme will have provided safe motherhood (SMH) services to more than 120,000 pregnant 
women; long term FP services to more than 40,000 women and GBV services to over 1000 
women, iv) enhancing equity through targeting. The PBF programs target mainly the poor 
with maternal services, and include limiting eligibility to poor families and/or individuals; 
focus on deprived geographic areas; use channels that reach the poor; create programs that 
offer services at fixed provider locations and serve those who seek them; and in some cases, 
setting up supplementary outreach campaigns that take services closer to communities 
through mobile clinics; and have monitoring activities that assess whether the poor have been 
reached.  
 
However, there are some negative effects of PBF interventions. First, interventions that are 
not paid by PBF schemes may deteriorate in quality or may be ignored by healthcare 
providers. However, the adverse effects could be avoided by ensuring availability of essential 
services needed by the patient; monitoring unwanted provider behaviour and intervening; 
measuring continuity of care; increasing communication; and increasing access to the other 
health care services not paid for through the PBF scheme. Secondly, healthcare providers 
might experience financial rewards as an external shift in the locus of control of their actions, 
resulting in a sense of impaired self-determination. When rewards are perceived as 
controlling, providers may take less responsibility for motivating themselves. Self-esteem is 
also weakened when it is no longer one’s idea to perform at a high standard. Deprived of the 
opportunity to demonstrate personal interest and motivation, individuals might reduce their 

                                                 
10 Development of the Health Sector (SWAp) programme – Reproductive Health Voucher scheme (Output 

Based Approach); Mid-term review 2011 
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work effort. Third effect relates to possibility of fraud within PBF schemes. Kilonzo et al 
report that in the RH-OBA program, voucher distributors were originally paid based on the 
number of vouchers sold, which incentivized them to sell them to users who did not qualify 
so as to increase their sales. To correct this, the program redesigned the remuneration system 
for voucher distributors to salary, regardless of the number of vouchers sold. There is also 
anecdotal evidence from clients and providers suggesting that fraud in reporting performance, 
especially if remuneration is tied to performance. This may call for implementation of 
rigorous verification systems which may drive the cost of the PBF program high. Finally, this 
payment mechanism may undermine quality of service provision. Focusing on quantity rather 
than quality because it is methodologically easier to implement and monitor might 
compromise the quality of care. All the OBA schemes reviewed tend to have quantity, rather 
than both quantity and quality as the outcome measure.  
 

4.7. Potential efficiency gains 

 

Explicit targeting of subsidies 

 
The RH-OBA program has specified the outputs against which reimbursements will be made, 
and consequently beneficiaries can be identified clearly than traditional input-based schemes. 
It uses geographic targeting and means-based targeting which means that the beneficiaries are 
in a given geographic area deemed to have a high burden of disease; and involves measuring 
the beneficiary’s wealth to assess whether a subsidy is warranted. Eligibility criteria for 
beneficiaries is clearly defined and made a pre-condition for subsidy disbursement.  

Shifting performance risks to healthcare providers  

 
By withholding payments until after pre-specified outputs are delivered, the RH-OBA 
program scheme shifts performance risk to the healthcare service provider, who is in turn best 
placed to respond to that risk. The RH-OBA offers an on-going subsidy to healthcare service 
providers based on a common agreement of continuous service delivery of stipulated quality 
standard. Performance contracts are then used to define the minimum level of service to be 
delivered at an agreed payment. This shifts the performance risk of healthcare service 
delivery to the provider who is somehow in a position to decide on how to meet the 
performance targets; and consequently is best placed to address any operational risks 
associated with healthcare service delivery. More importantly, efficiency in service provision 
is likely to improve given that these facilities are motivated to increase demand of the 
services provided.  
 
In addition, the RH-OBA scheme relies on users actively having to purchase the subsidized 
vouchers and subsequently using them at one of the identified voucher service providers. As 
a result, the voucher service providers are exposed to an uptake risk, which is larger if the 
target group is not familiar with the concept of prepayment or health insurance. The RH-
OBA scheme enables the demand risk of the specified healthcare package to be shifted to the 
voucher service provider, who can address demand risk by reaching out to beneficiaries to 
promote the use of the voucher service and by managing investments and operations 
efficiently to meet the estimated demand. It may hold true that shifting performance risks 
may lead to more accountability, which would translate to the RH-OBA scheme showing a 
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lower proportion of cost overruns and/or benefit shortfalls that the traditional input based-
financing models. 
 
In order to effectively shift performance risk to voucher service providers in the RH-OBA 
scheme, VSPs ought to be able to pre-finance investments and healthcare service delivery. 
This pre-financing has been possible through own cash-flow, supplier credit arrangements, 
and the through the Health Sector Strengthening Funds (HSSF) for public institutions. Access 
to finance must be at reasonable cost in order to be affordable to the VSPs, as well as reduce 
the impact of acquisition costs on the price of services charged to healthcare consumers. 

Mobilizing capital and expertise  

 
The amount of private capital mobilized through the RH-OBA scheme is difficult to estimate, 
partly due to difficulties in distinguishing investments made as a result of the RH-OBA 
scheme and investments that would have been made without the OBA intervention. However, 
there is no doubt that there has been substantial injection of private equity in the selected 
VSPs, and given that the ongoing subsidies are not determined as a share of investment, they 
have to be recouped over time. On another dimension, the RH-OBA may have helped 
mobilize private sector expertise to better serve the poor. For example, VSPs contracted with 
the RH-OBA program have an incentive to contract with poor healthcare consumers, who 
otherwise would not receive their services. This has in one way helped better utilization of 
existing infrastructure that have excess capacity, even when such VSPs have no real incentive 
to serve (additional) poor consumers. In the case of the RH-OBA, the intervention has 
connected poor households to a network that would otherwise been unreachable for small 
amounts of fee (the cost of the voucher). 

Innovation and efficiency 

 
Some aspects of the RH-OBA scheme use competitive bidding to get suppliers. This 
competitive bidding has resulted in a reduction in cost of running these aspects of the OBA 
program. From another dimension, working with several voucher service providers who 
compete for clients on the basis of quality has been shown to improve efficiency of the 
scheme. 

Monitoring and results 

 
The RH-OBA scheme collects output and disbursement information as part of the project 
implementation. If such information is aggregated at the VSP level, with a format that allows 
for systemic aggregation, it can be used for broader analysis and reporting to stakeholders. 
Output verification can be used for evaluation of quality and impact assessment. The RH-
OBA scheme uses a contracted firm with technical expertise to conduct field visits to verify a 
number of reported outputs. Integration of data gathering in the context of impact of 
evaluation in such a process could be of value. Verification agents ought to be appropriately 
trained and incentivized to enhance transparency and ensure that outputs are verified swiftly. 
It is important to balance the independence of output verification with the broader health 
sector monitoring needs, as well as ensure ownership on the part of the relevant regulatory or 
government agency. 
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5. CONCLUSIONS AND POLICY IMPLICATIONS   

5.1. Conclusions 

 
One of the policy goals contained in the Ministry of Health strategic plan is to equity, access 
to health care, increase efficiency, and quality of service delivery through health systems 
development. This study has estimated the relative technical and scale efficiencies of public 
and private facilities and quantified the output increases and/or input reductions that could 
potentially make inefficient public hospitals, health centres and/or dispensaries more efficient 
in 2012. The technical efficiency of public facilities was compared with that of private health 
facilities.  
 
DEA has successfully been used in a number of African countries to shed light on the 
efficiency of health facilities and programmes. This study adds to this literature. The study 
reveals significant technical inefficiencies in the use of health system resources among 
hospitals, health centres and dispensaries in selected public and private health facilities in 
Kenya. For instance the findings show that the average technical efficiency score for 
hospitals was 72.6, 50.7% for health centres and 43% of dispensaries implying that these 
facilities were technically inefficient and that they could have used less inputs to produce 
their current levels of outputs. With the country falling short of meeting international, 
regional and national health targets, the current levels of inefficiency in public health 
facilities would seriously impede government's efforts to increase access to quality health 
care services as well as realise health sector reform gains. The findings from the first stage 
analysis shows that all levels of public health facilities included in the sample are using more 
resources than is necessary for an effective impact, which is wasteful and inconsistent with 
the objective of ensuring access to health services by all from the available health system 
resources. With respect to hospitals, the analysis revealed that twelve (fourty eight percent) of 
the hospitals were run efficiently in 2012. The analysis also revealed that eight (thirty two 
percent) district hospitals were run inefficiently compared with the most efficient hospitals in 
the sample. Moreover, fifteen (sixty percent) of the hospitals manifested variable returns to 
scale technical inefficiency. The hospitals with less than 100% technical efficiency score 
could potentially reduce their current input endowments without changing their output levels. 
Alternatively they could increase their outputs in order to become efficient. There is therefore 
some scope for providing additional outpatient and inpatient care to extra patients without 
additional investment into the public district hospitals 
 
The results of this analysis raises fundamental questions on what policy makers and planners 
need to do in order to improve the performance of the inefficient health facilities which 
absorb a significant proportion of the recurrent and development budget of the Ministry of 
Health. The analysis has been able to identify efficient hospitals, health centres and 
dispensaries whose practise can be emulated by the inefficient ones. The analysis has also 
helped in identifying inefficient health facilities whose performance need to be improved; the 
inputs that are being wasted and the magnitude of waste; and the output increases needed to 
make inefficient health facilities efficient. It is expected that this evidence would empower 
health policy makers and managers to develop concrete strategies for improving efficiency of 
health facilities.  
 
In order to help monitoring and evaluation of the effects of different health sector reforms 
including devolution of service delivery, direct funding of public health facilities on the 
efficiency of individual health care facilities over time through the Malmquist Productivity 
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Index analysis, it would be important to collect data for two years or more before the 
introduction of specific reforms, and for subsequent years. The Malmquist Productivity Index 
helps to measure explicitly total factor productivity by decomposing productivity growth into 
efficiency change and technical change. There is therefore need to strengthen national and 
county health information systems to routinely track the quantities and prices of resources 
injected into the health care systems and health service outcomes (indicators of coverage, 
quality and health status) to facilitate regular efficiency analyses.  
 
The analysis further showed that there are efficiency differences between public and private 
hospitals. The analysis showed that public hospitals were on average less efficient than the 
private hospitals. However, public dispensaries performed slightly better than the private 
ones. The analysis presented in this report indicates that improvement in facility efficiency, 
i.e. getting more value for money could be the best option in realizing additional fiscal space 
for public health sector in the country.  

5.2. Policy implications 

 
The DEA efficiency results can have some very practical benefits for planners and health 
facility managers. The findings of this study have shown that a significant number of 
facilities at all levels are operating at less than optimal levels of pure technical and scale 
efficiency. The analysis of efficiency presented in this report is critical to accountability in 
the sector, especially as the country embarks on devolution. The findings will help hold 
facility managers and other agents to account, by enabling stakeholders to make informed 
decisions. To enhance accountability, greater focus should be placed on efficient use of the 
existing resources at all levels of health.  
 
The findings helps the policy makers find excellence (benchmarking) in the sector and as 
such is an excellent policy/management instrument. Such a benchmarking exercise is useful 
in providing evidence of what can be achieved and the lessons that can be drawn from 
decision-making units (hospitals, referral hospitals, health centres and dispensaries) (DMU) 
of the present system that are operating efficiently. Further, benchmarking will enable policy 
makers to focus on a subset of the dispensaries to understand better the reasons for the 
inefficiencies. This means that by comparing with the efficient facilities, it will be possible to 
learn the causes of inefficiency present. Efficiency benchmarking data can also be used for 
appraising and directing health facility activities.  
 
The findings help identify facilities that are under-performing which will allow focused 
attention to these facilities. This may require further study to investigate the factors 
responsible for inefficiency. Lessons from efficient facilities—indicating that they are 
performing exceptionally well could help other facilities improve efficiency and better 
address the main causes of inefficiency. To learn what the efficient facilities have done that 
contributes to their high rate of efficiency and to inspire improvement in other facilities, there 
will be need for further investigation on selected efficient and inefficient facilities to establish 
the factors responsible for high efficiency and low efficiency rating.  
 
The DEA efficiency results can have some very practical benefits for planners and health 
facility managers. The analysis of efficiency presented in this report is critical to 
accountability in the sector, especially as the country embarks on devolution. Given the 
limited health sector resources, it is imperative that facility managers utilise the available 
resources more efficiently. The fundamental role of efficiency analysis should therefore aid 



37 
 

the government hold facility managers and other agents to account use of the existing 
resources.  
 
There is also need to strengthen national and county health management information systems 
to routinely collect data on health facility input and prices and health services outputs to 
facilitate regular efficiency analyses. Institutionalization of health facility efficiency 
monitoring will empower health decision-makers with the vital information needed to take 
appropriate actions to reduce waste of scarce health systems resources. It will also strengthen 
health sector advocacy for increasing domestic and external resources for health. In the 
process of institutionalisation, there will be need to: (i) familiarize the policy makers (county 
executive officer for health, cabinet secretary for health, medical and non-medical personnel 
and policy makers, facility managers/in-charges at the Ministry of Health with the concepts 
of technical efficiency; (ii) organize hands-on training for MoH economists and planners (and 
where possible county health directors of health and health managers) in the use of the 
efficiency measurement tools; (iii) adapt the available efficiency data collection 
questionnaires/instruments; (iv) undertake a pilot study among a few different level health 
facilities found to have been efficient and the non-efficient ones; (v) establish efficiency 
database at MoH/HQ and at each health district headquarters. 
 
There is need to consider linking funding of health facilities to performance. There is no 
doubt that facility managers and other actors in the health system generally respond as 
expected to financial incentives. The incorporation of efficiency into financial of health 
facilities could potentially offer a promising avenue for future policy, and lessons can be 
drawn from the OBA programme where the health facilities are being reimbursed based on 
the services provided. Policy makers can adapt this model of rewarding results based 
performance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



38 
 

References 

 
1. Powell-Jackson, T., Hanson, K., McLntyre, D., Fiscal Space for Health: A Review of 

Literature, in Working Paper 1. 2012, London School of Hygiene and Tropical 
Medicine: London. 
 

2. Kenya, R.o., Kenya Health Policy Framework 1994 to 2010. 1994, Ministry of 
Health: Nairobi. 
 

3. Kenya, R.o., National Health Sector Strategic Plan II Medium Term Review Report. 
2007, Ministry of Health: Nairobi. 
 

4. Kenya, Republic of Kenya., Constitution of Kenya 2010: Nairobi. 
 

5. Zere, E., Hospital Efficiency in Sub-Saharan Africa: Evidence from South Africa, in 
UNU/WIDER. 2000: Helsinki. 
 

6. Farrell, M.J., The measurement of productive efficiency. Journal of Royal Statistical 

Society, 1957. 120(3): p. 283-281. 
 

7. Kirigia, J.M., Sambo, L.G., Renner, A., Seasa, S., Bah, Y., Technical efficiency of 
primary health units in Kailahun and Kenema districts of Sierra Leone. International 

Archives of Medicine, 2011. 4(15). 
 

8. Salvatore D: Managerial economics: principles and worldwide applications. New 
York: Oxford University Press; 2008. 
 

9. Fried HO, Lovell CAK, Schmidt SS: The measurement of productive efficiency: 
techniques and applications. New York: Oxford University Press; 1993. 
 

10. Coelli TJ, Rao DSP, O’Donnell CJ, Battese GE: An introduction to efficiency and 
productivity analysis. London: Springer; 2005 
 

11. Charnes, A., Coopers, W., Rhodes, E., Measuring the Efficiency of Decision Making 
Units. European Journal of Operational Research, 1978. 3: p. 429-444. 
 

12. Grosskopf S, Margaritis D, Valdaminis V. Competitive effects on teaching hospitals. 
European Journal of Operation Research, 2004; 154: 515-25. 
 

13. Melyn, W. and W. Moesen (1991) Towards a synthetic indicator of macroeconomic 
performance: Unequal weighting when limited information is available, Center for 

Economic Studies Public Economics Research Paper, no. 17. 
 

14. Ancarani A, Di Mauro C, Giammanco M.D. The impact of managerial and 
organizational aspects on hospital wards’ efficiency: Evidence from a case study. 
European Journal of Operational Research, 2008. 
 

15. Koutsoyiannis A: Modern Microeconomics. London: Macmillan Education Ltd; 1979. 
 



39 
 

16. Banker RD, Charnes A, Cooper WW: Some models for estimating technical and scale 
inefficiencies in data envelopment analysis. Management Sciences, 1984, 30(9):1078–
1092. 
 

17. Ferrier G.D, Rosko M, D.Valdmanis V. Analysis of uncompensated hospital care 
using a DEA model of output congestion. Health Care Manage Science, 2006; 9: 
181–88. 
 

18. Ferrario C, Zanardi A. Fiscal decentralization in the Italian NHS: What happens to 
interregional redistribution? Health Policy, 2010 
 

19. Asbu EZ, McIntyre D, Addison T: Hospital efficiency and productivity in three 
provinces of South Africa. South African Journal of Economics, 2001, 69(2):336–358. 
 

20. Rosko MD, Chilingerian JA, Zinn JS, Aaronson WE: The effects of ownership, 
operating environment, and strategic choices on nursing efficiency. Medical Care 
1995, 33(10):1001–1021. 
 

21. Vladmanis V: Sensitivity analysis for DEA models: an empirical example using 
public vs NFP hospitals. Journal of Public Economics, 1992, 48:185–205. 
 

22. Asbu EZ: Hospital efficiency in sub-Saharan Africa: evidence from South Africa. 
Working Paper No. 187. Helsinki: The United National University World Institute for 
Development Economic Research; 2000. 
 

23. G.D, Rosko M, D.Valdmanis V. Analysis of uncompensated hospital care using a 
DEA 
 

24. Coelli T: A guide to DEAP, version 2.1: a data envelopment analysis (computer) 
program. Center for Efficiency and Productivity Analysis, University of New 
England; 1996. 
 

25. Model of output congestion. Health Care Manage Science, 2006; 9: 181–88. 
 

26. A, Di Mauro C, Giammanco M.D. The impact of managerial and organizational 
aspects on Hospital wards’ efficiency: Evidence from a case study. European Journal 
of Operational Research, 2008. 
 
 
 

 
 
 
 
 
 
 
 
 
 



40 
 

Appendix 

 

Output oriented DEA efficiency scores for district hospitals in Kenya  

 
Firm CRSTE

11 VRSTE Scale efficiency Returns to scale 
1 1.000 1.000 1.000 - 
2 1.000 1.000 1.000 - 

3 1.000 1.000 1.000 - 

4 0.381 0.422 0.903 IRS 

5 1.000 1.000 1.000 - 

6 0.340 0.393 0.865 IRS 

7 1.000 1.000 1.000 - 

8 0.378 0.495 0.763 IRS 
9 0.237 0.248 0.955 IRS 

10 1.000 1.000 1.000 - 

11 0.113 0.116 0.973 IRS 

12 0.573 0.691 0.829 IRS 

13 0.728 0.746 0.977 IRS 
14 1.000 1.000 1.000 - 

15 0.327 0.484 0.675 IRS 
16 0.848 1.000 0.848 IRS 

17 0.301 1.000 0.301 IRS 

18 0.907 1.000 0.907 IRS 

19 1.000 1.000 1.000 - 

20 1.000 1.000 1.000 - 
21 1.000 1.000 1.000 - 

22 0.293 0.305 0.959 IRS 
23 1.000 1.000 1.000 - 

24 1.000 1.000 1.000 - 

Mean   0.726 0.788 0.915  

 

                                                 
11 Note crste = technical efficiency from CRS DEA, vrste = technical efficiency from VRS DEA and scale = 

scale efficiency = crste/vrste. 
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Technical and Scale Efficiency of Dispensaries 
Firm CRSTE

12
 VRSTE Scale efficiency Returns to scale 

1 0.394 0.956 0.412 DRS 

2 0.650 0.670 0.971 IRS 

3 0.280 0.286 0.977 DRS 

4 1.000 1.000 1.000 - 

5 0.643 0.701 0.917 DRS 

6 0.237 0.293 0.808 DRS 
7 1.000 1.000 1.000 - 

8 0.335 0.373 0.897 DRS 

9 0.399 1.000 0.399 DRS 

10 0.711 0.711 1.000 - 

11 0.638 1.000 0.638 DRS 

12 0.227 0.310 0.733 DRS 

13 1.000 1.000 1.000 - 
14 1.000 1.000 1.000 - 

15 1.000 1.000 1.000 - 

16 0.759 0.759 1.000 - 

17 0.181 0.224 0.806 DRS 

18 1.000 1.000 1.000 - 

19 1.000 1.000 1.000 - 

20 0.288 0.322 0.894 DRS 

21 0.300 0.337 0.891 DRS 

22 0.334 0.372 0.897 DRS 

23 0.387 0.387 0.999 - 

24 0.218 1.000 0.218 IRS 

25 0.195 0.268 0.730 DRS 
26 0.032 1.000 0.032 IRS 

27 0.078 0.095 0.827 IRS 

28 0.116 0.116 0.998 - 

29 0.288 0.322 0.894 DRS 

30 0.113 0.119 0.942 DRS 

31 0.442 0.529 0.836 DRS 

32 0.436 0.452 0.966 DRS 
33 0.245 1.000 0.245 IRS 

34 0.201 0.203 0.990 DRS 

35 0.543 0.549 0.988 DRS 

36 0.152 0.231 0.659 DRS 

37 1.000 1.000 1.000 - 

38 0.162 0.214 0.757 DRS 

Mean 0.473 0.600 0.824  

Note: crste = technical efficiency from CRS DEA,  vrste = technical efficiency from VRS 

DEA,  scale = scale efficiency = crste/vrste 

 

 
 
 

                                                 
12 Note crste = technical efficiency from CRS DEA, vrste = technical efficiency from VRS DEA and scale = 

scale efficiency = crste/vrste. 
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Technical efficiency scores for private for profit dispensaries  

 
Efficiency 
brackets 

Number of hospitals in 
various Constant Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Variable Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Scale Technical 
efficiency brackets (%) 

1-10 0 0 0 

11-20 3 2 0 
21-30 2 0 0 

31-40 3 2 0 
41-50 5 2 2 

51-60 5 5 1 
61-70 1 4 5 

71-80 4 6 2 

81-90 3 2 0 
91-99 0 2 6 

100 7 8 17 
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Technical efficiency scores for private for profit dispensaries  

 
Firm crste  vrste  scale crste  vrste  scale crste  vrste  scale Returns to scale 

1 0.125 0.135 0.925 drs 

2 0.874 0.927 0.943 irs 

3 0.609 0.609 1.000 - 

4 1.000 1.000 1.000 - 

5 1.000 1.000 1.000 - 

6 0.366 0.573 0.638 drs 
7 0.865 0.942 0.918 irs 

8 0.180 0.409 0.440 drs 

9 1.000 1.000 1.000 - 

10 0.429 0.429 1.000 - 

11 0.547 0.547 1.000 - 

12 0.480 0.769 0.625 drs 

13 1.000 1.000 1.000 - 
14 1.000 1.000 1.000 - 

15 0.754 0.793 0.950 drs 

16 0.508 0.655 0.776 drs 

17 0.712 0.712 1.000 - 

18 1.000 1.000 1.000 - 

19 0.817 0.817 1.000 - 

20 0.290 0.302 0.961 irs 

21 0.284 0.506 0.561 drs 

22 0.161 0.161 1.000 - 

23 0.357 0.357 1.000 - 

24 0.786 0.786 1.000 - 

25 0.507 0.668 0.759 drs 
26 0.800 0.849 0.942 irs 

27 0.422 0.703 0.601 drs 

28 0.397 0.618 0.644 drs 

29 0.585 0.585 1.000 - 

30 0.519 0.519 1.000 - 

31 0.489 1.000 0.489 drs 

32 1.000 1.000 1.000 - 
33 0.487 0.746 0.652 drs 

Mean 0.617   0.701   0.873  
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Technical efficiency scores for mission dispensaries  
 
Efficiency 
brackets 

Number of hospitals in 
various Constant Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Variable Returns to 
Scale Technical efficiency 
brackets (%) 

Number of hospitals in 
various Scale Technical 
efficiency brackets (%) 

1-10 0 0 0 

11-20 3 1 1 
21-30 1 2 1 

31-40 4 0 2 
41-50 5 2 0 

51-60 2 2 4 
61-70 2 0 2 

71-80 1 1 4 

81-90 0 5 3 
91-99 0 2 1 

100 7 10 7 

 
Technical efficiency scores for Mission  
Firm crste  vrste  scale crste  vrste  scale crste  vrste  scale Returns to scale 

1   0.578       0.840   0.688  drs 

2 0.435   0.840   0.518  drs 
3  0.167   0.231   0.724  drs 

4 0.761      1.000   0.761  drs 
5 0.500   0.842   0.594  drs 

6 0.652   0.743   0.877  irs 
7 0.124   0.144   0.865  drs 

8 0.494   0.597   0.828  irs 

9 1.000      1.000   1.000   - 
10 0.324   1.000   0.324  irs 

11 1.000   1.000   1.000   - 
12 0.533   0.840   0.635  drs 

13 0.153   0.215   0.710  drs 
14 1.000      1.000   1.000   - 

15 0.383      0.407   0.941  irs 

16 0.667   0.913   0.730  drs 
17 0.328   0.927   0.354  irs 

18 0.302   0.520   0.581  drs 
19 0.241      1.000   0.241  irs 

20 1.000      1.000   1.000   - 
21 1.000      1.000   1.000   - 

22 1.000      1.000   1.000   - 

23  0.431   0.440   0.981  irs 
24  0.500      0.840   0.596  drs 

25 1.000 1.000 1.000 - 
Mean 0.583 0.774   0.758  

 
 
 
 
 


