
Paper title   1  

 

 
 

 
  

Research Paper 2011 (70) 

Papua New Guinea: Modeling costs and 
efficiency of primary health care services in 

Papua New Guinea 
Sponsored by the Asian Development Bank 

Professor Brett Inder 
Econometrics & Business Statistics, Monash University 

Jean Spinks 
Centre for Health Economics, Monash University 

Dr Pratima Srivastava 
Centre for Health Economics, Monash University 

Rohan Sweeney 
Centre for Health Economics, Monash University 

 

 

 

October 2011 
 

Centre for Health Economics 
ISSN 1833-1173 

ISBN 1 921187 69 7 



Papua New Guinea: Modeling costs and efficiency of primary health care services in Papua New Guinea 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correspondence: 

Jean Spinks  
Centre for Health Economics  
Faculty of Business and Economics  
Monash University   Vic   3800 
Australia  

Ph: +61 3 9905 0758   Fax: +61 3 9905 8344 
Email: jean.spinks@monash.edu  
 

mailto:jean.spinks@monash.edu


 
A component of Technical Assistance Program TA4882 
Final Report  
November, 2009 

 
 

Papua New Guinea: Modeling costs and efficiency of 
primary health care services in Papua New Guinea  
(Sponsored by the Asian Development Bank)  
 
 
 
 
 
 
Prepared by:   Professor Brett Inder 
   Jean Spinks 
   Pratima Srivastava 

Rohan Sweeney 
 
 

Centre for Health Economics 
Monash University, Australia 

 

For:   Papua New Guinea National Department of Health 

   Asian Development Bank 

 

 

 

 

 

 

 



  Page | 2 

 

CONTENTS 

 

Abbreviations...................................................................................................................................................................................3 

Executive Summary.......................................................................................................................................................................4 

INTRODUCTION.........................................................................................................................................................................5 

BACKGROUND ............................................................................................................................................................................6 

Research Questions .............................................................................................................................................................7 

Methodology...........................................................................................................................................................................8 

Consultation......................................................................................................................................................................... 10 

Collaborative Partners..................................................................................................................................................... 10 

Site Selection, Sampling Methodology and Sample size .................................................................................... 10 

Data Sources and Data Collection Tools................................................................................................................... 11 

Ethics Approval .................................................................................................................................................................. 11 

Work undertaken .............................................................................................................................................................. 12 

General observations and findings.................................................................................................................................. 15 

Costing model results and interpretation .................................................................................................................... 21 

Summary and conclusions.................................................................................................................................................. 28 

List of Appendices .................................................................................................................................................................. 30 

Appendix One: Schedule of meetings undertaken by the Monash research team during the initial 
consultation phase December 15‐19, 2008. ........................................................................................................... 31 

Appendix Two: Report on the Development Partners Round Table, Dec 16, 2008............................... 32 

Appendix Three: Site selection, sampling methodology and sample size.................................................. 33 

Appendix Four: Questionnaire used to survey Health Facilities.................................................................... 35 

Appendix Five: Questionnaire used to survey Health Facility Users ........................................................... 41 

Appendix Six:  Monash University Ethics approval letter for the project .................................................. 44 

Appendix Seven: PNG National Research Committee Informal Ethics Clearance letter ...................... 45 

Appendix Eight: Terms of Reference for the Consultants................................................................................. 46 

Appendix Nine: Recommended items for routine data collection ................................................................ 49 

Appendix Ten: Assumptions utilised in costing tool........................................................................................... 52 

Appendix Eleven: Conceptual Framework for the Rural Health Costing Model ..................................... 57 



  Page | 3 

 

 

ABBREVIATIONS 

 

ADB          Asian Development Bank 

AusAID         Australian Agency for International Development  

CBSC          Capacity Building Service Centre 

CHE          Centre for Health Economics 

DWU          Divine Word University 

JICA          Japan International Cooperation Agency 

MSH          Management Sciences for Health 

MTEF          Medium Term Expenditure Framework 

NDoH          National Department of Health 

NEFC          National Economic Fiscal Commission  

NHIS          National Health Information System 

NZAID          New Zealand International Aid & Development Agency 

PHA          Provincial Health Advisors 

PPP          Public Private Partnerships 

SWAp          Sector Wide Approach 

TA          Technical Assistance 

UNICEF        United Nations Children Fund 

WHO          World Health Organisation 

 

 

 

 

 

 

 

 



  Page | 4 

 

EXECUTIVE SUMMARY 

 
This is the Final report for the project: “Modeling costs and efficiency of primary health care 
services in Papua New Guinea”. This project was initiated by the Department of Health, PNG, and 
has been identified by the Secretary for Health, Dr Clement Malau, as a priority issue.  The project 
will provide the National Department of Health in PNG with timely and accurate primary health 
service costing information, which can be used to inform future funding of primary health care 
facilities. The main output of this project is an interactive spreadsheet tool known as the Rural 
Health Costing Model. This model can be used by the National Department of Health, development 
partners and other stakeholders to answer a range of questions relating to the cost of providing 
primary health care services in PNG.  
 
This research project aims to address the knowledge gap, and provide an evidence base for the 
PNG Government to fund primary health care services for the next budget planning cycle, and into 
the future through the National Health Plan and other initiatives.  
 
This research project seeks to address three main questions: 

1. What are the current costs of running rural health care facilities in Papua New Guinea? 
2. What additional resources would be required to provide a normative level of service 
 provision or specific service level targets?  
3. Based on the resource input and output data collected from facilities, what is the relative 
 efficiency of primary health care facilities in PNG? 

 
The Rural Health Costing Model can be used to provide answers to all three of these questions. 
However, there is scope for additional analysis to be undertaken, particularly around questions 2 
and 3, which would be informative to the NDoH National Health Planning Team to cost the National 
Health Plan. 
  
The project consisted of three phases of work. Phase One began in December 2008 and involved 
a literature review and comprehensive stakeholder engagement. Phase Two involved primary data 
collection from rural health facilities which began in late January 2009 and was completed in May 
2009.  Phase Three of the project involved data analysis, reporting and result dissemination and 
was completed in November 2009.  

This report contains a number of analyses that can be extracted from the costing model as it 
currently stands. The model has been designed so that it can incorporate additional data when it 
becomes available, which will make further analyses possible.  

Key analyses to date highlight the role of human resources in the running of health centres.  
Staffing costs represent the major cost item, with over 60% of total costs being attributed to this 
area.  The model also highlights wide variation in staff productivity, and suggests there is in most 
areas capacity for increased service delivery using present staffing levels, although increases in 
staffing levels will be required to provide for an increasing population in the future.  

The model also shows significant deficits in spending on infrastructure and equipment, and medical 
supplies.  Service delivery would also be improved immensely with further operational funding 
available at health centre level, particularly to cover transport and other costs which can be used to 
improve the low-level of outreach services currently being undertaken by health centres.  

Overall, the analysis suggests that there is scope for significant improvements in efficiency in 
delivery of primary health care services in PNG. Broadening the routine reporting requirements and 
integrating centralized information systems will assist with ongoing monitoring and improvement of 
service delivery. 
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INTRODUCTION 

 
Papua New Guinea (PNG) faces some enormous challenges in the delivery of primary health 
services to the population. The World Health Organisation (WHO) reports that PNG has the lowest 
health status in the Pacific region1. In 2005 under five mortality in PNG was 74 per 1000 live births, 
and life expectancy at birth was 59 years for females and 63 years for males2. Communicable 
diseases are the most common cause of morbidity and mortality in all age groups, with malaria, 
tuberculosis and HIV/AIDS all major problems. The total expenditure on health as a percentage of 
Gross Domestic Product (GDP) was 3.6% for 20043. 
 
Since decentralisation in 1995, and the introduction of the Organic Law on Provincial Government 
and Local Government (or New Organic Law), local governments in Papua New Guinea (PNG) 
have held the responsibility for most aspects of health service delivery in rural areas. The 2001 
Review of Rural Health Services (GoPNG, 2001) noted a number of challenges posed by the 
introduction of the Organic Law, and identified that whilst planning and budgeting for health 
services has been devolved to the district level, the planning capacity at that level is limited, and as 
a result budgets tend to be unrealistic4. This has led to low quality National level data to inform 
budgeting and priority setting activities at the central level. This means there is little connection 
between the level of funding of health facilities and the costs of health service inputs or health 
facility outputs. 
 
According to the PNG Secretary for Health, Dr Clement Malau, the problem is due in part to both 
the lack of budgeting and priority setting capacity of health system management at the health 
service level, and the lack of a standardised reporting system which informs both local level and 
national level health system administrators5.  
 
This research project aims to address the knowledge gap, and provide an evidence base for the 
PNG Government to fund primary health care services for the 2010 budget appropriation and into 
the future. With the Government of PNG and the donor community moving towards a sector wide 
approach (SWAp) to health sector reform6, this research project will support evidence-based 
priority setting leading to  long-term sustainability of health system financing.  
 
Overall, the project will assist the PNG National Department of Health to build capacity in the area 
of costing and budgeting techniques designed specifically for data collection in primary health 
centres, with the aim of providing robust local and national level data to inform budgeting and 
priority setting activities. This is particularly important as the NDoH has committed to fully costing 
the next National Health Plan, due for release in 2010. It will also assist local researchers and 
administrators to strengthen systems for ongoing data collection and analysis. This will lead to 
greater accountability for health sector funds. 
 
 
 
 

                                                             
1 World Health Organisation, 2008. Papua New Guinea health situation and trend. Available at: 
http://www.wpro.who.int/countries/png/health_situation.htm Accessed 31/01/08. 
2 World Health Organisation, 2008. Papua New Guinea country profile. Available at: 
http://www.who.int/whosis/database/core/core_select_process.cfm?country=png&indicators=nha Accessed 31/01/08.  
3 World Health Organisation, 2008. PNG core health indicators. Available at:  http://www.who.int/countries/png/en/ Accessed 31/01/08. 
4 GoPNG, 2001. Functional and Expenditure review of Rural Health Services of 2001. Port Moresby: PSRMU, Government of Papua 
New Guinea.  
5 Dr Clement Malau, Secretary for Health, Department of Health, PNG. Personal communication, July 2007. 
6  Bolger J et al. (2005). Papua New Guinea’s Health Sector: A review of capacity, change and performance issues. Discussion paper 
No 57F. Access at: http://www.ausaid.gov.au/publications/pdf/png_health.pdf 
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BACKGROUND 

1. The ADB Consultation Mission in February 2008 revised the scope of the Technical 
Assistance (TA4882) for PNG Health Sector Support following discussion with the PNG 
Department of Health.  

2. Following further consultations with the PNG Government in March and April 2008, it was 
identified that there was a need to conduct a study on the costing of rural health service 
delivery as well as a need to strengthen the policy framework and capacity for Public 
Private Partnerships (PPP). 

3. During a round table discussion with the PNG Government Representative in April 2008, it 
was discussed that useful information such as the costing study undertaken by the National 
Economic Fiscal Commission (NEFC) in 2005, and the Minimum Standards for District 
Health Service in PNG (2001) should be considered when undertaking any such costing 
study. It was also suggested to involve PNG young professional / post-graduate students in 
the modelling of costs study to increase the country’s capacity to undertake this type of 
work in the future.  

4. At the end of the round table discussion on April 16, 2008, the PNG NDoH requested and 
agreed with donor partners to change the scope of the original TA to incorporate two 
components of the revised TA: (1) Modelling Cost and Efficiency of Primary Health Care 
Services; and (2) Strengthen policy framework and capacity for Public Private Partnerships 
(PPP) in the health sector. 

5. Monash University was contracted to provide the services to complete component one of 
this activity, redefining the previous scope of “A report defining a comprehensive reform 
process including ADB’s participation in restoring basic health services to PNG’s rural 
population”.  

6. The revised TA outcome, outputs and objectives as pertaining to Component 1, “Costing 
service delivery model for primary health care”, are summarised below. 
 
 

TA4882   New Scope 
Objective Expand the coverage and quality of primary health care services 

in rural areas through the engagement of and collaboration with 
the large industrial groups who have operations in PNG. 
Increase the efficiency of primary health care delivery and 
services comparing inputs resources and health service outputs 

Outcomes 

Increase the capacity of PNG researcher/ young professional 
and NDoH staff o expenditure monitoring.  

Outputs Accurate survey data from a sample of urban and rural primary 
health facilities to identify the real costs associated with the 
delivery of the standard health care package. 

 Analysis of the survey to identify the cost drivers associated with 
primary health care provision in PNG including contracting health 
services in Provinces. The report will include policy implications, 
recommendations, and practical implantation plans and 
strategies. 

 On-the-job training of PNG researchers/ young professionals and 
NDoH staff on quantitative service delivery and public tracking 
expenditure survey. 
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RESEARCH QUESTIONS 

 
This research project seeks to address three main questions: 
 

1. What are the real costs of running rural health care facilities in urban, remote, island and 
coastal settings in Papua New Guinea? 
 

2. What additional resources would be required to provide a normative or targeted level of 
service provision in these health facilities?  
 

3. Based on the resource input and output data collected from facilities, what is the relative 
efficiency of primary health care facilities in PNG? 
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METHODOLOGY 

 
In this section we will discuss the methodology adopted in this project, drawing on previous work 
and literature.  Phase one of this project included a substantial literature review of relevant 
international research as well as relevant PNG health policies, funding mechanisms and costing 
research, and this informs much of the formulation of methodology. 
 
The Health System and Costs 
 
As is well known to those working in the sector, the funding arrangements for health services in 
PNG are complex.  Different levels of Government and Departments are responsible for different 
categories of expenditures.  In addition, there is specially targeted funding for specific initiatives, 
often driven by donor agency support.  The complexity of funding sources makes it difficult to 
identify the “true” or total cost of health service provision at the level of a particular entity, such as a 
health centre.   
 
At a conceptual level, it would be possible to identify total expenditure on health nationally by 
adding together the total spending of all the different levels of government and non-Government 
bodies on health-related activities.  This could be thought of as a vertical approach to calculating 
costs.  The contrasting horizontal approach is to take a slice / section across all these different 
streams / sources of funding, where that section represents a particular entity such as a health 
centre. 
 
One example of this horizontal approach to costing is the pioneering work done by the National 
Economic Fiscal Commission (NEFC) in developing costings for a range of services, including 
health service delivery.  Given the mandate of the NEFC, their “slice” focuses on expenses 
incurred at the provincial and district level.  This provides valuable insight into the expenditure 
patterns and priorities of provincial authorities, but does not give an overall picture of the costs of 
service delivery. Notable costs incurred at the National level for the health system include staff and 
pharmaceutical costs. There has been excellent collaboration and information sharing between the 
NEFC and the project team to ensure a consistent approach to methodology wherever appropriate 
and to ensure that this project value adds to the existing body of work.  
 
There are a number of benefits to undertaking an exercise to determine total costs at the entity 
level.  The most important of these is the capacity to deliver an analysis of costs of service 
delivery.  Currently health centres report detailed monthly outputs in terms of services provided.  
With costing data, it will be possible to measure productivity – the cost of inputs required to 
produce each unit of output.  These measures can then be compared across centres, provinces, 
types of service, and other relevant strata.   
 
This service-level costing analysis also provides the capacity to identify funding shortfalls, by 
linking funding to inputs and then to outputs.  As outputs are benchmarked against measures of 
demand for services, shortfalls in current levels of service provision can be identified and costed.    
 
Costing Models 
 
Quantitative Service Delivery Survey (QSDS) and Public Expenditure Tracking Survey (PETS) 
literature has informed the development of the data collection instruments. The QSDS and PETS 
methodologies were pioneered in Uganda in 1996 as a way of linking the delivery of public 
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services with government expenditure.  Since then, surveys have been undertaken for both health 
and education in a number of countries including Chad, Madagascar, Mozambique, Nigeria and 
Zambia. An education survey was undertaken in PNG in 2002 which captured limited information 
on health facilities7. Dehn et al 20038 argue that such micro-economic-level surveys can be 
undertaken at the service provider level to assess the efficiency of public spending, as well as the 
quality and quantity of services.  
 
Following a needs analysis with the NDoH and development partners, an existing EXCEL based 
costing tool developed by Management Sciences for Health (MSH), known as CORE-Plus, was 
selected as the basis of the costing tool, and has been adapted to meet local requirements.  A 
recent comparison of international costing tools, commissioned by the WHO guided this selection9.   
 
As the model development progressed, a number of reworkings of the structure of the model took 
place, so that the final product is quite unique and, we believe, innovative.  A particular focus has 
been to develop a model structure that is easily generalisable.  While the existing models 
(including CORE-Plus) provide an excellent and comprehensive structure in some dimensions, 
they are designed to provide data for a particular health centre, and need to be duplicated for each 
subsequent Centre.  This makes it particularly difficult to produce a model and to extract useful 
summary results when interest is in costs for a large number of centres.  In this study we have data 
on over 50 centres, we found that already this cumbersome design of CORE-Plus was quite a 
constraint to populating our model.  The problem becomes even more acute when an aim of the 
work is to produce cost estimates for all 680 rural health centres in PNG, a step that is essential if 
the model is to inform budget and planning decisions.  After a great deal of working and reworking, 
we have set up a model design which retains the comprehensiveness of the CORE-Plus and other 
models in the literature, but also allows for easier expansion to cover more centres, and easier 
extraction of key summary information across health centres. 
 
The results of the data analysis can be used in a number of ways, including: 

• Determine the current running costs of health facilities in different settings;  
• Estimate the likely running costs of appropriately resourced health facilities (operating at 

minimum standards) in different settings; 
• Use the results of this analysis to directly inform the budgeting and priority setting activities 

for the health budget on primary health care; 
• Determine the cost drivers for the delivery of primary health care in PNG which can inform 

the major policy implications for the NDoH; 
• Determine the relative efficiency of primary health care facilities compared with comparable 

facilities based on the resource input and output data collected, enabling policy makers to 
identify areas of strength and areas for improvement; 

• Provide a basis for NDoH and PNG researchers to review and update routine National level 
data collection of primacy health care facility budgeting information; and 

• Build capacity within the PNG NDoH and for PNG researchers in developing interactive 
health service costing models that are useful for decision making. 

 
Some of these issues are addressed in the Results section presented below. 
                                                             
7 Filmer D et al (World Bank), 2004. Public expenditure and service delivery (PESD). Available at: 
http://econ.worldbank.org/external/default/main?theSitePK=477916&contentMDK=20564907&menuPK=546432&pagePK

=64168182&piPK=64168060 Accessed 01/10/07 
8 Dehn J, Reinikka R, Svensson J. Survey tools for assessing performance in service delivery. Available at: 
http://siteresources.worldbank.org/INTPEAM/Resources/PETS1.pdf Accessed 01/10/07 
9 World Health Organisation (2008).  Final Reports of Technical Review of Costing Tools.  Commissioned by an 
Inter‐agency Steering Committee and the Partnership for Maternal, Newborn and Child Health.  Bitrán & 
Associates. Available at : http://www.who.int/pmnch/topics/economics/costtoolsreview/en/index.html 
Accessed 12/12/2008 
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CONSULTATION 

 
The initial consultative phase of the project was completed in December 2008.  During this period, 
the Team Leader and Project Managers visited the Partner Organisation (National Department of 
Health PNG) and key stakeholders, and undertook a round table discussion with the Development 
Partners.  A summary of the organisations consulted during this time can be found in Appendix 1, 
and a summary of the round table discussion can be found in Appendix 2.   
 

COLLABORATIVE PARTNERS  

Divine Word University (DWU) is located in Madang, PNG and has a strong program in delivering 
training in the health sciences, including Health Management. DWU is the only institution in PNG to 
train Health Extension Officers, who are usually responsible for patient care in rural areas, as well 
as the coordination and administration of community health services.  
 
DWU is a collaborative partner with Monash University for this project and assisted with data 
collection in the Madang and East New Britain Provinces. Key personnel at DWU were trained by 
Monash researchers in the data collection techniques specific to this project in February 2009. The 
principal researcher from DWU visited Monash University in August 2009 for an internship.  This 
visit involved training on spreadsheet modeling and further collaborative work on the data analysis 
and reporting phase of the project.  
 
The Burnet Institute, PNG Office, is also a collaborative partner. The PNG office is based in Port 
Moresby and is providing logistical support for the project.  The research team have visited the 
Burnet Office staff in Port Moresby on a number of occasions, providing an overview of the 
research aims, methodology and main findings. 
 
 

SITE SELECTION, SAMPLING METHODOLOGY AND SAMPLE SIZE 

 
Site selection was undertaken in conjunction with the NDoH, the ADB and key stakeholders.  Five 
provinces, representing the four regions of PNG, were chosen for inclusion. These provinces were 
purposefully selected to provide a representative sample of health facilities across remote, island 
and coastal settings, and to capture the heterogeneity of health services across the country.  
Health facilities were selected from within each of these Provinces using a stratified random 
sampling method, which is described in Appendix 3.  
 
The original terms of reference indicated that a sample of at least 30 health facilities would be 
included. It became clear early in the consultation phase that this sample size would be inadequate 
to sufficiently capture the heterogeneity of health centers, and that a sample size of over 50 health 
facilities would provide more robust results.  
 
The sample design also included a purposeful oversampling of privately funded health centres, 
mainly in the highlands areas.  These centres receive support from major international companies 
operating in the region.  There was particular interest in identifying possible differences in the 
operations and costings of these centres compared to government or church-run centres. 
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DATA SOURCES AND DATA COLLECTION TOOLS 

 
Data collection at health centre level took place via two questionnaires. The first is a questionnaire 
administered by researchers from Monash University or DWU to a senior health officer at each of 
the selected health facilities. The second is a questionnaire administered by local research 
assistants to health facility users, who have been trained and were under the supervision of 
researchers from Monash University or DWU. 
 
Both questionnaires were designed following a thorough literature review, and incorporating 
feedback from key stakeholders. The questionnaire was then piloted in the field in the initial part of 
Phase 2 (February 2009). Further modifications were made to the questionnaires based on the 
pilot before the tools were finalised.  
 
The health facility questionnaire can be found in Appendix 4 of this report, and the health facility 
user questionnaire can be found in Appendix 5.  
 
It became apparent early in the project that much of the data required for obtaining an accurate 
costing of health centres was not available at health centre level.  Relevant costs are incurred at 
district and provincial level, as well as nationally through the Department of Health and other 
Departments, as well as through church and other agencies.  To construct a complete picture of 
the “true” cost of running health centres, it was necessary to gather data from all of these sources, 
to check for consistency, and to compile all these different data sources in a coherent model.   
 
In line with this, administrative data was obtained from the National Department of Health and from 
each of the included Provincial Health Offices, as well as from church and private organisations 
that are responsible for the relevant health facilities. This data includes information on items such 
as health facility service output, personnel costs, external funding and grants, and comes from a 
variety of sources in a number of different forms. Collection of this data has been time consuming 
and intensive. 
 

ETHICS APPROVAL 

 
Ethics approval has been granted for the project from Monash University (see Appendix 6).   
 
Ethics approval from the PNG National Research Committee was also granted (see Appendix 7).  
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WORK UNDERTAKEN 

 
The terms of reference are provided in Appendix 8.   
 
 
 
Phase One: Initial consultative phase 
 
Phase One took place in December 2008, and piloting of the questionnaires was conducted at the 
start of Phase Two (data collection phase) in early February 2009.   
 
 
Phase Two: Data collection  
 
The second phase of the project involved primary data collection in the selected health facilities. 
Following the pilot of the questionnaires, it was realised that additional supporting data from other 
sources would be required, in addition to the data collected at the health facilities. Sources for data 
collection include the National Department of Health, each of the included Provincial Health 
Offices, and each of the church administrations responsible for the running of selected health 
facilities. This took a significant amount of extra time.  
 
It was originally proposed that all data collection could be undertaken in a single trip from Australia 
to PNG. However, as a result of both the increased time taken to collect additional supporting data, 
and the increased number of health facilities in the sample size, a second data collection trip took 
place in May 2009.  
 
The organisation of logistic arrangements to visit health facilities was undertaken by the Project 
Managers, with support from the collaborating partner, the Burnet Institute PNG office, and the 
relevant Provincial Health Offices.  Local research assistants were hired and trained to conduct the 
health facility user surveys in each Province.  
 
Research was conducted in teams, with each team consisting of at least one Monash or DWU 
senior researcher, and one local research assistant. Interviews with health facility workers usually 
took between 1.5 hours to 2 hours, during which time local research assistants undertook user 
surveys. Interviews with health facility workers were carried out in English language, and in Tok 
Pisin or other local language as appropriate for health facility users.  
 
It was suggested in the initial project consultation phase that at least one Aid Post should be visited 
as part of the data collection for each Health Centre, either on the way to or from the Health 
Centre. However, it became obvious that this was not logistically possible for many reasons, 
including the additional time and cost associated with this process, security considerations, and 
many of the Aid Posts being closed down. Only Aid Posts which were accessible en route to or 
from Health Facilities were visited, which resulted in fewer Aid Posts being visited than we would 
have liked. This is still consistent with the original Terms of Reference, which only specified the 
number of health facilities to be visited.  We consider that the data already included in the model is 
sufficient to provide reasonable estimates for the costs associated with running Aid Posts, as well 
as the proposed new Community Health Posts.  
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Phase Three: Data analysis and dissemination of results  
 
Phase Three of the project began in March 2009 and is now complete. It involves the building of 
the costing tool, data analysis and the dissemination of results. The costing tool comprises of a 
series of interlinked spreadsheets which estimate the total cost of each of the facilities in the 
sample. The costing tool amalgamates the data collected from the health facilities, with the 
supporting data collected from other sources, such as Provincial Health Offices. From this, three 
costs can be estimated, namely: 
 

i. The current cost of running rural health services at the current level of health service 
output; 

ii. Given the current status of health facility infrastructure, the likely capital outlay required to 
bring rural health facilities to a “normative” or “Minimum Standard”10; and 

iii. An estimate of the cost of running rural health services if a package of improved service 
targets was being delivered. It is possible that demand for services may increase initially if 
a higher level of service is provided, before a new equilibrium is reached. Therefore a 
“what-if” scenario will be incorporated which can be used to estimate this cost at varying 
levels of health system output. 
 

A conceptual overview of the aims of the Rural Health Costing Model is provided in Appendix 11. 
 
This tool can also be used as the basis for more in-depth analyses. For example, average unit 
costs for service provision and cost functions can be calculated. These can be used to determine 
the cost drivers at the service level, including those that may be outside the primary health care 
system. The model is designed to perform a range of sensitivity and “what-if” analyses that are 
required by NDoH senior policy makers and advisors. “What-if” queries with regard to costs enable 
the user to predict the budgetary implications of changes to one or more input prices, as well as 
changes in service provision outputs.  
 
Other analyses, such as the relative efficiency of service provision by government, church or 
private providers of health care can also be undertaken.   
 
A major component of the latter part of phase three is the training of PNG researchers and NDoH 
staff by Monash University personnel in the development and use of the costing tool. As outlined in 
the Terms of Reference, a training internship was provided to a PNG researcher from DWU to 
attend the Centre for Health Economics, Monash University. During this internship, the researcher 
was part of the team which built the costing model, and received in-depth training in this skill. This 
internship is seen as an important component of the project and a way of building ongoing links 
between health economics researchers in PNG and Australia. Further, we did offer an internship to 
a staff member from the PNG National Department of Health in how to use the costing tool for 
policy analysis and as an evidence base for policy decisions.  The Department was unable to 
spare this person. 
 
Phase 3 extended through to November 2009 due to a range of issues that have arisen with data 
that is needed to adequately populate the model.  Specific areas where major data gaps exist 
include information about allocation of human resources (who works at which health centre, and 
what pay levels do they receive?), access to medical supplies, cost of outreach services, and costs 
of targeted programs in HIV/AIDS prevention and treatment.  Through the period of July to 
November, the Monash team have been working with a number of Department of Health staff and 
advisers to identify the key pieces of information that would be required in order to ensure the 
                                                             
10 As specified by the Minimum Standards for District Health Services in PNG, 2001.  
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model provides accurate costing data.  Earlier versions of the model relied on assumptions to fill 
the data gaps, but as further data has become available, these assumptions have been replaced 
with more reliable estimates. 
 
The other extension to Phase 3 has involved a reformatting of the costing model to allow it to be 
more easily generalized to multiple health centres, a necessity in using the model for costing future 
health plans and for budgeting. 
 
The Monash Team Leader and Project Managers made an extra trip to Port Moresby in August 
(24th-28th) to discuss these extensions with a number of stakeholders, to work through the specific 
data issues, and agree on a plan for bringing the project to closure.   
 
The final closure of the project involved a series of meetings and presentations in Port Moresby in 
November 2009. The official “launch” of the Rural Health Costing Model was held on Thursday 19th 
November in Port Moresby.  
 
Dissemination of findings will also involve the production of research papers to be submitted for 
publication in international journals. These will focus on the methodological issues associated with 
the use of costing models to explain the variation of costs with regional characteristics (particularly 
geographic characteristics), and cost comparisons with other countries in the region. 
 
The costing model developed has a range of generic applications for budgeting, priority-setting 
exercises and the formalising of public-private alliances. The results of the costing model analysis 
would also be able to inform similar exercises in other lower-income countries in the region. 
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GENERAL OBSERVATIONS AND FINDINGS 

In this section we make some general comments on what has been learnt through the work 
undertaken in Stage 2 of the project, and potential implications.  These comments are based on 
qualitative data collected from the team of researchers during their visits to more than 50 health 
centres, and also based results from the surveys of health facility users.   

As previously described in the report, at each health centre visited, users of the facility were 
interviewed regarding the accessibility of the health centre. This interview had multiple purposes. 
Firstly, it was used to triangulate various data items from the interview with health centre staff. For 
example, confirmation of opening hours and user fee practices. Secondly, people were asked 
about why they chose to attend specific health facilities. The full questionnaire titled “Survey for 
Health Centre Users” can be seen in Appendix 5. 

The Survey for Health Centre Users was implemented by PNG researchers, usually in Tok Pisin or 
the local language if appropriate. Survey participants were selected by convenience. Researchers 
approached health centre users after their consultation and ask if they would be able to participate 
in a short questionnaire. All health centre users were informed the interview was voluntary and 
anonymous.  Some participants were invited to participate prior to their health centre consultation, 
but the interview always took place after the consultation. When the consultation was for a child, 
the attending parent or guardian was interviewed. 

There were some occasions when the study team arrived at a health centre and there were no 
patients to interview. This tended to happen when the team arrived in the afternoon, when health 
centres were quite commonly very quiet. On these occasions, researchers would walk into the 
local village(s) or meeting spots and invite people to participate in the survey. These participants 
were requested to respond to the questions referring to their most recent health facility 
consultation. The interview only proceeded if they had been to the health centre in the previous 3 
months. 

1. Sources of Information 

Understanding the full financial position of a health centre is a complex process, with the need to 
gather information from various sources.  What was well recognized prior to the commencement of 
this project is that certain costs are borne at the national level (eg staff salaries), some at provincial 
level, and others at health centre level.  However, the division of costs between health centre and 
district or provincial health centre has not been well understood, and there appears to be a deal of 
variation across health centres and provinces.  In general, though, it is apparent that at the health 
centre level, there is little responsibility for managing expenditures.  The vast majority of ongoing 
costs are managed at provincial (or district) level.  Furthermore, at provincial level there is very little 
systematic documenting of costs in relation to specific health centres, so extracting the direct 
expenses associated with a particular health centre is almost impossible.  A number of 
assumptions and estimates need to be made based on partial information. 

This lack of documentation and reporting of costs is obviously a problem for this project, and one 
that we are dealing with as best we can.  It is also, though, a broader challenge in the longer term 
agenda of monitoring and evaluating the functioning of health centres.  Currently there is good data 
on outputs of each health centre (see point 2 below), but the absence of systematic data on costs 
means that ongoing monitoring and analysis of performance is not really possible. 

The development of the costing model has also highlighted a number of specific gaps in data 
sources.  We document in Appendix 9 a list of recommended data items that, if routinely collected, 
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would allow adequate populating and updating of the costing model, and more broadly, a more 
complete monitoring of the activities of health centres. 

There currently appears to be insufficient capacity at the NDoH to perform routine data analysis of 
this type, and it would likely require additional staff to be employed and trained in this role. 
Alternatively, the NDoH may wish to consider the possibility of contracting out this work to a local 
university on a routine basis. This option has the added benefit of potentially creating a capacity 
building hub for the training of health economists in PNG.  

 

2. Inputs, Outputs and Outcomes 

In contrast to the information on costs, there is an excellent database of information available 
around outputs (and some outcomes) associated with each health centre.  Each Centre completes 
a monthly output form, and these are entered on a standardized database at provincial level, and 
the information is available at both provincial and NDoH offices.  The report documents both 
outpatient and inpatient services, with a great level of detail about the types of patients seen, and 
in some areas (mainly around maternal and child health) health outcomes. 

From discussions with key stakeholders in the provincial and national offices, little use is currently 
made of this data.  We see potential for greater use to be made of the data as a management tool.  
Output measures, when connected to “input” data (staffing, other costs, etc), can provide a simple 
means of monitoring productivity and efficiency.  This will require some improvements in the way 
input data is collected at the health centre level (see point 1 above), but we would suggest that with 
relatively little change in reporting and documenting of such information, a rich source of data 
would become available, and this could be invaluable in ongoing monitoring and benchmarking of 
performance. 

Of course, there will potentially be concerns about quality of the data being collected in these 
reports.  While the data is not being used for any management purposes, there would not appear 
to be any real incentives to systematically distort the reported data, but if greater use was made of 
the data in future, the issue of monitoring the quality or reliability of data would need to be 
addressed. 

 

3. Issues of Service Delivery 

We have visited 55 health centres as part of this research.  Through the qualitative analysis and 
analysis of patient exit surveys, a number of common trends have emerged about what the key 
issues are in providing a quality, efficient health service. We will document a few of these briefly 
here: 

-Particularly in rural areas, health centres are usually adequately staffed given current service 
levels; patients report relatively short waiting times and staff are typically not seriously overworked 
with patients’ needs. 

-The health centre and its staff is generally held in high regard in the community.  Community 
members take pride in the facilities, with a number of volunteers contributing in various ways.  
There is capacity for Centre staff to take greater advantage of this goodwill by increasing their role 
in public health education and promotion.   

-The critical issue with service provision is typically the capacity to deliver a sufficiently high level of 
service.  The major constraints here are the low levels of skills / qualifications of staff and 
inadequate equipment at facilities. 
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-Geographical isolation and poor transport options is an obvious and major obstacle to effective 
health service delivery and a major contributor to overall costs.  There is tangible evidence that this 
affects access to supplies and the capacity to transfer patients to referral facilities. 

-Most of the funding for health centre operations is managed at the level of provincial and district 
health office, with the major expense items passing through these offices.  Health centre staff 
report a substantial lack of funding at the centre level for the day-to-day running costs of centres 
(e.g. local transport costs).  This leads to an over-reliance on user fees to cover these 
expenditures. 

 

4. User Fees and Access to Services 

Most facilities charged user fees of some description. The fee systems were often quite complex 
with many different fees charged across the different services offered. Many facilities also had 
some form of exemption for specific types of patient or service. For example, a large number of 
facilities had no fees for children’s health and also maternal health services.  

The size and structure of fees differed across health centres. In many health centres there was a 
notice displayed at the health centre listing a “menu” of different services with their associated fee. 
Some health centres had a policy of charging no fees. The decision to do this was made by 
different people across health centres. For example, no facilities visited in the South Fly District of 
Western Province charged any fees. It was reported that this was a policy of the South Fly District 
Government. In one facility in the Eastern Highlands, a new Officer in Charge had recently taken 
employment and had removed all user fees that previously existed.  

It is also interesting to note that in the North Fly District of Western Province, it was very 
commonplace to charge an “Annual Tax” for health facility users. This meant a one off annual fee 
is charged on a "single" or "family" basis. This fee covers all attendances for the year. If users 
choose not to pay this annual tax, they are commonly charged a user fee for each consultation. 
The annual tax levels were usually set by the local community leaders.  

Table 1 presents a summary of the Survey for Health Centre Users in relation to user fees. Again, 
this was a convenience sample so these results should be treated as indicative of experiences 
only, rather than a comprehensive description of the experiences of users and potential users of 
health facilities. The first two rows present the ratio of facilities visited that had survey participants 
who were required to pay a fee on their most recent visit. For example, all 5 out of 5 the Church 
run facilities visited had at least one User reportedly paying a user fee on their most recent visit. 
The third row shows that 44% of people interviewed had paid a user fee for their most recent 
health facility visit. The main conclusion to draw from this is that user fees are very commonplace 
amongst both Government and non-Government run facilities.  

WhiIe for some facilities no interviewed participants reported paying a fee on that day, it is still 
possible that the facility charges fees. No fee may have been charged to those individuals because 
the service type was exempt, or because the individual was unable to pay on that day. This could 
be the same for many of the respondents who had not paid a fee on their most recent visit. These 
two reasons were very commonly given.   

It is interesting to note that even though many people reported receiving treatment despite being 
unable to pay the fee, 21% of people indicated that user fees had at some point provided a barrier 
to accessing care. This is a concern and should be investigated more. 

While many people said the fees were affordable, it is vital to keep in mind that in general these 
were individuals who were attending the health facility and who do not see user fees as a barrier to 
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access. The observations from these studies should be considered in conjunction with the broader 
international literature which has regularly found user fees to provide a barrier to access for many 
poor people in developing countries. 

Overwhelmingly, the reason people chose to attend a given facility, was that this was either the 
only facility in the area, or the closest facility.  This suggests that in reality, people do not have 
much choice in the facility they attend. This certainly has important implications for quality of care, 
where people are unable to shop around for quality of care. Where people indicated some level of 
choice of facility, the main reasons for selecting a given facility were that it was affordable and it 
was either the highest level of facility and/or that it was most likely to have a good medicines 
supply.  

The Health Facility Survey revealed that the majority of health centres do have a system of user 
fees. Those interviews revealed that the revenue raised from these fees are very important to 
cover operational costs of running health facilities, when there is a shortfall from funding from other 
sources. Revenue from fees were regularly reported to be used to pay for cleaning materials, 
stationery, petrol and fuel for cars, dinghies, lawn mowers and generators. When this information is 
combined with the responses from the Survey for Health Centre Users it is clear that user fees are 
commonplace. Many respondents stated that the fees were affordable, indicating that there is 
some level of acceptance of user fees and for many people, a willingness and ability to pay. It is 
heartening to hear that most fees systems were implemented in a flexible manner which seems to 
provide exemptions when required. However, given almost a quarter of respondents said that fees 
had been a barrier to access before, more research is needed into the impact of user fees on 
access to care.  

 

5. Reflections from health facilities covered by the Prevention & Control of HIV/AIDs and 
STIs in Rural Development Enclaves Project (ADB) 

The research team undertook a small amount of targeted sampling of health facilities which were 
operating in areas covered by the ADB HIV Enclaves Project.  These facilities were visited in: 

o Eastern Highlands Province; 
o Western Highlands Province; 
o Enga Province; and  
o Oro Province. 

 
The facilities visited were either Government, Church or private company run. Facilities were only 
selected if they were open to the public. This excluded some private company-run facilities which 
were only for company employees and their families. These health facilities were selected on the 
basis that the ADB Prevention & Control of HIV/AIDs and STIs in Rural Development Enclaves 
project were providing a major private company in the area with some financial support to improve 
the building and/or capital equipment of the health centre. It is recognized that this project is 
focused on the HIV/AIDs program area and as such the refurbishing and equipping of health 
facilities is a secondary aim. The research team also tried to visit comparative nearby facilities 
which were not receiving enclave funding and company support. 

While the costs of running these facilities are included in the main results, it may be of interest to 
offer some reflections and observations on these site visits and associated interviews. From the 
researcher’s observations, these targeted health facilities looked and operated quite similarly to the 
larger sample of health facilities visited, though the small and heterogeneous sample of targeted 
facilities make is difficult to draw conclusions. 
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The ADB funding was being used quite differently across the facilities visited. The funding 
applications ranged from what appeared to be little more than painting the outside of the facility 
building(s) (in Western Highlands Province), to a more intensive investment into building 
maintenance and some new clinical equipment (in Enga Province), to a substantial refurbishment 
and equipping project in conjunction with the private contractor (in Oro Province). One facility 
visited in Oro Province was under major renovations and closed as a result. There were a couple 
of facilities who reported the ADB had contributed to funding new clinical equipment, but no 
building maintenance work had been reported. It was not clear if these purchases were part of the 
Rural Development Enclave Project funding. The most notable observation was that some Enclave 
Project Partners have been more effective with the funding they’ve received than others, that is, 
there are more observable improvements being made to the health facility building and equipment, 
the staff and users of those facilities will likely benefit as a result. 

Almost all facilities visited in these provinces described further maintenance issues they deemed 
needed fixing. These maintenance issues are likely to fall outside the focus of the current ADB 
Rural Enclaves Project.  

Overwhelmingly health centres reported a need to improve staff housing. This was true of almost 
every health centre visited across PNG. Some interview respondents indicated that they thought 
ADB were “supposed” to fund these staff housing improvements as well. It is our understanding 
that the Rural Health Enclaves Project did include some refurbishment of staff housing in Phase 
One, which may be expanded in Phase two, however as mentioned above, this is a secondary aim 
of this project. One facility operated by a private company in Oro Province was open to the public 
as well as company employees and their families. This particular facility was identified by users as 
offering high quality care. This facility had received funding from the ADB Rural Development 
Enclaves project for refurbishment in conjunction with funding from the private company. While 
facility staff admitted to prioritising company employees over non-employees, they indicated that all 
people were welcome to attend the facility. A few community respondents however indicated that 
there were many reported cases where facility “security” told non-employees to leave without 
treatment.  

Examining the responses from the Survey for Health Centre Users indicates that people chose to 
visit these private facilities for the same reasons as other facilities were chosen. Most commonly it 
was the closest facility, so it is difficult to know if people perceive a better quality of care will be 
received at the facilities which are receiving ADB assistance in the form of upgrading of facility 
infrastructure.  As previously stated though, what is clear is that some Enclave Partners have 
made more observable improvements to the facilities in their catchment than others.  
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Summary of Key General Observations and Findings 

In summary, the general key findings include: 

• The difficulty in obtaining access to reliable routinely collected information in a useful format 
at a National and Provincial level, especially HR data and drugs and medical supplies 
costs, needs to be addressed by the NDoH. This type of long-term goal might be 
considered as part of the next (2010) National Health Plan.  

• There is enormous potential for linking the comprehensive NHIS database to cost data for 
rural health facilities. The NDoH is currently implementing a strategy to increase the use of 
this data source which can only be encouraged.  

• The current low capacity at the NDoH to perform annual analysis of routinely collected data 
relating to both costs and output data of rural health facilities may be strengthened by both 
employing and training additional staff resources within the NDoH, or contracting this work 
out to a local university or research institution.  

• There is an enormous reliance on user fees by health facilities to cover operational costs 
which are not being met by the current funding arrangements. User fees can provide an 
additional barrier to primary health care for the population. Further investigation into the 
levels and enforcement of implementing set user fees is recommended.  

• The level of operational funds available at the health centre level is currently low and 
insufficient to undertake many routine services such as outreach. This problem relates to 
both the amount of funding set aside for these activities as well as the way funding is 
devolved through the system. It is encouraging to see that work has already been started to 
investigate alternative ways that health facilities may be funded through the “Case Study of 
District Service Delivery Funding” study undertaken by the NDoH.  

• More work is required to increase the capacity of health managers at Provincial, District and 
health centre levels to undertake their responsibility for managing health facility 
expenditures.  
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COSTING MODEL RESULTS AND INTERPRETATION 

Rural Health Costing Tool  

The major specific outcome of this project is the production of a comprehensive tool for costing 
health centre operations and activities.  The key parameters in this spreadsheet are based on the 
data collected in Phase Two of the project.  The model is included as a separate electronic 
document to this report.   

In the remainder of this section we will present and discuss a number of tables of results that have 
been extracted from the spreadsheet model.  These tables present some of the analyses that are 
possible from the model.  Appendix 10 gives more detail on the assumptions and methods used in 
producing these tables. 

1. Service Costs  

Table 2 presents basic details of each of the health centres in the sample, and the final “bottom 
line” of the model’s analysis: the estimated total annual cost of running each health centre.  These 
costs are actual costs of operating at the current services levels.  Results are presented for 55 
Centres.  Costs vary widely, reflecting the varying sizes of the different centres. 

Based on this sample, the average health centre costs around PGK 393,000 annually.  With a total 
of 680 health centres nationally, assuming this sample of centres is sufficiently representative of 
the overall population, this amounts to a total cost of more than PGK 240,000 million.  This 
estimate appears to be broadly consistent with Medium Term Expenditure Framework (MTEF) 
estimates.  

Table 3 apportions the total costs, averaged across the sample, into the various main expenditure 
categories.  This shows quite clearly that staff-related costs are the most significant category, with 
around 60% of expenditure attributable to staffing.  Medical supplies represent the next direct cost 
component with 8.7%, while other categories of costs make a relatively small contribution to the 
total.  It is interesting to observe that despite the major geographical challenges faced by most 
health centres, expenditure on transport is not a major component of the total actual expenses.  In 
comparison to the NEFC (2005) estimates, expenditure on transport for the sample of health 
centres is only one quarter of what is required.  

In national terms, actual expenditure on transport as measured in the survey represents around 
PGK 7.6 million per year.  This relatively low figure may reflect the difficulties health staff have in 
accessing funds to cover transport costs, making lack of access to transport a potential critical 
constraint in terms of service provision.  

Table 4 shows how these costs break down across the broad expenditure categories by health 
centre, to highlight again the various major contributors to costs.  This table shows that the mix of 
costs do vary across health centres, so a financing model cannot be applied generically: it needs to 
take account of the specific cost drivers that govern a particular centre’s costs in order to equitably 
allocate funds.  Relevant cost drivers include the mix of treatment categories, centre size, 
geographical location, and so on.  Local costs in Table 4 include items specific to each health 
centre such as cleaning products, stationary and additional fuel. Currently these costs are being 
met almost exclusively by user fees.  

Table 5 apportions costs to a hypothetical set of centres that operate according to the relevant set 
of Minimum Standards11 requirements.  The Minimum Standards specify a level of staffing and 
                                                             
11 As specified by the Minimum Standards for District Health Services in PNG, 2001.  
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equipment that would be required for a health centre to function at the most basic level.  We point 
out that Minimum Standards do not relate at all to levels of service delivery.  For example, a centre 
that meets the minimum standards may at the same time be grossly understaffed for the level of 
demand for services it needs to cater for.  Even with this caveat, the analysis suggests a sizeable 
underinvestment in health centres relative to minimum standards.  25 of the 55 health centres have 
expenditure of staffing below the lowest level required according to the minimum standards.  
Building maintenance and depreciation is even worse, with 40 of the 55 centres spending below 
minimum requirements.  Spending on general equipment and minor equipment is also well below 
minimum standards for many health centres. It is also important to note that the categories of 
general and minor equipment do not include every item listed in the Minimum Standards, and thus 
overall costs are an underestimate. The items that were included in these categories are those for 
which routinely collected data exists at a National level through the National Health Information 
System (NHIS).  

Table 6 apportions these total costs by program area by way of a simplified Activity Based Costing 
exercise.  This analysis relies on the reported outputs of health centres, and the break-down 
reflects the ways the centre’s activities are reported.  Drugs and medical supplies costs have been 
apportioned across the program areas using an analysis of the major cause of morbidity and 
mortality (in terms of volume of services required) and information from the Standard Treatment 
Guidelines of PNG on how these diseases are commonly treated. Operational costs have been 
apportioned evenly across program areas, except where costs are directly attributable to specific 
programs (for example, outreach transport costs to outreach services).   

The analysis shows that the vast majority of expenses are related to general outpatient services 
(39.6%), with 18.1% apportioned to general inpatient services.  Child health represents the next 
biggest area, with 11.7%.  A significant portion of expenditure is in family planning-related services, 
maternal antenatal services and births.  Notably, expenditure on HIV/AIDS services is very small, 
especially relative to malaria treatment.  This is due to a lack of data on the costs and services 
provided for HIV which will be updated when further information is provided.  

Even at this high level, this analysis provides some insight into how funding is currently being spent 
in the sector, and gives a basis for some reflection for decision makers on how these expenses 
reflect national health priorities. However, the analysis is currently constrained by a lack of data, 
especially in the program areas of outreach and HIV. If further data becomes available in the 
future, these estimates can be incorporated into the model to better inform on the relative spending 
of program areas.  

Table 7 provides further breakdown of average expenditures on consumables, by treatment area. 
Missing data means that the results in this table should be viewed with skepticism; however it does 
show the type of analysis that the model can produce if data gaps can be filled.  This table shows 
that costs are fairly evenly split between medicines used and medical supplies used.  It also 
highlights how this cost category varies a great deal across the different treatment categories.  The 
major expenditure items are in general outpatient and child health – this is the same pattern as 
revealed in the total spending break-down presented in Table 6.  It is notable though that a very 
low proportion of costs of medicines is used for activities related to family planning and child birth – 
the major costs here are staff-related costs.  This is also the case with malaria treatment. No data 
on the cost of lab tests has been incorporated into the model as yet due to missing data.  

Table 8 provides data on the average salary for differing staff categories used in the cost 
calculations.  These are based on two sources of information: government payroll data for 2007 
and Church salary information from 2008. The latter source is used for the following categories of 
staff: medical officer, health extension officer, nursing officer and community health worker. 
Government payroll data is used for the remaining categories.  
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The reason for the choice of these data sources stems from the lack of access to aggregated 
government payroll data. Payroll data is preferred to salary scale information as it incorporates the 
myriad of allowances that are paid to different health workers, as well as accounting for the number 
of workers at each level of the pay scale in various categories (that is, whether the majority of 
workers are paid closer to the highest or lowest wage available for each category).  

A notable pay increase which occurred in 2008 may account for the large differences noted 
between the government 2007 data and the church 2008 data. When better data becomes 
available from the HR impact study, these figures should be updated to provide a more accurate 
representation of the average wage levels across staff categories.  

 

2. Staff Productivity 

A variety of staff productivity analyses can be undertaken using the costing model. There are a 
number of steps involved in producing these numbers, which we briefly outline here.  First, the 
spreadsheet calculates the total direct clinical service time required to perform the existing health 
service output levels for that centre.  This is based on reported output levels for each centre, and 
the estimated average timing for each type of service was based on data collected in 1998 by 
Shipp12.  These clinical times are given in Table 9. Alternatives from Shipp (1998) are also 
provided for hospital services, which can be used as estimates in larger health centers and district 
hospitals as a crude way to adjust for a more complex case-mix of patients. Estimates from 
Haroe(2008)13 can be used in sensitivity analyses.  
 
Table 10 shows one way in which model output can be extracted to produce some kind of 
evaluation of staff productivity. In this analysis the survey results are used to estimate the number 
of minutes staff at each health centre are able to devote to clinical services.  The difference 
between this estimate and the estimated time required to perform current output levels gives an 
indication of shortfall (or oversupply) in staffing time available for delivery of services at their 
current reported levels.  The final columns translate these calculations into effective numbers of 
clinical staff.   

A positive value in the final column of the table indicates that the model suggests current staffing 
levels are inadequate to be able to offer the current level of service.  A negative value indicates 
possible excess staff capacity. 

Before discussing these results we must warn that this analysis is somewhat tentative.  It is based 
on reported outputs and reported staffing levels and time spent in clinical activities. No data is 
available for the current level of outreach services or for HIV/AIDs services, thus the model 
currently underestimates the number of clinical staff required. Further, it is difficult to obtain reliable 
data on staff allocations and activities.  Similarly, the analysis is based on assumed average times 
for delivery of a range of clinical services.  Results will be sensitive to these estimates, and only 
take account of the complexity of cases in a crude way, by applying the hospital timings to inpatient 
services for larger health centres (using the hospital timings from Shipp rather than the health 
centre timings).   

                                                             
12 Shipp P. Workload Indicators of staffing Need (WISN): A manual for Implementation. Prepared for World 

Health Organisation; Division of Human Resources Development and Capacity Building, Geneva. Available 
at: http://www.who.int/hrh/tools/workload_indicators.pdf Accessed 26/10/2009 

13 NDoH Internal Memo / Haroe (2008). PNG nurse / patient dependency ratios. Clinical Practice & Standard 
Section, Port Moresby.  



  Page | 24 

 

Table 11 computes averages of staff service time ratios by various categories.  The results suggest 
the following: 

-Looking at averages across all health centres, the results suggest a degree of underutilization of 
staff.  An average centre needs the equivalent of 4 less clinical staff to deliver current service 
levels.  Communicating the same message, the 58% average productivity ratio says that if services 
were on average provided in the number of minutes per service assumed in the model, staff could 
deliver these services in 58% of the time that they currently spend.  

-Comparing across categories, the most striking pattern in the data is the difference between 
relatively small health centres and the larger ones.  We categorise centres into those with more 
than 20 staff and those with less.  The model suggests that those with more than 20 staff have 
excess capacity at current service levels to the tune of almost 13 staff, and have a 52% 
productivity ratio.  The same ratio for the smaller centres is 65%.  If we take this comparison at 
face value, there appear to be very large diseconomies of scale at work.  Of course, an alternative 
explanation is that the larger centres tend to deal with more complex cases, serving as referral 
centres for the smaller centres.  This would mean above average service delivery times.  The 
service level times used in the model have taken account of this to some extent, allowing for higher 
average service times for larger centres (as specified by the “hospital timings applied” column in 
Table 10).  However, it may also be that the larger centres have a higher proportion of inpatients, 
and that services associated with inpatient treatment have not been adequately costed.  Whatever 
the explanation, this is worthy of further investigation. 

-There does not appear to be any significant difference in productivity between centres which are 
classified as easy to reach and those which are hard to reach.  There is a small difference between 
church-run and government-run health centres with slightly higher productivity for the Church 
services on average (68% vs 56%).  

-Complete data is only available for one privately-run centre in the sample (Ramu Sugar Ltd).  In 
this case there are very large differences between time spent in service delivery and time that 
would be required if service was delivered at average times, with a productivity ratio of 37%. This 
suggests that staff are occupied in a range of other activities that are not part of the Centre’s output 
reports.  Further investigation would be needed here to identify the causes of this anomalous 
result.   

 

3. Itemised Service Costs 

Table 12 gives estimates of average cost of each type of service for each health centre.  The last 
row gives the median cost for each service type; the cost outcomes for each health centre can be 
compared with this median to give some indication of relative performance of that centre. 

Again, we caution at this point against over-interpreting the numbers in Table 12: at this level of 
disaggregation, the average costs per service at health centre level will be quite sensitive to 
assumptions, or to data errors either in reporting outputs or in producing costs.  In the first 
instance, the values in Table 12 ought to be seen as providing clues as to where further analysis 
would be worthwhile, rather than in drawing conclusions about relative efficiency of Centres.   

With this caveat in mind, some general observations can be made about the results shown in 
Table 12: 

-There are some values in the table which are clearly outliers.  These are usually because of very 
low outputs for that centre in that type of service.   
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-Even discarding the outliers, the main observation is that there is a great deal of variation in unit 
costs of service delivery.  If we consider general outpatient treatment, the most common form of 
service with high volume in every centre, and hence with data that ought to be the most robust, unit 
costs range from a little over 2 Kina per service to almost 40 Kina per service, with a median of 
6.58 Kina.  There is potential for a great deal more analysis to try and identify just why some 
centres have such different cost variations.  Future work could look at stratifying these by type of 
centre (Province, Government vs Church, ease of access to main towns, and so on), but also look 
more closely at the main cost drivers and whether there is room for improvements in efficiency or 
for a more equitable allocation of resources. 

 

4. Benchmarking Performance 

Table 13 presents data on outpatient and inpatient service levels, and relates these to the number 
of clinical staff in each Centre.  By comparing each centre’s services per staff member to the 
median, some indication can be given of the relative productivity of centre staff.  Again, there is 
wide variation across centres.   

While the simple analysis presented in Table 13 is clearly hiding some greater complexities, it is 
used to illustrate the potential value in developing simple measures of performance.  As already 
noted, the health information systems provide very good data on outputs of health centres, but 
data on inputs is lacking.  We would suggest that if the current monthly reporting process could be 
expanded to include some information on staffing, as the major cost component, this would provide 
very valuable additional information.  

 

5. Staffing Level Requirements 

Table 14 provides an illustrative “what if” analysis utilising the costing model.  It tries to estimate 
what the additional staffing requirements would be if a “package” of increased service levels were 
implemented.  The targets include:  

1. Increasing the number of outpatient visits per person to two visits per year – currently 
these average around one visit per year, and a norm of 2-3 visits is seen as a desirable 
target.   

2. Increasing the proportion of births that are supervised in health centres to 80%, from its 
current levels which nationally appear to be well below 40% (even taking account the 
number of births taking place in provincial hospitals). 

3. Increasing the number of maternal antenatal visits to four per live birth. 

4.  Increasing the number of child health visits to four per year. 

The scenario holds the number of inpatient visits constant, as when benchmarked against other 
lower-income countries, the rates of inpatient attendance are close to average (PNG Health 
Sector, Annual Sector Review, Final Report 2002).  It is also anticipated that improved access to 
the range of outpatient services would reduce the demand for inpatient services, as there would be 
greater opportunity for early intervention on illnesses. 

Note also that this scenario assumes that the population remains constant.  Population growth 
would need to be allowed for in planning.  The model is also not able to extract out the particular 
mix of staff types that are required to deliver these services.  Further detailed modelling would be 
required for that purpose. 
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The model predicts for each centre just what changes in staffing needs would be required.  As 
already highlighted, a number of centres appear to have sufficient staffing capacity to absorb 
growth in patient demand, meaning that much of the increase in service levels targeted in this 
scenario can be achieved with current staffing levels.  In fact, looking at the averages on the 
bottom row of Table 14, the average health centre would need to employ only 2.57 more clinical 
staff to have the staffing capacity to deliver this level of services.  The extra services require 
around 6.9 extra effective fulltime staff, but most of this is achievable by increasing the clinical 
activities of current staff. 

 

6. Required Infrastructure and Equipment  

The Minimum Standards for District Health Services (2001) outlines infrastructure and equipment 
inputs for different health centre categories. Whilst building the costing model it became obvious 
that it is not straight-forward to use the existing classification of health centres to compare with 
these minimum standards for the following reasons: 

• The classifications may not be up to date and either under-state or over-state the size of 
the health centre; 

• The current classifications do not specify service level outputs; some larger health centres 
may actually be operating more as a district hospital and vice versa; 

• The current minimum standards inputs are not well defined in a way that can be easily and 
consistently costed. Further input from the National Planning Team and policy makers is 
required to make specifications of standards that can be used for costing. 

Despite these shortcomings, the minimum standards document is well known and often quoted in 
PNG. For this reason some attempt has been made in the following analysis to make a comparison 
of the current stock of health centre infrastructure and equipment, compared to the minimum 
standards (with some specified assumptions). 

Table 15 summarises the approach taken to estimating the immediate requirements for building 
infrastructure. Survey data has been used to classify the overall state of the health facility on a 
scale of 1 (worst) to 5 (best). It is assumed that buildings with a condition rating of 1 or 2 would 
require demolition and rebuilding. The current floor area was estimated by “stepping out” the 
existing buildings. Some buildings appeared to be very large, and it is assume that they would be 
replaced at the size of a “standard” building which may be smaller than the current size. Low, 
medium and high range estimates (depending on the type of building materials used) were 
obtained per square meter from the NDoH Health facilities Branch and the ADB Rural Enclaves 
Project. A rate of 1% was assumed for building maintenance and depreciation costs, consistent 
with the NEFC costing study (2005). Using this information, we can calculate a low, medium and 
high range estimate for the immediate outlay required, as well as ongoing 
depreciation/maintenance costs.  

Table 16 summaries a similar approach taken for general and minor equipment. General 
equipment refers to larger items such as vehicles, water supply, radio and beds. Minor equipment 
includes items such as refrigerators, nebulizers, suction pumps and sterilizers. A complete list has 
not been tabulated, and a smaller list, consistent with routinely collected information available in 
the NHIS has been used in both instances. Thus, whilst overall estimates are indicative, they will 
underestimate the total costs. Two estimates are reported: the first estimates costs if all facilities in 
the sample were bought up to “health centre” standard, and the second bringing up to a “rural 
health centre” standard. The difference between these estimates highlights the importance of 
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correctly categorizing health facilities using service output information rather than just stand-alone 
input estimates. 
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SUMMARY AND CONCLUSIONS 

 

The Rural Health Costing Model developed through this project is a significant step forward in 
linking health services with costs, providing an evidence-based approach to funding. The model 
focuses on rural health services and considers health facilities up to the district hospital level.   
 
In this final section we summarise some of the main findings of this project and their implications 
for future directions and initiatives. 
 
 
1. Managing Expenses: It is apparent that at the health centre level, there is little responsibility for 
managing expenditures.  The vast majority of ongoing costs are managed at provincial (or district) 
level.  Furthermore, at provincial level there is very little systematic documenting of costs in relation 
to specific health centres. 

 

2. Operational costs and medical supplies: the model suggests that rural health centres 
currently receive much less for operational and transport costs (including for drugs and medical 
supplies, patient transfers and outreach) than what the NEFC estimates is required for adequate 
service provision. Increasing the amount and flow of operational funds to health centres appears to 
be a matter of urgency.  It is the most strategic area for pro-active spending that would lead to 
improvements in access to and quality of care. 

 
3. User Fees: In part because of the lack of funds for day-to-day operations, most facilities charge 
user fees of some description. Fee systems are often quite complex with many different fees 
charged across the different services offered.  A number of people find user fees are a significant 
barrier to accessing care.   
 
 
4. Information Systems and Monitoring: Currently there is good data on outputs of each health 
centre, but the absence of systematic data on costs means that ongoing monitoring and analysis of 
performance is not really possible.  We recommend augmenting the regular Centre reports to 
include key information on inputs / costs, particularly staffing levels and attendance.  This will 
greatly increase the potential to use the data as a management tool, where output measures can 
be connected to “input” data (staffing, other costs, etc) to allow construction of simple performance 
measures as a means of monitoring productivity. 
 
 
5. Staffing Levels and Placement: The model’s preliminary analysis of outputs and staffing levels 
suggests that sizeable improvements in service provision would be possible by staffing centres 
with numbers which are proportional to service delivery needs.  In addition, significant increases in 
levels of service provision are achievable through greater utilisations of current staff. 
 



  Page | 29 

 

6. Equipment and Infrastructure: An immediate outlay on general (vehicles, water supply, radios) 
and minor equipment (beds, medical equipment) to bring health centres up to the stated minimum 
standards level is clearly needed.  The total cost of such an investment is not prohibitive. This 
investment is likely to both induce demand for services, and increase the ability for staff to provide 
good quality services.  Similarly, an immediate outlay is also required for rural health infrastructure 
improvement. However, care must be taken when estimating this requirement to link it to service 
provision needs where possible. For example, the Health Facilities Branch blueprint for the building 
of new Health Centres specifies a 20-bed inpatient ward. In contrast, analysis of current service 
levels in the 54 health facilities included in the sample shows an average of 3 inpatients per facility 
on any given day. Cost estimates are highly sensitive to the underlying planning assumptions of 
infrastructure requirements. 

 
7. Minimum Standards: The development of this model has highlighted some strengths and 
weaknesses of the existing “Minimum Standards” approach to rural health costing.  The current 
Minimum Standards for District Health Services (2001) are better described as an input standard 
and are not linked with particular service provision levels or targets. The model highlights some of 
the problems of taking the approach of “costing minimum standards” as a stand-alone 
methodology rather than taking the next step of setting service provision level goals or targets.  
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APPENDIX ONE: SCHEDULE OF MEETINGS UNDERTAKEN BY THE MONASH RESEARCH 
TEAM DURING THE INITIAL CONSULTATION PHASE DECEMBER 15‐19, 2008.  

Date  Attendees  Notes 

Mon 15 
Dec 

Sakiko Tanaka (ADB), Laura Hawken 
(WHO), Dr Clement Malau (Secretary, 
NDoH) 

Introduction, overview of 
project, preparation for 
Development Partners round 
table 

Tue 16 Dec George Selvanera, Erue Morea (NEFC) Background to previous NEFC 
costing study 

Tue 16 Dec Navy Mulou (Health Economist, NDoH) Introduction, overview of 
project, sample selection 

Tue 16 Dec Round Table: NDoH and Development 
Partners (see Attachment 3) 

Round table report - see 
Attachment 3  

Wed 17 
Dec 

Dr Maxine Whittaker (CBSC) Synergies between CBSC 
project and costing project 

Wed 17 
Dec 

Joseph Sika (Church Medical Council 
Representative) 

Inclusion of church health 
facilities in survey 

Wed 17 
Dec 

Svend Müller (Health Economist, NDoH- 
NZAID funding) 

Current research being 
undertaken in NDoH, and  
policy context 

Wed 17 
Dec 

Anne Martin (Advisor, Treasury) Preferred reporting 
requirements for Treasury 

Thu 18 Dec Burnet Institute Introduction and discussion of 
project logistics 

Thu 18 Dec John Gugumi (Deputy Project Manager, 
ADB Rural Enclave Project) 

Locations of privately run 
health facilities 

Thu 18 Dec Ana Irumai Ethics approval 

 

A site visit to Nine-Mile Health Clinic was also undertaken by one of the Monash Project Managers 
with WHO representative Laura Hawken and WHO representative Geoff Clarke.  
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APPENDIX TWO: REPORT ON THE DEVELOPMENT PARTNERS ROUND TABLE, DEC 16, 2008.  

Attendees: Mr Mark Mauludu (Deputy Secretary, NDoH), Mr Enoch Posanai (NDoH), Mr Navy 
Mulou (Health Economist, NDoH), Mary Roiroi (HR, NDoH),  Sakiko Tanaka (ADB), Neil Brendan 
(ADB), Geoff Clarke (WHO), Jesse Belcher (AusAID), Sven Müller (Health Economist, 
NDoH/NZAID), Maxine Whittaker (CBSC), Laura Hawken (WHO), Erue Morea (NEFC), George 
Selvanera (NEFC)  
 
Apologies: Hamish Young (UNICEF), Nesaki Shun (JICA) 
 
The round Table Discussion of Development Partners was introduced by Mr Navy Mulou, Health Economist 
with the NDoH.  
 
Professor Brett Inder, Monash University Team Leader, gave a presentation which introduced all aspects of 
the costing project including background, proposed methodology, site selection and sample size, and 
selection of the costing tool for discussion. 
 
The Development Partners broadly supported the project, and it was noted that the project addressed a 
current knowledge gap.  The Development Partners also offered suggestions related to the project 
methodology on a range of topics, which included: 

• The importance to recognise the large amount of heterogeneity among health centers in a range of 
factors including governance structure, geographical location, services provided, epidemiology of 
disease, population socioeconomic factors, and funding mechanisms;  

• The importance of taking into account population density as a factor which is likely to impact on the 
cost of providing health services in PNG; 

• Noting the existence of other costing surveys that had been used, and that would be made available 
to the Monash Team; 

• In time Aid Posts may be upgraded to Community Health Centers, so it would be useful to collect 
information that may inform the costs that could be associated with this activity; 

• A comparison of relative efficiencies and the reasons why some health centers were more efficient 
than others was particularly useful; 

• If possible, to collect information that would allow cross-country comparisons of health center 
efficiencies; 

• The importance of the costing tool to be able to calculate a range of “what-if” scenarios, for the 
costing inputs not being “locked”, and for a range of NDoH staff, Development Partners, local 
researchers and others to be trained in the use of the costing tool; 

• The question was raised as to whether it may be useful to collect some limited information on the 
source of revenue to the health centers, including from user fees; 

• The importance to recognize that Church and privately run health facilities are not currently held 
responsible for providing the same range of services that are provided by government run health 
centers, and that this is likely to impact on the relative efficiency measures (particularly, that 
government run centers may appear to be less efficient that other health services); 

• Careful thought must be given to the way supervision costs of health centers and aid posts are 
attributed in the costing model; 

• In future, further qualitative research may be required to identify some of the drivers of relative 
efficiency of health centres; 

• The importance not to model a linear relationship between costs and health system inputs including 
decreasing returns on investment in terms of health service outputs; 

• The potential difficulties in relation to data security during data collection.  
 
The Monash University team and NDoH thanked the Development Partners for the input into the project 
design, and informed them of the plan for the dissemination of results. 
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APPENDIX THREE: SITE SELECTION, SAMPLING METHODOLOGY AND SAMPLE SIZE 

SITE SELECTION AND SAMPLE SIZE  

During the initial consultation phase (December 15-19, 2008), the Monash research team and the 
Health Economist from the NDoH, Mr Navy Mulou, considered a number of important issues in 
relation to site selection and required sample size.  These issues included: 
 

• The large heterogeneity of health centers in terms of geographic location, logistics, funding 
mechanisms and governance, population demographics and epidemiology;  

• Constraints on the data collection team such as available funds for data collection, time 
restrictions, logistic issues and  security issues; 

• Determining as broadly representative a sample of well performing and poorer performing 
health centers as possible given the likely heterogeneity;  

• The ability to compare the survey results with that of other sources of existing information; 
• The usefulness of the data collected to inform future activities of the NDoH, the ADB and 

other development partners. 
 
In terms of the selection of sites, it was considered ideal to identify sites in each of the four regions 
of PNG, representing highland, coastal and remote geographical areas. For this reason, five 
Provinces were selected. The Provinces are: 

1. Central Province 
2. Western Province  
3. East New Britain  
4. Eastern Highlands (as well as all the ADB Enclave project sites) 
5. Madang.  

 
It was also considered important to identify whether a health facility was relatively close or remote 
from the Provinical Capital, or other supply distribution hub, as this will greatly affect the availability 
of staff and supplies. Further, distinctions between governance practices and funding mechanisms 
were another area of interest. This means obtaining data from government run, church run and 
privately run health centers for comparison.  
 
From a research point of view it is ideal to maximise the sample size to account for the likely 
heterogeneity.  In the original terms of reference, the sample size was given as at least 30 health 
centers. An expanded sample size of 50 (at least 10 per selected Province) has since been 
considered to provide more robust results considering the number of characteristics, or strata, by 
which health facilities can be grouped.  
 
When considering the definition of a health centre in terms of a costing unit, aid posts are reliant 
upon resources from nearby health centers, and should be considered as part of this unit.  
However, due to logistical considerations such as time, cost, security and the closure of many aid 
posts, visiting aid posts for health of the selected health facilities was not deemed possible. 
Therefore, a purposeful sample of one and two person aid posts will be visited as part of the 
second data collection trip, upon which generalised aid post costings will be based. This is in 
accordance with the resolution from the meeting with the National Department of Health and ADB, 
which took place on Friday March 6th, 200914. The Secretary for Health, Dr Clement Malau, is 
                                                             
14 In attendance at this meeting was the Deputy Secretary for Health (Mr Mark Mauludu), the Head 
of Policy and Planning Division (Elizabeth Gumbaketi), and the Health Economist (Navy Mulou), as 
well as the ADB (Sakiko Tanaka).  
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instituting a policy of rural health service delivery reform which includes the consolidation of aid 
posts. Remaining Aid posts will then be upgraded to Community Health Facilities which will be 
manned by at least two or more health workers, and making the current situation of one-person Aid 
Posts obsolete.  
 

SAMPLING METHODOLOGY AND HEALTH FACILITY SELECTION 

 
1. At least10 health centers in each of the selected Provinces were included.  
2. Due to the relatively small numbers of private facilities, the majority of these facilities were 

included in each selected Province, as well as the majority of ADB enclave project sites.  
3. Health facilities have a variable number of inpatient beds, and the NDoH expressed an 

interest to include at least one larger health facility (using a definition of >20 inpatient beds) 
in each cluster site as it is expected that operational costs for these facilities will differ from 
the smaller facilities (≤ 20 beds). At the Provincial level, either one or two District Hospitals 
or larger health facilities were purposefully included for each selected Province.  

4. To select the remaining facilities for each Province, a stratified random sampling 
methodology was employed.  

5. With the assistance of the relevant Provincial Health Authority, the current inventory of 
health facilities was used to classify all functioning health centers as either government or 
church run. Facilities were also classified as “easier” or “harder” to reach in terms of the 
transportation of supplies referral patients. Considerations for this classification included the 
means of travel, cost of travel, effect of changes in weather patterns, and time to travel. 
Four groups were then stratified for each province: 

i. Easy to reach government run services 
ii. Harder to reach government run services 
iii. Easy to reach church run services 
iv. Harder to reach church run services. 

6. From each stratum, a list of facilities was randomly selected. The first two facilities from 
each stratum were included in the sample. All reasonable attempts were made to visit the 
selected facilities, however, if unforeseen events or circumstances were identified that 
prevented a visit to a particular selected centre (for example, a security situation) the next 
centre on the list for that stratum was included as an alternative.  
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APPENDIX FOUR: QUESTIONNAIRE USED TO SURVEY HEALTH FACILITIES 

 
Health Facility Survey: Costs of rural health services in PNG (Version 2, Feb, 2009) 
 
Date:   ____/____/2009 
Facility name:  ___________________________Province:___________________________    
District:  ____________________________ LLG:  _________________________________     
Classification (circle):   HC      Sub HC        Urban Clinic      Aid Post 
Ownership (circle):      Gov     Church:______________      Private 
Accessibilty (circle):     Easy     Hard 
Opening Hours and Days: ___________________________________________________ 
Travel time to district health office:  ___________       Mode(s): ______________________ 
Travel time to provincial hospital: _____________      Mode(s): ______________________ 
Number of inpatient beds: ______________________________ 
Average number of nights stay of inpatients:   Maternity: ______   Other:_______ 
Population catchment estimate: _______________ 
Is there another health facility in this population catchment area? __________________ 
Number of Aid Posts under the supervision of HC? _____________________ 
 
Health Centre Buildings   
Number of Rooms   
Number of inpatient beds   
Total Floor Area (m2)   
Overall Condition of building (only)   
Number of Staff houses   
Number of staff that can be housed   
Overall Condition of building (only)   
 

Three Main Maintenance Issues (in opinion of HC Manager) and cost estimate if available: 
 

 

 
 
 
 
STAFF CLASSIFICATION (for page 3) 
Ref Type of Worker   

1 District Health Officer 10 Dental therapist 

2 Medical Officer / Officer-in-charge 11 Medical Laboratory Assistant 
3 Health Extension Officer (Clinical/ Disease cont /admin) 12 Pharmacy Technician 
4 Environmental Health Officer 13 X-ray Technician 

5 Nursing Officer (Hospital Matron or District Matron) 14 Training Co-ordinator/ Health Promotion Officer 

6 Nursing Officer (Midwifery) 15 Administrative Clerk 

7 Nursing Officer (Paediatrics) 16 Driver 

8 Nursing Officer (Family planning / clinical/ general) 17 Cleaner 
9 Community Health Worker (Clinical / Public health / Health prom) 

 

Condition rating 
1=Very Poor 
2=Poor 
3=Fair 
4=Good 
5=Excellent 



  Page | 36 

 

 
INVENTORY OF HEALTH FACILITY 
If item is available, tick or write adjusted number available under “HC Obs”.  
If the item is only temporarily unavailable eg. Broken down, then mark as available. 
If the item has been unavailable for past 6 month or more, mark as unavailable. 

 Inventory 
National 
Report 08 

Number 
at HF 

 National 
Report 08 

Number 
at HF 

Transport     Steriliser   

Vehicle     F/kettle   

Motorbike     P-cook   

Boat/Dinghy     Boiler   

Bicycle    Electric   

Communications     Suction Pump   

Phone      Foot    

Radio     Electric   

Power      Scales   

Mains     Foot   

Generator      Hanging   

Solar     Lamp   

Refrigeration     Examination   

Gas     Operating   

Electric     Hurricane   

Solar     Coleman   

Kerosine      Others   

Water     Treatment manual   

Piped    Adult    

Tank     Child    

Pump     Obs/Gyn    

River     TB   
F/Planning   Running water or utility comments: 

STI   
Toilets   Surgery   
Toilets comments: 

 
FURNITURE CHECKLIST 
 Furniture Number   Furniture Number 

Desk  Bed, double  
Office chair  Bed, single  
Filing cabinet  Dining table  
bookshelf  Dining chairs  

Admin 
Office 

Cupboard, lockable  Storage cupboard  
Examination bed  Stove, wooden  
Delivery bed  

Residence(s) 

Stove, kerosene  
Dental chair     
Operating table, basic     

Clinic 

Lockable cupboard     
Any Inventory Comments: 
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PROPORTION OF STAFF HOURS SPENT ON ACTIVITIES 
Length of regular shift for clinical workers:________________________ 

First Name Staff 
Type 

Total 
Hours 

% 
Clinical
Time 

Admin Training 
days/ 
year 

Other 
time 
out of 
clinic 

Malaria TB General 
Outpat 

Gen 
Inpat 

Out-
reach 

Fam 
Plan 

Matern 
Antenat 

Deliv-
eries 

Child 
Health 

Immun-
isation 

HIV 
 

                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  



_____________________________________________________________________________________________________ 

 

DRUGS 

Number of drug orders received last year?_______ (Attach records of all orders available) 
Number of supplementary kits delivered last year?________________ 
Total cost of all drugs and medical supplies for this facility last year?___________________ 
Check that there is at least one available, unexpired unit of the following drug items. 

CODE ITEM PACK UNIT 
AVAILABLE 
(Y/N) 

1031 AMOXYCILLIN 500MG CAPSULES PKT.100  
1034 AMOXYCILLIN SYRUP, 125MG/5ML, BOTTLE  
1047 ARTEMETHER INJECTION,40MG/ML,1 AMP  
1048 ARTESUNATE/ARTEMETHER TABLET PKT  
1052 ASPIRIN TABLETS,300MG PKT.100  
 AZITHROMYCIN TABLETS, 200MG   
1073 BLEACH POWDER SACHTS (100)  
1104 CHLORAMPHENICOL CAPS. 250MG PACKS  
1124 CHLOROQUINE TABS.,150 MG PKT.100  
1149 CONTRACEPTIVE Microgynon ORAL TAB 28 1MTH/PK  
1152 CO-TRIMOXAZOLE TABS.(80-400MG) PKT.100  
1207 ETHAMBUTOL TABLETS,400MG BOT.100  
1217 FERROUS SULPH/FOLIC ACID TABS BOT.100  
1237 FRUSEMIDE TABLETS,40MG BOT.100  
1311 IRON DEXTRAN INJ.,2ML AMP  
1315 ISONIAZID TABLET,100MG PKT.100  
1353 LIGNOCAINE INJECTION 1%, 20ML AMP  
1435 ORAL REHYDRATION SOLN.PWD FORM SACHET  
1450 OXYTOCIN INJ.,5 I.U. IN 1ML  AMP  
1452 PARACETAMOL ELIXIR,120MG/5ML BOTTLE  
1455 PARACETAMOL TABLET 500mg BTL/100  
1465 PENICILLIN,BENZYL,600MG VIAL  
1488 PHYTOMENADIONE INJ.,1MG/0.5ML AMP  
1500 POTASS. CHLOR.S.R. TABS. 600MG PKT.100  
1502 POTASSIUM CHLOR. INJ.,2G/8ML AMP  
1511 PROBENECID TABS.,500MG BOT.100  
1528 PROMETHAZINE TABS.,25MG PKT.100  
1533 PYRAZINAMIDE TABS.,B.P.,5OOMG PKT.100  
1538 PYRIDOXINE TABS.,25MG BOT.100  
1544 QUININE TABS.,300MG PKT.100  
1548 RIFAMPICIN CAPS.,150MG 100  
1551 SALBUTAMOL AEROSOL INHALATION NO  
1554 SALBUTAMOL NEB. AMPS, 2.5MG AMP  
1584 SULPHACETAMIDE EYE OINT.10%,5G TUBE  
1032 DPT Vaccine 10 dose   
3022 Measles Vaccine 10 dose   
3026 Polio Vaccine 10 dose   
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LOCAL INCOME 

We understand there are many expenses involved in managing a health facility. Often there 
is not enough money provided to enable health facilities to deliver appropriate health 
services. We would like to know what other income or assistance this health facility receives 
so we can get an accurate estimate of the costs involved in delivering health care.  

1. Often health facilities need to charge user fees. Could you tell us the user fees you 
charge for the five main services provided? 

Service Typical fee 
1.  
2.  
3.  
4.  
5.  
Estimated total user fee income per day:  
Estimated total user fee income per year:  

2. How is the income received from user fees typically spent? i.e. on what items? 
______________________________________________________________________ 

_______________________________________________________________________________ 

______________________________________________________________________________ 

3. Does the health facility receive donations? eg. from NGOs, local community etc. 

Estimated income from donations per month  
Estimated income from donations per year  
Items donated to health facility last year: 
(list all) 
 

 

 
4. How is the income received from donations typically spent? i.e. on what items? 

______________________________________________________________________ 

_______________________________________________________________________________ 

5. We would like to see records of fee and other income if they exist, to confirm above 
estimates.  

 
6. Do community volunteers work at the health facility? (eg. to cut grass, maintenance jobs) 

Number of volunteers in a typical week  
How many hours per week do the volunteers typically work?  
 
What sort of tasks do they typically perform? ________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 
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LOCAL EXPENDITURE 

1. Money spent at health facility in the LAST MONTH 
 
TRIP AWAY FROM HC No. of trips Time taken 

to travel 
Mode of 
transport 

Cost of 
trip 

Collect drugs     
Patient referral trips     
Supervision of aid post trips     
Mobile clinics     
Collect money     
Attend training     
     
     
TRIPS TO HC     
Drug deliveries to health centre     
Supervision visit to health centre 
from PHO 

    

Supervision visit to health centre 
from DHO 

    

Supervision visit to health centre 
from Hospital Medical Officers 

    

     
     
 
Number of patients referred per month/ year________________________ 
Patient fee for referral__________________________________ 
 
2. Local cost of fuel ____________________ 

Local cost of kerosene______________________ 
 
3. Please outline all foot patrols UNDERTAKEN (not planned) last year  

To Number of trips Number of staff Transport Total cost 
     
     
     
 
4. What items do inpatients need to bring with them: 

  bed sheets     water for deliveries    water other  

  kerosene     food / meals      other ___________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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APPENDIX FIVE: QUESTIONNAIRE USED TO SURVEY HEALTH FACILITY USERS 

 
Survey for Health Centre Users  
 
Date:   …….../………../……….. 
 
Interviewer’s name: ………………………………………………………………. 
 
Facility information 
 
What is the name of the facility? ............................................................................................. 
It belongs to which District?...................................................................................... 
It belongs to which Province?.................................................................................. 

Today’s visit 
1a) What is the reason for your visit today? (tick reason(s) given)  
   
             receive treatment    minor surgery  
  immunise my child    receive laboratory results 
  antenatal service    other health related matter 
  family planning    visiting a patient  

 delivery (giving birth)   other …………………………………….. 
      ……………………………………... 

1b)  What sort of health worker(s) did you see today?  (tick all that apply) 
 District Health Officer  
 Medical Officer       
 Health Extension Officer 
 Nursing Officer 
 Community Health Worker (includes aid post orderlies, nurse aides) 
 Malaria Control Staff 
 Other ……………………..……………………………………………….. 
 Don’t know 

 
1c)  How long did you wait today to see a health worker? 
 ………………………………………………………………………………… 
1d) About how long did you spend face to face with the health worker? 
 ………………………………………………………………………………… 
1e) Overall, were you happy with the service you received today?   

YES  /  NO  /  don’t know 
 
 1f) Why? ………………………………………………………………………… 

………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
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Cost to see the health worker 
2a)  How much money were you asked to pay to see the health worker(s) today? 

………………………………………………………………………………… 
2b)  How much of this did you pay today? ................................................... 
2c)  Do you always pay this amount?   

YES / NO  
   
2d) If NO, when and why has it been a different amount? 

…………………………………………………………………………………    
 …………………………………………………………………………………
 ………………………………………………………………………………… 

………………………………………………………………………………… 
 
2e) How long ago was this? …………………………………………………… 
 
2f) Has the cost to see a health worker ever prevented you or a family member from 

coming to the health centre before?  
            YES  /  NO / don’t know 
 
 
Cost of Medicine 
3a) What medicines(s) were you given?               3b)       How much did you pay? 

……………………………………………                        …………….…………… 
 ……………………………………………                        …………….…………… 
 ……………………………………………                        …………….…………… 
 ……………………………………………                        …………….…………… 
 
3c) Was this separate to the fee paid to see the health worker?   

YES  /  NO  /  no other fee 
 

3d)  Do you need medicine but could not get it today?  
YES  / NO 
 

3e)  If YES, why didn’t you get the medicine? ……………………………….. 
 ………………………………………………………………………………… 
 ………………………………………………………………………………… 
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Opening hours 
4a) In the last 6 months how many times have you come to the health centre and found it 

closed?    
             ………………………………………………………………………………… 
4b) Do you know why it was closed? …………………………………………. 
 ………………………………………………………………………………… 
 ………………………………………………………………………………… 

………………………………………………………………………………… 
 
Other health facilities 
5a) In the last 6 months, what other health facilities have you visited? 
  
 ……………………………………………............................................... 

……………………………………………............................................... 
……………………………………………............................................... 

 
 5b) Why did you choose this health facility rather than another health facility today? 
 ……………………………………………............................................... 

……………………………………………............................................... 
……………………………………………............................................... 
……………………………………………............................................... 
……………………………………………............................................... 
……………………………………………............................................... 
……………………………………………............................................... 
……………………………………………............................................... 
……………………………………………............................................... 

 
Visiting a patient 
If a person was only here to visit a patient, please complete the following questions: 
 
6a)  Were you visiting someone who has been staying or is still staying overnight?   

YES  /  NO 
 

If YES: 
  i)  How many days have they been staying here?  ……………………………… 
 
  ii)  What items did you bring for them? (e.g. bed sheets, water, food, etc.)   

………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 
………………………………………………………………………………… 

 
 
Office use only 
Sign below once all questions have been asked completed. 
 
 
……………………………………….                 ……..…………………………………. 
Interviewer sign here                                                   Research Team Leader sign here 
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APPENDIX SIX:  MONASH UNIVERSITY ETHICS APPROVAL LETTER FOR THE PROJECT 
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APPENDIX SEVEN: PNG NATIONAL RESEARCH COMMITTEE INFORMAL ETHICS 
CLEARANCE LETTER 
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APPENDIX EIGHT: TERMS OF REFERENCE FOR THE CONSULTANTS 

 

Team Leader: Modelling Costs and Efficiency of Primary Health Care Services Expert 
(International: 2.5 person months) 
 
Team Leader will report to the Asian Development Bank (ADB) and National Department of 
Health PNG, and be responsible for: 
 
• All aspects of the overall design and implementation of the project, including 
management of all project staff. 
• Closely working with the National Department of Health, other stakeholders and key 
agencies in Papua New Guinea (PNG). Apart from the National Department of Health 
(NDoH) PNG, stakeholder collaboration is expected to include the World Health 
Organization (WHO), AusAID, NZAID, the National Economic Fiscal Commission (NEFC) of 
PNG, NGOs, church/civil society and private operators of health facilities, the Capacity 
Building Service Centre (CBSC) and the PNG community. Stakeholder collaboration will 
determine relevant work previously undertaken in this area and seek to support existing 
governance structures. Stakeholder collaboration will also assist to refine data collection 
items and methods. 
• Establishing the scope of the project with the NDoH, WHO, ADB and other key 
stakeholders. This will include determining the final sample size and location of survey sites, 
the classification of sites (such as urban, peri-urban, rural, remote, coastal, island and poor 
performing districts), the number of each type of service to be surveyed (such as 
government, non-government not-for-profit, private). The sample size is likely to be no fewer 
than 30-40 health facilities. This includes health facilities managed by both government and 
non-state providers such as church and industrial corporations).  
• Establishing an agreement with the relevant PNG partner University / research institute 
which defines the roles and responsibilities of each party, data management issues, 
performance-based management requirements and reporting procedures. The agreement 
will also outline how capacity building activities will provide supported learning opportunities 
for the local researchers involved with the project.  
• Managing all staff associated with the project including the Project Management Team 
and PNG Research Team. Day to day management of the project will be undertaken by the 
Project Managers / Research Fellows, who will report directly to the Head of Project / Chief 
Investigator.  
• Overseeing the development of the project log-frame, final budget and relevant ethics 
applications as required, both internationally and in PNG. 
• Overseeing the pilot project, development and finalisation of survey instruments  with 
consultation of DOH, WHO and ADB. These data will be used in a number of ways including  
to determine the running costs of appropriately run facilities in different settings, inform 
NDoH budgeting and priority setting activities, determine the cost drivers for the delivery of 
primary health care in PNG and determine the relative efficiency of primary health facilities 
compared to comparable facilities.  
• Overseeing the data collection process in country.  
• Overseeing all data analyses and the publication of any reports or papers from the 
project. 
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• The delivery of inception, interim and final reports. These reports will include: an 
inception report detailing the results of stakeholder consultation and initial pilot study; an 
interim report detailing preliminary results of the data collection; and a final report, including 
costing model and full analyses results. All reports will be submitted to the ADB and the 
Department of Health, PNG in the first instance. Final results will also be presented to all 
stakeholders at the completion of the project by organizing a workshop. 
 
 
Project Manager/Researchers, Modelling Costs and Efficiency of Primary Health Care 
Services in Papua New Guinea (PNG) (2 positions) (International: 10 person months,  
(3 person months in PNG for each position and 2 person month at home office for 
each position)) 
 
The Project Manager/Researchers will report to the Head of Project / Chief Investigator, and 
be responsible for: 
• The implementation and management of the project, under the direction of the Team 
Leader.  
• Participating in consultations with the National Department of Health, WHO, other 
stakeholders and key agencies in Papua New Guinea (PNG); 
• Managing the day to day logistics of the project as required; 
• Developing the project log-frame, final budget and relevant ethics applications;  
• Conducting the pilot project in collaboration with PNG researchers, and finalising the 
survey instruments; 
• Conducting data collection in country in collaboration with PNG researchers; 
• Undertaking all data analyses in collaboration with PNG researchers; 
• Assisting with the preparation of inception, interim and final reports, in collaboration 
with PNG researchers, including: an inception report to the Team Leader detailing the results 
of stakeholder consultation and initial pilot study; an interim report to the Team Leader 
detailing preliminary results of the data collection; and a final report to the Team Leader, 
including the costing model and full analyses results; 
• Assisting with the preparation of a workshop to disseminate study findings and 
recommendations. 
 
 
Researcher, PNG (2 positions), Modelling Costs and Efficiency of Primary Health Care 
Services in Papua New Guinea (PNG) (National: 6 person-months (3 person months 
for each position))  
 
The Researcher will report to the Team Leader, and be responsible for: 
• Participating in consultations with the National Department of Health, WHO, other 
stakeholders and key agencies in Papua New Guinea (PNG); 
• Developing the relevant  ethics applications in PNG;  
• Conducting the pilot project in collaboration with external researchers, and finalising 
the survey instruments; 
• Conducting data collection in country in collaboration with external researchers; 
• Undertaking preliminary data analyses in collaboration with external researchers; 
• Assisting with the preparation of inception, interim and final reports, in collaboration 
with PNG researchers, including: an inception report to the Team Leader detailing the results 
of stakeholder consultation and initial pilot study; an interim report to the Team Leader 
detailing preliminary results of the data collection; and a final report to the Team Leader, 
including the costing model and full analyses results. 
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Research Assistants, PNG (7 positions), Measuring Costs and Efficiency of Primary 
Health Care Services in Papua New Guinea (PNG) (National: 28 weeks in total, casual 
contracts) 
 
The research assistants will report to the Researchers, and be responsible for: 
 

• Participating in consultations with the National Department of Health, WHO, other 
stakeholder and key agencies in Papua New Guinea (PNG) as required; 

• Conducting the pilot survey at selected health centres in collaboration with other 
researchers, and finalising the survey instruments;  

• Conducting data collection at health clinics and aid posts in collaboration with other 
researchers; 

• Undertaking data entry, data verification and preliminary data entry analyses in 
collaboration with other researchers;  

• Assisting with the preparation of reports in collaboration with other Monash University 
and PNG researchers.  
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APPENDIX NINE: RECOMMENDED ITEMS FOR ROUTINE DATA COLLECTION 

 
Requirement for data / sources of data to update the costing tool on a yearly basis 
 
 

Type of data Where sourced for 
spreadsheet 

Routinely 
collected 

(Y/N) 

Notes 

Human resources 
Number of staff at 
each health facility 

Survey N This lack of routine data 
collection is currently being 
addressed by the Human 
Resource Impact Study 

Staff days spent in 
training 

Survey N It is recommended that this is 
added to routine data collection  

Average staff wages Human Resources, 
NDoH 

N This is currently calculated using 
National Averages; it is also 
under review by the Human 
Resources Impact Study  

Current Services Provided 
Number of current 
services 

National Health 
Information System  

Y Recently revised and updated 

Current Service 
Timing  

Shipp (1998)15; 
expert opinion; 

Divine Word 
University Timing 

Study  

N Not recommended for routine 
data collection  

Number of required 
services 

PNG Demographic 
Health Survey 

Y Latest version not yet released 

Cost of Drugs and Medical Supplies 
Costs of drugs and 
medical supplies 

NDoH Area Medical 
Store (AMS) 

Y (i) The cost of each item can 
change based on exchange 
rates, and procurement 
arrangements – prices used in 
the catalogue need review 
(ii) Total cost for health faculties 
is based on issue notices, not 
usage. Dispensing records must 
be kept and collected for this 
data to become available 
(recommended).  

Variable costs 
Transport  Survey N Recommended that this is 

included in National Inventory 
Survey or similar – transport 

                                                             
15 Shipp P. Workload Indicators of staffing Need (WISN): A manual for Implementation. Prepared for 

World Health Organisation; Division of Human Resources Development and Capacity Building, 
Geneva. Available at: http://www.who.int/hrh/tools/workload_indicators.pdf Accessed 
26/10/2009 
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costs are reported to be a major 
obstacle to providing routine 
outreach services, and for the 
shortage of drugs and medical 
supplies  

Utilities Survey N May be considered for data 
routine collection 

Local costs Survey N Recommended for data 
collection for immediate future – 
user fees are often reported to 
be collected to cover these 
costs, which has implications for 
patient access to health services 
and equity issues  

Outreach 
Routine outreach 
costs 

Missing data  N May be considered, but difficult 
to collect.  

Supplementary 
Immunisation Activity 
outreach costs  

SIA Micro-costing 
exercise 

(NdoH/WHO) 

N May be considered, but difficult 
to collect. 

Building Infrastructure 
Cost of new buildings NDoH –Health 

Facilities Branch 
building plans 

N Not recommended for routine 
data collection  

Building condition 
rating  

Survey N Recommended to explore 
routine data collection options 
for building infrastructure.  

Building depreciation Calculated using 
above information  

N Recommended to be 
incorporated into Annual Budget 

General & Minor Equipment  
Equipment Inventory National Inventory of 

Health facilities 
Y Recommend the incorporation 

of staff housing facilities; toilet 
facilities into this routine data 
collection  

Equipment costs Survey N Recommended for consideration 
for yearly or bi-yearly data 
collection> some costs are 
already available from  AMS or 
Health Facilities Branch, but not 
reported centrally.   

Local costs 
Basket of Goods 
purchased locally at 
health facilities  

Survey N Recommended that NDoH work 
together with NEFC to collect 
the expanded list of basket of 
goods specific for health 
faculties, using the same 
methodology.  
**NOTE**This may involve the 
routine data collection of the 
amount of revenue generated by 
user fees at health facilities, 
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which is reported to be used to 
fund these local costs.  

Utilities Survey N Recommended to consider how 
to routinely collect these costs 
for each facility. Methodology is 
dependent on Provincial 
Administration.  

Population 
Population for health 
facility catchments 

PNG Census Y Recommend the consideration 
of how catchment populations 
for Government and Church run 
health facilities may be 
differentiated.  

 
 
Suggestions for additional data collection: This data is not essential to the model, but would 
allow more effective monitoring of health centre activities, costs and efficiency. 
 

• Data on staff training days per year  
 
• Number of staff at each health facility 
 
• Average staff wages for each health worker category at Provincial level 
 
• Dispensing figures for drugs and medical supplies so that actual drug usage 

figures can be routinely collected, rather than issue figures 
 
• The average cost of a return trip to both the Provincial capital and District capital 
 
• The average cost for patient referral to Provincial Capital (if appropriate) 
 
• The average number of trips taken each month 
 
• Estimates of utilities and other local costs at health facility level 
 
• Estimates of outreach service costs at health facility level 
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APPENDIX TEN: ASSUMPTIONS UTILISED IN COSTING TOOL 

 

The assumptions for the costing tool are broken down into the headings of the 
corresponding spreadsheet in the Excel database.  Each heading appears in the same order 
as it appears in the costing tool. 

Opening Hours &Holidays 

• This is based on survey data 
• It calculates the total average working days per year at a given health facility, taking 

into account annual leave and sick day entitlements, as well as staff training. 
• Assumptions: 

(i) Assumes that there is always 1 CHW on call for night duty, unless 
otherwise specified 

(ii) Assumes all staff take their full allocation of holidays (15 days per 
year) and sick leave (6 days per year) 

(iii) The average days training for each health centre is the sum of all 
training reported for the previous 12 months (in days) for all staff, 
divided by the number of staff reported to be currently working in the 
health facility 

Current Services 
 

• This data is taken directly from the National Health Information System for the year 
2007 (the most complete data set at the time of data collection in Feb 2009) 

• It reports the number of services provided in each category per year by health facility 
• Categories are summed together as required from an external spreadsheet which 

holds the raw data 
• Missing data: Efogi (closed in 2007); Owena (not government registered in 2007, 

therefore no reporting requirement) 
 

 
Current Service Timing 
 

• This spreadsheet calculates the total required direct clinical service time required to 
perform the existing health service output levels 

• The timing for each type of service currently based on data collected in 1998 (Shipp, 
WHO). Figures from Haroe(2008) can be used in a sensitivity analysis.  

• The model is highly sensitive to the estimate of time for each service 
• Assumptions: 

(i) It is very difficult to classify Officer In Charge staff as they will have 
two classifications generally – currently based on their ‘clinical’ 
classification 

(ii) Nursing officer classifications between Nursing Officer ‘General’ and 
Nursing Officer ‘Midwife’ may not be correct for sample – need to 
verify with HR sample 
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• Specialisation of particular tasks at larger health centres has not taken into 
consideration. This is likely to greatly affect the estimate for the number of staff 
required at larger health centres, and provide an underestimate of the required 
number of staff.  

• It is assumed that all doctors (MOs), Health Extension Officers (HWOs), Nursing 
Officers (Nos) and Community Health Workers (CHWs) spend 70% of their time in 
direct clinical service, which may not be reasonable (especially in the larger centres) 

• Missing data: follow through from ‘Current Services’ sheet (Efogi, Owena, Sangapi) 
• ALL outreach service data – Not currently available from National Health Information 

Service 
• ALL HIV/AIDs service data – Not currently available through NDoH 

 
 
Current Staff Costs 
 

• This spreadsheet apportions the current staff costs across program areas based on 
the proportion of time spent providing each type of health service at the specific 
health facilities 

• The proportion of time spent in clinical activities (as opposed to admin, training and 
other activities not directly related to patient care) was collected as part of the survey  

 
Salary Scales 
 

• Currently based on national average estimates for each staff category extracted from 
payroll data 

• Assumed 8.4% on-costs for staff-costs 
• Estimates for medical officers, nursing officers, health extension officers and 

community health workers are from Church-run facilities for 2008; all other categories 
are based on government salaries for 2007. These were the best estimates as of 
November 2009. It is anticipated that more accurate data from the HR impact study 
will better inform these estimates when data becomes available.  

 
Current Service Costs 
 

• Drug, medical supply and laboratory test costs are based on PNG Standard 
Treatment Guidelines, using expert opinion  

• Program sheets are used to build up the cost of treating each of the main disease 
states presented in the PNG Primary Health care System  

• Drugs costs are from Area Medical Store data (AMS) 
• Missing data drugs : Hoiya, Kiunga DH, Kiunga Catholic (Montford), Laiagam, 

Matkamnai, Owena, Ramu Sugar, Siroga carried through from AMS costs 
• Drugs costs are distributed across program areas using Standard Treatment 

Guideline estimates of costs 
• Other variable costs per service are dived across program areas by spreading the 

cost of utilities, local costs and basket of goods across all programs equally; except 
for transport 

• Missing data: PAU clinic (declined to share operational costs) 
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• Transport costs are distributed across the program areas, except for Outreach 
services, which are calculated separately  

 
Outreach  
 

• Currently outreach activity costs are not included in program costs, due to 
missing data.  

 
Drugs, Utilities and local costs 
 

• Missing data from AMS: Hoiya, Kiunga DH, Kiunga Catholic (Montford), Laiagam, 
Matkamnai, Owena, Ramu Sugar, Siroga 

• Medical gases costs are missing from AMS estimates 
• Sometimes, only totals for utilities and local costs were available from the health 

centres surveyed 
• Where user fees collected were specified as being spent 100% on local costs, the 

estimate for the yearly user fees collected was included as a total local cost 
 

Building Infrastructure 
 
• Estimates for the existing size of the building was obtained by “stepping out” the 

buildings 
• The condition rating is a subjective rating from 1 to 5 where 1 is the worst and 5 is 

the best 
• It is assumed that buildings with a condition rating of 1 or 2 need replacing in the 

immediate future 
• It is assumed that building are replaced to the existing size (except where this is 

larger than an estimated “model” facility), which may be an overestimate of the 
required size, and may not be a reasonable estimate 

• The assumed depreciation of buildings is 1% 
 

Building costs 
 

• Building costs are based on NDoH Health Facility Branch estimates, which include 
an appropriate “Provincial Weighting”  

• These estimates are divided by the planned square meters of the new building to get 
a “per square meter cost” 

 
General Equipment 
 

• Data from National Inventory (2008) will be added to this spreadsheet for comparison 
with survey data 

• Missing data: Kunini (all) – Inpatient bed data: Akufa, Aviamp, Gelegele, Hoiya, 
Kerevat, Kimil, Laiagam, Matong, Mulitaka, Oro Bay (St Margarets), Paparatava, 
Porgera, Rabaul, Siroga, Vatnabara, Veifa’a  

• Data not collected in the survey which is routinely collected in the National Inventory: 
The existence of river water supply; if the delivery room has a sink and running water 
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• Cost of connecting mains water, mains power and landline telephone are currently 
not included due to the difficulty in estimating the cost, which is unique to each health 
facility 

• Cost of inpatient beds not current included due to missing data (number of beds plus 
bed costs) 
 

General Equipment Costs 
 

• All life years need verification from Health Facilities Branch 
• Missing data: replacement solar panels for VHF radio; pit toilet installation cost; 

inpatient bed cost 
 
Minor equipment  
 

• Missing data: Kunini (all);  
• Data on microscope, BP-machine, nebuliser and oxygen equipment not collected in 

the survey but routinely collected in the national Inventory. This currently reads as ‘0’ 
in the costing tool, but in fact is a missing data point (may be able to use inventory 
data from National Health Information System instead) 
 

Minor equipment costs 
 

• This costs data is an amalgamation of the best available sources as of November 
2009, however, updated unit costs from Health facilities Branch / AMS would be ideal 

 
Transport 
 

• Missing transport costs: Kiunga, Kunini, Mulitaka, Porgera, Wanuma  
• Substitute distances for travel from NEFC as a sensitivity analysis 
• In some cases, the total transport costs per year are not disaggregated as this data 

was not available from the health facilities during data collection  
 

Basket of Goods Costs 
 

• Basket of goods costs are broken down into health centre and staff housing costs – 
reported separately 

• Currently, only health centre costs are being applied 
• Missing data: East New Britain; Enga; Madang; Oro; Western; Western Highlands 
 

 
Drug List/Medical Supply List/Lab test List  
 

• Data from the Area Medical Stores is based on issue notices (what the facility has 
been sent) rather than usage figures (what is actually used at each health facility) 

• Wastage and out of date stock is not considered 
• Laboratory test costs are missing  
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Standard Treatment Guideline Sheets & Proportion Treatment Regime  
 

• All need verification from a clinical team from NDoH 
 

Population 
 

• Missing data: Aviamp, Hoiya, Malala, Owena, Sangapi, Siroga, Sisiak,  
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APPENDIX ELEVEN: CONCEPTUAL FRAMEWORK FOR THE RURAL HEALTH COSTING MODEL  

 

Level One Level two Level Three 
WHAT IS NOW? WHAT IS REQUIRED? WHAT IS DESIRED?  

(Population Coverage Approach) 

 

Cost Component Information Source Cost Component  Information Source Cost Component  Information Source 
Service 

level Current Services NHIS Current services NHIS Ideal Services 
(Targeted Coverage) DHS 

Human 
resources Current Staff HR impact study Required staff (1)  

The model estimates the 
required clinical staff 
time (minutes) to 
produce current services 
at a normative level 

Required staff (2) 
Using model to estimate 
required clinical staff 
time (minutes) to 
produce ideal services 

Operational 
resources 

Current Operating 
Expenses 

(including drugs & 
medical supplies 

AMS 

Required Operating 
Expenses (including 

drugs & medical 
supplies)(1) 

NEFC costing survey 
results and model 

Required Operating 
Expenses (including 

drugs & medical 
supplies)(2) 

Using model to estimate 
required drugs and 
medical supplies to 

produce ideal services 

Capital 
expenditure 

Current Capital & 
Equipment 

Monash survey and 
NHIS (inventory or 

equipment) 

Required capital & 
equipment (1) 

The model estimates the 
required capital & 

equipment dependant 
on a normative 

(minimum standard) 
level 

Required capital & 
equipment (2) 

Using model to estimate 
required capital & 

equipment to produce 
ideal services 

What does 
this level of 
the model 

tell us? 

Current cost of running Rural Health 
Services 

 
 

The costs or running Rural Health Services if the 
current level of services were being provided at 
a normative (minimum standard) level 

Calculate the required resources to deliver a 
targeted level of service provision to the population 

Example 
output 

The model will output the current cost of 
running each component of rural health 
services (eg. What % of the total costs do 
HR costs absorb?) 

Holding current services constant, we can find 
out; 

a) The gap between the existing & 
necessary staff 

b) The gap in medical supplies funding 
c) The gap in capital outlay and 

maintenance costs 

Holding the norms per service output constant, the 
model can output the additional resources required 

to reach a particular target or package of targets 
(eg. 20% increase in the provision of malaria 

services)  



Table 1
Prevalence and Impact of User Fees

Central Province Western Province Eastern Highlands East New Britain Western Highlands Enga Oro Total
church 5 of 5 4 of 4 4 of 4 4 of 4 1 of 1 0 of 0 1 of 1

gov't 1 of 3 2 of 4 5 of 6 3 of 3 1 of 1 1 of 3 0 of 1
43% 14% 54% 83% 67% 31% 15% 44%
18% 10% 20% 48% 33% 0% 31% 21%

No other facilities nearby.
Highest level nearby; 
good medicine supply.

Good access; close 
to home; highest 
level nearby; good 
medicine supply.

Good access; close 
to home; good 
service.

Closest to home; 
most affordable.

Close to home; 
affordable.

Only clinic nearby; close to 
home; good medicine 
supply; no fees at company 
facility.

User survey summary

Number of facilities where 
respondents reported fees paid 
on most recent visit:
Proportion of respondents paying fee on recent visit
Fees ever barrier to attendance

Main reasons for facility choice



Table 2
Total Annual Cost of Running Health Centres
Name of Health Centre Province District Classification  Ownership Accessibility TOTAL

Agevairu  Central  Kairuku HC Government Easy PGK 342,963
Akufa  Central  Kairuku HC Catholic Hard PGK 146,597
Aviamp Western Highlands Province Aglib Sadwari HC Christian Apostolic Fellowship Easy PGK 171,044
Bagbag  Madang Sumkar HC Lutheran Hard PGK 238,574
Bogia  Madang Bogia HC Government Easy PGK 648,976
Efogi  Central  Hiri HC Government Hard PGK 346,538
Gaubin  Madang Sumkar HC Lutheran  Hard PGK 1,315,754
Gelegele East New Britain Rabaul HC Government Easy PGK 255,265
Golgobip  Western  North Fly HC Catholic  Hard PGK 168,413
Gusap  Madang Usino‐Bundi HC Government  Easy PGK 450,621
Henganofi  Eastern Highlands  Henganofi HC Government Easy PGK 553,899
Hoiya East New Britain Pomio HC Seventh Day Adventist Hard PGK 148,837
Hula  Central  Rigo HC Uniting Hard PGK 289,100
Kainantu Hospital Eastern Highlands  Kainantu RH Government Easy PGK 1,275,415
Kassam  Eastern Highlands  Obura‐Wonenara HC Evangelical Brotherhood Church Easy PGK 322,441
Kerevat East New Britain Gazelle HC Government Easy PGK 903,472
Kimil Western Highlands Province North Wagi HC Government Easy PGK 357,429
Kiunga Western  North Fly DH Government Easy PGK 1,246,580
Kiunga Catholic (Montford) Western  North Fly UC Catholic Easy PGK 192,407
Kungim  Western  North Fly HC Catholic Hard PGK 186,019
Kunini  Western  South Fly HC Government Hard PGK 90,165
Kupiano  Central  Abau HC Government Hard PGK 613,844
Kwikila  Central  Rigo HC Government Easy PGK 621,093
Laiagam  Enga Lagaip DH Government Easy PGK 462,807
Mabudawan  Western  South Fly HC Government Easy PGK 140,989
Madang Town  Madang Madang UC Government Easy PGK 296,804
Malala  Madang Bogia HC Catholic Easy PGK 287,128
Marawaka  Eastern Highlands  Obura‐Wonenara HC Government Hard PGK 314,706
Matkomnai  Western  North Fly HC Catholic Easy PGK 217,711
Matong East New Britain Pomio HC Government Hard PGK 210,503
Miiak  Madang Sumkar HC Government Hard PGK 592,852
Mulitaka Enga Lagaip HC Government Easy PGK 274,076
Nupuru  Eastern Highlands  Lufa HC Government Easy  PGK 335,152
Obura  Eastern Highlands  Obura‐Wonenara HC Evangelical Brotherhood Church Hard PGK 276,396
Oro Bay (St Margaret's) Oro Ijivitori HC Anglican Easy PGK 469,219
Owena  Eastern Highlands  Obura‐Wonenara HC Independant Baptist Hard PGK 167,987
Paparatava East New Britain Gazelle HC Catholic Easy PGK 482,345
PAU  Central  Hiri HC Adventist Easy PGK 150,782
Porgera Enga Porgera UC Government Hard PGK 375,448
Rabaul East New Britain Rabaul UC Government Easy PGK 537,684
Ramu Sugar Ltd  Madang Usino‐Bundi HC Private Hard PGK 416,877
Sangapi Madang Middle Ramu HC Nazaren Hard PGK 252,285
Siroga Oro Sohe HC Higaturu Oil Palms Ltd (Private) Easy PGK 461,906
Sisiak  Madang Madang UC Government Easy PGK 371,693
Tapila  Western  South Fly HC Government Hard PGK 155,966
Tarakbits  Western  North Fly HC Catholic Hard PGK 156,977
Vatnabara East New Britain Kokopo SC United Easy PGK 291,233
Veifa'a  Central  Kairuku HC Catholic Hard PGK 847,993
Wanuma  Madang Middle Ramu HC Government Hard PGK 147,366
Watabung  Eastern Highlands  Daulo HC Government Easy PGK 235,181
Woitape  Central  Goilala HC Government Hard PGK 294,483
Wonenara  Eastern Highlands  Obura‐Wonenara HC Government Hard PGK 211,506
Yagaum  Madang Madang HC Lutheran  Easy PGK 896,022
Yauna  Eastern Highlands  Kainantu HC Evangelical Brotherhood Church Easy PGK 228,478
Yule Island  Central  Kairuku HC Catholic Hard PGK 193,018

Total Cost PGK 21,639,020
Average Cost PGK 393,437
Number of Costed Centres 55



Table 3
Shares of Total Cost by Expenditure Category

Category
Share of Total 
Cost

Staff Costs 60.9%
Building Maintenance/depreciation 2.1%

General Equipment 4.6%
Minor Equipment 0.7%

Drugs and medical supplies*               8.7%
Utilities 0.3%

Local costs 2.5%
Transport 3.1%

Basket of goods 0.3%
Supplementary Immunisation 2.2%

Provincial Admin 1.5%
District Admin 0.5%

Other Indirect Costs (NEFC) 12.6%

TOTAL 100.0%
* Excluding medical gases



Table 4
Total Annual Cost of Running Health Centres by Expenditure Category (PGK)

Name of Health Centre Total staff costs
Building Maintainence 

/depreciation*
General 

Equipment
Minor 

Equipment
Drugs and medical 

supplies# Utilities Local costs Transport
Basket of 
goods

Supplementary 
Immunisation

Provincial 
Admin

District 
Admin

Other Indirect 
Costs (NEFC)

TOTAL 
CURRENT 
COSTS 

Agevairu  78,537 5,543 17,644 382 128,131 0 10,680 5,702 1,087 30,560 10,355 0 54,342 342,963
Akufa  49,787 2,112 6,742 373 9,873 0 4,800 3,366 1,087 3,760 10,355 0 54,342 146,597
Aviamp 59,178 2,826 1,852 429 31,608 0 8,000 738 1,087 1,500 4,254 0 59,572 171,044
Bagbag  107,915 2,552 38,371 360 8,856 0 8,650 20,400 1,290 2,380 3,970 2,311 41,518 238,574
Bogia  470,820 20,724 17,456 1,888 64,228 300 8,250 6,800 1,290 9,420 3,970 2,311 41,518 648,976
Efogi  78,537 4,928 3,811 812 6,568 0 19,500 166,600 1,087 0 10,355 0 54,342 346,538
Gaubin  1,037,017 20,724 53,160 6,611 100,532 0 36,750 9,150 1,290 2,720 3,970 2,311 41,518 1,315,754
Gelegele 115,951 4,368 24,134 3,751 36,654 0 12,000 3,408 1,087 9,072 3,604 1,995 39,240 255,265
Golgobip  55,864 865 3,948 2,530 23,873 0 2,000 23,770 1,087 1,180 3,653 3,849 45,792 168,413
Gusap  291,881 7,655 35,004 4,001 36,898 0 23,020 2,200 1,290 871 3,970 2,311 41,518 450,621
Henganofi  379,142 10,755 18,709 2,561 48,494 0 14,600 3,360 1,290 0 7,126 938 66,925 553,899
Hoiya 48,659 4,070 7,859 763 No isssues  0 1,800 34,600 1,087 5,160 3,604 1,995 39,240 148,837
Hula  128,324 5,837 3,782 46 50,241 0 12,775 4,032 1,087 18,280 10,355 0 54,342 289,100
Kainantu Hospital 892,344 19,652 42,454 3,199 148,168 0 42,351 50,967 1,290 0 7,126 938 66,925 1,275,415
Kassam  155,238 8,200 21,086 2,335 32,293 360 22,700 3,948 1,290 0 7,126 938 66,925 322,441
Kerevat 624,489 13,023 29,035 6,540 94,927 0 28,264 11,826 1,087 49,440 3,604 1,995 39,240 903,472
Kimil 198,400 12,921 19,885 3,357 27,015 0 5,000 13,428 1,087 12,510 4,254 0 59,572 357,429
Kiunga 1,108,160 21,081 40,354 7,195 missing 0 15,000 0 1,087 409 3,653 3,849 45,792 1,246,580
Kiunga Catholic (Montford) 128,324 4,615 133 927 missing 0 1,200 274 1,087 2,553 3,653 3,849 45,792 192,407
Kungim  105,651 865 3,948 2,530 6,538 0 1,825 8,220 1,087 2,060 3,653 3,849 45,792 186,019
Kunini  22,673 3,346 4,535 30 4,020 0 0 0 1,087 1,180 3,653 3,849 45,792 90,165
Kupiano  181,395 11,732 22,950 3,180 264,442 1,400 0 33,480 1,087 29,480 10,355 0 54,342 613,844
Kwikila  406,011 17,364 12,144 3,301 39,362 24,000 6,500 2,707 1,087 43,920 10,355 0 54,342 621,093
Laiagam  355,830 4,033 40,255 8,005 missing 0 0 0 1,087 8,450 5,741 1,239 38,166 462,807
Mabudawan  39,268 3,980 7,210 2,422 13,004 0 1,825 10,310 1,087 8,588 3,653 3,849 45,792 140,989
Madang Town  190,264 3,544 17,565 8,394 15,826 0 8,030 0 1,290 4,090 3,970 2,311 41,518 296,804
Malala  180,375 4,253 20,871 3,354 12,589 0 12,660 536 1,290 3,400 3,970 2,311 41,518 287,128
Marawaka  136,356 7,958 6,359 3,466 22,186 0 600 61,500 1,290 0 7,126 938 66,925 314,706
Matkomnai  128,324 1,731 10,607 2,530 missing 0 1,825 17,134 1,087 1,180 3,653 3,849 45,792 217,711
Matong 95,960 5,643 8,250 3,226 17,409 0 6,000 11,000 1,087 17,088 3,604 1,995 39,240 210,503
Miiak  430,097 20,724 20,577 2,996 43,548 1,200 12,250 5,250 1,290 7,120 3,970 2,311 41,518 592,852
Mulitaka 175,625 4,033 19,573 2,463 18,539 0 1,460 0 1,087 6,150 5,741 1,239 38,166 274,076
Nupuru  164,299 6,829 24,230 610 53,455 0 5,475 3,973 1,290 0 7,126 938 66,925 335,152
Obura  142,433 10,351 23,074 1,259 10,838 0 6,400 5,760 1,290 0 7,126 938 66,925 276,396
Oro Bay (St Margaret's) 299,507 20,724 9,928 2,649 45,115 14,352 1,500 3,544 1,087 4,960 7,889 5,083 52,881 469,219
Owena  72,460 2,258 5,007 382 0 0 2,600 9,000 1,290 0 7,126 938 66,925 167,987
Paparatava 331,122 12,806 18,049 2,765 17,299 0 26,465 12,312 1,087 15,600 3,604 1,995 39,240 482,345
PAU  68,018 3,520 4,579 2,431 5,776 0 0 675 1,087 0 10,355 0 54,342 150,782
Porgera 264,657 8,066 22,018 2,116 13,437 0 5,000 0 1,087 13,920 5,741 1,239 38,166 375,448
Rabaul 309,320 2,170 19,289 1,806 44,886 0 78,494 151 1,087 35,640 3,604 1,995 39,240 537,684
Ramu Sugar Ltd  317,771 10,207 34,086 4,323 No issues 0 0 1,400 1,290 0 3,970 2,311 41,518 416,877
Sangapi 124,511 4,253 3,948 2,132 6,611 0 29,200 18,000 1,290 14,540 3,970 2,311 41,518 252,285
Siroga 301,892 5,671 68,487 4,041 No issues  0 0 1,935 1,087 12,940 7,889 5,083 52,881 461,906
Sisiak  233,753 7,655 17,699 2,798 13,968 0 10,950 1,520 1,290 34,260 3,970 2,311 41,518 371,693
Tapila  55,864 5,192 7,284 2,511 14,499 1,825 0 9,990 1,087 4,420 3,653 3,849 45,792 155,966
Tarakbits  72,460 4,326 4,453 2,254 8,642 0 0 9,400 1,087 1,060 3,653 3,849 45,792 156,977
Vatnabara 169,607 12,046 10,199 444 10,801 0 13,320 5,850 1,087 23,040 3,604 1,995 39,240 291,233
Veifa'a  475,031 14,665 43,651 6,514 189,402 15,000 6,000 15,687 1,087 16,260 10,355 0 54,342 847,993
Wanuma  75,773 2,268 4,811 2,271 7,593 0 0 0 1,290 5,560 3,970 2,311 41,518 147,366
Watabung  80,493 12,099 23,490 1,517 32,439 0 6,127 2,736 1,290 0 7,126 938 66,925 235,181
Woitape  174,478 5,866 3,104 1,001 13,271 0 0 22,500 1,087 8,480 10,355 0 54,342 294,483
Wonenara  75,773 9,034 7,021 1,869 23,529 0 0 18,000 1,290 0 7,126 938 66,925 211,506
Yagaum  725,396 20,724 22,778 3,798 39,296 2,400 25,700 3,770 1,290 3,070 3,970 2,311 41,518 896,022
Yauna  106,561 4,920 21,808 1,387 10,011 360 600 6,552 1,290 0 7,126 938 66,925 228,478
Yule Island  80,493 6,423 7,916 932 21,489 0 0 2,460 1,087 7,520 10,355 0 54,342 193,018
* Using the medium level building cost per square metre estimate
# Excluding medical gases due to missing data



Table 5
Costs for Minimum Standards Centres by Expenditure Category
Category Rural Hospital District Health Centre Health Centre

Staff Costs 721,841 278,192 128,324
Building Maintenance/depreciation 22,586 19,439 11,647

General Equipment 20,302 15,249 13,571
Minor Equipment 9,412 7,927 4,176



Table 6
Shares of Total Cost by Program Area

Program Area Share of Total Cost

Malaria Outpatient 7.1%

Malaria Inpatient 2.9%

TB/Lep 0.3%

General Outpatient 39.6%

General Inpatient 18.3%

FP Female Outpatient 2.0%

FP Female Inpatient 0.5%

FP Male Outpatient 0.2%

Maternal Antenatal 1.3%

Deliveries 10.3%

Child Health 11.7%

Immunisation 5.4%

Outreach 0.3%

HIV 0.2%

Total 100.0%



Table 7
Share of Consumables Costs in each type of service

Medicine 
used

Medical 
supplies used Total

Malaria Outpatient 0.13% 0.00% 0.13%
Malaria Inpatient 0.13% 0.00% 0.13%
TB/Lep 0.19% 0.00% 0.19%
General Outpatient 22.34% 35.73% 58.07%
General Inpatient 10.93% 1.10% 12.03%
FP Female Outpatient 0.19% 0.00% 0.19%
FP Female Inpatient 0.00% 0.00% 0.00%
FP Male Outpatient 0.00% 0.00% 0.00%
Maternal Antenatal 1.20% 0.00% 1.20%
Deliveries 0.36% 1.46% 1.82%
Child Health 13.95% 12.50% 26.45%
Immunisation 0.00% 0.00% 0.00%

Total 49% 51% 100%



Table 8
National Average Salary Levels 

Category Abbreviation
National average  
plus 8.4% benefits 

District Health Officer DHO PGK 25,791
Medical Officer / Officer in charge MO/OIC PGK 74,724
Health Extension Officer HEO PGK 25,986
Environmental Health Officer EHO PGK 19,880
Nursing Officer (Hospital Matron or District Matron) NO(Mat) PGK 22,673
Nursing Officer (Midwifery) NO(MidWif) PGK 22,673
Nursing Officer (Paediatrics) NO(Paeds) PGK 22,673
Nursing Officer (Family planning/clinical/general) NO(Gen) PGK 22,673
Community Health Worker  CHW PGK 16,596
Dental Therapist DT PGK 19,040
Medical Laboratory Assistant MLA PGK 10,849
Pharmacy Technician PT PGK 17,913
X‐ray Technician X‐rayT PGK 12,008
Training Co‐ordinator/ Health Promotion Officer HPO PGK 19,986
Administrative Clerk AC PGK 9,472
Driver D PGK 8,033
Cleaner C  PGK 8,033



Table 9
Estimated time (minutes) used per unit of service

Service Type
Shipp ‐            
Health Centre

Shipp ‐ 
Hospital Haroe

Malaria Outpatient 12 11 16
Malaria Inpatient 270 360 144
TB/Lep 24 22 32
General Outpatient 12 11 16
General Inpatient 270 360 144
FP Female Outpatient 12 11 16
FP Female Inpatient 270 360 144
FP Male Outpatient 12 11 16
Maternal Antenatal 12 11 16
Deliveries 540 540 510
Child Health 12 11 16
Immunisation 5 5 5
Outreach 480 480 480
HIV 12 no estimate no estimate



Table 10
Time Use of Staff by Health Centre compared to expected time in service delivery

Name of Health Centre s

Hospital 
timings 
applied       

(Y=1, N=0)

Total Minutes 
to perform 
current 
services

Total Direct 
Clinical  mins 
available 

Difference 
minutes

FTE 
minutes 
per year at 
facility

Current 
total staff 
number

Current 
direct 
clinical staff 
number

Difference 
in required  
direct 
clinical staff 
number

Staff 
productivity 
ratio

Agevairu  a 0 243643 337114 ‐93471 73041 4 4 ‐1 72%
Akufa  a 0 162074 196812 ‐34738 60918 3 3 ‐1 82%
Aviamp a 0 388653 148114 240539 60171 3 3 4 262%
Bagbag  a 0 201947 239700 ‐37753 73320 3 3 ‐1 84%
Bogia  a 1 1044415 1096324 ‐51909 63911 24 16 ‐1 95%
Efogi  a 0
Gaubin  a 1 1998287 3048240 ‐1049953 72429 54 35 ‐14 66%
Gelegele a 0 252777 367714 ‐114937 72429 7 5 ‐2 69%
Golgobip  a 0 70192 141480 ‐71288 51090 3 3 ‐1 50%
Gusap  a 1 628763 717105 ‐88342 71710 10 9 ‐1 88%
Henganofi  a 0 578862 1169280 ‐590418 63868 22 17 ‐9 50%
Hoiya a 0 73818 88457 ‐14639 47914 2 2 0 83%
Hula  a 0 236287 535800 ‐299513 73320 7 7 ‐4 44%
Kainantu Hospital a 0 744302 1977545 ‐1233243 72622 44 30 ‐17 38%
Kassam  a 0 481806 479858 1948 61158 10 7 0 100%
Kerevat a 1 1163112 1938391 ‐775279 72830 36 25 ‐11 60%
Kimil a 0 339670 395109 ‐55439 71339 13 9 ‐1 86%
Kiunga a 1 976327 3279437 ‐2303109 72259 64 42 ‐32 30%
Kiunga Catholic (Montford) a 0 234930 383520 ‐148590 53040 7 7 ‐3 61%
Kungim  a 0 80571 382800 ‐302229 71091 6 6 ‐4 21%
Kunini  a 0
Kupiano  a 0 282566 789600 ‐507034 73320 11 9 ‐7 36%
Kwikila  a 0 325197 1414383 ‐1089186 71267 25 19 ‐15 23%
Laiagam  a 0 754213 1007280 ‐253067 71949 17 13 ‐4 75%
Mabudawan  a 0 133736 90514 43222 49029 2 2 1 148%
Madang Town  a 0 671375 576000 95375 49920 10 10 2 117%
Malala  a 0 678757 389835 288922 49442 7 7 6 174%
Marawaka  a 0 141733 266571 ‐124838 49506 8 7 ‐3 53%
Matkomnai  a 0 229509 342720 ‐113211 53040 7 7 ‐2 67%
Matong a 0 207072 309840 ‐102768 71927 5 4 ‐1 67%
Miiak  a 1 801603 1364813 ‐563210 61692 27 19 ‐9 59%
Mulitaka a 0 439397 597600 ‐158203 71933 10 9 ‐2 74%
Nupuru  0 468736 468107 629 71593 10 8 0 100%
Obura  a 0 375324 394800 ‐19476 73320 8 7 0 95%
Oro Bay (St Margaret's) a 1 591633 1171200 ‐579567 72503 16 15 ‐8 51%
Owena  a 0 0 123429 ‐123429 50143 4 4 ‐2
Paparatava a 1 1138903 1083874 55029 69754 19 15 1 105%
PAU  a 0 81120 270720 ‐189600 73320 3 3 ‐3 30%
Porgera a 0 209310 487247 ‐277937 48725 14 11 ‐6 43%
Rabaul a 0 426441 776768 ‐350327 63911 17 12 ‐5 55%
Ramu Sugar Ltd  a 0 305364 835714 ‐530350 72429 17 10 ‐7 37%
Sangapi a 0 77725 428640 ‐350915 73320 4 4 ‐5 18%
Siroga a 0
Sisiak  a 0 335469 508548 ‐173079 49895 10 9 ‐3 66%
Tapila  a 0 255619 148114 107505 48137 3 3 2 173%
Tarakbits  a 0 77020 158400 ‐81380 42900 4 4 ‐2 49%
Vatnabara a 0 192417 404023 ‐211606 72949 10 6 ‐3 48%
Veifa'a  a 1 880320 1028629 ‐148310 58140 26 19 ‐3 86%
Wanuma  a 0 123828 319371 ‐195543 72206 4 4 ‐3 39%
Watabung  a 0 214069 128100 85969 41633 5 4 2 167%
Woitape  a 0 48054 806674 ‐758620 72825 10 9 ‐10 6%
Wonenara  a 0 119591 154286 ‐34695 50143 4 4 ‐1 78%
Yagaum  a 1 1175436 2434187 ‐1258751 73166 33 29 ‐17 48%
Yauna  a 0 212566 227314 ‐14748 49251 7 5 0 94%
Yule Island  a 0 133017 343037 ‐210020 71927 5 4 ‐3 39%

Closed in 2007



Table 11
Average Staff Service Time Ratios by Health Centre Type

Average productivity 
ratio

Average Difference 
in required direct 
clinical staff numbers Type of Centre

60% ‐4.04 All Centres
63% ‐4.30 Easy to reach
54% ‐3.70 Hard to reach
52% ‐12.82 More than 20 Staff
68% ‐1.94 Less than 20 staff
56% ‐5.07 Government
68% ‐2.77 Church
37% ‐7.32 Private



Table 12
Service Costs per Service

Name of Health Centre
Malaria 
Outpatient

Malaria 
Inpatient TB/Leprosy

General 
Outpatient

General 
Inpatient

FP Female 
Outpatient

FP Female 
Inpatient

FP Male 
Outpatient

Maternal 
Antenatal Deliveries

Child 
Health Immunisation

Agevairu  3.98 90.12 146.62 21.14 383.64 5.06 10.93 143.22 41.09 2.30
Akufa  3.57 62.79 91.46 4.91 65.27 4.83 126.77 50.28 4.35
Aviamp 1.27 2.45 1.27 4.20 9.12 0.69
Bagbag  5.04 120.89 109.80 5.38 120.43 7.42 21.10 205.42 10.95 2.90
Bogia  3.22 99.89 16.88 4.60 105.81 3.30 160.33 64.73 4.33 152.89 8.00 1.58
Efogi 
Gaubin  4.48 133.77 12.37 5.42 138.76 4.69 140.19 26.36 7.23 201.86 5.87 2.29
Gelegele 3.64 5.41 3.98 4.98 8.74 1.87
Golgobip  11.01 1,988.53 10.55 286.20 21.25 308.60 420.14 74.77 10.60
Gusap  4.36 113.28 169.17 6.53 119.57 4.45 5.22 170.93 9.25 2.53
Henganofi  5.45 114.44 21.36 7.00 126.65 5.50 6.65 229.75 10.06 2.53
Hoiya
Hula  5.70 126.95 60.30 11.39 138.09 5.96 175.69 7.78 205.37 14.22 3.04
Kainantu Hospital 8.49 11.96 8.48 187.49 9.78 358.22 13.19 3.90
Kassam  3.65 61.11 5.59 65.94 3.91 4.59 118.62 7.36 2.15
Kerevat 4.34 118.47 22.69 8.33 126.37 4.92 5.48 179.42 10.35 2.41
Kimil 2.66 56.27 4.01 73.37 2.74 3.27 108.26 6.68 1.27
Kiunga
Kiunga Catholic (Montford)
Kungim  10.48 10.56 407.92 12.19 28.79 460.22 19.98 5.98
Kunini  1.94 2.78 117.57 1.99 4.13 81.05
Kupiano  6.75 184.16 51.65 21.28 394.93 8.69 17.05 427.62 31.46 2.83
Kwikila  10.98 222.04 94.96 14.51 257.96 11.14 12.97 433.04 13.61 5.42
Laiagam 
Mabudawan  3.21 317.79 4.26 82.55 4.74 795.52 12.23 119.41 8.22 1.64
Madang Town  2.70 2.97 2.73 2.94 186.89 3.38 1.21
Malala  2.58 50.79 14.10 2.83 53.37 3.09 102.19 3.81 1.28
Marawaka  9.04 2,501.94 4,783.38 8.34 307.34 38.97 98.14 529.85 19.42 3.94
Matkomnai 
Matong 4.64 117.12 133.36 6.40 96.17 10.91 362.99 12.98 179.08 8.46 2.96
Miiak  4.23 132.71 68.74 5.02 139.75 4.68 44.55 7.29 205.32 5.66 2.15
Mulitaka 2.84 73.69 3.24 106.43 2.91 3.45 131.68 4.05 1.21
Nupuru  2.11 44.37 182.40 9.03 78.72 2.48 41.19 3.93 102.47 4.76 0.99
Obura  2.54 50.79 22.81 3.02 52.96 2.60 3.03 100.80 6.96 1.29
Oro Bay (St Margaret's) 4.53 126.53 23.51 7.22 132.03 4.84 6.48 195.53 11.14 2.48
Owena 
Paparatava 2.89 65.40 29.65 3.44 65.46 44.38 3.64 96.94 5.60 1.85
PAU  8.25 182.41 26.89 9.41 198.49 8.43 10.34 400.90 9.78 3.56
Porgera 8.49 9.05 8.51 9.57 9.89 3.72
Rabaul 7.40 9.31 7.47 121.80 8.06 264.87 8.90 4.28
Ramu Sugar Ltd 
Sangapi 22.85 404.17 122.48 24.12 400.51 25.05 25.78 791.67 25.85 12.66
Siroga
Sisiak  6.12 6.64 6.13 6.48 7.93 2.78
Tapila  2.40 432.55 2.49 81.63 3.54 11.70 109.25 8.44 1.59
Tarakbits  8.04 886.72 8.97 226.02 9.55 35.49 353.92 10.38 4.06
Vatnabara 6.81 121.81 8.59 131.29 7.34 8.05 233.07 15.82 3.89
Veifa'a  4.02 110.35 31.76 9.34 130.56 10.66 173.99 36.50 2.30
Wanuma  5.33 5.78
Watabung  2.74 57.05 5.35 85.12 3.17 4.64 104.62 5.23 1.36
Woitape  40.16 1,221.55 508.97 39.52 885.41 54.29 52.23 2,554.96 51.03
Wonenara  5.21 116.44 7.33 169.95 12.56 43.65 397.79 14.06 2.35
Yagaum  5.55 161.94 14.54 6.37 163.88 5.78 256.73 9.45 6.44 242.50 8.01 2.91
Yauna  3.52 81.96 4.77 75.81 4.04 5.76 141.85 5.14 1.60
Yule Island  5.29 119.73 55.73 8.01 135.73 8.54 237.32 12.87 2.30

Median 4.50 119.10 55.73 6.58 128.60 5.50 175.69 42.87 7.29 195.53 9.51 2.41



Table 13
Service delivery Ratios

Name of Health Centre
2008 

Outpatients/day
2008 

Inpatients/day

2008 Outpatient 
services per clinical 

staff/year

2008 Inpatient 
services per clinical 

staff/year

Agevairu  21.51 0.54 1113.43 6.14
Akufa  16.30 2.11 3435.00 6.00
Aviamp 59.39 0.00 4679.00 83.14
Bagbag  37.30 0.51 869.50 1.17
Bogia  87.25 10.32 1057.79 54.48
Efogi  0.00 0.00 4218.70 0.00
Gaubin  171.71 18.62 1790.69 64.71
Gelegele 47.02 0.00 4537.67 20.67
Golgobip  11.42 0.25 1510.00 0.00
Gusap  41.45 6.05 1982.67 85.67
Henganofi  59.16 3.93 914.80 0.00
Hoiya
Hula  17.64 1.48 5573.00 20.33
Kainantu Hospital 75.19 0.00 1394.07 118.47
Kassam  35.43 4.55 1049.40 45.40
Kerevat 58.77 12.84 1009.93 59.47
Kimil 35.45 1.52 2055.50 41.38
Kiunga 110.25 6.18 1270.12 28.12
Kiunga Catholic (Montford) 48.65 0.00 1963.00 16.50
Kungim  14.29 0.06 2314.33 0.00
Kunini  9.41 0.05 2828.00 35.50
Kupiano  36.24 1.27 1389.67 10.33
Kwikila  26.32 1.07 1390.75 24.00
Laiagam  112.25 3.49 1847.57 79.00
Mabudawan  15.50 0.58 1300.33 19.67
Madang Town  115.58 0.00 1990.50 78.50
Malala  89.73 4.78 958.12 17.90
Marawaka  21.35 0.35 697.00 19.25
Matkomnai  31.16 1.26 1077.33 19.00
Matong 20.18 1.84 282.22 4.56
Miiak  102.18 5.08 1681.11 81.78
Mulitaka 72.99 0.43 1437.78 20.56
Nupuru  45.05 2.72 3151.54 32.69
Obura  43.90 3.14 920.00 25.71
Oro Bay (St Margaret's) 41.50 7.33 1624.86 21.86
Owena  0.00 0.00 2544.60 0.00
Paparatava 57.29 14.61 1358.21 62.74
PAU  10.69 0.48 2536.71 0.00
Porgera 38.02 0.00 1280.00 32.75
Rabaul 49.64 0.00 2289.29 54.57
Ramu Sugar Ltd  69.72 0.00 2579.75 0.00
Sangapi 7.64 0.63 3432.20 0.00
Siroga
Sisiak  57.07 0.00 1469.89 17.11
Tapila  45.81 0.50 1840.25 29.25
Tarakbits  9.74 0.21 889.00 6.25
Vatnabara 17.71 0.94 2960.11 5.78
Veifa'a  70.70 9.80 858.00 62.48
Wanuma 
Watabung  20.17 0.96 1841.75 56.00
Woitape  6.96 0.34 7226.00 0.00
Wonenara  15.24 0.79 1597.00 30.50
Yagaum  84.04 12.99 1963.00 32.53
Yauna  14.38 1.87 505.53 6.84
Yule Island  14.03 1.08 1261.55 0.00

Median 37.66 0.95 1610.93 20.61



Table 14
Estimated Staff Requirements to meet Targetted Service Levels

Name of Health Centre

Catchment 
population 

Estimated 
number 
births

Population  
0‐4 years

2008 General 
Outpatient 
Services

Additional staff 
numbers required 
to meet outpatient 
target of 2.0 visits 
per capita per year

2008 
Deliveries

Current 
percentage 

births 
supervised in 

HC

Additional staff 
numbers required 
to meet target of 
80% supervised 
births in HC

2008 Maternal 
Antenatal Services

Additional staff 
numbers required 
to meet target of 4 
antenatal visits 
per live birth

2008 Child 
Health 
Services

Additional staff 
numbers 
required to 

meet target of 4 
child health 
visits per year

TOTAL Additional 
Staff Required 

(current inpatient 
levels held 
constant)

Estimated current 
spare capacity 

(excluding outreach 
service 

requirements) Difference

Agevairu  3,709 285 544 4,319 0.23 193 69% 0.11 244 0.10 915 0.09 0.43 ‐1.28 ‐0.85
Akufa  3,007 231 441 4,104 0.17 34 15% 0.65 201 0.09 59 0.15 0.87 ‐0.57 0.30
Aviamp missing 0 0 15,395 missing 0 0% 0.80 136 missing 1,065 missing missing 4.00
Bagbag  1,615 220 264 11,828 0.00 26 12% 0.68 18 0.09 420 0.05 0.59 ‐0.51 0.08
Bogia  22,802 3,117 3,738 26,542 1.63 256 8% 0.72 731 1.43 3,540 0.97 11.69 ‐0.81 10.88
Efogi  2,342 180 343 0 0.68 0 0% 0.80 0 0.15 0 0.20 1.77 ‐3.08 ‐1.31
Gaubin  22,094 3,020 3,623 55,725 0.00 493 16% 0.64 668 1.23 18,073 0.00 7.79 ‐14.50 ‐6.71
Gelegele 9,549 2,281 1,470 11,874 0.54 0 0% 0.80 376 0.94 1,903 0.30 7.68 ‐1.59 6.09
Golgobip  3,371 573 555 3,767 0.32 14 2% 0.78 7 0.35 119 0.22 2.82 ‐1.40 1.42
Gusap  9,060 1,238 1,484 9,802 0.63 240 19% 0.61 602 0.47 2,003 0.30 3.69 ‐1.23 2.46
Henganofi  22,404 1,859 2,957 17,854 2.30 169 9% 0.71 516 0.85 2,775 0.77 8.23 ‐9.24 ‐1.02
Hoiya missing 0 0 2,462 missing 33 0% 0.80 53 missing 0 missing missing ‐0.31
Hula  11,022 847 1,619 4,956 1.27 120 14% 0.66 392 0.32 1,549 0.37 3.46 ‐4.09 ‐0.62
Kainantu Hospital 33,607 2,789 4,435 24,032 3.25 248 9% 0.71 1416 1.05 8,166 0.72 10.99 ‐16.98 ‐5.99
Kassam  3,533 293 465 9,528 0.00 203 71% 0.09 477 0.09 2,300 0.00 0.19 0.03 0.23
Kerevat 15,369 3,671 2,366 13,716 1.28 496 13% 0.67 1123 1.45 4,177 0.40 11.03 ‐10.65 0.38
Kimil 26,313 4,494 3,288 11,162 3.17 136 3% 0.77 599 1.90 1,770 0.87 16.99 ‐0.78 16.21
Kiunga 39,243 6,679 6,475 33,989 3.36 440 6% 0.74 73 2.88 2,066 1.80 23.04 ‐31.87 ‐8.83
Kiunga Catholic (Montford) 39,243 6,679 6,475 15,017 6.53 0 0% 0.80 193 3.90 365 2.63 35.19 ‐2.80 32.38
Kungim  3,371 573 555 4,502 0.17 15 2% 0.78 37 0.25 227 0.15 1.96 ‐4.25 ‐2.29
Kunini  3,483 592 573 2,753 1.91 10 1% 0.79 22 1.52 0 1.04 12.98 3.69 16.68
Kupiano  21,144 1,625 3,107 10,451 2.37 36 2% 0.78 312 0.66 2,814 0.72 7.28 ‐6.92 0.36
Kwikila  17,892 1,375 2,629 6,407 2.25 152 11% 0.69 270 0.57 3,923 0.51 6.09 ‐15.28 ‐9.19
Laiagam  30,619 2,470 3,061 39,573 1.64 135 5% 0.75 662 1.00 2,836 0.71 8.97 ‐3.52 5.45
Mabudawan  4,685 797 772 4,599 0.53 43 5% 0.75 97 0.49 733 0.26 4.02 0.88 4.90
Madang Town  15,096 2,063 2,475 34,053 0.00 4 0% 0.80 792 1.17 6,086 0.42 9.29 1.91 11.20
Malala  missing 0 0 29,279 missing 142 0% 0.80 304 missing 2,703 missing missing 5.84
Marawaka  7,225 599 953 6,414 0.89 18 3% 0.77 54 0.37 766 0.34 3.54 ‐2.52 1.02
Matkomnai  2,866 487 472 10,177 0.00 65 13% 0.67 110 0.27 337 0.16 1.78 ‐2.13 ‐0.35
Matong 2,518 601 387 5,114 0.00 65 11% 0.69 121 0.25 1,297 0.02 1.66 ‐1.43 0.24
Miiak  19,975 2,730 3,275 30,196 0.86 94 3% 0.77 297 1.34 7,992 0.45 10.58 ‐9.13 1.45
Mulitaka 22,868 1,845 2,285 25,547 1.53 42 2% 0.78 353 0.76 3,956 0.39 7.21 ‐2.20 5.01
Nupuru  25,794 2,140 3,404 4,490 3.59 66 3% 0.77 393 0.89 5,334 0.63 10.14 0.01 10.15
Obura  11,238 932 1,483 12,484 0.74 76 0% 0.80 423 0.35 663 0.39 3.59 ‐0.27 3.33
Oro Bay (St Margaret's) 12,183 1,387 1,972 9,659 1.11 109 8% 0.72 330 0.56 1,810 0.46 5.05 ‐7.99 ‐2.94
Owena  missing 0 0 0 missing 0 0% 0.80 0 missing 0 missing missing ‐2.46
Paparatava 10,648 2,543 1,639 16,550 0.37 416 16% 0.64 660 1.06 1,763 0.38 7.17 0.79 7.96
PAU  1,860 143 273 2,866 0.06 3 2% 0.78 38 0.06 999 0.01 0.49 ‐2.59 ‐2.09
Porgera 21,287 1,717 2,128 13,285 3.28 0 0% 0.80 146 1.08 2,486 0.68 11.28 ‐5.70 5.58
Rabaul 28,684 6,852 4,417 13,514 3.75 35 0% 0.80 804 3.25 7,821 0.84 28.07 ‐5.48 22.59
Ramu Sugar Ltd  6,924 946 1,134 21,744 0.00 0 0% 0.80 0 0.41 0 0.34 2.97 ‐7.32 ‐4.35
Sangapi missing 0 0 2,380 missing 11 1% 0.79 70 missing 559 missing missing ‐4.79
Siroga missing 0 0 0 missing 0 0% 0.80 0 missing 0 missing missing ‐12.31
Sisiak  missing 0 0 15,457 missing 0 0% 0.80 474 missing 2,042 missing missing ‐3.47
Tapila  2,987 508 492 15,203 0.00 33 6% 0.74 96 0.31 701 0.14 2.23 2.23 4.47
Tarakbits  2,211 376 363 2,871 0.20 18 4% 0.76 29 0.27 883 0.07 2.10 ‐1.90 0.21
Vatnabara 6,542 1,562 1,006 3,510 0.72 129 8% 0.72 183 0.65 327 0.28 5.15 ‐2.90 2.25
Veifa'a  16,370 1,258 2,405 20,152 1.18 264 21% 0.59 435 0.62 1,554 0.76 4.94 ‐2.55 2.38
Wanuma  9,246 1,263 1,515 9,570 0.67 0 0% 0.80 0 0.55 0 0.46 4.66 ‐2.71 1.95
Watabung  9,885 820 1,303 6,678 1.72 55 6% 0.74 236 0.57 3,205 0.26 5.87 2.06 7.93
Woitape  3,024 232 443 2,187 0.29 2 0% 0.80 111 0.09 331 0.11 1.00 ‐10.42 ‐9.41
Wonenara  5,339 443 704 4,446 0.68 8 1% 0.79 42 0.27 752 0.22 2.66 ‐0.69 1.97
Yagaum  21,516 2,941 3,528 25,903 1.28 368 12% 0.68 791 1.17 4,221 0.74 9.16 ‐17.20 ‐8.04
Yauna  6,754 560 890 4,007 1.05 90 55% 0.25 185 0.33 1,567 0.22 2.08 ‐0.30 1.78
Yule Island  3,343 257 490 4,427 0.17 40 15% 0.65 92 0.10 745 0.09 0.84 ‐2.92 ‐2.08

TOTAL: 625,860 81,093 90,675 696,520 58.40 5,645 39.18 16794 38.50 122,698 22.10 331.30 ‐221.57 123.21
AVERAGE: 13,039 1,474 1,649 12,664 1.22 103 0.71 305 0.80 2,231 0.46 6.90 ‐4.03 2.57



Table 15
Estimated immediate outlay required to bring health centres to Minimum Standards for infrastructure

Condition of 
Building (survey)

Total floor 
area (current)

Total floor area 
(required)

Provincial 
weighting

Assumed % 
depreciation

LOW MEDIUM HIGH LOW MEDIUM HIGH
Min Stand Rural Hospital 924 1,128,769 2,258,601 3,269,080 0 11,288 22,586 PGK 32,691
Min Stand District Health Centre 795 971,484 1,943,884 2,813,561 0 9,715 19,439 PGK 28,136
Min Stand Health Centre 477 582,084 1,164,717 1,685,802 0 5,821 11,647 PGK 16,858
Agevairu  1 189 189 0.2 277,043 554,348 802,358 0 2,770 5,543 PGK 8,024
Akufa  1 72 72 0.2 105,540 211,180 305,660 0 1,055 2,112 PGK 3,057
Aviamp 3 98 98 0.18 0 0 0 0 1,413 2,826 PGK 4,091
Bagbag  4 90 90 0.16 0 0 0 0 1,275 2,552 PGK 3,693
Bogia  3 1200 795.3 0.16 0 0 0 0 11,269 22,549 PGK 32,637
Efogi  5 168 168 0.2 0 0 0 0 2,463 4,928 PGK 7,132
Gaubin  3 2100 795.3 0.16 0 0 0 0 11,269 22,549 PGK 32,637
Gelegele 4 161 161 0.11 0 0 0 0 2,183 4,368 PGK 6,322
Golgobip  3 30 30 0.18 0 0 0 0 432 865 PGK 1,252
Gusap  4 270 270 0.16 0 0 0 0 3,826 7,655 PGK 11,080
Henganofi  3 400 400 0.1 0 0 0 0 5,375 10,755 PGK 15,566
Hoiya 2 150 150 0.11 203,385 406,962 589,033 0 2,034 4,070 PGK 5,890
Hula  2 199 199 0.2 291,702 583,678 844,811 0 2,917 5,837 PGK 8,448
Kainantu Hospital 2 1617 795.3 0.1 1,068,633 2,138,272 3,094,917 0 10,686 21,383 PGK 30,949
Kassam  3 305 305 0.1 0 0 0 0 4,098 8,200 PGK 11,869
Kerevat 5 480 480 0.11 0 0 0 0 6,508 13,023 PGK 18,849
Kimil 2 448 448 0.18 645,751 1,292,110 1,870,189 0 6,458 12,921 PGK 18,702
Kiunga 2 1000 795.3 0.18 1,146,352 2,293,783 3,320,002 0 11,464 22,938 PGK 33,200
Kiunga Catholic (Montford) 2 160 160 0.18 230,625 461,468 667,925 0 2,306 4,615 PGK 6,679
Kungim  3 30 30 0.18 0 0 0 0 432 865 PGK 1,252
Kunini  2 116 116 0.18 167,203 334,564 484,245 0 1,672 3,346 PGK 4,842
Kupiano  1 400 400 0.2 586,335 1,173,223 1,698,113 0 5,863 11,732 PGK 16,981
Kwikila  2 592 592 0.2 867,776 1,736,370 2,513,208 0 8,678 17,364 PGK 25,132
Laiagam  3 150 150 0.1 0 0 0 0 2,016 4,033 PGK 5,837
Mabudawan  3 138 138 0.18 0 0 0 0 1,989 3,980 PGK 5,761
Madang Town  3 125 125 0.16 0 0 0 0 1,771 3,544 PGK 5,130
Malala  4 150 150 0.16 0 0 0 0 2,125 4,253 PGK 6,156
Marawaka  3 296 296 0.1 0 0 0 0 3,977 7,958 PGK 11,519
Matkomnai  3 60 60 0.18 0 0 0 0 865 1,731 PGK 2,505
Matong 4 208 208 0.11 0 0 0 0 2,820 5,643 PGK 8,168
Miiak  1 1800 795.3 0.16 1,126,922 2,254,905 3,263,731 0 11,269 22,549 PGK 32,637
Mulitaka 3 150 150 0.1 0 0 0 0 2,016 4,033 PGK 5,837
Nupuru  3 254 254 0.1 0 0 0 0 3,413 6,829 PGK 9,884
Obura  4 385 385 0.1 0 0 0 0 5,173 10,351 PGK 14,982
Oro Bay (St Margaret's) 2 1500 795.3 0.16 1,126,922 2,254,905 3,263,731 0 11,269 22,549 PGK 32,637
Owena  3 84 84 0.1 0 0 0 0 1,129 2,258 PGK 3,269
Paparatava 3 472 472 0.11 0 0 0 0 6,400 12,806 PGK 18,535
PAU  5 120 120 0.2 0 0 0 0 1,759 3,520 PGK 5,094
Porgera 4 300 300 0.1 0 0 0 0 4,031 8,066 PGK 11,675
Rabaul 4 80 80 0.11 0 0 0 0 1,085 2,170 PGK 3,142
Ramu Sugar Ltd  5 360 360 0.16 0 0 0 0 5,101 10,207 PGK 14,774
Sangapi 4 150 150 0.16 0 0 0 0 2,125 4,253 PGK 6,156
Siroga 3 200 200 0.16 0 0 0 0 2,834 5,671 PGK 8,208
Sisiak  4 270 270 0.16 0 0 0 0 3,826 7,655 PGK 11,080
Tapila  3 180 180 0.18 0 0 0 0 2,595 5,192 PGK 7,514
Tarakbits  4 150 150 0.18 0 0 0 0 2,162 4,326 PGK 6,262
Vatnabara 3 444 444 0.11 0 0 0 0 6,020 12,046 PGK 17,435
Veifa'a  3 500 500 0.2 0 0 0 0 7,329 14,665 PGK 21,226
Wanuma  1 80 80 0.16 113,358 226,823 328,302 0 1,134 2,268 PGK 3,283
Watabung  2 450 450 0.1 604,658 1,209,886 1,751,179 0 6,047 12,099 PGK 17,512
Woitape  1 200 200 0.2 293,168 586,611 849,057 0 2,932 5,866 PGK 8,491
Wonenara  3 336 336 0.1 0 0 0 0 4,515 9,034 PGK 13,075
Yagaum  3 1500 795.3 0.16 0 0 0 0 11,269 22,549 PGK 32,637
Yauna  3 183 183 0.1 0 0 0 0 2,459 4,920 PGK 7,121
Yule Island  2 219 219 0.2 321,019 642,340 929,717 0 3,210 6,423 PGK 9,297

TOTAL 9,176,393 18,361,427 26,576,179 233,112 466,443 PGK 675,126

Annualised maintainance/depreciation costs 
for building infrastructure

Immediate outlay required for minimum 
standards



Table 16
Estimated immediate outlay required to bring health centres to Minimum Standards for equipment

Name of Health Centre
Health Centre Min 

Stand
Rural Health Centre 

Min Stand
Health Centre Min 

Stand
Rural Health Centre 

Min Stand

Min Standard  109,356 124,315 20,983 PGK 41,792
Agevairu  16,725 28,529 19,084 PGK 39,892
Akufa  722 1,344 16,407 PGK 24,091
Aviamp 15,653 27,456 16,503 PGK 24,188
Bagbag  17,269 29,072 16,482 PGK 37,290
Bogia  21,369 33,172 15,669 PGK 23,353
Efogi  4,511 16,003 18,341 PGK 39,150
Gaubin  11,081 22,884 10,072 PGK 12,508
Gelegele 17,269 29,072 9,592 PGK 13,692
Golgobip  0 622 13,229 PGK 20,913
Gusap  10,770 22,573 6,479 PGK 17,288
Henganofi  901 5,483 6,528 PGK 22,962
Hoiya 37,415 49,218 12,032 PGK 24,091
Hula  14,441 22,283 20,893 PGK 41,702
Kainantu Hospital 41,747 53,239 8,854 PGK 25,702
Kassam  12,936 24,739 8,928 PGK 29,737
Kerevat 17,269 29,072 6,479 PGK 9,329
Kimil 18,892 30,695 2,254 PGK 18,688
Kiunga 12,765 24,568 1,345 PGK 13,779
Kiunga Catholic (Montford) 1,444 13,247 11,369 PGK 23,428
Kungim  11,864 23,667 13,229 PGK 34,037
Kunini  41,647 53,450 5,698 PGK 25,256
Kupiano  19,614 31,417 8,360 PGK 20,419
Kwikila  15,474 27,277 11,979 PGK 28,827
Laiagam  17,991 29,794 2,595 PGK 15,068
Mabudawan  12,214 24,017 13,989 PGK 34,797
Madang Town  16,064 27,867 5,698 PGK 25,256
Malala  2,345 13,837 11,388 PGK 32,197
Marawaka  10,420 22,223 12,121 PGK 14,595
Matkomnai  1,755 13,558 13,229 PGK 34,037
Matong 0 4,583 8,898 PGK 19,707
Miiak  19,435 31,238 13,281 PGK 30,130
Mulitaka 25,862 30,133 7,035 PGK 15,095
Nupuru  14,380 26,184 12,203 PGK 33,012
Obura  15,063 26,866 14,027 PGK 33,586
Oro Bay (St Margaret's) 36,964 48,767 10,982 PGK 18,666
Owena  38,408 50,211 19,084 PGK 39,892
Paparatava 19,435 31,238 2,173 PGK 22,981
PAU  17,758 29,561 9,488 PGK 21,547
Porgera 40,924 52,728 6,438 PGK 22,872
Rabaul 16,003 27,806 8,994 PGK 21,053
Ramu Sugar Ltd  19,435 31,238 3,229 PGK 19,663
Sangapi 5,584 12,333 15,647 PGK 23,331
Siroga 3,961 8,544 2,105 PGK 17,288
Sisiak  20,468 32,271 11,900 PGK 19,584
Tapila  10,420 18,262 16,457 PGK 37,266
Tarakbits  19,746 31,549 15,128 PGK 22,812
Vatnabara 15,474 27,277 15,743 PGK 23,428
Veifa'a  1,623 2,245 2,573 PGK 15,047
Wanuma  13,658 25,462 14,523 PGK 22,207
Watabung  8,975 20,779 9,047 PGK 19,856
Woitape  0 0 14,019 PGK 21,703
Wonenara  0 0 15,743 PGK 23,428
Yagaum  0 0 2,083 PGK 18,517
Yauna  0 0 13,967 PGK 21,651
Yule Island  0 0 10,806 PGK 22,865

TOTAL 786,138 1,299,649 594,395 PGK 1,333,456
AVERAGE 14,293 23,630 10,807 PGK 24,245

General Equipment Minor Equipment
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