
Healthcare technology management

4Introduction


41 Unit overview


62 Framework requirements for quality health services


62.1 Regulatory role of government


72.2 Economy of scale and standardisation of healthcare technology


82.3 Provision of maintenance


92.4 Finances


92.5 Healthcare technology committees


103 Assessment of existing equipment


103.1 The importance of an equipment inventory


113.2 Who is responsible for the equipment inventory?


113.3 How to create the inventory


123.4 Periodic updating of the inventory


133.5 What outcome may be expected from your inventory?


133.6 Inventory code numbering system


143.7 Stock value estimates


143.8 How to make stock value calculations


153.9 Budget lines for equipment expenditures


163.10 Utilisation and usage-related consumable items


174 Analysis of future needs for equipment


174.1 Having access to information and reference materials


184.2 Developing a vision for health service delivery


194.3 Translating the vision into model equipment lists per intervention


204.4 Generic equipment specifications and technical data


214.5 What are generic equipment specifications?


235 Capital budget calculations


235.1 Overview


245.2 Replacing equipment


255.3 Purchasing new equipment


265.4 Pre-installation costs


285.5 Support activities to enable you to use your purchases and donations


295.6 Large-scale rehabilitation projects


296 Recurrent budget calculations


306.1 Overview


316.2 Maintenance costs


316.3 How to calculate maintenance costs


326.4 Consumable operating costs


346.5 How to calculate consumable operating costs


356.6 Administrative costs


366.7 How to calculate equipment-related administrative costs


367 Long-term equipment plans and budgets


367.1 Overview


387.2 Equipment development plan (EDP)


397.3 Principles involved in basic equipment development planning


397.4 Equipment training plan (ETP)


427.5 Equipment budget – financial plans


437.6 Core equipment expenditure plan (CEEP)


447.7 Core equipment financing plan (CEFP)


458 Annual planning, budgeting and monitoring


458.1 Overview


468.2 Annual equipment planning and budgeting – setting goals


488.3 The annual planning and budgeting


488.4 Monitoring progress


509 Useful links on healthcare technology


50Do this


50Try this


51Acknowledgements




Introduction

The health service's most valuable assets that must be managed are its human resources, physical assets and other resources, such as supplies. The ultimate goal of effective and efficient healthcare provision depends on a correct balance between these often limited resources. The national health plan often describes the aims of healthcare delivery and the balanced use of resources to reach these.

In modern healthcare, healthcare technology has a major role to play in order to serve the objective of high-standard healthcare provision. The planning and management of healthcare technology is complex and diverse. It requires combined knowledge, which includes engineering, commercial, logistics and planning, and management skills.

After studying this unit you should know:

  the framework requirements that are important to the management and planning of healthcare technology; 

  how to make an inventory and assessment of existing healthcare technology; 

  how to develop a vision for service delivery and make health technology model lists; 

  the factors that influence capital and recurrent expenditures for the deployment of healthcare technology; 

  how to produce an equipment development plan and, when resources are limited, how to prioritise investments. 

1 Unit overview

The titles in the ‘How to Manage’ Series for Healthcare Technology are designed to contribute to improved healthcare technology management (HTM) in the health sectors of developing countries, although they may also be relevant to emerging economies.

Guide 1: How to Organise a System of Healthcare Technology Management

Guide 2: How to Plan and Budget for your Healthcare Technology

Guide 3: How to Procure and Commission your Healthcare Technology

Guide 4: How to Operate your Healthcare Technology Effectively and Safely

Guide 5: How to Organise the Maintenance of your Healthcare Technology

Guide 6: How to Manage the Finances of your Healthcare Technology Management Teams

Click 'View document' below to view Guide 1. (1289 KB, 172 pages)

View document
Click 'View document' below to view Guide 2. (2034 KB, 302 pages)

View document
Click 'View document' below to view Guide 3. (2581 KB, 370 pages)

View document
Click 'View document' below to view Guide 4. (1752 KB, 245 pages)

View document
Click 'View document' below to view Guide 5. (1926 KB, 244 pages)

View document
Click 'View document' below to view Guide 6. (1113 KB, 137 pages)

View document
Note: Figure 2 in Guide 1 (linked below) gives a visualisation of the relationship between the guides in this series.

Click 'View document' below to view Figure 2 of Guide 1.

View document
Note: Box 1 in Guide 2 (linked below) gives the categories of equipment and technologies described as ‘healthcare technology’.

Click 'View document' below to view Box 1 of Guide 2.

View document
This unit will concentrate on Guide 2: How to Plan and Budget for your Healthcare Technology.

Guide 2 addresses the framework that is required to make a realistic plan for service delivery and the supporting healthcare technology that is required for this. Often there is an existing situation with healthcare technology that is operational and needs to be assessed. This assessment will be compared to the healthcare technology required to implement the service delivery plan, and any discrepancies will make up the list of requirements.

The list of requirements will need to be quantified and precisely described with technical specifications. Investment and recurrent budgets must be established in order to assess whether the requirements fit realistically in the available budgets.

As a result of limited budgets, implementation may need to be staged which will mean that priorities may need to be set according to the priorities of the service delivery plan.

Note: Figure 5 in Guide 2 (linked below) gives ‘The Structure of Guide 2’; Box 3 (linked below) gives a detailed overview of the planning and budgeting process described in this guide.

Click 'View document' below to view Figure 5 of Guide 2.

View document
Click 'View document' below to view Box 3 of Guide 2.

View document
2 Framework requirements for quality health services

2.1 Regulatory role of government

Health systems are organised differently all over the world. For example, they can be:

· mainly public;

· mainly private for-profit (for example, run by a commercial organisation), and private not-for-profit (for example, run by faith organisations, NGOs);

· a mixture of government and private organisations.

The government may be involved to a lesser or greater degree in the provision and financing of health services as well as the creation of health resources. However, stewardship and regulation is largely the responsibility of government, either directly or through independent bodies acting under the broad direction of government. (See Guide 1, linked below.)

Click 'View document' below to view Guide 1. (1289 KB, 172 pages)

View document
The government should describe in a National Health Policy which aims it has on service delivery and which quality standards have to be met by the health services in general. They will cover areas such as:

· administrative, medical and surgical procedures and the training of personnel;

· construction and operation of health facilities;

· acquisition and use of healthcare technology, drugs and supplies;

· safety and environmental issues;

· quality management practices.

The health policy may include targets of how to positively influence healthcare provision and how these improvements will be implemented and financed. This will provide government and non-government healthcare providers with the guidance to make detailed action plans.

To develop strategies for healthcare delivery, health service providers should take into account:

· healthcare trends;

· demographic data;

· epidemiological profiles;

· priority health problems;

· clinical and referral features of the target area;

· the available infrastructure, finances and human resources.

An example of a national plan can be found at http://www.cboh.gov.zm/ (accessed 6 May 2008). Click on National Health Strategic Plan in the right-hand column to access the ‘National Health Strategic Plan, 2001–2005, Zambia’.

Included in a national health strategy, your country and health service provider may already have developed central-level guidance such as ‘essential service packages’ for all levels in the healthcare system. In many other countries and organisations, the definition of the functions for each level of healthcare delivery may not, as yet, be written down in a policy document. If there is no health service plan, there is no framework on which to base decisions. Describing the service package of each healthcare level will make clear which procedures are performed at which level of the healthcare system. Although informally the service package may already be clear to a large extent, for example to clinical workers of certain departments, it must be described in a document and shared with other stakeholders in the health system, as this information is also important to staff involved with equipment planning, procurement and maintenance.

The service package by healthcare level will have to be developed and should cover the following aspects:

· description and function of each level of health facility in the referral system;

· description and function of each department;

· list of all (clinical) procedures for each department;

· indication of staffing levels by department;

· indication of spatial and service requirements, e.g water and electricity.

Based on the service packages it will become possible to come to detailed model lists of equipment technology. The development of model lists will be described in detail later in the unit.

2.2 Economy of scale and standardisation of healthcare technology

With an improved management system, decentralisation can promote accurate and timely decision-making. However, there will still be a need for central policy guidance on equipment levels and technical specifications, because it will not be economical to develop such knowledge at district level. This is an example of how the economy of scale for technical knowledge will challenge the decentralisation process.

A second example of a challenge to decentralisation is the economy of scale required in procurement. Procurement of small quantities increases the initial cost and the lifecycle costs of equipment, because you cannot benefit from the savings that bulk buying offers.

Combined procurement will introduce an element of standardisation for healthcare technology and will help you to limit the wide variety of makes and models of equipment found in your stock. By concentrating on a smaller range for each equipment type, your technical, procedural and training skills will increase, and your costs and logistical requirements will decrease. It is easier to achieve standardisation if equipment is planned and ordered on a country-wide, district-wide or health service provider basis. It is therefore important to combine forces with other facilities or health service providers, and it may be wise to follow standardisation strategies of the Ministry of Health. It is important that these standardisation efforts do not just apply to products purchased by health facilities, but also to donations.

2.3 Provision of maintenance

Proper maintenance is essential to ensure that the equipment you have purchased continues to meet the standards required throughout its entire working life. Undertaking maintenance belongs to the service provision function of health systems and could therefore, in principle, be carried out by the government, the private sector, or by a mixture of the two. It is useful to organise the maintenance system along similar lines to the health service provision already existing in your country. For instance, if the health sector is predominantly run by the government, it is probably simplest to let the government run the maintenance organisation as well. In contrast, if private organisations run the health services, it makes little sense for the maintenance activities to be carried out by a government body. In the majority of cases, a mixed system is most likely. (There is more on this in Guide 1, linked below.)

Click 'View document' below to view Guide 1. (1289 KB, 172 pages)

View document
However, the government may wish to take a regulatory role and establish regulations to guarantee that healthcare technology performs effectively, accurately and safely. The rules established are valid for all health service providers, irrespective of their type of organisation.

Specific maintenance requirements would not need to be prescribed by the regulatory body. Instead, it is up to individual health service providers to decide how these will be provided. However, the nature and the complexity of some maintenance services often calls for partnerships between the public and private health service providers. Guide 5 (linked below) provides detailed information on maintenance systems.

Click 'View document' below to view Guide 5. (1926 KB, 244 pages)

View document
2.4 Finances

To ensure that healthcare technology is utilised effectively and safely throughout its life, your health service provider will need to plan and allocate adequate capital and recurrent budgets. In a government-organised system these funds have to be provided by government budgets, while private systems or mixed systems must generate the required funds from their customers, or from benefactors and donors.

Depending on your health service provider and country, your HTM service may be able to generate income by charging for services provided. Whether this income can be used to further improve the HTM service depends on the policies of those responsible for financing. In later sections of this unit and in Guide 6 (linked below) there is more detailed advice on financial matters.

Click 'View document' below to view Guide 6. (1113 KB, 137 pages)

View document
2.5 Healthcare technology committees

The manpower required for a successful implementation of the healthcare technology management system is diverse as it covers many specialities. Medical specialities as well as engineering, planning and administrative manpower will be required. A lot of experience will be available in the Ministry of Health (MOH), but it will need to be exposed to the particular aspects of healthcare technology procurement and planning. The healthcare technology committees are the ideal forum to exchange this knowledge and come to well-founded policy implementation. In case one or more aspects of healthcare technology management are not fully clear to the committee members, external expertise can be hired for implementation and, more importantly, training of the committee members.

Exchange of information and experience with other healthcare technology committees is essential for capacity building within the committees. (See Secton 1.2 of Guide 2, linked below.)

Click 'View document' below to view Section 1.2 of Guide 2.

View document
Note: Box 4 (linked below) provides a summary of issues on framework requirements.

Click 'View document' below to view Box 4.

View document
Activity 1

Using what you have read in this section, list the regulatory and planning documents available for you in case you would like to establish a new department in your health facility.

3 Assessment of existing equipment

3.1 The importance of an equipment inventory

One planning tool you need is an equipment inventory. This provides you with all the details of the equipment that you currently own. It is very important to know all about your current stock of equipment, so that:

· any allocation of resources is an objective assessment, and not guesswork (therefore budgets are based upon the actual quantity of equipment owned);

· you can manage equipment effectively because you are not dealing with unknown quantities (for example, the HTM manager knows how many suction pumps to include in the planned preventive maintenance programme);

· you can calculate what you can afford to operate or run (therefore you do not overestimate or underestimate the consumables required and set your recurrent budgets accurately);

· you can develop realistic plans for the future because you know your current equipment situation (therefore you do not waste funds procuring new equipment while neglecting the replacement of existing essential items).

As an example, we can consider the importance of an inventory for planning maintenance activities:

· if you want your equipment to function, you must maintain it;

· if you want to maintain your equipment stock, you must budget for maintenance;

· to be able to budget adequately, you must have an idea of the value of what you own.

An equipment inventory is an important tool because it enables you to:

· identify the shortfalls in your equipment stock (once you have developed a model equipment list to compare it to);

· implement your equipment replacement and disposal policies;

· implement your equipment purchasing and donations policies;

· calculate the new value of your equipment stock (using up-to-date prices) which will be used for calculating your budgets.

3.2 Who is responsible for the equipment inventory?

Many health service provider organisations have a general inventory for their facilities kept by Stores personnel. This covers everything found in each department (including such items as furniture, plastic and glassware, waste bins, notice boards, wall clocks). A record of the contents of each room is kept on a card (often found on the back of the door), and a paper copy is held in the Stores. Items are often painted with their Stores code number.

However, the details contained within this general inventory are generally insufficient to enable equipment or maintenance plans to be made. Also, the data is not easily updated or manipulated on a computer. For this reason, a separate record is required, which is known as the equipment inventory. This covers technical details and is restricted to items of equipment – in other words, those items which require maintenance throughout their lives.

3.3 How to create the inventory

An initial inventory should take place, in which a team of staff (including technical personnel) visits each department, physically checking each piece of equipment and writing down all the details.

An equipment inventory should contain details on the following aspects:

· the equipment location, i.e. department and room;

· the type of equipment;

· the equipment model;

· the manufacturer;

· the manufacturer's serial number;

· the production date;

· the commissioning date;

· the functional status (condition);

· the estimated required action to bring to functional condition;

· the level of utilisation of the equipment and an explanation if under or over utilised;

· the allocation of a unique inventory code.

Note: Box 5 (linked below) includes a record sheet for taking the equipment inventory, showing the basic essential data to gather.

Click 'View document' below to view Box 5 of Guide 2.

View document
The amount of work involved in undertaking such an exercise should not be underestimated. This is a large task, since every room, cupboard, drawer, worktop, shelf and store room must be investigated. If you are undertaking an inventory for the first time for a whole district or country, you may need to hire specialist support to help you with the task. A list of tasks involved is highlighted in Box 7 (linked below).

Click 'View document' below to view Box 7 of Guide 2.

View document
The inventory can consist of a manual paper record or a computerised file. It does not matter which, because the sort of data that you must record is the same whether you are designing the layout of a card or the fields on your computer screen. The master copy of the equipment inventory can be stored on computer so data manipulation and updating is easy. However, for daily referral to the inventory, hard copies can be used. The pdf file linked below shows an image of a computerised inventory database.

Click 'View document' below to view the inventory.

View document
3.4 Periodic updating of the inventory

An inventory is an active record – in other words, it must be kept up-to-date if it is to be of any use. Data used for planning purposes is of little use if it is out of date. You should update your inventory periodically throughout the year whenever new data is received that is relevant to the inventory. There should also be a formal annual updating process.

The HTM teams should use the many opportunities during their work throughout the year to regularly gather data for updating the equipment inventory, such as:

· when new equipment purchases and donations arrive, information will be entered onto the equipment inventory when the equipment is commissioned and the ‘acceptance test logsheet’ is completed;

· whenever equipment is serviced or repaired throughout its life;

· whenever equipment is taken out of service.

Guide 2, pp. 6–8 (linked below) explains the terminology used on the composition of HTM teams.

Click 'View document' below to view pages 6-8 of Guide 2.

View document
Possibly every month or quarter, HTM managers should oversee the inventory updating process and make sure the following happens:

· a record of any changes is kept on the hard-copy print-out of the equipment inventory;

· the computer inventory file is regularly updated by entering into the computer any comments from the hard-copy print-out, as well as removing from the inventory any ‘written-off’ (condemned) items;

· a formal annual inventory update is organised.

3.5 What outcome may be expected from your inventory?

Based on the inventory it becomes possible to analyse whether a health facility has sufficient functioning equipment for it to function satisfactorily at its intended level of care. Beside the advantages for the planning and management of the individual equipment pieces, the inventory can also be used for statistical analysis. For example, the status can give an insight into the performance of certain makes and models, the performance of the maintenance department can be gauged, etc. Although a “manual’ system is in principle possible on facility level, a computerised inventory system will be required to manage the enormous amount of data when working on district or national level.

The database system should be able to generate reports on the following aspects:

· The status of specific medical equipment groups, as well as a total overview

· The status, sorted by makes and models

· A historic procurement overview

· Performance indicators by make and model

· Expected remaining lifespan

· Coverage of inventory against model equipment lists

· A long-term replacement plan

· The ‘new’ value of the equipment stock

· Required replacement investments

· Required maintenance budgets

· Maintenance requirements

· Maintenance performance

· Spare-part identification and quantification.

The pdf linked below shows an example of a computer-generated statistical report on the status of more than 12,000 inventory records.

Click 'View document' below to view statistical report.

View document
Activity 2

Take a detailed inventory of a room. The room may be of a medical nature if you have access to such a location. However it can also be a more generally accessible room like a kitchen.

Design a data collection sheet with the required indicators for identification like make, model and serial number, plus the status and age of the equipment, and, if applicable, the required action to make it operational.

3.6 Inventory code numbering system

Inventory codes are numbers that the HTM service uses to label each separate piece of equipment so individual machines can be identified from among many similar items. It is important to be able to do this so that, for example, you could consider the service history (see Guide 5, linked below) of a specific suction pump compared to the performance of all suction pumps in general.

Click 'View document' below to view Guide 5. (1926 KB, 244 pages)

View document
Various types of inventory code numbering systems can be used, and Box 8 (linked below) shows the advantages and disadvantages of the various options. It is possible to make your system as sophisticated (complicated and informative) or as basic (simple but less informative) as you like.

Click 'View document' below to view Box 8 of Guide 2.

View document
3.7 Stock value estimates

It is preferable to have a planned approach to the financing of healthcare technology. Many calculations which can help you to decide the finances required for equipment are based on a percentage of the equipment stock value. For example, when calculating maintenance costs for your equipment you will use an internationally recognised percentage of your equipment stock value. This is necessary because your maintenance budget must be based on the capital value of your equipment.

If you do not know the value (quantity and cost) of the equipment you own, any planning is likely to be purely guesswork. Therefore it is necessary to calculate your equipment stock value. Once you have worked out this figure, any other calculations you make will be directed toward providing the resources needed to sustain your existing stock.

In many countries no equipment stock values have been estimated, usually because no equipment inventories exist. This means that all equipment budget allocations are based largely on guesswork, rather than being based on calculations of the real finances required to keep equipment functioning.

3.8 How to make stock value calculations

Anyone can develop stock value estimates if they have access to two things:

1. the equipment inventory

2. a reference equipment price list

A reference equipment price list is useful as you can look up the typical approximate prices for any type of equipment. A list of possible types of equipment, together with their expected product lifetimes, is given in Annex 3, linked below.

Click 'View document' below to view Annex 3 of Guide 2. (111 KB, 15 pages)

View document
In the same way, you can also develop a list of typical prices against different equipment types. You can develop this by:

· starting slowly with the prices of recent and known purchases;

· building it up over time as you get further quotes;

· researching current prices over time, for example on the internet. See Annex 2, linked below, and the following internet example (accessed 6 May 2008):

· http://www.bestlabdeals.com/New_Lab_Equipment_s/20001.htm

Click 'View document' below to view Annex 2 of Guide 2. (260 KB, 31 pages)

View document
The next step is to calculate equipment stock values. Details of how to do this are given in Figure 8 (linked below).

Click 'View document' below to view Figure 8 of Guide 2.

View document
Box 9 (linked below) gives some examples of equipment stock values for a 120-bed district hospital in 2003.

Click 'View document' below to view Box 9 of Guide 2.

View document
3.9 Budget lines for equipment expenditures

If you want to plan the finances for your equipment correctly, you must have:

· a clear idea of what you currently spend; and

· a realistic estimate of what you need.

To do this, it is necessary to have expenditure records of sufficient detail to enable you to identify equipment-related costs.

By introducing budget lines for equipment expenditures, you can record and monitor the many different ways in which money is spent on equipment. This planning tool means that you will be able to adequately analyse the financing required. In many countries it is very difficult to identify what is spent on equipment, as there are no specific equipment expenditure records. Nor is it possible to analyse in any detail how funds are being spent, because of the ill-defined structure of health budgets (both centrally and at facility level).

There is a variety of costs related to healthcare technology, and most of them are hidden. This can be illustrated by using the image of an iceberg shown in Figure 9 (linked below). An iceberg is known for only having a small portion of its bulk showing above water, with the vast majority of its bulk hidden dangerously below the surface. All of these expenses together are known as the ‘life-cycle costs’ for healthcare technology.

Click 'View document' below to view Figure 9 of Guide 2.

View document
Box 10 (linked below) gives strategies for developing budget lines for equipment expenditure.

Click 'View document' below to view Box 10 of Guide 2.

View document
3.10 Utilisation and usage-related consumable items

Utilisation

It is important to collect baseline information on the utilisation of the health technology that is in use, as it can greatly influence the expected lifetime of the equipment. Incorrect utilisation may negatively influence healthcare delivery and the expected lifespan of the equipment, and must be rectified with user training. Over-utilisation, compared to the design capacity of equipment, will often reduce the expected lifespan significantly. Under-utilisation may not adversely influence the lifespan, but investment cost may have been saved if the design capacity of the equipment were closer to the actual use. Correct utilisation rates reduce the capital investment costs and care must be taken to make as accurate a calculation as possible. Besides information on lifespan and maintenance requirements, utilisation also determines the rate at which consumables are used.

Usage-related consumable items

If equipment is to keep functioning, you must ensure that reasonable stocks of consumable items are held at all times, and that these form part of recurrent budgets. You therefore need to calculate the usage rates for equipment-related consumable items. By doing this, you can base your recurrent budgets on the actual ‘lifetime costs’ (daily operational, maintenance and administrative requirements) of the items in your equipment inventory.

Recurrent budgets covering equipment-related consumable items are required to ensure that equipment continues to function. Equipment-related consumable items are:

· equipment consumables (for example, electrodes, gels, paper);

· replacement accessories (for example, handpieces, probes, lenses);

· spare parts (for example, filters, o-rings, bearings);

· maintenance materials (for example, lengths of pipe, paint, paper for the record system);

· equipment cleaning materials (for example, cotton wool, detergents, disinfectants);

· safety materials (for example, protective clothing, refilling fire extinguishers, calibrating test instruments);

· energy supplies (for example, fuel, oil, gas, electricity).

If recurrent budgets for equipment are too small, it will not be possible to use or maintain many pieces of equipment because you will have run out of the necessary consumable items.

It may be the case that, in the past, equipment-related consumable items have not been ‘stockable’ items in the Stores system, in other words items which, when stocks run low, are automatically replenished and therefore always ‘in stock’. Note: details of how to implement such a system are contained in Guides 4 and 5, linked below.

Click 'View document' below to view Guide 4. (1752 KB, 245 pages)

View document
Click 'View document' below to view Guide 5. (1926 KB, 244 pages)

View document
Figure 10 (linked below) shows you how to establish your usage rates and requirements for equipment-related consumable items.

Click 'View document' below to view Figure 10 of Guide 2.

View document
4 Analysis of future needs for equipment

4.1 Having access to information and reference materials

To manage your healthcare technology effectively, you need to have a clear idea of your goals and targets, and the context in which you are operating. It is very difficult to manage without knowing what you are trying to achieve. Equipment, for example, should not be viewed in isolation – it is there for a purpose and must be managed according to set objectives.

To plan effectively, you require access to a wide range of information and reference materials. You also need a clear vision of the direction your health service is going in, plus a definition of what equipment is required to help you achieve the health service goals.

To ensure any equipment purchasing is planned and rational, you will need to have good policies and procedures in place. These will provide guidance on the valid reasons for buying equipment, as well helping you to decide what equipment to buy.

It is better to plan and budget with specific goals in mind. You therefore need to gather information which will help you to understand the goals and objectives for your equipment.

This section describes all possible reference material that may be of use when developing the vision for the service delivery level.

Box 12 (linked below) gives a comprehensive overview of the strategies, the type of material that may be available and the action required to obtain it.

Click 'View document' below to view Box 12 of Guide 2.

View document
4.2 Developing a vision for health service delivery

The health management team at each level should organise a series of meetings to discuss the development of the vision. These meetings should include a cross section of different types of staff from their level (facility, district/region, or service as a whole). As well as involving staff, it is also important to ask questions of your customers (as far as is possible), especially when they contribute to covering the cost of the health service provided.

At these meetings you should discuss:

· the direction that the service should be taking;

· the sort of care that should be provided now and in the future;

· the sort of interventions and procedures that will be carried out; and

· the type of healthcare technology required.

These meetings should take into account:

· healthcare trends;

· demographic data;

· epidemiological profiles;

· priority health problems;

· the clinical and referral features of the target area;

· the infrastructure, finances and human resources available;

· local strengths and weaknesses;

· the support available from external support agencies.

To inform the technology part of the debate, the HTM working group (at each level) should consider the equipment implications of the healthcare interventions suggested, and then offer technical advice to their health management team.

Boxes 13, 14 and 15 (linked below) give an example what HMT working groups on central, regional and facility level should try to resolve.

Click 'View document' below to view Boxes 13, 14 and 15 of Guide 2.

View document
Activity 3: Develop a vision

1. Describe the vision of your institution.

2. Describe the function for a selected example room.

3. Describe the tasks that will be performed in this room.

4.3 Translating the vision into model equipment lists per intervention

Once the vision for the direction of health service delivery for a facility has been developed, you will know the healthcare interventions and procedures you will be offering. Based on this information, you can then develop essential service packages, which should translate the vision into:

· human resource requirements and training needs;

· space requirements, and facility and service installation needs;

· equipment requirements.

A model equipment list is:

· a list of equipment typically required for each healthcare intervention (such as a healthcare function, activity or procedure). For example, health service providers might list all equipment required for eye testing, delivering twins, undertaking fluoroscopic examinations, or for testing blood for malaria.

· organised by activity space or room (such as reception area or treatment room), and by department.

· developed for every different level of healthcare delivery (such as district, regional and central), since the equipment needs will differ depending on the vision for each level.

· usually made up of everything, including furniture, fittings and fixtures, in order to be useful for planners, architects, engineers and purchasers.

· a tool which allows you to see if your vision is economically viable.

The model equipment list must reflect the level of technology of the equipment. It should describe only technology that the facility can sustain (in other words, equipment which can be operated and maintained by existing staff, and for which there are adequate resources for its use).

For example, a department could have:

· an electric suction pump or a foot-operated one;

· a hydraulic operating table or an electrically controlled one;

· a computerised laundry system or electro-mechanical machines;

· disposable syringes or re-usable/sterilisable ones.

An example of a model equipment list for an operating theatre with budgets by room and department is linked below.

Click 'View document' below to view model equipment list.

View document
A model equipment list is an aid to the planning process. In order to plan what equipment to purchase, you will need to be aware of any shortfall in equipment. To determine such shortfalls, you will need to compare your equipment inventory with your model equipment list. This will enable you to determine whether any equipment is currently missing or needs to be purchased.

Thus, the model equipment list will help you determine what equipment is:

· necessary

· surplus

· extravagant

· missing

in relation to the vision for your facility.

Box 16 (linked below), describes the process to develop your model equipment lists.

Click 'View document' below to view Box 16 of Guide 2.

View document
Activity 4: Model equipment list

Make a model equipment list with the following indicators:

· minimum room requirements;

· size, power and water requirements.

Consider the level of technology for the equipment list in relation to:

1. training needs;

2. maintenance requirements;

3. cost implications.

Is more basic technology an option?

4.4 Generic equipment specifications and technical data

Having drawn up model equipment lists and purchase/replacement policies, you are ready to begin the process of acquisition. Whether you are carrying out procurement on your own behalf or have enlisted the help of an external support agency to do it for you, purchase orders or requests for tenders/quotations have to be prepared. All such purchase documents should include:

· item information, describing what you want to purchase (equipment specifications, quantities, technical and environmental data);

· order information, describing the terms and conditions for supplying the goods (qualification and evaluation criteria, delivery and payment terms, etc.).

The compilation and use of such purchase documents for acquiring your equipment is described in Guide 3 on procurement and commissioning (linked below). However, establishing the item information is a specialist technical task and requires advanced planning.

Click 'View document' below to view Guide 3. (2581 KB, 370 pages)

View document
Ideally you should write your own equipment specifications, so that whoever is procuring/providing the goods can conform to your requirements. Useful planning tools to help you are generic equipment specifications and technical data. These should be written by in-house technical staff so they can be used by procurement staff from any organisation.

The specifications provide the detailed technical description of each type of equipment on your model equipment list. You may require specialist help with writing such specifications.

4.5 What are generic equipment specifications?

A clear specification includes:

· a detailed description of the equipment;

· the ‘package of inputs’ needed to keep the equipment going through its lifetime (including consumables, installation, training and after-sales support);

· the quantities required.

The specification is the most important document for both the purchaser and for the potential supplier, since it sets out precisely what characteristics are required of the products or services sought. Often, this is your only chance to detail your selection criteria (see Box 18, linked below), including requirements for certain levels of technology, quality, safety, appropriateness, consumable inputs, training and technical support. This is especially the case if you are using a tendering process (see Guide 3, linked below), when it is not legal to introduce additional terms and conditions after the tender bids have been received. Therefore any preferences you have in these areas must be highlighted within the initial specification.

Click 'View document' below to view Box 18 of Guide 2.

View document
Click 'View document' below to view Guide 3. (2581 KB, 370 pages)

View document
When drawing up a product specification, it is best to describe equipment according to its type or class – in other words to describe its function. The advantages of this approach are:

· it describes exactly what the equipment will be required to do;

· it enables any supplier to offer any products which will perform that function;

· it does not limit the product to only one brand name or make of product.

Note: additional technical and environmental information concerning your country also needs to be provided to the equipment suppliers (see Guide 2, p. 96, linked below)

Click 'View document' below to view page 96 of Guide 2.

View document
Box 20, linked below, shows the contents of a typical equipment specification.

Click 'View document' below to view Box 20 of Guide 2.

View document
Annex 4, linked below, gives a sample long generic equipment specification.

Click 'View document' below to view Annex 4 of Guide 2.

View document
An example of keeping generic equipment information in a computerised system is linked below.

Click 'View document' below to view generic equipment information.

View document
Activity 5: Specification of equipment

Search the internet or consult catalogues for various makes and models of a particular type of machine and describe the following:

1. the required equipment in general

2. the general function

3. the capacity

4. the technology used

5. dimensions

6. any other relevant information.

5 Capital budget calculations

5.1 Overview

Capital funds are required annually to cover large one-off expenses. These may include such expenses as replacing existing equipment, buying additional (new) equipment, getting new acquisitions to work, and undertaking major equipment rehabilitation projects. Failure to allocate sufficient funds for these items could result in insufficient equipment for your needs, or new items which cannot be utilised for several months because there is nobody to install or test them. This section provides advice on how you can learn to budget for all these costs.

The planning tools discussed in previous sections will help you to identify what you want to replace, purchase or rehabilitate. However, you should only introduce changes if you can afford them. This is determined by budgeting for equipment according to the principles and budget calculations outlined in this unit. In this section, we outline some ‘budgeting tools’ that will help you to understand how to make various calculations for capital costs. Different calculations are described for the different health service levels. These calculations can then be used to make your plans and budgets.

Capital expenditure is required each year in order to cover the continuous need to purchase equipment. All capital allocations should be made in accordance with the priorities given in your purchasing and donations policy (see Box 17, linked below).

Click 'View document' below to view Box 17 of Guide 2.

View document
In other words, funds should be spent on equipment for the following reasons and in the following order of priority:

1. for replacement

2. to obtain a basic standard level of care

3. to upgrade the level of health service provided by the facility

4. to provide items outside your plan only if forced to because of directives from higher authorities.

The capital funds must also cover:

· all other expenses that are associated with acquiring equipment, such as:

· pre-installation work

· support activities which ensure that you can use the equipment (installation, commissioning and initial training).

· the cost of major equipment rehabilitation work which cannot be covered by your usual annual recurrent allocation.

Therefore, in order to be able to make adequate allocations, you need to be familiar with various budgeting tools. This section covers five budget calculations for capital allocations:

· replacing equipment;

· purchasing new equipment;

· pre-installation work;

· support activities so you can use your purchases;

· large-scale major rehabilitation projects.

In this section, different ways of calculating budget elements are given. They are used for different purposes, as follows:

a. Rough Estimations

b. Exact Detailed Estimates

5.2 Replacing equipment

Budgeting for replacement is necessary as all equipment has a life expectancy. Once equipment has reached the end of its life, no amount of intervention will be effective. Instead, you will simply have to replace the equipment if you want to carry on delivering a quality health service. Different types of equipment have different life expectancies, depending on the type of technology contained within them. For example, five years might be the typical life for an oxygen tent, 10 years for a respiratory ventilator, 15 years for a dental chair, and 20 years for a lift. It has been necessary to develop estimates for equipment lifetimes, although it must be recognised that these lifetimes will vary for different users. This will depend on a number of factors, such as:

· the rate of use of the equipment (how many tests per month, how many patients per year, etc.);

· how many back-up units there are – whether a machine is used to its limit, overworked or overloaded;

· how the equipment is handled or whether it is abused;

· how well the equipment is cared for and cleaned;

· how well the equipment is maintained and how often;

· the initial quality of the equipment;

· the physical environment and climate that the equipment is used in.

Annex 3 (linked below) contains some typical lifetimes for equipment which have been developed by various organisations. Over time, and based on your experiences, you can modify these figures to suit your circumstances. But you need to start somewhere and these figures provide a basis for planning purposes.

Click 'View document' below to view Annex 3 of Guide 2. (111 KB, 15 pages)

View document
An annual replacement budget covers the needs of equipment likely to reach the end of its life in any given year. This simply covers the normal demise/death of the proportion of existing stock which reaches the end of its life in that year.

Note that by providing the finance for this replacement equipment, the health service provider is simply sustaining existing services and is not financing expansion.

Figure 14, linked below, shows how to make rough estimations of replacement costs for forward planning purposes.

Click 'View document' below to view Figure 14 of Guide 2.

View document
5.3 Purchasing new equipment

Whenever you purchase equipment, you need to budget for more than just the cost of the hardware. You must budget for:

· the price of the equipment.

· the cost of a ‘package of material inputs’ required for you to use the equipment. This would include item such as accessories, manuals, stocks of consumables and stocks of spare parts.

· the cost of a ‘package of support inputs’ required to make the equipment operational. This would include items such as assistance with installation, commissioning and initial training.

· the cost of freighting the goods to your facility (for example, crating, international shipment by sea or air, insurance, import duties, customs clearance and onward transport by road/rail to your facility).

· any procurement charges if you are paying an agency to undertake the purchasing for you.

Also, there may well be additional costs that are often forgotten, such as:

· the cost of pre-installation work, such as site preparation, additional equipment needs (for example, air-conditioners or voltage stabilisers), hire of fork-lift trucks and storage costs.

· the annual maintenance contract required.

· the cost of employing extra staff. This implication needs to be identified and agreed in the planning stage, before the purchase goes ahead.

All these costs will vary, depending on the purchase options you make (see Guide 3, linked below).

Click 'View document' below to view Guide 3. (2581 KB, 370 pages)
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This will depend on factors such as:

· the type of technology you purchase;

· whether you import the equipment;

· whether you buy in bulk;

· whether someone else is undertaking the procurement for you.

It is also important to look for savings, such as negotiated discounts. For example, you may be able to lower your purchase costs by collaborating with other facilities or service levels and buying equipment together in bulk. Using this method will also help you to standardise the makes and models purchased, and will give financial benefits of economies of scale.

Boxes 23, 24 and 25 (linked below) give more detail on these matters.

Click 'View document' below to view Boxes 23, 24 and 25 of Guide 2.

View document
Linked below is a model list with some financial indicators linked to generic equipment descriptions.

Click 'View document' below to view model equipment list.

View document
The image linked below shows how financial information could be stored in a computerised information system.

Click 'View document' below to view stored financial information.

View document
The image linked below shows the confidential procurement budgets that can be generated from all prices and indicators.

Click 'View document' below to view confidential procurement budgets.

View document
5.4 Pre-installation costs

Once equipment has been purchased, further work may be required to prepare the facility for the arrival and commissioning of the equipment. If you do not allocate sufficient funds for this, your new equipment may sit for many months before you are able to use it. It is best to build the extra expense of pre-installation work into the capital allowance you set aside for equipment purchases, as this is when capital funds are available. If you discover you need money for pre-installation work after the equipment has arrived, it is then more difficult to find additional funds.

A variety of necessary work and tasks commonly fall under the category of ‘pre-installation work’. These could include:

Site preparation tasks
such as:

· disposing of the existing obsolete item (disconnection, removal, cannibalising for parts, transport, decontamination and disposal);

· extending pipelines and supply connections to the site (from the existing service installations);

· upgrading the type of supply (such as increasing the voltage or the pipeline diameter);

· providing new surfaces (such as laying concrete or providing new worktops);

· creating the correct installation site (for example, digging trenches, building a transformer house or a compressor housing).

Hiring lifting equipment
(such as cranes, forklift trucks, stores trolleys, gangs of labourers):

· to help with lifting equipment for unloading/moving purposes;

· to help with lifting equipment for installation/positioning purposes.

Paying for warehouse space:
· if goods are stored by Customs because you have delayed their clearance or have not paid the duty, then Customs will impose charges on you;

· if equipment has to be stored on arrival until you are ready to install it.

All of this ‘pre-installation work’ requires funding if the equipment is to be usable once it arrives. Often this work requires substantial amounts of money.

Box 26 (linked below) provides suggestions for rough estimations of pre-installation costs for forward planning.

Click 'View document' below to view Box 26 of Guide 2.
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Figure 15 (linked below) explains how to make specific estimates of equipment pre-installation costs.

Click 'View document' below to view Figure 15 of Guide 2.

View document
5.5 Support activities to enable you to use your purchases and donations

There are a number of activities that must take place before you can start using equipment which has been purchased. These activities make up the official ‘acceptance process’ (see Guide 3) and include:

· receiving equipment on site;

· unpacking;

· installation (fixing equipment into place);

· commissioning (checking that equipment is performing correctly and safely);

· official acceptance;

· initial training (for equipment users and maintainers);

· entering stocks into Stores and onto records;

· payment;

· complaints.

From this list of activities, health service staff must be responsible for receiving goods on site, official acceptance, entering stocks and information into existing record systems, and dealing with payment and complaints. These activities will not cost you anything to undertake.

However, unpacking, installation, commissioning and initial training can be undertaken either by health service staff or by paid external support. This ‘package of support inputs’ will have a cost attached. How much it costs depends on the type of technology and who undertakes the work.

Figure 16 (linked below) explains how to make specific estimates of installation and commissioning costs.

Click 'View document' below to view Figure 16 of Guide 2.

View document
Figure 17 (linked below) explains how to make specific estimates of costs for initial training linked to purchases.

Click 'View document' below to view Figure 17 of Guide 2.

View document
The image linked below shows a number of technical/logistical indicators that are attached to specific equipment and greatly influence the initial cost of procurement.

Click 'View document' below to view technical/logistical indicators.

View document
Activity 6: 

Search the internet or hard-copy catalogues for price indications:

1. Try to estimate additional costs like insurance and freight, installation and initial training costs.

2. Why are weight and volume important?

3. Will you procure initial spare parts and consumables?

4. Compare the initial catalogue price with the eventual cost of making the equipment operational in your department.

5.6 Large-scale rehabilitation projects

You may have parts of your facility or pieces of equipment which have not been functioning for a while, which you would like to bring back into working condition.

Such a task would involve more work and more inputs than a simple repair and, as such, would require a specific rehabilitation (renovation) project. If such a job is cheaper than replacing the broken items with new ones, then funds are required so that you can get more of your stock working again.

Large-scale equipment rehabilitation projects may be too expensive to come out of annual maintenance recurrent allocations, due to the amount of materials or size of contracts required. These will have to be financed from the capital budget.

How to calculate the cost of major rehabilitation work

You can make:

· either rough estimations for long-term forward planning purposes, as shown in Box 27, linked below

· or exact estimates for specific rehabilitation projects, and investigate the needs for a number of projects at various sites, as shown in Figure 18, linked below.

Click 'View document' below to view Box 27 of Guide 2.

View document
Click 'View document' below to view Figure 18 of Guide 2.

View document
It is difficult to make global rough estimates for the cost of major rehabilitation projects. However, Box 27 (linked above) provides some suggestions from various countries.

6 Recurrent budget calculations

6.1 Overview

Recurrent funds are required to cover regular expenses necessary to keep equipment functioning and running. Such expenses could include buying consumables, maintenance support, training and stationery required for record keeping. These requirements can be planned for on a weekly, monthly or annual basis. If you do not allocate sufficient funds for these expenses, you may not have sufficient equipment that works, or you may wait for months before new items can be utilised. This section helps you learn to budget for all these costs.

Although the planning tools discussed in previous sections will help you to identify what equipment you want, you should only own those items that you can afford to keep functioning. This is determined by budgeting for equipment running costs according to the principles and budget calculations outlined here.

This section describes some further ‘budgeting tools’, which can help you to understand how to make various calculations for recurrent costs. Different calculations are described for the different health service levels. You can then use these calculations when making your plans and budgets.

Recurrent expenditure is required each year to enable you to keep your equipment going. You should calculate your recurrent expenditure allocations based on your existing stock of equipment. Please remember that whenever new equipment is purchased, it is necessary to budget for its running costs. Therefore, there must be a link between planned capital expenditure and recurrent budget allocations.

In order to make adequate allocations, you need further budgeting tools. This section covers four budget calculations for recurrent allocations:

1. maintenance costs

2. consumable operating costs

3. administrative costs

4. ongoing training costs.

In this section, different ways of calculating recurrent budget elements are given.

They are used for different purposes, as follows:

a. Rough Estimations

b. Exact Detailed Estimates

It is important to remember that in many developing countries:

· equipment capital projects, often funded by external support agencies, can introduce considerable recurrent budget burdens;

· many donors are hesitant to assist with recurrent costs and leave the recipient country to cope, even if they are not in a financial position to do so;

· some donors provide maintenance contracts for a couple of years with the equipment, but do not usually offer more sustainable solutions.

For these reasons, experts in this field are calling upon the donor community to show more commitment by:

· assisting countries to develop adequate HTM systems;

· contributing to recurrent expenditures for maintenance via a suitable national body;

· setting aside 30 per cent of available project financing for recurrent needs.

6.2 Maintenance costs

Equipment can only be used at its optimum performance level if it is regularly maintained. Therefore it is necessary to plan for the annual cost of maintenance and repair for the equipment stock, which will include any minor rehabilitation work required. Some of this section may appear similar to the discussion regarding consumable operating costs. The key difference is that the calculations described here are usually made by maintenance staff or planners.

The objective of drawing up maintenance budgets is to estimate the money required to maintain and repair the equipment, and thus ensure that the equipment remains functional for as much of the year as possible. This is known as increasing the ‘mean time between failures’ (MTBF). It is important to make an estimate which is as realistic as possible, since:

· under-estimation will result in unsatisfactory maintenance for that year;

· over-estimation will deprive other essential services in the facility of their necessary resources.

For long-term planning, international experts provide estimates of the amount which should be set aside each year. These amounts are expressed as a percentage of the stock value. These estimates are based on an average, so some equipment in your stock will require much less money and some will require much more (the precise amount required will depend on the equipment type and age). Experts suggest that maintenance and repair costs ought to be approximately as follows:

· For medical equipment, each year 5 to 6 per cent of the ‘new’ stock value is required.

· For buildings, each year 1 to 2 per cent of the construction costs is required.

· For service supplies and plant, each year 3 to 4 per cent of purchase and installation costs is required.

6.3 How to calculate maintenance costs

There are two different approaches to calculating maintenance costs that are described in greater detail below.

Making rough estimations of maintenance costs

You can make a variety of rough estimations for long-term plans, depending on:

· the information available to you (refer to your maintenance management information system, such as your equipment service histories – see Guide 5);

· the sort of forward projections you are making;

· how much of your equipment stock it is possible to return to a working condition, and how much you can afford to rehabilitate.

Figure 20, linked below, describes these calculations.

Click 'View document' below to view Figure 20 of Guide 2.

View document
Making specific or annual estimates of maintenance costs

A different calculation is required when making specific or annual estimates. It should be undertaken by HTM managers with technical skills (such as those located at a maintenance workshop). Annual maintenance budgets should be based on more exact estimates. They are not always easy to predict, since breakdowns in most cases cannot be anticipated. However, two types of budgeting can be identified – for planned work and for contingencies (see Box 29, linked below). Generally with experience, and where standardisation of equipment is in place, the projection for equipment spare parts and maintenance materials becomes more predictable.

Click 'View document' below to view Box 29 of Guide 2.

View document
The job card attached below, generated by a computerised maintenance database, shows a breakdown of maintenance costs.

Click 'View document' below to view job card.

View document
6.4 Consumable operating costs

Equipment can only be used daily if there are regular supplies of the accessories and consumables it uses when working. Therefore, it is necessary to plan for the annual cost of the consumable items required for operating the equipment stock. Some of the information in this section may appear similar to the earlier discussion regarding maintenance costs. However, the key difference is that the calculations described here are usually made by equipment operators or planners.

You will need to estimate the money required to cover the accessories and consumables used by the equipment in order to ensure that equipment continues to function for as much of the year as possible. It is important that the estimate should be as realistic as possible, since:

· under-estimation will result in periods when the equipment cannot be used during the year;

· over-estimation will deprive other essential services in the facility of their necessary resources.

For long-term planning, international experts acknowledge that the percentage of the equipment stock value required each year for consumable items can vary widely:

· some equipment requires a great deal for consumable operating costs (10 to 20 per cent of the equipment stock value), others require none;

· the more sophisticated the equipment, the higher the consumable operating costs – therefore the costs will vary according to the health service level;

· depending on your inventory, if you estimate on a large scale the consumable operating cost will average each year to 10 per cent of the equipment stock value.

Nevertheless, it is common for countries to have recurrent budgets for equipment consumable items which are far too small. This makes it impossible to keep the equipment functioning. In fact, many countries do not keep track of equipment consumables as a separate budget element at all. As a result, it is impossible to distinguish between expenditure on these items, and other general supplies (such as food and blankets) and medical supplies (such as bandages and gauze). This causes them to run out of essential items such as electrodes, ultrasound gel, batteries, washing powder, paper, reagents, gas, spare patient leads, filters and developer.

Since accessories are often the link between the machine and the patient, they are more vulnerable to daily wear and tear, and thus need to be replaced much more frequently than the machine itself. It must be remembered that stocks of consumables (especially single-use items) and accessories can be very expensive.

The lifetime of consumables and accessories will vary for different users depending on a number of factors, such as:

· the rate of use of the equipment (how many tests per month, how many patients per year, etc.);

· how many back-up accessories there are (for example, is an accessory used to its limit? Is it overworked or overloaded? While one accessory is being sterilised or repaired, is another one available for use?);

· how the accessory is handled or whether it is abused;

· how well the accessory is cared for and cleaned, and what sterilising techniques are used;

· how well the equipment is maintained and whether it is running efficiently or using up too many consumable inputs;

· the initial quality of the equipment and its consumable items;

· whether staff are knowledgeable about the items or use them wastefully;

· the physical environment and climate in which the items are used and stored.

The cost of consumable items will also vary, depending on where you buy them from and their quality (see Guide 3 on procurement and commissioning, linked below).

Click 'View document' below to view Guide 3. (2581 KB, 370 pages)
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6.5 How to calculate consumable operating costs

There are two different approaches:

a. Making rough estimations of consumable operating costs

You can make a variety of rough estimations for long-term plans, depending on:

· the information available to you (refer to the health management information system – see Guide 1 – for details such as your patient attendance statistics);

· the type of forward projections you are making;

· how much of your equipment stock it is possible to keep functioning and how much you can afford to finance.

It is difficult to make global rough estimations of consumable operating costs as a percentage of equipment stock values. However, Box 30 (linked below) provides some suggestions from various countries.

Click 'View document' below to view Box 30 of Guide 2.

View document
b. Making specific or annual estimates of consumable operating costs

A different calculation is required when making specific or annual estimates. It should be undertaken by heads of equipment user departments.

Annual operating budgets should be based on more exact estimates. These are not always easy to predict since epidemics, outbreaks or surges in workload cannot, in most cases, be anticipated. However, two types of budgeting can be identified. These are:

· planned budgets for anticipated work;

· contingency budgets for unplanned work.

Generally, with experience and where standardisation of equipment is in place, the projection for equipment consumables and spare accessories becomes more predictable.

Figure 22 (linked below) shows the exact estimates you can make for specific or annual requirements.

Click 'View document' below to view Figure 22 of Guide 2.
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Box 31 (linked below) provides some examples of how specific consumable operating costs can be calculated.

Click 'View document' below to view Box 31 of Guide 2.

View document
The image linked below shows how financial information could be stored in a computerised information system.

Click 'View document' below to view stored financial information.
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6.6 Administrative costs

There are several important elements of equipment operation and maintenance which are classified as ‘administrative costs’, and fall under budgets that are not under the control of the equipment operators and maintenance staff. If you do not make sure that they are adequately financed, your equipment service can fail for want of simple things like paper, a phone connection or fuel allocations. The calculations described here are usually carried out by various staff members in departments other than those with equipment operators and maintenance staff. These are usually administrative staff.

Such administrative expenses are often hidden in sub-divisions of the administration budget. Categories of expenditure which may fall under the budgets of departments other than the equipment user or maintenance department could include:

For equipment use: equipment-related departmental operating costs (such as materials, literature, fuel) which are necessary for work, safety and record-keeping activities to take place.

For equipment maintenance: departmental operating costs (such as materials, literature, fuel, utilities, staff costs) which are necessary for work, safety, travel and record-keeping activities to take place.

Please note: This section only covers the general planning and budgeting of the administration side of maintenance work. In contrast, Guide 6 (linked below) provides a full explanation of the daily financial management required by HTM teams so that they can undertake maintenance work, undertake other equipment management tasks and run a workshop.

Click 'View document' below to view Guide 6. (1113 KB, 137 pages)
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6.7 How to calculate equipment-related administrative costs

You can make:

· either rough estimations for long-term forward planning purposes, as shown in Box 32, linked below 

· or exact estimates for annual requirements, as shown in Figure 23, linked below.

Click 'View document' below to view Box 32 of Guide 2.

View document
Click 'View document' below to view Figure 23 of Guide 2.

View document
It is difficult to make global rough estimations for long-term plans, but Box 32, linked above, provides suggestions from various countries.

Activity 7

Calculate the yearly recurrent cost for a room or department:

1. List the equipment and group the recurrent consumables, maintenance, training and administrative costs.

2. Observe the relation to the initial investment cost and the yearly recurrent cost.

7 Long-term equipment plans and budgets

7.1 Overview

If you have a large amount of equipment needs, you require a method of prioritising them for your health facility or service level. An equipment development plan will help you to define which equipment you can afford to concentrate on in any given year. The development of the equipment stock will help you to identify the range of equipment-related training required by your staff. Therefore you need an equipment training plan to cover all aspects of equipment-related skill development in an ongoing rolling programme.

To finance these plans, you need a core equipment expenditure plan which ensures you allocate sufficient funds (both capital and recurrent) to provide functioning healthcare technology over the long term. You will also need a core equipment financing plan which ensures you identify sufficient sources of funds to cover your needs.

In this section, we will show you how to apply the planning tools and the budgeting tools you have previously learned to making long-term plans and budgets.

Undertaking planning and budgeting together is important. Even if you have agreed upon the type of equipment to buy (determined by planning), you can only purchase what you can afford (determined by budgeting, prioritising and financing). Facilities regularly identify equipment requirements. However they may have more needs than they can afford, in which case they will need to prioritise them.

Currently, all facilities are faced with a number of unavoidable facts:

· They need a wide range of equipment if they are to provide the health services they wish to offer.

· All equipment should be functioning, but many items are not working, thus affecting the services that can be offered.

· Due to age and shortfall of equipment, many different new items are required.

· Staff require a range of different equipment-related skills, but many staff have not received the necessary training.

· Each year there are only limited funds available to address these issues.

Therefore, it is very important that each facility, service level and health service provider is able to plan its response to this situation by undertaking an equipment planning and budgeting process.

It is preferable to undertake forward planning and budgeting. This enables you to plan ahead and determine your needs and actions in the near future (one to two years) and the longer term (three to five years). For this, you will have to:

· identify your equipment needs;

· cost them;

· identify sources of funds;

· prioritise which activities you can afford and when they should take place.

In addition, your health service provider or the owner of your facility (such as a board) may wish to develop a strategic or business plan which is less detailed. This enables you to make rough estimations of the long-term financial requirements for the development of your health facility or service level so you can forecast the need to raise money or recover costs.

This section concentrates on the following long-term plans and budgets:

1. an equipment development plan

2. an equipment training plan

3. your equipment budget – made up of a core equipment expenditure plan and a core equipment financing plan.

Once you have developed these long-term goals, you will need to undertake an annual planning and budgeting process within these goals. Also, the long-term plans will need to be updated to reflect your annual plans and changes in circumstance.

7.2 Equipment development plan (EDP)

Each facility and service level usually makes plans and sets itself targets which prioritise its departmental work activities for the coming year (see Guides 4 and 5, linked below). However, such annual action planning usually focuses on the improvements that can be achieved with existing equipment, and specifically omits the major investments required for additional equipment. Your equipment development plan is the means for the facility to set itself rehabilitation, replacement, purchase and corrective goals for its equipment stock, and make long-term equipment plans and budgets.

Click 'View document' below to view Guide 4. (1752 KB, 245 pages)

View document
Click 'View document' below to view Guide 5. (1926 KB, 244 pages)

View document
If you have a large quantity of needs to improve your equipment stock, you require a method of prioritising those needs across your facility or service level as you will not be able to buy everything at once. An equipment development plan will help you to do this by defining which items of the equipment you need to concentrate on in any given year.

An equipment development plan brings to your attention information about:

· the current stock of equipment (medical equipment, plant, service supply installations, fabric of the building);

· the condition of the equipment;

· the basic shortfalls in equipment;

· the action required to rehabilitate, replace, purchase or correct problems;

· what should be attempted in both the short and the long term.

The equipment development plan will be of help because it:

· identifies and forecasts your requirements in advance;

· clarifies the direction of development;

· allows cost estimates to be made for the actions required;

· highlights where you need to allocate funds and helps you to rationalise resources;

· enables you to focus on the areas where fundraising is required;

· provides you with a time-frame for monitoring that the development is achieved.

The actions you must take are to:

· evaluate the current equipment stock and its needs;

· evaluate your future requirements;

· adhere to your purchasing, donations, replacement and disposal policies;

· present your decisions as the long-term equipment development plan.

All of your capital expenditure requirements should be covered by the equipment development plan. Thus all requests for replacement equipment, additional new items and major rehabilitation needs should only be honoured if they are part of the long-term goals detailed in the equipment development plan.

7.3 Principles involved in basic equipment development planning

Figure 25, linked below, shows the basic process involved in equipment development planning. However, to make the necessary decisions you should undertake some analysis of the data you are studying.

Click 'View document' below to view Figure 25 of Guide 2.
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Box 36, linked below, illustrates the principles involved for the analysis in relation to the activities shown in Figure 25, above.

Click 'View document' below to view Box 36 of Guide 2.

View document
Activity 8

1. Make a (dream) EDP for your department without budget restrictions.

2. Make a contingency plan for an economic recession when only 20 per cent of your budget is available.

3. Where do you save? Will the vital functions of the department be affected? List the limitations.

7.4 Equipment training plan (ETP)

Once you have drawn up an equipment development plan you can use this to tailor your training requirements. If you want to maximise your use of equipment, a wide range of staff require training in equipment-related skills throughout their careers. To ensure that healthcare technology needs are not forgotten, the equipment training plan is an essential tool.

The first time you establish an ETP, you will need to consider the equipment training requirements over the long term, for example for five years. After that, you can simply update and modify the information annually to create an ongoing programme of equipment-related skills development.

Skill development requirements

Healthcare technology is developing rapidly, with new models and makes of equipment appearing almost every year. Health service providers need to be able to cope with this wide range of rapidly changing products. Unfortunately, problems with equipment often arise due to mishandling by users or a failure to understand fully how the equipment works. In order to be able to use and maintain the equipment found in health facilities effectively, training must therefore be seriously addressed.

Throughout their careers, your staff will need both:

· basic training, and

· additional skill development opportunities.

The basic health training requirements for medical staff are generally covered by the human resources development plan. However, it is common for health service providers to forget:

· basic training and career development requirements for maintenance staff (for a description of the needs, see Guide 1, linked below)

· specific training modules on equipment operation for medical and support staff (see Guide 4, linked below)

· equipment-related training needs of general staff, such as purchase officers, stores staff and finance officers (see Guides 3 to 6, linked below).

Click 'View document' below to view Guide 1. (1289 KB, 172 pages)

View document
Click 'View document' below to view Guide 3. (2581 KB, 370 pages)

View document
Click 'View document' below to view Guide 4. (1752 KB, 245 pages)

View document
Click 'View document' below to view Guide 5. (1926 KB, 244 pages)

View document
Click 'View document' below to view Guide 6. (1113 KB, 137 pages)
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Major training needs (such as long courses, training abroad or specialisation training) may have to be covered by the capital budget.

Equipment-related skills development will be required in the following eight areas:

· good practice when handling equipment – basic ‘dos and don'ts’;

· how to operate equipment;

· the correct application of equipment;

· care and cleaning;

· safety procedures;

· planned preventive maintenance (PPM) for users;

· PPM and repair for maintainers;

· assorted activities as applied specifically to equipment needs, such as procurement, tender adjudication, stores management, financial management and computing skills.

This range of training is required at varying times throughout a member of staff's career. Key training stages include:

i. induction training – when staff are newly placed in post, move to a new department/facility or move to a new location with different responsibilities.

ii. training at the commissioning of equipment – when new equipment first arrives.

iii. refresher training – to update and renew skills throughout the working life of staff.

Monitoring how equipment works and how it is used will provide prompts that training is required, which should be passed onto the health management team. Figure 26, linked below, shows the likely prompts.

Click 'View document' below to view Figure 26 of Guide 2.
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Sources of training available

There are a number of options available for developing skills, and each facility has to use a combination of the strategies shown in Box 40, linked below. Whichever options prove to be the most feasible, a skills development programme is vital. The health service provider organisation plays a significant role at central level, such as:

· developing training plans;

· organising and providing training scholarships;

· approaching donors to finance training programmes.

Click 'View document' below to view Box 40 of Guide 2.
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Therefore equipment training requirements at facility or district/regional level should be submitted to the central body of your health service provider organisation.

Below are sample links to scholarship websites (accessed 7 May 2008):

http://www.iitcampus.com 

http://www.scholarshipnet.info/ 

The equipment training plan should be an annually updated rolling programme of training covering many years. At service levels compiling and overseeing plans for many facilities, the use of computers and spreadsheets will make the task easier.

Figure 27, linked below, shows how to create an equipment training plan.

Click 'View document' below to view Figure 27 of Guide 2.

View document
Box 41, linked below, provides an example of an equipment training plan and continues the example from Box 38, linked below. It assumes that the health facility concerned is large enough to have an HTM workshop of its own and shows its needs. For smaller health facilities, these requirements would be covered by the equipment training plan for the district/regional HTM service.

Click 'View document' below to view Box 41 of Guide 2.

View document
Click 'View document' below to view Box 38 of Guide 2.

View document
Activity 9

1. List all the HTM-related training activities in your department over the last five years.

2. Prepare an ETP for your department, and describe the importance of such training and the risk of omitting the training.

7.5 Equipment budget – financial plans

Having drawn up a long-term equipment development plan and equipment training plan, you need to identify and allocate the finances to cover your proposed actions. To do this, you need an equipment budget. This ensures you have sufficient funds (both capital and recurrent) to provide functioning healthcare technology over a set period of time.

Any budget should have two parts to it:

1. the income portion identifies the funds you have coming in or must find.

2. the expenditure portion identifies how you wish to spend the money and therefore how to allocate the funds.

Thus you need a core equipment financing plan (CEFP) and a core equipment expenditure plan (CEEP).

For government health facilities, your income usually consists of only the funds given to you by government from its own finances, and the development funds provided by external support agencies. However, if your health facility is more autonomous, it is your responsibility to also identify various possible sources of income from fundraising and income-generating activities.

The financial planning process is circular:

· you need to know the income available before you can spend it,

· however, you need to know what you plan to spend before you can raise funds.

It is necessary to start the discussion at some point in the cycle, therefore this section discusses:

· the core equipment expenditure plan

· the core equipment financing plan

7.6 Core equipment expenditure plan (CEEP)

The expenditure plan can be developed in two ways:

A general CEEP for the health management team, which displays the funds required for the short- and long-term actions proposed in your equipment development plan (EDP) and equipment training plan (ETP). This will form the basis of your allocations and spending every year. It makes use of rough estimations to provide a long-term financial overview so that they can forecast the need for raising money or recovering costs.

A strategic business plan for the health service provider (or board/trustees). The expenditure plan should be designed according to your budget lines (or subdivisions) for capital and recurrent costs. However, it is important to try and use the planning tool, as shown in Box 10, linked below, so that the budget is laid out with sufficient budget lines to show how money is allocated for different equipment requirements.

Click 'View document' below to view Box 10 of Guide 2.
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In this way, you can adequately monitor how the money is spent on equipment.

How to create a CEEP

If you have a large number of activities and requirements as part of your long-term equipment development plan and equipment training plan, you must calculate the expenditure required and balance the needs across the facility. To do this, you simply use your ‘budgeting tools’ for rough estimations to cost each element, with the strategic CEEP using the quickest roughest estimates. Then you summarise the results and present them as the expenditure portion of your budget. At service levels compiling and overseeing plans for many facilities, the use of computers and spreadsheets will make the task easier. Of course, you then need to ensure that the central financing body of your health service provider accepts your plan and honours it. You will also need to identify a way of financing your needs.

Figure 28, linked below, shows how to create a CEEP. This will help you to budget for the finances required to achieve your health service delivery goals over a set period.

Click 'View document' below to view Figure 28 of Guide 2.
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Box 42, linked below, shows a possible layout for a core equipment expenditure plan using the various budget lines. It continues the example started in Boxes 38 and 41, also linked below.

Click 'View document' below to view Box 42 of Guide 2.
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Click 'View document' below to view Box 41 of Guide 2.
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Click 'View document' below to view Box 38 of Guide 2.
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7.7 Core equipment financing plan (CEFP)

Having drawn up your core equipment expenditure plan (either general or strategic), you need to identify funds from various sources to finance the equipment expenses. These elements will be laid out in a core equipment financing plan, which forms the ‘income’ portion of your equipment budget. You then use the CEFP to allocate the necessary finances. Depending on your type of health service provider and your level of autonomy, these finances may come from a variety of different internal, national or international sources.

How to create a CEFP

To create a CEFP, you simply consider your capital and recurrent needs per year from your CEEP and determine which type of funding source can finance which element. Then the results are summarised and presented as the income portion of your budget.

Box 43, linked below, shows a possible layout for a core equipment financing plan, and continues the example figures from Box 42.

Click 'View document' below to view Box 43 of Guide 2.
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The layout uses a variety of entries showing income sources that are either:

· internal (your own), such as patient fees, income generating projects;

· national, such as government grants, sponsorship from local businesses/clubs; or

· international, such as grants and loans from external support agencies.

At service levels compiling and overseeing plans for many facilities, the use of computers and spreadsheets will make the task easier.

Either you or the central financing body of your health service provider will need to ensure that fundraising activities are carried out and finances are obtained so the planned expenditure can be allocated. By combining the CEFP with your strategic business CEEP, you can draw up a strategic business plan to present to potential funding agencies.

Figure 29, linked below, shows how to create a CEFP and allocate sufficient funds to achieve your health service delivery goals over a set period. Once you have undertaken the one-off exercise to establish these long-term plans, as described in this section, you then update and modify the information during the annual planning process to create a rolling programme of equipment plans.

Click 'View document' below to view Figure 29 of Guide 2.
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Activity 10

Make a CEEP and a CEFP for your department and prepare to present it to the different funding agencies of your department. Prepare your argument and the evidence (inventory, treatment numbers, etc.) to underscore your argument.

8 Annual planning, budgeting and monitoring

8.1 Overview

Having drawn up your short- and long-term equipment plans and budgets, you will need to carry out some annual planning and budgeting to find out what activities you can attempt each year within these goals. This allows you to revise the overall plans as time goes by. Managing the activities described in Guide 2 will involve a cycle of actions. You need to monitor your performance and set yourself goals so that you can improve. Then you monitor your progress, revise your goals and review your progress again – thus undertaking a continuous cycle of planning and review.

Such evaluation helps you to ensure the quality of your work. This is one element of quality management – an important goal for managers. The planning and review activities are interlinked in a cycle, as shown in Figure 30, linked below, but it is necessary to start the discussion at some point in the cycle.

Click 'View document' below to view Figure 30 of Guide 2.
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This section discusses:

· the annual planning and budgeting process (setting goals);

· the review process (monitoring progress).

8.2 Annual equipment planning and budgeting – setting goals

Each facility and service level needs to have goals and plans which set out their priority activities. The goals and plans must be clearly defined so that they guide the work of:

· health facilities;

· service levels;

· their staff;

· the health service as a whole.

The goals and plans also enable staff and managers to monitor their own performance and progress with regard to the planning and budgeting of equipment. Every department or team can benefit from annual action plans which contain clear, specific goals relating to its key activities. An action planning process should take place once a year as standard practice. This is an opportunity for the teams to agree the range of activities (initiatives and changes) they want to implement.

The annual action planning process for normal departmental activities is described in Guides 4 and 5, linked below. However, there are boundaries and limitations to such departmental planning, and the needs for major investments in equipment, staff and resources are normally discussed outside their annual process.

Click 'View document' below to view Guide 4. (1752 KB, 245 pages)
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Click 'View document' below to view Guide 5. (1926 KB, 244 pages)
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In this unit, we outline the planning processes required for such major investments. For example:

· major equipment needs fall under the equipment development plan.

· skill development for equipment falls under the equipment training plan, although hiring of staff and other skill development needs fall outside the scope of this unit.

· resources for equipment fall under the equipment budget, although resources for other aspects of healthcare work also fall outside the scope of this unit.

Having drawn up short-term (one to two years) and longer-term (three to five years) equipment plans and budgets, you will need to carry out the following activities annually:

· review the activities planned for the year;

· determine the activities you can pursue;

· identify and allocate your funds for those purposes;

· revise the long-term plans.

This is the annual planning and budgeting process, and involves:

· identifying needs;

· costing them;

· prioritising which activities will occur in the coming year.

From the equipment development plan you need to prioritise your requirements annually according to available funds, and therefore determine the:

· Annual purchase activities (APA) for replacement and new equipment, including all material inputs (stocks of accessories, consumables, spare parts) and associated work (such as pre-installation, installation, commissioning, initial training).

· Annual rehabilitation activities (ARA) for major large-scale renovation projects.

· Annual corrective activities (ACA) for undertaking repairs, introducing PPM, increasing consumable inputs and ensuring administrative inputs are available.

From the equipment training plan you need to prioritise your requirements annually according to available funds, and therefore determine the:

· Annual training activities (ATA).

These capital and recurrent requirements combined will determine the expenditure and income portions of your annual equipment budget (AEB).

All your long-term plans (and many of your planning tools) are active records. In other words, they must be kept up-to-date if they are to be of any use. Data used for planning and budgeting purposes is of little help if it is out of date. Identifying equipment needs on an annual basis enables you to keep your plans and tools up-to-date.

8.3 The annual planning and budgeting

The timing of your actions is important. Your plan must be produced in time for your health service provider's deadline for submitting budget estimates. This will be determined by the timing of the financial year, and the time required for the negotiation process between your health service provider and the central financing authority. Figure 31, linked below, shows a timeline in your annual calendar for the steps in your planning and budgeting process, in relation to your health service provider's deadlines.

Click 'View document' below to view Figure 31 of Guide 2.

View document
As Figure 31 illustrates, the process of undertaking annual planning and budgeting involves the following six steps:

1. Update your equipment inventory.

2. Review your equipment development plan to determine your annual needs.

3. Review your equipment training plan to determine your annual needs.

4. Cost the annual needs.

5. Review your core equipment expenditure plan and core equipment financing plan, prioritise the needs and prepare proposed annual plans.

6. Update existing plans with final agreed annual plans and budgets once funding has been approved.

8.4 Monitoring progress

An important part of the management of equipment-related activities is the identification of problems and needs. All equipment-related activities should be monitored and evaluated, and the performance of equipment, staff and departments should be supervised (this applies to all clinical, technical and support departments). The results of such monitoring are useful for providing feedback to:

· staff;

· health management teams;

· the healthcare technology management service.

This feedback is beneficial as it enables you to learn from your actions and incorporate the lessons learned into the next round of planning and budgeting.

Each goal you set yourself must be easily measured so you can see if it has been achieved or if progress is being made:

· You need a way of determining if you are moving towards your goal – this is called an indicator. There will always be several possible indicators for each goal and more than one way of measuring them.

· You need to know where you are starting from, in other words, what the current situation is – this is called the baseline data. The data chosen must be relevant to the indicator.

Box 48, linked below, provides examples of different ways of measuring a goal using indicators and baseline data. The examples use calculations that were mentioned during the analysis part of the equipment development planning process (see Box 36, linked below).

Click 'View document' below to view Box 48 of Guide 2.
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Click 'View document' below to view Box 36 of Guide 2.
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It will be necessary to choose suitable indicators that are specific to all your annual goals. There are many possible indicators for planning and budgeting, so HTM staff and managers should look for the most important activities (or statistics and results) to measure. Some examples of the types of indicators which can be used for equipment planning and budgeting are those describing:

· the existing situation – numbers of generic equipment specifications available;

· a vision available for each service level;

· an equipment inventory established;

· improved performance – the budget set meets the equipment needs;

· income raised meets expenditure requirements;

· cost effectiveness – enough equipment is available so that it is possible to manage/treat a significant number of patients satisfactorily;

· the right equipment is available to significantly reduce other expenses such as length of hospital stay, need for referrals to a more expensive higher-level facility, expensive personnel or expensive drugs;

· equipment is specified which is not too dependent on foreign skills for spare parts and maintenance.

The HTM teams, HTM working groups, and health management teams should meet to agree on a few suitable indicators that can be measured easily and quickly. Positive indicators are preferable as they motivate staff. Sometimes it is useful to use common indicators for different teams, groups and staff so their progress can be compared.

If your organisation is short of management skills, Annex 6, linked below, contains bare minimum requirements for equipment planning and budgeting for people who are just starting out and are not able to develop all the tools and plans yet.

Click 'View document' below to view Annex 6 of Guide 2.
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9 Useful links on healthcare technology

The Institution of Engineering and Technology has a number of useful internet links concerning healthcare technology: http://www.iee.org/.

The World Health Organization (WHO) has an essential health technologies (EHT) website with information on this subject: http://www.who.int.

WHO EHT advocacy folder: http://www.who.int/eht/advocacy_folder/.

Best-practice in Healthcare Technology Management: http://www.htm-matters.com/.

ECRI Universal Medical Device Nomenclature System™: http://www.ecri.org/Products/Pages/UMDNS.aspx.

The Global Medical Device Nomenclature: http://www.gmdnagency.com/.

Healthcare waste management (HCWM): http://www.healthcarewaste.org.

Healthcare Without Harm: http://www.noharm.org/globalsoutheng.

Guidelines for Healthcare Equipment Donations: http://www.who.int/hac/techguidance/pht/en/1_equipment%20donationbuletin82WHO.pdf.

Guidelines on Medical Equipment Donation: http://www.drugdonations.org/eng/richtlijnen/eng_guidelinesequipmentdon.pdf.

Strengthening Health Technology Policy in Africa: http://www.atpsnet.org/prog/health.html.

Note: all of the above websites were accessed 7 May 2008.

Do this

Now you have completed this unit, you might like to:

· Post a message to the unit forum.

· Review or add to your Learning Journal.

· Rate this unit.

Try this

You might also like to:

· Book a FlashMeeting to talk live with other learners.

· Create a Knowledge Map to summarise this topic.
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