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1.0 Background

The reason for this discussion paper is that some aspects of this topic may not fit the ‘standard framework’ being proposed that well.  We summarise the most important of these here as basis for discussion with you on how best to address them in the chapter on IAP.

2.0 Interventions

There is a wide range of possible interventions capable of reducing exposure to indoor air pollution.  One way of looking at these is (as per Table), is to classify then into three main categories according to the way in which each can contribute to reducing exposure: through acting on the source of pollution, the living environment (aspects of the home) and on user behaviours.  

	1: Source of pollution
	2: Living Environment
	3: User behaviours

	Improved cooking devices

· Chimneyless improved biomass stoves.

· Improved stoves with flues attached.

Alternative fuel-cooker combinations

· Briquettes and pellets

· Charcoal

· Kerosene

· Liquid petroleum gas (LPG)

· Biogas, Producer gas

· Solar cookers (thermal)

· Other low smoke fuels

· Electricity

Reduced need for the fire

· Efficient housing

· Solar water heating


	Improved ventilation

· Hoods / fireplaces / chimneys built into the structure of the house

· Windows /ventilation holes, e.g. in roof, which may have cowls to assist extraction

Kitchen design and placement of the stove

· Shelters / cooking huts

· Stove at waist height
	Reduced exposure through operation of source

· Fuel drying

· Use of pot lids

· Good maintenance

· Sound operation

· Partially pre-cooked food

Reductions by avoiding smoke

· Keeping children out of smoke.

Food preparation

· Partially pre-cooked food.




In any given setting, a number of these may be appropriate to meet various requirements for energy in the home, for example cooking, space heating, lighting, appliances for home-based employment, etc., as well as to address related issues such as the need for better insulation in colder climates.  Decisions about what is most appropriate should be taken locally and will depend on many aspects of the local community and individual household circumstances.  

So, although it is possible to identify ‘single’ interventions (for example, an improved stove, use of LPG, etc), in practice it is much more useful and realistic to see interventions as combinations of the following:

· Improved technologies, for example changing from use of wood in an open fire to an improved stove with a flue that is capable of reducing IAP exposure, or substituting the traditional inefficient and polluting wick (tin) kerosene lamp with a pressurised kerosene lamp.

· Technical interventions at the household level will (in successful, sustainable programmes, at least) normally be accompanied by a range of other measures and processes.  These may include education & awareness raising, participation in needs assessment and potentially also in the development of interventions, local collaborative arrangements involving artisans, distributors, possibly credit groups, etc., and more widely (nationally) by policy measures/instruments that affect fuel pricing, distribution of fuels (e.g. de-regulation), subsidies, etc.

Also, what we expect to see at the household level is a shift up the energy ladder [see Figure below], though of course the nature of that shift and the fuels concerned will vary greatly according to local circumstances.  Most households use a combination of fuels in the home for a variety of tasks (cooking, heating, lighting, entertainment, income generation, etc), and with development will seek to carry out a higher proportion of each of these tasks with more modern, cleaner and convenient (and more expensive) fuels.


Fig 3.2:  The energy ladder, which households tend to move up with increasing prosperity.  Coal is an important household fuel in some countries, notably China, and on this ladder sits between wood and kerosene depending on the source of the coal and how it is used.

As noted, the types of intervention available, and the combinations of fuels used, will of course vary from place to place, and with stage of any given programme particularly if this involves community development and participation.  The chapter guidance notes recognise the local context of interventions, but do rather place an emphasis on single interventions that do not fit very well with the situations we will be dealing with.  

We can/will certainly spend some time looking at the impact of one or more single interventions, but will need to emphasise that this is rather artificial and include some discussion of how successful/sustainable improvements in household energy (reduced IAP exposure) for the poor are most likely to take place.

3.0 Costs

There are a number of issues on the costs of interventions that we will need to explore.  The chapter guidance is presented in a way that implies that the costs of interventions are borne mainly by the provider (e.g. the health system).  This is not really applicable to household energy.  Experience over the last 30 years or so has shown that if interventions are to succeed, they need to be (more or less) sustainable in a market situation.  This means that it is the consumer who pays for the intervention (e.g. the stove, the LPG, or electrical appliance and supply, etc).  The situation is further complicated by the fact that in order to encourage uptake by the poor, who may have been relying on mainly ‘free’ collected wood, dung and crop residues for fuel, programmes may include some subsidy (more successful if targeted at start-up costs only), and/or credit schemes.

We need to discuss how to represent these various elements of the costs (including the effective reduction in cost to the family though subsidies and credit), and the fact that the costs are not borne mainly by the service sector, but by households through a process of re-allocation of resources and priority setting.  Some interventions, particularly where impacting on small-scale enterprises, will also alter the household economic circumstances.

Thus, although we can take a simplistic approach (an improved stove for example costing US$ 12.00, for example), it is rather difficult to compare this with a health care intervention costing the same amount but paid for mainly/wholly by the government.  This is particularly so if, for example, the stove purchased over 2 years through a local micro-credit scheme in which the household participates and which has other spin-offs for health and development.  Also time scale -  may last many years, but operational costs.

We acknowledge complexity in costs of many other interventions as well (e.g. health expenditure, including out of pocket expenses of various health providers), but this issue seems particularly key for the household energy field.

4.0 Impacts

No doubt the impacts for many of the other topics/interventions covered by the book are varied and complex, and it is not just this field!  However, this certainly does apply to IAP – or more broadly, the impacts of the household energy and environmental interventions that are proposed for achieving substantial reductions in indoor air pollution.

We feel that it is now fairly well accepted that high levels of exposure to indoor air pollution (IAP) increase the risk of serious respiratory illness in children and women, and also lung cancer where coal is used.   But, there are many other ways in household energy use by the poor affects their health and economic development.  Children are at risk of burns from open fires.  Women often spend many hours each week collecting fuel which may be increasingly scarce.  Inefficient stoves waste scarce resources, and contribute to environmental damage.  Poor lighting limits economic and educational activities in the home.  Etc.

All of these issues are inter-related, and impact in various ways on poverty and on the opportunities that poor people have for social and economic development.  A public health’ perspective would recognise the importance of all of these issues for community health and opportunities for reducing inequalities in health.  The following table summarises the various health impacts that are more or less directly associated with household energy use in developing countries (see also comment on ‘Evidence’ that follows).
	Area of impact
	Summary of impacts and linkages

	A. HEALTH
	Impact of high levels of indoor air pollution

· Good evidence: acute lower respiratory infections (ALRI) in children; chronic obstructive lung disease (adults, women); lung cancer (coal only, so far).  Also Fluorosis and Arsenic poisoning in areas where coal contains these contaminants.

· Tentative evidence: TB; perinatal mortality; low birth weight; asthma; interstitial lung disease; otitis media; cataract; cancer of the upper airway; cardiovascular disease. 

Safety issues in fuel use and collection

· Burns and scalds; poisoning (kerosene ingestion); water boiling; injuries from carrying heavy loads, and from snake bites, miscarriage, mines and violence in insecure areas.

Health Services

· Energy for cold chain/storage; sterilising equipment, etc.



	B. WOMEN AND GENDER
	Exposure

· Women and adolescent girls involved in cooking (and young children of both sexes), have highest exposures to indoor air pollution

Collecting fuel

· Women spend more time collecting fuel in most communities, up to several hours each day/every few days; opportunity cost of time, especially during busy periods (harvest) and when fuel becomes scarce; risks of injuries and violence.

Decision making 

· Women may have less control than men over decisions about how energy, particularly modern fuels such as electricity, is used in the home.



	C. HOUSEHOLD ECONOMY
	Variety of inter-related factors, including:

· Loss of time spent collecting fuels (especially as becomes scarce), and due to inefficiency of energy systems

· Poor lighting, which may be limited to simple kerosene wick lamps, candles or the open fire, limit income generating and educational activities possible in the home.

· Limited potential for use of appliances which may contribute to income generation, education, etc., if no modern fuels or systems available.



	D. ENVIRONMENT


	Local

· A combination of high demand for biomass fuel, agricultural practices (clearance, grazing) and building needs result in environmental damage and consequently reduced availability of fuel, impaired soil fertility, etc.

Global

· Although households in developing countries have much lower per capita production of greenhouse gases (GHG) than in developed countries, inefficient combustion results in products of incomplete combustion (PICs) with high GHG effects.




Evidence

An issue for our discussion will be the variable nature and quality of the available evidence.  We can quantify some of this, e.g. for ALRI and COPD, although this is not based on a measured exposure-response relationship, but rather on the observed association between solid fuel use (or exposure to solid fuel use) and ALRI.  Much of the evidence on some very important impacts (or at least what are presumed to be of considerable potential importance) is generally far less robust and not quantifiable.

We have to accept this situation for now, and will work with the outcomes/impacts for which there are better-quantified estimates.  However, it will be important to provide an overview of the broader impacts, and to summarise the evidence that is available.  We will consider these broader impacts further when thinking about extending the economic perspectives beyond cost-effectiveness analysis.

5.0 Economic analyses

5.1 Cost effectiveness

We plan to use, as the core of our quantitative economic analysis, the work being prepared by WHO using the POPMOD approach.  Analysis for ALRI has been carried out (not yet published), and that for COPD is underway.  Interventions so far included are: improved stove, LPG, and kerosene, with differing levels of population coverage.  Note that this variation in coverage is not the same as the shift up the energy ladder that may occur within homes, because the latter implies changes in the proportions of fuels used for given tasks, for example cooking done with wood and kerosene, but with a shift from occasional cooking for guests on kerosene to more frequent use for more everyday tasks, etc.  

We will be discussing our plans with EIP shortly.  We would be pleased to discuss this work, including the methods and assumptions, further with you.

5.2 Broader approaches

As we have argued in various sections of this discussion paper, looking only at the impact of a single intervention on one (or two) outcomes – ALRI and COPD (albeit very important!) is too narrow an approach if that was all that was covered in the chapter.  In summary, there are two main reasons for this:

· Interventions, even quite ‘discrete’ ones such as an improved chimney stove, have a wide range of direct health and other benefits for health and development.

· Experience has shown that if change is to be effective and sustainable, single ‘modality’ interventions are unlikely to be very helpful.  

We will deal with these issues in more detail in the chapter, and in the success/failure ‘stories’, but the point is that presenting a (simple) cost-effectiveness analysis alone would not be consistent with current development practice.

We would therefore like to develop a cost-benefit framework based on a broad public health perspective of the health, environment and development benefits of the interventions.  We acknowledge that we will not be able to work through this (in any detail) in time for the draft chapter deadline of 30th June 2003, but hope that it will be possible to set out a way forward.  

Nigel Bruce

Eva Rehfuess

5th February 2003
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