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PREFACE
Air pollution is one of the most important global environmental health risks today. Combined with
the shift of global populations to living predominantly in cities, evident since 2008, air pollution is a
key factor in the economic development and well-being of urban populations worldwide. In order
to guide policy-makers in the development of strategic plans to protect their populations from the
adverse health impacts of rapid urbanization, the WHO Urban Health Initiative has undertaken a
series of projects to train government representatives in the use of tools to objectively evaluate
health impact of policies and development trajectories. The integrated set of models provides a
framework for rapid assessment of relative benefits using Global Burden of Disease (GBD) metrics.
Given the difficulties in obtaining robust estimates of disease incidence, especially in sub-Saharan
Africa, use of GBD estimates was a pragmatic choice for modelling the impacts of urban policies
on disease outcomes. The modelled outcomes are not intended to be predictors of disease for the
Greater Accra Metropolitan Area of Ghana, rather an objective assessment of the relative benefits
of different urban policies. These assessments do not take the place of the detailed economic
evaluations required to identify national energy priorities, national and global work on mapping
disease incidence, nor the social and political considerations required in implementing major social
interventions in public health. They do provide an evidence-based framework to compare the
impacts of different urban policies on health, and provide an assessment of whether current efforts
are likely to achieve policy goals over the next 10 years.
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1. INTRODUCTION
Household air pollution is a major contributor to air pollution in the Greater Accra Metropolitan
Area (GAMA) region of Ghana, and resultant health impacts. Not only does household air pollution
impact exposure of primary cooks and other household members, it also contributes substantially
to ambient air pollution concentrations over GAMA, impacting the whole population. For example,
Zhou et al. (2013) estimated that household air pollution contributed approximately 45% of ambient
contributions across all sites in the non-Harmattan1 season, i.e. April to October (1). Addressing air
pollution concerns in GAMA must therefore include household energy as a major component.
However, there is no “one-size-fits-all” approach to successful clean household energy initiatives; and
a suite of options targeted to different sociocultural environments is likely to have wider acceptance.
There are, nevertheless, some common factors in effective efforts: large-scale initiatives with targeted
messaging and market development; financing mechanisms for both end users and distributors;
assured product quality; enabling policy and regulatory environments; coordination with social
welfare programmes; and public–private partnerships for scaling up.
A transition to clean fuels in GAMA will require work in several areas that goes beyond current
initiatives. A strategic plan, combined with media campaigns to increase awareness on the acute
as well as chronic human health burden associated with household air pollution and to dispel myths
about clean fuels, will be important in changing the national dialogue and the successful adoption
of clean cooking fuels and technology. Cultural perceptions (including myths about the ﬂavour of
food cooked on traditional stoves and the relative safety and cost of clean alternatives) remain a
significant barrier, which can be addressed through better local evidence on the benefits of clean
household energy.
The WHO Urban Health Initiative (UHI) has developed an integrated framework to enable local
policy-makers to evaluate and identify evidence-based strategies to reduce the burden of air
pollution. This report represents the results of WHO UHI training workshops on these tools conducted
by the Household Energy Group in Ghana 3–6 July and 13–16 August 2018.

1

The Harmattan occurs between the end of November and the middle of March and is characterized by dry and dusty north-easterly trade winds which blow
from the Sahara Desert over West Africa causing a significant increase in airborne particulate matter of crustal origin, which does not represent local source
contributions during other seasons.
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2. CURRENT POLICIES
Evaluating the impacts on health of current policies and projecting alternative trajectories require
mapping of current policies and initiatives. A recent application in Ghana of the WHO Household
Energy Assessment Rapid Tool (HEART), developed to evaluate opportunities for transition to clean
household energy, outlines the past and current policies for transition to clean fuels in the household
sector (2). Briefly, in 1990, the Government of Ghana introduced the National Liquified Petroleum Gas
(LPG) Promotion Programme to ensure wider use of LPG through subsidy as a substitute for the use
of charcoal and firewood in houses, schools and small businesses. This subsidy was discontinued in
2013 and replaced with an extension to the programme – the Rural LPG Programme in 2014.
The National Policy on Promotion of Liquefied Petroleum Gas provides a framework to identify barriers
preventing the nation from achieving 50% access to LPG by 2030. Ghana’s current framework for
household energy is the Ghana Sustainable Energy for All (SE4ALL) Action Plan, which was launched
in May 2013 with technical support from the United Nations Development Programme and the
Global Alliance for Clean Cookstoves. The 2010 Energy Policy and 2018 draft Energy Policy list
promotion of alternatives to fuel wood and charcoal, such as LPG, by addressing the institutional
and market constraints that hamper increased access to LPG in Ghana. In addition, the policy lists
the objective of increasing adoption of efficient cook stoves by 20% from current levels by 2020,
and increasing penetration of fuel wood substitutes such as biogas, and LPG as fuel for cooking for
households and public institutions from 18% to 50% by 2020. Improved charcoal cookstoves stood at
11.9% according to the Ghana Living Standards Survey (GLSS 7, 2017) (3), while improved firewood
cookstoves stood at 0.6%.
A full list of LPG-related regulations in Ghana is included in the Annex.
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3. SCENARIO DEVELOPMENT
Modelling the impact of household energy use on human health requires a detailed picture of
energy usage in the GAMA region. Considerable efforts have been made to include assessment
of household energy use in censuses and large-scale surveys in Ghana, on which the 2014 baseline
energy usage is based. Like many other countries, however, questions have focused on the primary
fuel used for cooking, rather than collecting data on the mixture of household fuels used, which is the
typical situation in households in GAMA. As a result, the Household Energy Group had to assign mixed
fuels and the relative time allocation for each fuel based on expert judgement and knowledge of
cooking habits across GAMA. For example, the homes most likely to use biomass fuels were reported
to be those that still had livestock in the household compound, likely used to cook animal fodder.
Average population exposures estimated for the GAMA region are based on these assumptions,
and are thus not predictive of actual exposures across GAMA, rather they represent a range
of modelled scenarios to evaluate the health impacts of policies that seek to modify fuel and
technology choices and time allocations for each technology. Significant improvements in modelling
population exposures and impacts of current and future policies will be achieved with the collection
of more detailed information on fuel choices in households. Using a mixture of fuels and stoves is
more representative of actual conditions in the GAMA region than modelling based only on the
primary fuel reported for cooking.
Fig. 3.1 shows the primary fuel used for cooking reported by the Ghana Living Standard Survey
Round 6 (GLSS 6, 2014) (4). The surveys document the significant growth in LPG use in GAMA and
the simultaneous reduction in use of charcoal as the primary cooking fuel.

Fig. 3.1
Primary fuel used for
cooking reported by the
Ghana Living Standards
Survey
LPG
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Percentage use

Charcoal

90%
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l
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l
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l
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Based on these trajectories, Table 3.1 shows a summary of the time allocation and the fuel
combinations in household for three modelled scenarios. In the baseline scenario, 80% LPG use was
assumed to be mixed with secondary use of charcoal; 50% charcoal use was assumed to be with
secondary use of LPG; and homes with electricity use also had secondary use of LPG as a result of
increased electricity prices. Subsequently, the Household Energy Group projected changes over
the next 10 years under current policies (business-as-usual scenario [BAU]), and under moderately
progressive and more aggressive scenarios. These last two scenarios were modelled with and without
the introduction of charcoal stoves that are ISO Tier 4 for emissions1 to examine the overall impact
on health of the introduction of these stoves. Fig. 3.2 shows the changes in fuel combinations with
the modelled scenarios.
Table 3.1 Summary of time allocation and fuel combinations for modelled scenarios
Stove/fuel
combination

Time allocation

Baseline

BAU

Charcoal only

100

19.5%

11.5%

LPG only

100

10.5%

10.5%

Wood + Charcoal

100

0.8%

0.8%

LPG + Charcoal

65; 35

42.2%

54.6%

LPG + Charcoal

87; 13

Charcoal + LPG

80; 20

Charcoal + LPG

55; 45

LPG + Electricity

80; 20

LPG + Electricity

60; 40

0.6%

Kerosene

100

0.6%

None

100

6.4%

Moderately
progressive

Aggressive

23.0%

67.0%

54.6%
17.6%

19.5%

13.0%

13.0%
4.0%

3.3%

3.0%
5.0%

6.4%

6.4%

6.4%

Notes: Time allocation refers to the relative use of each fuel with the primary and secondary fuels listed first and second, respectively. None refers to no
reported cooking in the home.

In the BAU scenario there were modest decreases in charcoal as a primary fuel and charcoal with
LPG as a secondary fuel, consistent with current trends. LPG only and wood (and charcoal as a
secondary fuel) penetration will not change much; however, LPG as the main fuel with secondary
use of charcoal increases by about 30%. Given the recognition of the health impacts of kerosene,
kerosene as a primary cooking fuel will be eliminated.
In the moderately progressive scenario, unprocessed biomass and household use of kerosene were
eliminated as primary cooking fuels, although charcoal remained as a primary and a secondary
fuel with LPG use. Overall, the fraction of LPG use as a primary fuel increases to approximately 80%,
premised on the government policy of increasing LPG penetration to 50% nationwide by 2030. Given
the current trajectory in GAMA, we assume this penetration will translate to a deeper penetration
in the GAMA area.

1

ISO Tier 4 for emissions refers to laboratory testing standards and voluntary performance targets developed by an ISO technical committee approved
and published in 2018. Where results for each indicator are rated along 6 tiers (0: lowest performing to 5: highest performing) (https://www.
cleancookingalliance.org/technology-and-fuels/standards/iwa-tiers-of-performance.html).
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Fig. 3.2
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In the more aggressive scenario, primary use of charcoal was dramatically reduced with only
4% remaining with secondary LPG use with reduced time allocation. In addition, the fraction of
households using charcoal as a secondary fuel was reduced, along with the time fraction of
secondary charcoal use. Finally, there were modest increases in electricity use based on a premise
of economic modelling of electricity price structures to promote greater use in households.
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4. MODEL TOOLS
Estimation of household exposures was performed using the WHO Household Multiple Emission
Sources (HOMES) model for multiple emissions sources. Exposure concentrations for the primary cook
were estimated for each stove and fuel combination, and subsequently weighted by the prevalence
of each combination in the GAMA region to estimate average population exposures of primary
cooks and standard deviation for each scenario. Household contributions to ambient exposures were
estimated based on the source apportionment performed by Zhou et al. (1). Household contributions
to ambient exposures were reduced proportionate to reductions in population average personal
exposures. Subsequently, estimation of household level health impacts was performed using the
online Household Air Pollution Intervention Tool (HAPIT) model (version 3.0) developed at the University
of California, Berkeley, which estimates health impacts for primary cooks and other family members
based on a scaling factor of exposures of other family members to the primary cook (5).

4.1. WHO Household Multiple Emission Sources (HOMES) model
WHO has been developing the web-based HOMES model for users (countries and programmes) to
assess expected household air pollution levels and associated relative risks.1 A key feature of this
model is that use of multiple devices for cooking, heating and lighting are considered, which better
reflects the household reality. In addition, the model uses a range of other input data to estimate
kitchen concentrations and exposures to the cook including:
• air change rate in the room where cooking occurs;
• kitchen volume;
• ambient air pollution concentration;
• time spent in kitchen;
• ratio of kitchen concentration to personal exposure;
• data for each emissions source (up to three, which can include cooking, heating and
lighting sources):
– emission rate
– daily cooking time
– percentage of emissions (PE) mixing in room.

1

HOMES model, WHO (https://householdenergy.shinyapps.io/who_homes/).

MODEL TO O LS

Key input variables used for modelling exposures in GAMA are shown in Table 4.1. Where model inputs
were not available from local data, data from other settings in the region or global information was
used to run the model, until such time as local data become available. WHO is developing a series
of protocols providing step-by-step information as a guide to how such data can be collected, and
a supporting online database containing many of the input variables needed to run the model is
available.1
Table 4.1 Key input variables used for modelling exposures in GAMA
Input variables
Charcoal only

100

Ambient

47 ug/m3

LPG emission rate

0.2 +/- 0.16 mg/min

Charcoal emission rate

2.93 mg/min

Wood emission rate

147 +/- 90 mg/min

Air change

22 +/- 9.9

Kitchen volume

19.11 +/- 22.15 m3

Charcoal PE/kitchen area

0.68

Wood PE/kitchen area

0.28

Household size

4

Burn time

3.6 hrs +/- 2 hrs

Note: PE – percentage of emissions.

4.2. Household Air Pollution Intervention Tool (HAPIT) model (version 3.0)
Estimation of averted health impacts was performed using the online HAPIT model version 3.0 2
which uses integrated exposure response functions to estimate disease impacts for diseases causally
related to air pollution (stroke, ischaemic heart disease, chronic obstructive pulmonary disease, lung
cancer, and acute lower respiratory infections). Air pollution impacts likely include a wider range of
disease outcomes, for which there is growing evidence, such as low birth weight and other adverse
pregnancy outcomes, which are not included in these estimates of disease burdens, and thus the
results likely underestimate the overall impact of air pollution. Disease incidence rates are taken from
countrywide GBD estimates for Ghana (GBD 2013)3 rather than the GAMA region due to the lack of
site-specific data on disease incidence. Depending on the disease type, these incidence rates may
over- or underestimate rates in the GAMA region. For example, acute lower respiratory infections
are likely overestimated, while ischaemic heart disease is likely underestimated based on proximity
to health care services and location in the more affluent metropolitan areas. For lung cancer and
chronic obstructive pulmonary disease the impacts are harder to determine since the exposure
period before health impacts are seen spans several decades, over which there has been significant
population migration and urbanization. Similarly, it is uncertain what differences in incidence rates
would result for stroke when considering the GAMA region rather than the countrywide estimates.

1
2
3

https://berkeleyair.shinyapps.io/who_input_data_v2/
https://householdenergy.shinyapps.io/hapit3/
IHME Institute for Health Metrics and Evaluation, 2013 (http://www.healthdata.org/data-visualization/gbd-compare).
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Given the difficulties in obtaining robust estimates of disease incidence, especially in sub-Saharan
Africa, use of GBD estimates was a pragmatic choice for modelling the impacts of urban policies
on disease outcomes. The modelled outcomes are not intended to be predictors of disease for the
GAMA region, rather an objective assessment of the relative benefits of different urban policies.
They do not replace the detailed gathering and reporting of health information, which is required
to improve estimates of disease burdens in these areas.1
In addition to lack of reporting of diseases related to household air pollution, there is a large gap
in disease reporting and recognition of the role of traditional cooking practices in household
scalding, burns and poisoning. Around 95% of burn deaths occur in low- and middle-income
countries (LMICs) (6). The high incidence of burns suggests that such injuries may contribute more
significantly than previously thought to morbidity in LMICs (7). In the Ashanti region of Ghana in 1992,
a community-based multisite survey using scars as an indicator of burns reported scar prevalence
in 6% of children (8, 9). 92% of the burns occurred in the home, particularly in the kitchen (51%) and
in the house compound (36%), with most happening late morning and around the evening meal
(8, 9). Main causes were hot water, oil or food, contact with a hot object and flame, with children
18–23 months having the highest incidence, demonstrating the association of scalds and burns with
household energy. The lack of robust data on burns, scalds and poisoning, however, prevents the
inclusion of these endpoints in these modelled scenarios.

1

http://www.healthdata.org/ghana
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5. HOUSEHOLD ENERGY
RESULTS
Fig. 5.1 shows average population PM2.5 exposures for the primary cook for each scenario, with
corresponding contributions from household cooking exposures, the exposure contribution from
household emissions to ambient exposures, and the contribution of other ambient sources. Although
other ambient sources are projected to change based on a range of scenarios in each sector
developed by different working groups in the WHO UHI in Ghana, for simplicity, here they are
maintained as constant to evaluate the impacts of household level policies. As expected within
the scenarios, BAU shows small reductions in population exposure that will likely be eliminated with
increased population growth during the next 10 years. The moderately progressive approach shows
increased exposure reductions which are reduced further by a factor of 1.7 by adoption of Tier 4
charcoal stoves in addition to current policies. The more aggressive scenario resulted in more than
double the exposure reductions of the moderately progressive scenario and 5.6 times the exposure
reduction of BAU. In contrast with the moderately progressive scenario, Tier 4 charcoal stoves had
a very limited additional benefit and would not warrant implementation under the more aggressive
scenario, as a much larger fraction of fuel use had shifted to cleaner fuels. Thus promotion of slightly
improved transitional technologies may be counterproductive when clean fuels are cost competitive
or there are national frameworks to rapidly expand adoption.
Fig. 5.1
Household and ambient
contributions to average
PM2.5 exposures of
primary cooks for
the GAMA region
under different policy
trajectories
Other ambient sources
Household contribution to ambient
Household exposures

90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Baseline

BAU

Moderately
progressive

Progressive +
Tier 4 charcoal
stoves

More aggressive More aggressive +
Tier 4 charcoal
stoves

Note: The contributions of other ambient pollution sources are maintained as constant under these scenarios to evaluate the impacts of household level
policies.
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Figs 5.2 and 5.3 show, respectively, the corresponding health impacts in averted disability-adjusted
life years (DALYs), and averted deaths per 100 000 households in GAMA region attributable to
household PM2.5 pollution for five diseases: lung cancer, ischaemic heart disease, stroke; acute lower
respiratory infection in those aged 0–4; and chronic obstructive pulmonary disease. Data used to
generate Figs 5.2 and 5.3 are shown in Table 5.1. Due to the supra-linear nature of the dose-response
curve for air pollution related diseases, the benefits of the alternative trajectories are increased over
the BAU scenario. The moderately progressive scenario results in a 3-fold increase in the numbers of
averted DALYs and deaths as a result of air pollution over the BAU scenario. Combining with Tier 4
charcoal stoves would result in a 4.5-fold increase. The aggressive scenario however, would result
in a 6.5-fold increase in averted DALYs and deaths, which is only marginally impacted by adoption
of Tier 4 charcoal stoves for the reasons mentioned above.

Stroke
LC
IHD
COPD
ALRI

7000
Averted DALYs per 100 000 households

Fig. 5.2
Averted DALYs for
the GAMA region
under different policy
trajectories

6000
5000
4000
3000
2000
1000
0

Fig. 5.3
Averted deaths for
the GAMA region
under different policy
trajectories
Stroke
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ALRI
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Progressive +
Tier 4 charcoal
stoves

Agressive

Aggressive +
Tier 4 charcoal
stoves
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Aggressive +
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180
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Notes: ALRI – acute lower respiratory infection; COPD – chronic obstructive pulmonary disease; IHD – ischaemic heart disease; LC – lung cancer.

HOUS EHOLD ENERGY RESULTS

Table 5.1 Averted ill-health for the GAMA region under different policy trajectories
ALRI

COPD

IHD

LC

Stroke

Total

417

44

105

4

257

827

Moderately progressive

1215

123

305

Progressive + Tier 4 charcoal stoves

1966

212

477

12

768

2423

20

1157

3832

Aggressive

2773

281

688

27

1767

5536

Aggressive + Tier 4 charcoal stoves

2901

297

717

28

1824

5767

Averted DALYs per 100 000 households
BAU

Averted deaths per 100 000 households
BAU

5

1

5

0

12

23

Moderately progressive

14

3

13

0

35

65

Progressive + Tier 4 charcoal stoves

23

5

20

1

53

102

Aggressive

32

7

29

1

81

150

Aggressive + Tier 4 charcoal stoves

34

7

31

1

83

156

Notes: ALRI – acute lower respiratory infection; COPD – chronic obstructive pulmonary disease; IHD – ischaemic heart disease; LC – lung cancer.
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6. DISCUSSION AND
RECOMMENDATIONS
The number of households estimated in GAMA for 2014 was 948 679 (GLSS 6) (4). In the absence of
more precise population growth data for GAMA, the annual population growth for Ghana reported
by the World Bank of 2.2% in 20171 is used to project health impacts for the GAMA region, although this
is likely an underestimate as it does not account for rural to urban migration to the GAMA region. This
is somewhat offset by using current disease incidence rates, which would be likely to decrease into
the future, especially with the global increase in pneumococcal conjugate 13 (PCV13) vaccinations,
which may be adopted in the coming decade. Similarly, preventative measures for heart disease
and stroke may significantly decrease disease burdens. Based on these estimates, however, Fig. 6.1
shows the projected DALYs through 2030 under the different household energy trajectories.
450 000

Fig. 6.1
Projected DALYs in the
GAMA region under
different household
energy trajectories

400 000

BAU
Progressive + Tier 4 charcoal stoves
Aggressive
Aggressive + Tier 4 charcoal stoves

350 000
DALYs

Moderately progressive

300 000

250 000

200 000
2018

2025

2030

Reductions in the household sector result in approximately 10 000 averted DALYs with 283 averted
deaths under BAU; 30 000 averted DALYs with 801 averted deaths under the moderately progressive
scenario; 47 000 averted DALYs with 1256 averted deaths under the moderately progressive scenario
with Tier 4 charcoal stoves; 68 000 averted DALYs with 1848 averted deaths under the aggressive
scenario; and 71 000 averted DALYs with 1922 averted deaths under the aggressive scenario with
Tier 4 charcoal stoves (see Section 4.2). Although these reductions are substantial, Fig. 6.1 shows that
with population growth, reductions in this sector alone will be insufficient to address the impacts of air
pollution in the GAMA region and an integrated strategy with reductions across all sectors is required.
Only the aggressive scenario was able to keep pace with the increase in health burdens due to
population growth in the short term, but by 2030 also shows an increase in DALYs attributable to air
pollution. However, reductions in other sectors which decrease ambient burdens of air pollution will
1

https://data.worldbank.org/indicator/SP.POP.GROW
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significantly impact average population exposures and reduce health burdens so that a decrease
in overall health impacts as a result may be observed for the GAMA region. It is clear, however, that
a decrease in human health burden will require a switch to cleaner fuels and technologies.
As with most integrated modelling frameworks, there are a number of limitations in the modelling
and evaluation of the scenarios and resultant health impacts. The most critical limitation is the gaps
in available data for the GAMA region, which should be a focus in order to improve the utility of
these modelling approaches to evaluate policy outcomes. Key gaps in data are:
• mixed fuel usage data for households;
• relative time allocations using different fuels and technologies taking into account
differences in foods being cooked;
• population projection data;
• disease incidence rates in urban areas of Accra;
• cooking related burns data.
The web-based WHO HOMES model is a simulation approach for estimating exposures of primary
cooks in households for decision-making purposes. Due to the large variety of housing arrangements,
ventilation conditions, behaviours and activity patterns in houses in the GAMA region, individual
exposures may differ substantially from the model estimates which are intended as population
averages. Accordingly, the model is not intended as a predictive tool for actual exposures in homes,
which should be measured directly. Rather, this modelling approach allows for a cost-effective
evaluation of different household energy interventions for the population, given the high costs
associated measuring actual personal exposures, and the need to evaluate different fuel and stove
choices under the same set of environmental conditions.
As mentioned, use of GBD estimates (GBD 2013) in the HAPIT tool was a pragmatic choice for
modelling the impacts of urban policies on disease outcomes and are not intended to be predictors
of disease for the GAMA area, rather they are intended as an objective assessment of the relative
benefits of different urban policies. They do not replace the detailed gathering and reporting of
health information which is required to improve estimates of disease burdens.
Seasonal differences in ambient air pollution, principally during the seasonal Harmattan period
between November to March when Saharan dust is carried to coastal West Africa, but also from
other ambient sources, were not accounted for in these models. While this had a limited impact on
the evaluations of the different policy trajectories for household energy, these seasonal variations
impact the average population exposure levels and thus the resultant absolute numbers of averted
DALYs and deaths estimated.
Household contributions to ambient exposures were reduced proportionately to reductions in
population average personal exposures. Use of ambient dispersion models would ideally be used
to estimate changes in ambient concentrations, although discrepancies between bottom-up
models and ambient concentrations are a limitation when reducing individual source contributions.
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Given that the cooking times and ventilation rates remained constant across scenarios, and
thus reflect differences in the relative emissions, the simpler approach of using the exposure
concentrations was used to facilitate the evaluation of different policies.
Use of these tools highlights the benefits that more aggressive policy choices may bring, given
the rapid expansion of urbanization in the GAMA region. Given the costs involved in widescale
dissemination of stoves in households, these modelled scenarios also highlight the importance of a
strategic master plan as the benefits of Tier 4 charcoal stoves are significant under the moderate
trajectory but negligible under the aggressive trajectory. Most importantly, however, these results
demonstrate that under BAU these models suggest very limited improvement in health outcomes
that will likely be substantially reduced by increased urban population growth.
Achieving the scenarios outlined above is a major task that requires an integrated framework and
strategic plan that will enable effective coordination of government ministries and implementation
of policies.
At a household level, a main barrier to the successful implementation is one of communication which
when unchecked inhibits the widespread adoption of clean household energy. Principal myths
related to clean household energy are: 1) that food tastes better when cooked over traditional
stoves, although blind taste tests in other countries showed that people had a hard time distinguishing
which food was cooked with traditional fuels; and 2) that LPG is dangerous and causes burns and
explosions, although the prevalence of burns with traditional fuels and stoves most likely exceeds
that with LPG, but reporting data is poor. Better documentation on the evidence surrounding these
beliefs would provide the basis for effective media communication campaigns, in addition to
targeted campaigns to promote LPG as an aspirational fuel.
Other key elements of a strategic master plan would include addressing the widespread availability
of unregulated and cheap charcoal in urban areas, economic modelling of pricing structures
to increase penetration of LPG in lower income populations combined with targeted incentives
programmes for LPG refills. Similarly, economic modelling of electricity pricing structures to increase
penetration of induction cookstoves would assist in transitioning the population to clean household
energy. In addition, long-term plans to improve LPG cylinder recirculation models for households,
as well as piping of LPG into residential communities, would ensure reliability of supply chains, and
reduce the need for charcoal as a secondary fuel. Finally, quality assurance for clean cooking
technologies and monitoring of impacts would be key to obtaining objective information on the
effectiveness of policies and programmes.
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ANNEX: LIQUIFIED PETROLEUM
GAS-RELATED REGULATIONS IN
GHANA
Various regulations govern the supply and use of LPG in Ghana. The Act that established the National
Petroleum Authority (NPA) (2005, Act 691) sets out these regulations, which include provisions on
licensing (e.g. importation, exportation, shipment, transport, refining), pricing and market monitoring
(see Appendix 3 of the NPA Act 691). Legislation that has been enacted is listed below:
• Petroleum Pricing Formula Regulations (Legislative Instrument [LI] 2186, Appendix 4). This
regulation governs the pricing of petroleum products including LPG and is enforced by the
NPA.
• Road Traffic (Use of LPG) Regulation, 1994 (LI 1592). This instrument regulates the use of
LPG in vehicles and requires, among others, for examination, issue of a certificate and
registration in respect of suitability of LPG fitting in vehicles. In addition, a sticker, which is
renewable every 6 months, is required.
• Local Government Act, 1993 (Act 462). Section 49 of Act 462 mandates district planning
authorities to grant permits for siting LPG facilities in a district. The installation of LPG
facilities requires a development permit from the local authority. The procedure and
manner for securing a permit are to be prescribed by regulations that are not yet
available.
• Environmental Assessment Regulations, 1999 (LI 1652). These regulations stipulate that
undertakings involving refined petroleum products and construction relating to products,
as well as storage facilities, be registered with the Environmental Protection Agency and
an environmental impact assessment provided in respect of such undertakings.
• Export and Import (Prohibition of Importation of Used LPG Cylinders) Instrument, 2001 (LI
1693). This subsidiary legislation prohibits the importation of used LPG cylinders into Ghana.
• Fire Precaution (Premises) Regulations, 2003 (LI 1724). These regulations require that a
fire certificate be obtained for the establishment and use of LPG facilities. The regulation
includes a provision for setting guidelines for the classification and registration of fire
protection service contractors, and the Ghana Fire Service is authorized to enforce the
code of practice on means of escape, firefighting and fire warning systems determined by
the Fire Service Council.

LIQUIFIED PET ROLEUM GAS -RELAT ED REGULAT IONS IN GH ANA

• Code of Standard on LPG. This document serves as a guide to investors who intend to
set up LPG filling plants in the country. It also assists operators of LPG filling plants who
are already established to conduct LPG refilling activities in a safe, environmentally
friendly manner (Appendix 5, Guidelines for the Establishment and Operation of Liquefied
Petroleum Gas Filling Plants in Ghana, 2010).
• ISO 22991 (on Gas cylinders – transportable refillable welded steel cylinders for liquefied
petroleum gas [LPG] – Design and construction). This international standard specifies
minimum requirements for material, design, construction and workmanship, procedures
and testing at manufacture of transportable refillable welded steel LPG cylinders of water
capacity up to and including 150 L, exposed to ambient temperatures (Appendix 6).
• Ghana Standard ISO 13341:1997 (Transportable gas cylinders – fitting of valves to gas
cylinders).This standard specifies the essential procedures to be followed when connecting
cylinder valves to cylinders. It applies to all valves and cylinder combinations connected
to screw threads but excludes breathing apparatus, diving gas cylinders and fire
extinguishers. It defines the routine for inspection and preparation prior to valving both for
taper and parallel screw threads (Appendix 7). Appendix 8 provides cylinder specifications.
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