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Foreword

| present Ghana's Fourth National Communication (NC4) to the United Nations Framework Convention on
Climate Change (UNFCCC). The NC4 outlines the latest information on Ghana'’s progress at addressing climate
change through specific policies.

The potential disruptive effects of climate change on Ghana is not markedly different from the rest of Africa.
Climate change threatens to erode the development gains Ghana has made in the past and hampers our ability
to accomplish the sustainable development aspirations we have envisaged for ourselves. Despite the pressing
economic challenges that confront us, Ghana has not relented on taking bold steps to deal with climate change,
and | call on the international community to show greater commitment to fighting climate change.

We hold the view that acting on climate change must not be done in isolation. It must be a well-coordinated
and embrace a holistic governmental strategy that integrates climate actions into national sustainable
development programmes. That is why Ghana’s climate policy is aligned with the latest medium-term national
development plan.

In the last decade, Ghana's climate change efforts have focussed on putting in place, suitable policy conditions
to enable Ghana to increase its efforts on tangible climate actions. In this regard, Ghana published its national
climate change policy in 2012, low carbon development strategy in 2015, ratified the Paris Agreement in 2016
and has already started implementing the measures in the nationally determined contributions. The focus is
now on scaling-up the implementation of our climate actions.

We are already implementing climate change programmes aimed at promoting renewable energy, lowering
deforestation, supporting the adoption of clean cooking, pursuing low carbon electricity generation, building
resilience in the savannah dryland and investing in sea defence infrastructure. Investing in these climate
actions, have direct developmental benefits as well as strong climate objectives. We have also introduced
significant policy interventions that have development and climate protection imperatives. Our flagship
programmes on planting for food and jobs, one-village-one-dam, and the one-district-one-factory, are all
geared towards boosting green industrialisation and rural development as well as building resilience to the
impacts of climate change.
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These policy initiatives are already contributing positive results to the attainment of the Sustainable
Development Goals (SDGs), as well as resilience and low carbon development objectives. Admittedly, we need
to do more than if we are to achieve the goals outlined in the nationally determined contributions.

In conclusion, | wish to emphasise that as we strive to do our bit to halt climate change at the national level,
there is the need for more concrete efforts at the international level. Consequently, | call for reforms at the
international level to streamline access to climate finance to complement national funding for initiatives
aimed at addressing climate change.

Professor Kwabena Frimpong-Boateng
(Minister for Environment, Science, Technology and Innovation)
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This report is Ghana's NC4 to the UNFCCC. The Environmental Protection Agency (EPA) collaborated closely
with several national institutions and individuals in the preparation of the NC4 while the Ministry of
Environment, Science, Technology and Innovation (MESTI) provided oversight. The components considered in
the report include the following: national circumstances, national greenhouse gas inventory, greenhouse gas
mitigation assessment, climate change vulnerability and impacts assessment, climate change education,
training and awareness, constraints, gaps, and related financial, technical and capacity needs, and other
information.

It presents comprehensive, up-to-date information on current findings from country-level studies and
literature, surveys, interviews and assessments, all of which were undertaken as part of the preparation of the
NC4. The report presents new evidence and observations in twelve chapters to fulfil the reporting
requirements specified in the UNFCCC reporting quideline for the preparation of national communication from
Parties not included in Annex 1.

The compilation started with a stocktaking to assess previous national communications and recommend ways
to improve on the NC4. The review comments were incorporated in the NC4 project document for approval by
the Global Environment Facility (GEF) through the UN Environment. A national inception workshop was
organised to kick-start the preparation of the NC4. During the workshop, the EPA introduced the NC4 to
national stakeholders to solicit their inputs on the implementation of the project. Six sector teams were formed
and assigned specific components of the NC4.

Each sector team conducted assessments for each component and produced first drafts. The EPA undertook
two rounds of expert and stakeholder reviews on the chapter drafts. The expert review evaluated the overall
consistency of the draft report with the UNFCCC guidelines and technical errors. After the reviews, the chapter
authors incorporated all comments, suggestions and responses into the first draft to produce the second
chapter draft. EPA then compiled a draft national communication report from the second drafts and submitted
it to UNEP and international partners for their reviews. Thereafter, the EPA organised a national stakeholder
validation workshop to validate the report. MESTI approved the final NC4 report before submission to the
UNFCCC.
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The report is the result of four years of information gathering and an assessment process designed to present
both big-picture messages and essential details on Ghana’s greenhouse emission trends, projections and
opportunities for mitigation, how the country is affected by climate change, and efforts being made or
envisaged to address climate change in the context of sustainable development. The benefits of this report
are to:

e Help Ghana meet its reporting obligations under Articles 4 and 12 of the UNFCCC.

e Provide information to support decision-making at all levels and inform national-level policy.

e Strengthen capacity at the national level.

e Serve as a reliable reference for researchers, NGOs, businesses, industry players and project
developers.

John A. Pwamang
(Ag. Executive Director, Environmental Protection Agency)
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Executive summary

ES 1 Mandate for the preparation of national communication to UNFCCC

ES 1 is the summary of chapter one of the NC4, which gives the general background to the preparation of
national communications. Ghana joined the UNFCCC in September 1995. After becoming a Party to the
UNFCCC, Ghana has actively implemented various domestic policies to address climate change while
continuing to advance national economic development. Since 2001, the country has published three national
communications in compliance with its obligations under Articles 4 and 12 of the UNFCCC. The preparation of
the Fourth National Communication (NC4) is consistent with those provisions. The overall objective of the NC4
is to update and communicate information on Ghana’s climate change policies to domesticate the UNFCCC.

ES 2 National circumstances and institutional arrangements relevant for climate change

ES 2 presents the overviews of updates on Ghana’s national circumstances and climate change governance.
Ghana is a unitary democratic republic governed by the 1992 Constitution. Democratic power is shared among
the Executive, Legislature and the Judiciary. The President heads the Executive arm and oversees high-level
appointments. The Legislative functions are vested in the National Parliament. The Judiciary is independent
of the other branches of Government. The National Development Planning Commission (NDPC) facilitates
development planning together with line ministries and 260 district assemblies. The Ministry of Environment,
Science, Technology and Innovation (MESTI) and the Environmental Protection Agency (EPA) coordinate the
climate change issues within the Government. The EPA facilitates the reqular preparation and dissemination
of international climate reports, including national communications.

Ghana, with a total land area of 239,460km? is in West Africa on the Guinea Coast. It lies close to the equator
on latitude 11.50N and 4.50S and longitude 3.50W and 1.30E. Ghana's climate is tropical and strongly
influenced by the West Africa monsoon. The climate is generally warm with variable temperatures masked by
seasons and elevation. The northern part of the country typically records one rainy season, which begins in
May and lasts until September. Southern Ghana records two rainy seasons from April to July and from
September to November.

Ghana's 2020 population is estimated at 30.9 million and represents a 26% increase over 2010 levels of 24.6
million at an annual growth rate of 2.3% compared to the 1.5% target for 2020. With an average yearly growth
rate of 2.3% per annum, Ghana’s population is likely to reach 37 million by 2030. Under a tenth (8.2%) of the
population live in extreme poverty with a threshold of GH¢792.05 per adult equivalent per year. Extreme
poverty is outstandingly high in the rural Savannah at 36.1% and accounts for more than a quarter of those
living in extreme poverty in rural Ghana. Poverty and livelihoods, gender and geographic locations determine
the level of climate change vulnerabilities in the country.

The utilisation of gold, cocoa, timber and crude oil generate export revenues, taxes, and jobs. In 2018 alone,
Ghana earned US$ 14.9 billion in revenues from the merchandise exports® with gold (36.4%) and crude oil
(30.6%) contributing the most. Besides, the country is agrarian and endowed with forest and fish resources.
The rebased economic figures show that the economy has increased by over 100% from US$ 32.2 billion in
2010 to US$ 65.6 billion in 2018. Climate change issues are highlighted in the Coordinated Programme of
Economic and Social Development Policies and the Medium-Term Development Policy Framework.

! https://www.bog.gov.gh/wp-content/uploads/2020/02/Statistical-Bulletin-November-2019.pdf
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In 2016, Ghana put forward thirty-one priority adaptation and mitigation actions in the Nationally Determined
Contributions (NDC) to the UNFCCC in response to the Lima call for action. The latest National Development
Policy Framework for the period 2017-2024 affirms Ghana’s commitment to the NDC under the Paris
Agreement. The NDC is also aligned with priority areas in the National Climate Change Policy (NCCP). Some
regional initiatives Ghana is involved in are as follows:

e West African South-South Network on MRV and Transparency

e West African Alliance on Carbon Markets and Climate Finance

e West Africa Biodiversity and Climate change (WABICC)

e (limate change, Agriculture and Food Security, West Africa (CCAFS)

o West African Science Centre on Climate Change and Adapted Land Use (WASCAL)
e UNFCCC CDM Regional Collaboration Centre in LOME

e Regional Centre for Renewable Energy and Energy Efficiency (ECREE)

e  West Africa Gas Pipeline

o Sustainable Greenhouse Gas Inventory in West Africa

ES 3 National greenhouse gas inventory
ES3 summarises the national greenhouse gas inventory processes and results. It reports on the inventory
results per sector and according to gases for the period 1990-2016.

ES 3.1 Greenhouse gas emission trends

Ghana’s total greenhouse emissions were estimated at 42.2 million tonnes of carbon dioxide equivalent (Mt
C0ze) in 2016, representing more than 7.1% of the 2012 levels (Table ES.1). When the Forestry and Other Land
Uses (FOLU) emissions are excluded from the national total, emission stood at 29.3 MtCO,e. Generally, the
total national emissions have increased by 66.3% between 1990 and 2016.

Table ES 1: Trends in greenhouse gas emission share by sectors
IPCC Sectors/Categories Total Emissions (MtCO,e) Change (%

1990 | 2000 | 2010 2012 | 2016 | 1990- 2000- 2010 2012-
2016 2016 2016 2016

National Emissions with FOLU 2534 | 2726 | 3523 39.35 | 4215 66.3 54.6 19.6

National Emissions without FOLU | 11.32 | 14.53 225 26.39 29.28 | 1587 1015 301 109
Energy 3.7% 596 @ 10.11 13.07 | 15.02 | 3027 152.0 486 14.9
Industrial Processes and Product 0.49 0.36 1.09 152 104 | 1122 1889 46 | -313
Use

Agriculture, Forestry, and Other 2010 @ 1947 | 2149 2205 2292 140 17.7 6.7 40
Land Use

Waste 1.02 148 2.53 271 317 | 2108 114.2 253 17.0

The need to address poverty demands expansion of the economy, which is accompanied by an increase in
greenhouse gas emissions. Consequently, Ghana’s expects that the national emissions will grow as we develop,
but will plateau and then decrease over time as it implements the NDC. The carbon-intensive economic
expansion has led to a notable increase in emissions from road transport, thermal electricity generation and,
biomass utilisation for cooking, deforestation and disposal of domestic liquid waste.
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ES 3.2 GHG emissions and development indicators

Population, economy, energy, and greenhouse gas indicators relate well. The relationship depicts the extent
to which economic growth, population rise, and energy utilisation drive GHG trends. The NC4 results suggest
that Ghana's total emissions grew alongside the rising population, GDP, and energy consumption but at varying
rates (Table ES 2). Population, GDP, and energy consumption are rising at a faster rate than the emissions. The
results reveal a positive sign of possible moderate effects of some mitigation policy interventions on slowing
down emission growth in the country.

Table ES 2: Macro economy, energy and emission indicators

Indicators 1990 2000 2010 2012 2016 Change (%)
1990-2016 (2012-2016

Population (million) 1443 18.91 2423 25.87 2821 95.5
GDP (Constant 2010 USS$ billion) * 12.05 18.36 3217 40.10 48.20 300 202
Total primary energy supply (Mtoe)™ 5.29 6.88 9.84 8.36 9.67 828 15.7
Total final energy consumed (Mtoe)** 431 5.54 5.63 6.61 7.09 64.5 13
Total GHG emission (MtCO,e) 25.34 27.54 35.24 39.35 42.15 66.3 7.1
Total CO; emission (MtCO,) 16.84 17.86 2271 25.71 27.29 62.1 6.1
Total electricity generated (GWh)™ 5720 7,23 10167 12024 13,022 1276 83
of which is Hydroelectric (6GWh)™ 5721 6,609 6,996 8,071 5,561 -28 311
of which is Oil Products (GWh)™ - 614 3171 3,953 7,435 - 88.1
of which is Renewable (GWh)** - - - - 26 B
Total Electricity Consumed™* (GWh) 4.46) 6,067 8,317 9,258 11,418 1559 233
Total energy consumed per capita (toe) 0.30 0.29 0.23 0.26 0.25 -16.7 -3.8
GHG emissions per capita (t CO; e) 1.73 145 144 1.53 149 -13.9 -2.6
(CO; emission per capita (t CO,) 1.15 0.94 093 1.00 0.97 -15.7 -3.0
GHG emissions per GDP unit 2.10 1.50 1.09 098 0.87 -58.6 -11.2
(kg CO,e / constant 2010 US$)
GHG emissions per GDP unit 1.39 097 0.71 0.64 0.57 -59.0 -10.9

(kg CO, / constant 2010 US$)

* Source: World Bank, National Account (2018),
** Source: National Energy Statistics. This also considers electricity export to the neighbouring countries and total hours of electricity load.

ES 3.3 Greenhouse Gas Inventory by Sources/Removals

The Agriculture Forestry and Other Land Uses (AFOLU) sector emissions of 22.9 MtCO,e make it the largest
source of GHG emissions in Ghana, accounting for 54.4% of the national emissions of 42.2 MtCO,e. With 15
MtCO;e, the Energy is the next leading source contributing 35.6% of the national emissions, followed by the
Waste with 3.2 MtCO,e (7.5%) and the Industrial Process and Product Use (IPPU) by 1.04 MtCO,e (2.5%). Total
emissions increased by 7.1% between 2012 and 2016. The emissions from all the sectors increased, except
IPPU, with the waste sector recording the highest growth. While emissions from Waste and Energy grew by
17% and 15% respectively, AFOLU rose slightly by 4% over the period. In contrast, IPPU emissions recorded a
significant drop of 31.3% in the same period (ES Figure 1).
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Energy

Industrial Processes and Product Use

Agriculture, Forestry and Other Land use

m Waste

ES Figure 1: Total 2016 emissions by source/removal category

Below are highlights of the emission trends and the underlying drivers:

For the AFOLU sector:

The land category is the leading emissions source with 12.9 MtCO,e and accounted for 30% of the
total national emissions. It also contributed 46% of the overall AFOLU emissions in 2016 and has
declined by 0.7% since 2012 due to carbon stock enhancement interventions in degraded areas.
Cropland, grassland, and forestland were responsible for most of the emissions in the land category.
The emissions from “aggregated sources and non-CO, emission on land” was the second-highest in
the AFOLU sector. Its emissions levels of 6.6 MtCOe in 2016 contributed 16% of the national
emissions, representing 3% increment compared to the 2012 levels.

The “direct N,0 emissions from managed soils” has a 63% share of the total emissions under the 3C
category.

Livestock emissions were 3.03 MtCO,e, made up of 8% of the total net emissions. The emissions
increased by 18% between 2012 and 2016.

Similarly, in the Energy sector:

The emissions from stationary combustion were 7.83 MtCO,e with the energy industry being the most
significant source in 2016.

The 2016 levels accounted for 52% of all the energy sector emissions. Between 2012 and 2016,
emissions emanating from stationary combustion increased moderately by 19.8%.

Mobile combustion emissions were estimated at 7.2 MtCO,e in 2016. It was singularly responsible for
48% of the total energy emissions and 17% of the overall national emissions.

The 2016 transportation emissions increased by 7% relative to the levels reported in 2012.

Within the transportation category, road transport was the most significant emission source due to
growing vehicle ownership and the associated traffic congestion in the cities.
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Furthermore, in the Waste sector,
e The 2016 total emissions of 3.2 MtCO,e represented 17% more than the 2012 levels and contributed
8% of the total emissions.
o Wastewater treatment and discharge and solid waste disposal were the two dominant emission
sources within the waste sector.
o Wastewater treatment and discharge contributed 58% to all waste sector emissions, followed by solid
waste disposal, which was 36%.

For the IPPU sector
e The total emissions were 1.04 MtCO;e for 2016, representing 3% of the total emissions.
e The 2016 emissions value was 31% less than the 2012 figures.
e HFC from product use as a substitute for ODS was the dominant emissions source, followed by
emissions from the mineral industry.

ES 3.4. Emission Sources and Removals by Sinks According to Gases

Carbon dioxide (CO,) was the dominant greenhouse gas in Ghana and constituted 66% of the total emissions.
Without FOLU emissions, CO,was the leading GHG with 14.4 MtCO, levels. The AFOLU and the energy sectors
are sources of 99% of the total CO, emissions. Among the sectors, the AFOLU was the leading source until
2015, when Energy became the most significant source. In 2016, Energy generated the most CO, emissions of
13.9 MtCO,, followed by AFOLU producing 12.9 MtCO,. Across time series from 1990 to 2016, net CO; levels
went up by 62%. Notably, in the last four years of the time series (2012-2016), CO, emissions marginally
inched up by 6%. Activities in forestland remaining forestland, forest conversion to cropland and grassland,
thermal electricity generation and road transport were responsible for the rising CO, emissions.

The other leading GHG was nitrous oxide totalling 7.7 MtCO,e in 2016, which was 18.3% of the total emissions.
Similarly, the AFOLU sector, specifically, “direct N,O emission from managed soil” under the “aggregate sources
and non-CO; emission on land” category, was the principal source of N,O releases into the atmosphere.
Likewise, N,O emissions exhibited an upward trend over the 26 years rising from 4.1 MtCO,e in 1990 to 6.9
MtCO,e in 2012 and further to 7.7 MtCO,e in 2016. The implementation of the Government’s fertiliser subsidy
programme partly accounted for the rising emissions. Apart from AFOLU, insignificant amounts of N,O came
from Waste (0.6 MtCO,e) and Energy (0.4 MtCO,e) sectors (Table ES 3).

Table ES 3: Contributions from different gases to the national emissions in 2016

Sectors & Sub-sectors Emissions MtCO,e Share of Total
% with FOLU % w/o FOLU

1. Energy 13.97 0.66 0.38 15.01 356 51.3
2. Industrial Process & Product Use 0.39 - - 003 | 061 | 103 24 3.5
4 Waste 0.009 2.56 0.60 - - 3.16 75 10.8
3. AFOLU 1291 3.29 6.72 - - 16.2 544 345
Total net emissions (including FOLU) = 27.29 6.51 771 003 | 0.61 | 42.15 100

Total emissions (excluding FOLU) 1441 6.51 771 003 | 061 | 29.27 100

For CH4 emissions, a significant proportion came from the AFOLU and waste sectors. Almost half (50.6%) of
the AFOLU’s methane came mostly from livestock rearing. The rest of the methane emissions came from the
waste sector (39.3% of the total methane emissions) through the disposal of solid waste and wastewater
treatment and discharge facilities. A relatively smaller percentage of 10.1% of the methane, was produced by
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the energy sector using biomass for cooking and heating in residential and commercial areas. The upturn in
methane levels corresponds to the rise in the nitrogen addition to managed soil, unmanaged waste disposal
practices and the wastewater treatment technologies. For the 1990-2016 window, methane emissions from
the waste sector recorded the highest (287.9%) growth at the fastest annual growth rate of 5.6% compared to
AFOLU that increased by 27.2% at a 1% rate per annum. Unlike the sectors, methane emissions from energy
showed a quantum decline of 31.1% at 1.5% drop every year.

Perfluorocarbons (PFC) and Hydrofluorocarbons (HFC) are key industrial gases that are emitted exclusively
from IPPU. PFC emissions are associated with Aluminium production at VALCO in the metal industry category.
The 2016 levels stood at 0.03 MtCO.e, representing a reduction of 83.4% from 1990. But with recent efforts
to renew the VALCO plant, though still operating at limited capacity, PFC emissions shot up by 101% from
2012 to 2016. The HFC emissions level of 0.61 MtCO,e in 2016 signalled response to policy interventions. As
a result of the major policy push to phase out CFCs in the 2000s with HFC substitute in the RAC sector, there
was a substantial increment in HFC consumption by 981.9% from 2005 to 2016 peaking in 2012 at 0.96
MtCO,e before declining in the subsequent year till 2016. Between 2012 and 2016, HFC emissions showed a
significant drop of 36% following the efforts to promote the adoption of low-GWP HFCs. Due to the lack of
activity data, Ghana did not estimate SFs emissions. NFs emissions do not occur in Ghana.

ES 3.5 Precursor gases and SLCPs emissions

Precursor gases are not greenhouse gases at the point of release, but when they get into the atmosphere, they
can contribute to global warming, local and regional air pollution with its attendant public health challenges.
Methane, HFCs, black carbon and tropospheric ozone are classified as Short-Lived Climate Pollutants (SLCP)
because they have a relatively short life span in the atmosphere. Methane, HFCs and Black Carbon (BC) emit
directly, while tropospheric ozone forms photochemically in the atmosphere from primary emissions of
methane, nitrogen oxides, volatile organic compounds, and carbon monoxide.

For these SLCPs, CHswas the foremost and accounted for 310 Gg in 2016. Black carbon was 234.28 Gg, and
HFC emissions were 0.29 Gg in the same year. The primary source of CHswas livestock rearing, solid waste
disposal and biomass use in cooking. Black carbon emissions were mainly from transport, residential cooking,
and manufacturing industry. HFC emissions were primarily from stationary and mobile air conditioners. In
addition to the SLCPs, the NC4 also reports on the estimates of precursor gases such as Nitrogen Oxides (NOXx),
Carbon Monoxide (CO), Non-Methane Volatile Organic Compounds (NMVOCs) and Particulate Matter (PM,s).
The most predominant precursor gas was carbon monoxide recording 1,767.7 Gg in 2016. In the same year,
NOx, NMVOC and PM,s levels were 122.4 Gg, 271.8 Gg, and 605.2 Gg respectively. These emissions were
significant to quantify alongside emissions of GHGs and SLCPs for the development of integrated strategies to
reduce air pollution and greenhouse gases.

ES 4 Greenhouse gas mitigation assessments

ES4 presents the methods and results for mitigation assessment. Ghana has adopted a voluntary national
emission target of minus 45% against the BAU emissions of 74 MtCO,e. The mitigation target translates to
33.3 MtCO,e emission reductions between 2017 and 2030 and divided into an unconditional of minus 15%
(11 MtCO¢) and a conditional of minus 30% (22.2 MtCO.e) (Figure ES1). Ghana identified twenty mitigation
measures in the energy, transport, forestry, industry and waste sector to achieve the minus 45% emission
reduction commitment.
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Figure ES 1: Mitigation scenario relative to BAU emissions
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The first blue bar represents the baseline emissions for 2016, covering all the IPCC sectors and direct
greenhouse gases obtained from the national GHG inventory results. Multi-year blue bars from 2017 depict
the Business-As-Usual (BAU) the emissions pathway up to 2030 under the current policies. The potential
effects of the twenty mitigation options would amount to 45% below the 2030 BAU emissions expressed in
two tiers bars (red bold line bars and dash bars). The red bold line bars from 2017 to 2030 represent the lower
ambition mitigation pathway that corresponds to the 15% NDC unconditional commitment and expected from
the implementation of fuel switch and forest plantation mitigation options. The green-dash bars (2017 to
2030) show the ambitious mitigation trajectory, which is consistent with the additional 30% emission
reductions under the conditional mitigation commitment (Table ES 4).

Table ES 4: Breakdown of mitigation scenario by sectors, mitigation options and their corresponding emission reduction potentials

of mitigation