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What | will talk about




Ghana’s national circumstances

Service-sector led economy. Industry and Agriculture
contribute to the rest of the economy output

Lower middle income with GDP/capita of ~1,605US
Dollars in 2012.

Average annual GDP growth of 5.8% between 2001 and
2013.

Exporter of Crude Oil, Gold, cocoa, timber, tuna,
bauxite, manganese ore, diamonds.

Commercial oil production started in late 2010.
Emerging oil and gas economy.

25.4 million People with one of the highest population
growth rates (~2.4% per year) in the sub-region.

Cost of environmental degradation is estimate 9.3% of
GDP

Tropical weather. Continues to get warmer whereas
rainfall remains uncertain.

Total national emissions of 33.7 MtCOze in 2012.
AFOLU and Energy sectors are two largest sources.
Commitment to going green within the context of
sustainable development

Signed and ratified the Kyoto Protocol and UNFCCC
Convention.

Prepared National Climate Change Policy.




Agriculture

* Change in
precipitation and
temperature
reduce yields

Water

* Variable
precipitation
increases water
stress

Coastal areas

* Rising sea levels
increase danger of
flooding and
coastal erosion
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Ghana is vulnerable to the negative impacts of climate change

Health

* Changes increase
risk of malnutrition,
poor sanitation,
diseases, and
natural disasters

Energy

* Droughts endanger
hydro power supply
(60-70% of power)

Cities and
infrastructure

* Floods and heat
impact roads and
buildings



Although low levels of GHG emissions but high potential to grow
expontially considering economic development trajectory

Emissions MtCO,e % Change

1990

2000 2010 2011 2012 1990-201 2000-201 2011-20

1 1 12
1. All Energy (combustion & fugitive) 3.5 5.5 11.3 11.6 13.5 233.0 110.3 15.9
(1.A1,A2&A5) Stationery energy 2.0 2.7 6.5 6.2 7.0 206.5 127.8 13.3
combustion
(1.A5) Transport 1.5 2.8 4.8 54 6.5 268.3 92.5 19.4
(1.B) Fugitive emission 0.0 0.003 0.001 0.001 0.002 50.0 -81.2 156.5
2. Industrial Process & Product Use 0.8 0.8 0.2 0.4 0.47 -46.0 -43.2 6.5
3. AFOLU 8.6 7.7 14.7 14.0 15.2 240.6 94.0 1.6
3A Livestock 1.7 2.20 2.8 16.5 3.0 194.2 91.9 12.0
3B Land 3.0 -4.00 1.9 14.08 1.8 63.6 82.5 7.7
3C. Aggregated and Non-CO, emissions 2.8 62.9 27.4 8.9

9.9 9.52 10.0 10.3

4a.waste 1.3 2.3 4.2 1.3 452  -1433  -132.7 403
Total emissions (excluding AFOLU) 5.6 8.6 15.8 10.0 18.5 0.6 4.8 3.2

Total net emissions (including AFOLU) 14.2 16.3 30.4 30.6 33.7 115.1 87.5 10.0




Inventory Categories IPCC Code Mitigation Sectors Historical Emissions (MtCO,e) Contribution to
National

Emissions (%) in
2010

1.A1 Electricity supply 0.48 3.08 10.1%

Oil Refinery* 0.07 0.15 0.5%

1.A3 Transportation 2.8 4.80 15.7%

1.A4 Residential and Commercial 1.48 2.17 7.1%

1.A2 Industry 0.71 1.11 3.6

2 0.78 0.24 0.8
3A Agriculture 2.20 2.82 9.2%
3B Forest Management -4.0 1.85 6.1%
C Other sources 9.52 9.99 32.8%

3
and non-CO, emissions )
4A, 4B 4C Waste Management 2.3 4.24 13.9%
and 4D

*Energy supply activities other than electricity generation (power supply) are often reported and analyzed in the
sector activities such as oil refining under Energy Industries.



Business as usual emissions scenario up 2020, 2030, 2040

Mitigation Sectors Emissions (MtCO,e)

Base Year 2010 Year 2020

Intermediate Year Projection End
2030 Year 2040

A. Energy sector

A.1 Energy supply

A.1.1. Electricity supply 3.08 8.24 20.48 45.18
A.2 Energy demand side management
A.2.1. Residential and Commercial 2.17 2.20 2.28 13.7

A.2.2.Industry 0.71 2.32 6.17 15.9
A.2.3 Transport 4.80 11.35 22.2 43.14

B. Non-energy sector

B.1 Forest Management™** 1.85 3.07 4.29 5.5
B.2 Solid Waste Management* 1.5 1.57 1.64 1.72

Total 14.11 28.75 57.06 125.14

* Solid waste category only  ** focused on CO, emissions from the Land category only. In 2010, the total
emissions of 14.11 MtCO,e cover only the mitigation categories



Cross-section of opportunities for emission reductions

Relative distribution of 2010-2012 emissions (estimate)
Emissions per capita of 0.64-0.71 tCO»e

Waste

= Waste to Compost

= Landfill gas to energy
= Landfill gas flaring

= Wastewater to energy

Transport
= Biofuels
* Public transport
* Fuel efficiency

Electricity and refinery

= Diversified renewable
portfolio

= Gas replacing crude oil

= Energy-efficiency in
lighting, refrigerators and
appliances.

= Sustainable Charcoal
Production

Agriculture and Forestry
* Forest Plantations
= Smart Cocoa Agriculture

* Sustainable Land
Management Technologies

= REDD+, FIP, VPA etc
= Fuel-efficient stoves




Examples of mitigation action and effects

Mitigation Actions

Description of Effects

Distribute 200,000 solar lantern to rural homes
Cost effective alternative to grid connection
1.29ktCO,e/yr. emission reduction.

Avoided USS 34 million annual subsidy on kerosene
Cost: USS 2million. Domestic Contributions

Establish 3.54Mw national grid connected utility-scale solar systems.
Installation of 9,536 solar systems in deprived off-grid communities
from 2009 to 2014 (~3.41MW).

5.21ktCO,e/yr. emission reduction.

Cost: Unknown at time of publication

Replacing incandescent lighting with higher efficiency bulbs.

Cost effective alternative with longer lifespan.

121ktCO,e/yr. emission reductions.

124MW of peak hour electricity saving. Translated to USS 3.6million.
Cost: 15 million. Domestic contributions




Mitigation Actions  Description

* Replacing natural gas from Nigeria with Light Crude
Fuel Divarsification oil for electricity generation.
o for.amma » Lifetime of project expected to save between US$94
'e‘le’jtricity generation million and US$109 million from crude oil cost.
(Nigeria Gas) *  235.9ktCO.elyr. emission reduction.
| Oq-‘ RS =y

e Cost-US$500 million

» Natural Gas Recovery and Utilization from Jubilee
Field that Otherwise be Flared or Vented.

* 120million sscf of gas per day for VRA thermal plants

* 148.84ktCO.,e/yr. emission reduction.

'+ Annual Fuel cost savings US$ 500,000

i+ Cost— 1billion. GoG through China Loan.




Mitigation Actions Description

* Restore the forest cover of 15,300ha of degraded forestlands

every year.
* Average 29,000 direct Jobs yearly.
*  Produce 370Mt food annually.
*  44.7ktCO,e/yr. emission reduction.
*  Cost: 52 million. GoG and Private sector

* REDD+ Result-based payment in Cocoa Landscape

* Double yield per ha, average production of 400 kg/ha, and
would result in an additional annual income of $650/ha.

* 1,200 ktCO,e/yr. emission reduction.

*  Cost: ~60 million. World Bank

* Promote Climate-Smart Cocoa Landscapes in 110,000 ha cocoa

Forest landscape

Investment * Conservation of biodiversity ecological networks and corridors
Programme * 440ktCO,e/yr. emission reduction

* Cost: 50million. World Bank, IFC, AFDB

* Landscape approach to sustainable land and watershed
management.

* Livelihood support

* 2.6 ktCO,e/yr. emission reduction

e Cost: 8.75million. GEF/World Bank




Approach to setting up our domestic MRV

M&E MRV

Institutions r 4 Verification & -
Hearing Reporting

System

processes Development policies Mitigation actions

defined by —

domestic Assessment of impacts
public or change or
transformation

policy

Bench-mark for : : —
performance — Public expenditure

National level to
local government

Institutions

System and
processes defined
by international
rules

Rule based
accounting

Nation wide,
project level
or sector level



Integration of development M & E structures and MRV system

Data
L) o%
& Surveys Process and
{&" Review
@0 Facility reports )
“Support” Registry
e . S¢,
Data sharing network Mitigation Actions %
Registry
Sector APRs

GHG Emission database

National APRs

APRs Indicators Online climate database

IT system

Roles and Responsbilities Hardware

Software

exchanging protocol
@ Operations and

maintenance rules

%/ Data collection and data
>

Continuous training




Elements of “national arrangement” for accounting

Fuel Combustion MobileJFugitvgdIPPU Agriculture Forestry \ER
Combustion Emission

National Energy Statistics Industrial Agric. Facts and FPP Field data,] MLGRD

International Energy Agency DVLA EPA, Survey Figures Forestryl] Zoomlion

Tema Oil Refinery EPA Energy VALCO FAOSTAT Commission National Reports

Volta River Authority Commission FAOSTAT

Oil Marketing Companies

Data providers

\/ v

Data preparation and evaluation

W h
IP datasheet (1990-2012) l AFOLU datasheet (1990-2012) | E(‘:’;:g:c\zt;iz)eet

Energy excel datasheet (1990-2012) |

IPCC 2006 software &
Database

National Inventory Report ‘

Online database/server




URL: www.epa.gov.gh\tnc

N
(IENA/

Climate Change Data Hub

WELCOME

The Ghana's climate change database hub and project registry has been developed as part of the reforms introduced into the national system for climate reporting under the third national communication. The hub contains data
and information collected from various actors in the implementation of the climate change activities in Ghana. The data was collected through internet and field surveys to identify, profile and map out institutions, projects and
polices under implementation. The hubs provdided seamless access to three dataset on climate change in Ghana. These are (a) greenhouse inventory data, (b) domestic registry of climate change initiatives and (c) dashboard of
climate change policies and measures. The data and information contained in hub are already processed and updated to 2012 and wil be regularly updated as new dataset come through the data exchange pipeline. The data in the
hub is publicly avaialable except the GHG database that some of the data wil be restricted because of the its confidential nature. The purpose of this hub is to be able to collect, collate, process, compile and disclose (a) data
sources for estimating GHG emissions (b) tracking all climate change projects and programme and assses its impacts and above all (c) monitor the progress of implementation of climate chnage and related policies and measures in
Ghana. It is the expectaction of the Agency that, this hub wil be useful to policy markers, researchers, students, business and the private sector and the general public to access regularly updated information and data on climate
change in one-stop-shop dashboard, ensure freguent flow and exchange climate change information among the key actors, (c) help tracking the impacts of policies, measures, programmes and projects in addressing the impacts of
climate change as well as addressing any future climate change.

EMMISSION DATABASE

The GHG emissions database contains archive data (mainly actvity data) used for the generation of the national estimates. The database is designed to help improve archiving all data used in the GHG inventory and also ensure that
the general public have access to them in near real time. Apart from providing improved access to the emission data,it wil also serve as an hub for data sharing among the data providers. The data models are designed in two
formats.

Part of the database contains all the data files of activity data used in all the GHG inventory sectors from 1990 to 2012. The other part of the database contains primary data inputs from the disaggrated sub-categories to the
sector level. The access to different parts of the database is restricted. The general public can have access to the open-source end of the database which contains publicly-avaialable national data in file formats.Access to the
primary data section is restricted.

DOMESTIC ELECTRONIC REGISTRY SYSTEM (DERS)

The DERS is a centralised data point for climate change and related iniativies in Ghana. The database contains information on all climate change initiatives in Ghana that have been implemented or under implementation and being
planned. Additional information on the sources of support avaialable to the initiative and monitoring of impacts of implementation are provided in the database. At this initial stage, the DERS is anchored on a simple spreadsheet
designed to support; (a) tracking climate change intiative and support in Ghana, (b) assess the overall impacts and (c) disclose them to the genera | public bi-quaterly

As the data increase in capacity, the database wil be regularly updated to accomodate it.

DASHBOARD OF GHANA'S CLIMATE CHANGE POLICIES & M

The D-PaMs is the dashboard of policies and measures of all climate related policies and measures in the productive economic sectors in Ghana. The dashboard has a tracker which is meant to track the progress of implementation
towards attainment of its goals. The impacts, achivement and envisaged actions toward achiving its strategic objectives are also contained in the database.

Online data management platform

Ministry of Science, Environment

National Development Planning Commission

Ministry of Finance

Ministry of Energy and Petroleum

Ministry of Lands & Natural Resources

Ghana Statistical Services

Ghana Climate Trends
Emission Baselines

- National Emissions Stock (2012)
- National Emissions Stock (1990)
- Emission Per Capita

- CO2/GDP @ Constant Price

- Projected Future Emission

- Key Emission Sources

Mitigation Actions

- Renewable Energy Targets

- Feed in Tariff Rates

- Electronic Appliances Standards & Labeling Schemes

- Universal Access to Electricity by 2020

- 50% LPG Penetration Target

- Petroleum Products/ Utility Price Rationalization Policy
- Kerozine Lamp Replacement Program



How we are putting the system to operation — the bigger

picture

New data from
APRs,

Monitor

Surveys
Data Networks

Feed
(Re) Plan back

Records of facilitative

Preparation of GHG

(Mitigation actions,
GHG and Support

Development Policies M &E

Project scale

Project M &E
& Facility level

Verification of mitigation actions
before publish on domestic registry

exchange of views

Inventory

& BUR
National Level

Report

(BUR, GHG
Inventory

Submission to

Review
ICA Process

UNFCCC




Linking domestic MRV and accounting system for iNDC

2014 President’s Coordina-ted Socio-economic > 2020 ??
Transformation Agenda
Priority policy actions
. . le el . 2016 | Translateinto
/ ——— 1 0% RE grid scale electricity—-—p Quantifiable numbers
——RE Act—>

Energy —RE FIT-»

Policy —RE Fund->»

targets ) .

20% EE improvement > 2020 ditto
—HH—> . L
\ Industry & _ Diversification of>
 — — electricity s |
commerce Al Enll
Forest 20,000ha annual
? > -
Management Restoration of degraded forest 2020 ditto l
vy
__INDC 2030 -
targets
Tracking progress towards iNDC targets ?




Monitor, report, verify ............. redo

What to monitor? GHG, support, co-benefits (SD indicators)

Does scale matter? sectors, city, facility level, project

“Polices and measures” (PaMs) — individual, aggregates,
modifications, contributions of PaMs to attain iINDC targets




Case examples of NAMA Policy Packages

Energy Efficiency Strategy

What to measure or monitor
P1 - EE Promotion Program

NAMA 1: Refrigeration Rebate

scheme Energy savings, CO,e, grid emission factor,
demand side financial saving, Investment in EE
NAMA 2: Appliance Labeling ($), etc

NAMA 3: Power factor
correction program

NAMA 4: Industrial energy
efficiency programme



Structures relevant for tracking financial inflows

Market based inflows or
result-based payment

Foundations

Other International climate

funds

Bilateral and Multilateral

financial flows

Green climate fund

National Budget and
Dedicated Funds

|

Annual
Survey

l

Feedback

A4

Annual budgets and
ODA and Non-ODA Inflows

\ 4
Co-financing Official Channel
Ministry of Finance

Disclose to Ministry of Finance

from ICA \

T

Publish

Support Tracking
>
System




Preliminary results (2011-2014 in USD)

700,000,000

600,000,000 -

500,000,000

400,000,000 -

300,000,000

200,000,000

100,000,000

0
Bilateral Multilateral Co-financing GEF National Funds

B Mitigation M Adaptation ™ Mol SD M Enabling Activities

With loan from China Development bank, total financial inflow was USS 2,208,746,027 (equivalent of GhC
4,713,499,843) which was 3.7% share of GDP.



Monitor, report, verify .....redo

Who to monitor and report ? Institutions, roles & coordination

Data — means/frequency of measurement, platform for data exchange

(existing data suppliers — energy balance, forestry inventory etc)

Methodology — IPCC methodology, common accounting ,city-level

protocols, project or facility level methods; selection of accounting
activities and metrics




Monitor, report, verify .....redo

What and when to report? — sectors, facilities, projects

Domestic report — Sector APRs, National APRs, Finance Tracking,
facility level environment report to regulators — annual




International verification? (technical analysis) of NIR, BUR (ICA - TTE)




Some lessons we have learnt so far

Climate change MRV in practice works better with development M & E.

No need to reinvent the wheel.
* What is needed is coordination, greater orientation, capacity and use of transparency tools.

* Beginning from ground-zero could be expensive and become difficult to start

Start little, pay attention to what is already working. Ramp up gradually.

Importance to learn from existing Annex 1 reporting to UNFCCC



Thank you



