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INTRODUCTION 

 
There are indications that Ghana, like many other West African Countries, lacks 
specific country emission factors and activity data in the Agricultural Sector.  
There is the need to reduce uncertainties in data used in GHG inventories, and 
thereby improve on input data for the key sources as well as improve the technical 
capacity of Ghana in GHG inventories. 

 
OBJECTIVES 

 
 The major objectives of this work are to: 
 

•  Facilitate access to existing activity data which will assist national experts to 
improve the quality of subsequent estimation of GHG by documenting and 
describing the national inventory system. 

 
•  Improve the technical capacity of national Experts to undertake Greenhouse 

Gas inventory preparation through participation in regional training 
workshops and initiation and organization of training workshops at the 
national level. 

 
SPECIFIC OBJECTIVES   

 
 The specific objectives are to: 
 

•  Archive relevant national  activity data and emission factors for several 
years, where available 

 
•  Document the major sources of national activity data and emission 

conversion factors. 
 

•  Document the selection process of national activity data and related 
parameters used in GHGI process. 

 
•  Document methodologies and data assumptions used. 
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•  Elaborate a manual of procedure for the preparation of inventories. 

 
•  Identify needs in legislation and compliance measures for data collection and 

interagency co-ordination 
 

•  Establish a formal process for review of the GHG inventory at the national 
level. 

 
•  Prepare a manuscript to indicate how a unit for national inventory 

preparation may be established on a sustainable basis. 
 

•  Prepare a report on awareness creation of GHGI system. 
 

•  Prepare a manuscript to indicate how financial sources for sustaining GHGI 
projects may be sustained. 

 
•  Indicate a way to strengthen national, sub-regional and regional institutions 

to deal with climate change.  
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Chapter One 
 

Sustainable Strategies for improving GHGI preparation in Ghana 
 
 

METHODOLOGIES 
 

Data Collection of livestock categories 
 

Population of livestock categories in Ghana 
 

The population of livestock categories of cattle, sheep, goats, pigs, donkeys, 
horses and poultry was obtained from the Directorate of the Veterinary Services, 
Ministry of Food and Agriculture (MOFA), Accra.  The data were further proved 
from the 2005 Report on the state of the Ghanaian Economy, published by the 
Institute of Statistical, Social and Economic Research (ISSER), University of 
Ghana, Legion. 

 
Table 1.  Livestock population in Ghana by categories (Directorate of 

Veterinary Services, MOFA). 
 
 
Category     Population (1995) 
. 
Cattle      1,112,106 
Sheep      2,070,147 
Goats      2,155,938 
Swine         365,498 
Donkeys         12, 086 
Horses             1,943 
Poultry               13,083,000 

 
Key sources of manure production in Ghana. 

 
In Ghana, the key sources of manure production are from cattle and poultry.  Even 
though the population of sheep and goats is quite high, they are often tendered in 
the field and the nature of their droppings which are small in size does not make 
them the key source of manure production. 
 
The population of cattle and poultry as well as their growth rate from 1996 to 
2002 are given in Table 2. 
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Table 2.  The population of cattle and poultry between 1996 and 2002 
 

Year                   Cattle Poultry 
                      Population         Growth Rate 
                         (000)                     (%) 

        Population                       Growth 
           (000)                             Rate (%) 

1996                1,248                        -          14,589                                 - 
1997                1,260                    0.90          15,888                                8.9 
1998                1,273                    1.04          17,302                                8.8 
1999                1,288                    1.20          18,810                                8.8 
2000                1,302                    1.10          20,472                                8.8 
2001                1,315                    1.00          22,032                                7.6 
2002                1,330                    1.15          24,251                               9.6 
Average          1,288                    1.07          19,049                               8.75 
 

Manure production and Nitrogen content of manure. 
 

The key sources of manure production in Ghana are from cattle rearing and 
poultry production under deep-litter system. 

 
Estimate of cattle manure production and N-content of cattle manure 

 
The estimate of manure production is based on the assumption that the average 
hive-weight of cattle in Ghana is 250 kg and their daily feed requirement is 2.5%  
of  their live-weight (i.e. 6 kg per day).  Therefore in one year the feed 
requirement of average cattle in Ghana is 2190 kg.  If it is further assumed that 
the effective digestibility of cattle in Ghana is 40%, then the feed intake of cattle 
that comes out as manure is 60% of 2190 or 1314 kg per cattle per year.  The total 
amount of manure produced is obtained by multiplying this amount (1314kg) by 
the population of cattle. Future scenarios are obtained by adjusting the current 
amounts by the average rate of growth of 1.07% 

 
Estimate of Nitrogen content in cattle manure and Nitrous oxide released  

The Nitrogen content of cattle manure depends on whether the manure is from 
confined animals in the Kraal or from droppings in the field as shown in Table 3 
below. 

 
 Table 3:  Nitrogen content of manure from Kraal and field 

Source of Cattle Manure Nitrogen Content (% of wt. of Manure) 

Kraal 1.41 

Field 1.17 

 

Source:  Soil Research Institute – CSIR (1999) 



 5

Table 3 indicates that the loss due to volatilization in the field accounts for 0.24% 
of nitrogen lost. 

 

The nitrogen content of cattle manure also differs from place to place depending on the 
nutrient content of the feed in that location.  The nitrogen contents of manure from 
different locations in the Upper-East Region of Ghana (Sudan Savanna Zone) are shown 
in Table 4 below.  
 
Table 4.  Nitrogen content of cattle manure from different locations in the Sudan 

Savanna Zone of Ghana. 
 

Location Nitrogen Content 
(%) 

Bawku – East 1.45 
Bawku – West 1.12 

                          Bolgatanga 1.30 
Bongo 1.53 

Kasena-Nankana 1.32 
Builsa 1.33 
Mean 

CV (%) 
1.34 
28 

 
Source:  Soil Research Institute – CSIR (1999) 
 

Cattle Manure Management and Nitrous Oxide emission 
 
 Cattle manure management is a key source of emission of Nitrous oxide in Ghana. 

With an average nitrogen content of 1.34%, the average annual cattle manure 
production of 1314 kg per animal, and a total cattle population of 1.30 million, the 
total amount of nitrogen from cattle manure management can be estimated.  From 
the estimated Nitrogen, the amount of Nitrous oxide emitted can be estimated 
using the conversion factor of 44/28 or 1.6. 
 
Future scenarios of Nitrous oxide emissions from cattle manure management can 
be obtained using the average growth rate of 1.07%. 
Note that calculations are done in soil emission if there is no manure management 
system in the country. 

 
Estimate of Poultry Manure Production and N-content of manure 

 
The average population of poultry between 1996 and 2002 is about 9 million 
(Table 2) with an annual growth rate of 8.75%.  The average bird-weight in 
Ghana is about 1.4 kg.  The average feed intake of chicken in Ghana is 0.13 kg 
per day, which is 9.3% of the live-weight. On the average, the total weight of 
poultry in Ghana is 12.6 million kilograms In a year, each chicken consumes 
approximately 47.05 kg of feed.  Therefore, in a year, the total weight of feed 
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consumed by 9 million chicken will be approximately 423.45 million kilograms   
Assuming effective digestibility of poultry in Ghana is 40 per cent, then the total 
poultry manure will be 60% of the total feed intake, that is, approximately 254.07 
million kilograms per year  The future scenarios are adjusted by considering 
annual growth rate of 8.75 per cent.  The amount of Nitrous Oxide produced is 
obtained using the conversion factor of 44/28 or 1.6. The average N-content of 
poultry manure in Ghana is about 2.3% per kg. Either you give a percentage or 
you give a proportion ? 

 
Annual amount of synthetic Fertilizer nitrogen applied 

 
The average amounts of synthetic fertilizer nitrogen consumed in Ghana per year 
are given in Table 5 below: 
 
Table 5.  Consumption of fertilizer nitrogen in Ghana 

 
 
 

Type of fertilizer 
 

 
Average fertilizer consumption 

(Tonnes/  year) 
 

 
Percent 
Nitrogen 
content 

 
 
 
 
Sulphate of ammonia 

 
Bulk Fertilizer 

 
N Consumed 

 
 

 
8,620 

 
1,810 

 

 
21 
 

 
Urea 

 
1,925 

 
886 

 

 
46 
 

 
Potassium nitrate 

 
2,660 

 
399 

 
15 

Total N-nutrient 
Consumption 

  
3,095 

 

 
     Source:  Fertilizer use by Crop in Ghana, FAO Report, 2002 
 

In Ghana, cereals consume more than 90% of the annual synthetic fertilizer 
nitrogen imported  The mean growth rate of cereal production (i.e. maize, 
sorghum, millet and rice) with respect to area cultivated between 2000 and 2005 
is 1.4 percent  Therefore it is assumed that the annual rate of synthetic fertilizer 
nitrogen consumed increases at a rate of 1.4 percent.  The amount of nitrous oxide 
may be estimated using a conversion factor of 1.6.  The future scenarios may be 
estimated by adjusting the values by 1.4 percent. 
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N-fixed by N-Fixing crops through Biological Nitrogen Fixation (BNF) 
 

In Ghana, the important nitrogen-fixing legumes are cowpea, soybean and 
groundnut.  The amount of nitrogen contained in the above-ground plant material 
and that fixed through BNF is a reasonable estimate of total nitrogen fixed by the 
crop. 

 
 Table 6.  Nitrogen Fixed by Cowpea, soybean and groundnut (2002 data) 
 
 Cowpea Soybean Groundnut 
Yield (Mt/ha) 0.8 0.8 1.0 
Dry matter fraction 0.85 0.87 0.86 
Total Domestic Production (000 mt) 140 210 520 
Total area of Production (ha) 175,000 262,500 520,000 
Average N-fixed (Kg/ha) 65 90 50 
Total N-fixed per year (mt) 1,375 23,625 26,000 
 
Average N-fixed was provided with the compliment of Professor S.K.A. Danso of 
University of Ghana, Legon.  The other data in Table 6 were obtained or estimated from 
“Facts and Figures” 2003, Ministry of Food and Agriculture, Ghana.  If it is further 
assumed that the annual production of these crops increases at a rate of 1.5 percent, then 
the future scenarios of nitrogen fixed by these crops may be estimated. 
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METHANE (CH 4) EMISSIONS FROM ENTERIC FERMENTATION IN 
DOMESTIC RUMINANTS 

 
 
INTRODUCTION         

  
Ghana manages cattle, sheep and goats to a greater extent and donkeys to a lesser 
extent.  If enteric fermentation is to be a key source category, then cattle, sheep 
and goats will be important for consideration (Table 1).  In Ghana, the extensive 
system of livestock management whereby the animals are led out to graze in the 
field on undeveloped pastures and are brought back to be housed in Kraals during 
the night.  Therefore, in Ghana, enteric fermentation is not the key source of 
methane emission.  Therefore it is reliable to use Tier 1 approach to estimate 
methane emission from enteric fermentation. This is achievable using livestock 
population as activity data and IPCC default emission factors. 

 
 
 
SHEEP PRODUCTION        

  
The population of sheep in Ghana between 1996 and 2002 as provided by MOFA 
is presented in Table 7. 
 
The average population growth of sheep in Ghana is 3.2%.  With this rate of 
growth, the future population of sheep in Ghana can be estimated.  With this 3.2% 
growth rate, the activity data in the form of population of sheep can be estimated 
and methane emissions estimated using IPCC default emission factors. 
 
 
Table 7:  Sheep population in Ghana 
 

Year Number of Sheep 
(000) 

Increase 
(000) 

% increase 

1996 2,419 - - 
1997 2,496 77 3.2 
1998 2,576 80 3.2 
1999 2,658 82 3.2 
2000 2,743 85 3.2 
2001 2,771 28 1.02 
2002 2,922 5 5.4 
Mean   3.2 
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Table 8:  Goats population in Ghana 
 
Year Number of goats 

(000) 
Increase 

(000) 
% increase 

1996 2,233 - - 
1997 2,659 426 19.08 
1998 2,792 133 5.00 
1999 2,931 139 4.98 
2000 3,077 146 4.98 
2001 3,199 122 3.96 
2002 3,230 31 0.97 
Mean   4.73 

 
 
In calculating the mean percent increase, 1997 and 2002 data were discounted. 
 

 
 
Goat Production 

 
 The population of goats in Ghana between 1996 and 2002 is presented in Table 8. 

By discounting the 1997 and 2002 data, the mean growth rate of goats population 
in Ghana is 4.7%.  With this rate, the future population of goats in Ghana can be 
estimated and activity data and methane emissions estimated using 1PCC default 
emission factors. 

 
Cattle Production 

 
The population of cattle in Ghana is given in Table 2. With an annual mean 
growth rate of 1.1%, the future population of cattle in Ghana can be estimated.  
Using 1PCC default emission factors, the methane emission due to enteric 
fermentation by cattle can be estimated. 

 
 

METHANE EMISSION FROM MANURE MANAGEMENT 
The important sources of manure in Ghana come from cattle rearing and poultry 
(chicken) production.  The population of cattle and poultry in Ghana is given in 
Table 2.  It is estimated that each cattle produces about 1314 kg of manure 
annually.  With the population of cattle and the annual growth rate of 1.1%, the 
total manure produced and the future production can be estimated.  Estimate of 
methane emission from cattle manure management can be obtained from cattle 
population as activity data and 1PCC default emission factors. 
 
Average chicken consumes about 47.45 kg of fed per year. With 40% 
digestibility, 60% of feed intake come out as manure.  Therefore average chicken 
produces 28.47 kg of manure per year. With an average poultry population of 19 
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million and the annual growth rate of 8.75 percent, the current and the future 
poultry manure production can be estimated.  Using 1PCC guidelines and default 
emission factors, methane emission from poultry manure management may be 
estimated. 

 
Methane and Nitrous oxide Emission from Agricultural Residue Burning 

 
 

Table 10.  Average Area, Growth rate and Average Yield of  Paddy rice in Ghana 
(1993 – 2002) 

 
 

Year of production 
Average 

Area 
(000 ha) 

Growth 
Rate (%) 

Average 
Production 
 

(000 tm) 

Estimate of 
Crop Residue 

(000 tm) 

1993 – 1995 86.0) 5.62 180.0 252.0 
1995 – 1997 107.7)  211.3 295.8 
1997 – 2000 117.0) 1.38 229.3 321.0 
2000 – 2002 125.3)  249.3 349.0 

Average 109.0 3.50 217.5 304.5 
 

In Ghana, agricultural residue that is frequently burned is rice straw.  The average  
area of production, growth rate and yield are presented in Table 10.  The crop 
residue was estimated by multiplying the crop product by 1.4.  The carbon 
fraction and the nitrogen fraction was assumed to be 0.4144 and 0.0067, 
respectively (IPCC Guidelines).  In Ghana, the average residue of rice produced 
in the field annually is 304,500 mt.  With an average growth rate of 3.5%, the 
future estimate of rice residue as activity data can be obtained. 
Are all the residues burnt in the fields ?  
The average carbon fraction in residue is 126,185 mt, which are released into the 
atmosphere through rice residue burning.  This amount can be converted to CO2 
and CH4. 
 
The average Nitrogen fraction in total rice residue is 2,040 mt, which are released 
into the atmosphere through rice burning.  This amount can be converted into 
N20.  With the average annual growth rate of 3.5 percent, the future estimates of 
CH4 and N20 emissions can be obtained for Ghana. 
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METHANE EMISSIONS FROM RICE PRODUCTION 
 

Anaerobic decomposition of organic material in flooded rice fields produces methane 
(CH4). The annual amount of methane emitted from an area depends on rice cultivar, the 
duration of crop growth, soil type, temperature of the environment, water management 
practices, the use of fertilizers and other organic amendments. Using all these factors in 
estimation of methane emission requires integrated emission factors. This approach will 
be difficult and impossible. 
 
The simple form of IPCC method will be to use the national total area harvested as the 
activity data and a simple emission factor. 
 
The average area of flooded rice production in Ghana is 109,000 ha, with an average 
annual growth rate of 3.5% (Table 10). Therefore methane emissions from rice 
production can be estimated using the activity data estimated from the area of production 
and the standard (default) emission factor (EF) of 20g CH4 m

-2 season-1. 
 
In 2008 the estimated activity data will be 109,000 + 90,040 = 207,040 ha. 
The amount of methane emission in 2008 will be:  
Activity data × emission factor (EF): 
That is; 207,040 ha × 20g CH4 m

-2 × 104 m2 ha-1 
= 414,080 × 105g CH4 
= 41,408 × 106g CH4 

= 41,408 mega gram (Mg) of CH4 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 12

 
PRESCRIBED SAVANNA BURNING 

 
The four savanna agro-ecological zones of Ghana are designated as Coastal Savanna, 
Guinea Savanna, Sudan Savanna and the Forest-Savanna Transition. 
Prescribed Savanna burning normally takes place in the Guinea Savanna, Coastal 
Savanna and Forest-Savanna Transition Zones. The Sudan Savanna is virtually devoid of 
vegetation during the dry period when burning spontaneously occurs. 
 In this analysis, it is assumed that net carbon dioxide emissions from savanna 
burning are zero, since during the rainy season, the areas become revegetated and the 
CO2 emitted is sequestered from photosynthesis. 
 The areas of coverage of the various savanna agro-ecological zones of Ghana are 
given in Table 1. 
 
Table 1. Areas of Savanna Agro-ecological zones of Ghana. 
 
Savanna Eco-zone Areas of Coverage 
 km2 ha 
Coastal Savanna 4,500 6,750 
Guinea Savanna 147,900 221,850 
Sudan Savanna 2,200 3,300 
Forest-Savanna Transition 8,400 12,600 
Adapted: Agriculture in Ghana: Facts and Figures (2003) 
 
 
ESTIMATES OF METHANE AND NITROUS OXIDE 
 
To estimate the amount of methane and nitrous oxide released requires the fraction of 
burned Savanna areas, the above-ground biomass density, the percentage of the above-
ground biomass burned, the combustion efficiency and the emission factors for the gases. 
These factors are not locally available, so the factors provided in the IPCC Guidelines 
will have to be used. Table 2 is an extract from the IPCC Guidelines of these factors. 
 
 
Table 2. Amount of above-ground biomass 
 

Savanna Zone Fraction of total 
savanna burned 

annually 

Above-ground 
density 
tdm/ha 

Fraction of biomass 
actually burned 

Combustion 
efficiency 

Coastal 
Guinea 
Transition  

0.75 
0.75 
0.75 

5.0 
8.2 
6.6 

0.86 
0.86 
0.86 

0.94 
0.94 
0.94 
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The emission factors for methane and nitrous oxide are given in Table 3. 
The amount of methane or nitrous oxide released can be obtained by multiplying together 
the above-ground biomass density, the area of savanna, the fraction of total savanna 
burned, the fraction of biomass actually burned, and the emission factors. 
 
Table 3. The emission factors for methane and nitrous oxide 
 
Savanna Zone Emission Factors 

Methane Nitrous oxide 
Coastal Savanna 1.9 0.07 
Guinea Savanna 1.9 0.07 
Transition 1.9 0.07 
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Chapter Two 

 
Establishment of a unit for National GHG Inventory Preparation on a Sustainable 

basis 
 
Greenhouse Gases Inventory is a pre-requisite for climate change assessment both at 
national and global levels.  The Environmental protection Agency of Ghana (EPA – 
Ghana) has a Desk for national climate change studies.  The coordinator of National 
climate change who is also the Head of the climate change Desk at EPA – Ghana, has 
done a good work in moving climate change studies in Ghana forward.  However, this 
climate change Desk at EPA – Ghana has very little political power because its activities 
are controlled by the overall EPA Administration. 
 
Over the past years, the coordinator of the EPA climate change Desk has made 
significant move to establish independent Agency to deal with Climate change matters in 
Ghana, but his move has not won the support of politicians yet.  
 
Therefore, for sustainable Green House Gases Inventory Preparation, there is a need for 
political will for the Government of Ghana to establish a National Climate Change 
Commission (NCCC) to handle all issues relating climate change in Ghana.  The NCCC 
should be guided by the following factors: 
 

•  The National Climate Change Commission (NCCC) should be managed by a 
well-established Secretariat headed by Chief Executive Officer (CEO). 

 
•  The NCCC should be separately funded through the National Budget 

 
•  All national Projects on climate change must first pass through this Secretariat for 

vetting before execution. 
 

•  There should be a direct link between this Secretariat and all donor Agencies 
interested in Climate Change studies through the Ministry of Finance and  
Economic Planning.  The Climate Change Secretariat will ensure that all the 
relevant UN agencies coordinate to promote GHG Inventory for sustainable 
development. 

 
•  The National Climate Change Secretariat will ensure that the National sustainable 

development strategies are linked with climate change, especially projects on 
poverty reduction, health, population and environmental degradation. 

 
•  The secretariat will promote the cause of community action in carrying out plans 

and projects meant for mitigation and adaptation of climate change for sustainable 
development. 
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•  The Secretariat will strengthen the monitoring and technical assistance of the UN 
Environment Programmes in the country with the view to strengthening climate 
science in the country’s Universities. 

 
•  The secretariat will identify the critical areas of the national economic systems 

which  are vulnerable to climate change and cooperate with local communities in 
building capacities to overcome those threats; for instance agriculture, health and 
water resources. 

 
•  The Secretariat will increase the role of the national scientific community to 

ensure that a sound scientific basis is put in place for the sustainable National 
Green House Gases Inventory. 

 
•  The Secretariat will improve cooperation with industries so that industries take a 

lead in reducing emissions of Greenhouse Gases. 
 

•  The Secretariat will from time-to-time organize national regional and 
international conferences to monitor and evaluate climate change and to set 
benchmarks to maintain sustainable environment for human progress and 
sustainable development. 
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Chapter Three 
 

Awareness Creation of Greenhouse Gases Inventory System 
 
Ghana as one of the less-developed countries, the major problem confronting her is 
poverty with its attendant health problems.  Various awareness creation projects with 
regard to climate change have been carried out in the country.  The links between climate 
change and ill health have been established.  The contributory factors compounding 
poverty and diseases depend on: 
 

•  Unhygienic water supplies 
 

•  Improper sewerage systems and waste management 
 

•  Indecent housing which are prone to air pollution 
 

•  Poor diets 
 

•  Ineffective control of disease – causing pests like mosquitoes and many other 
blood-sucking insects. 

 
•  Ineffective immunization programme due to ignorance and  

 
•  General poor basic health care facilities. 

 
 
Funds have been provided by the Global Environment Facility (GEF) and the 
Netherlands Government to carry out studies concerning awareness creation on climate 
change in general. These reports are housed in the Library of EPA – Ghana.  These 
awareness creation studies include: 
 

•  GHG Inventory on Land use change and Agriculture 
 
•  GHG Inventory on Industries 

 
•  GHG Inventory from automobile exhaust gases. 

 
•  Vulnerability of cereal production to climate change. 

 
•  Vulnerability of root and tuber crops to climate change 

 
•   Gender issues and climate change 

 
•  Impact of climate change on the incidence of malaria and cerebro-spinal 

meningitis (CSM). 
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•  Vulnerability of water resources to climate change. 
 
The greatest awareness creation on Greenhouse Gases and climate change was done 
through the project funded by GEF titled “National capacity – Self Assessment to combat 
climate change”.  In this project the country was divided into six zones.  In each zone, a 
forum was organized with the stakeholders comprising farmers, traditional rulers, staff of 
District Assemblies, Non-Governmental Organizations, Community Opinion Leaders, 
representatives from Ministries and Departments and individuals. 
 
In this project, the stakeholders, groups and individuals in the ten regions of Ghana were 
sensitized on the issues of climate change and their own perceptions of climate change 
were sought. 
 
Also, awareness was created to find ways for mainstreaming climate change into national 
policies and programmers at systemic institutional and individual levels. 
 
The study sought to find out means for promoting education and awareness about climate 
change and means of sustainable development and conservation of the relevant 
environmental factor pertinent to climate change. 
 
The study ended with organization of national forum to educate policy makers on the 
threats associated with climate change as regards the well-being of the people which is an 
integral part of their sustainable livelihood. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 18

Chapter Four 
 

Financial sources for sustaining GHGI 
 
The actual cost of financing and sustaining GHGI will depend on how it is done.  The 
possible financial sources could be: 
 

•  Diverting aid money into Greenhouse Gases inventory. 
By this, climate change should be considered as a national priority.  This implies, 
the donor countries should re-consider their thinking in relation to national 
development agenda. 

 
•  Lobbying by the National climate change secretariat to set up an endowment fund 

from the local source.  As it has been successfully done in the National Heart 
Foundation, the National Climate Change Secretariat should lobby to access local 
funding and establish a Foundation for use in the future GHGI. 

 
•  The country could make it as an enforceable obligation to set aside a small 

percentage of National Budget for GHGI. 
 

•  The UN could levy the developed countries which are the key contributors to 
Greenhouse Gases and use the proceeds to fund GHGI in the developing 
countries. 

 
•  The Global Environment Facility (GEF), which at the present is the key source of 

funding GHGI should set up yearly funds for future GHGI in the developing 
countries. 

 
•  A national policy should be put in place to fine individuals or communities which 

engage in nefarious activities such as bush burning. Monies that may accrue in 
this act could be used to fund GHGI. 

 
•  Since climate change is a global event, the World Bank may set up a scheme for 

giving soft loans to developing countries.  The method of repayment by the 
recipient developing countries should be flexible in principle. 

 
•  The GEF should be restructured to be more proactive in dealing with climate 

change.  The developing countries should be the key beneficiaries of this scheme. 
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Chapter Five 
 
Strengthening Relationship with National Institutions and Ministries as well as Sub-

Regional and Regional Institutions. 
 

Strengthening Relationship among National Institutions 
 

Even though the major Universities, Research Institutes and Ministries have been 
involved in studies, research, workshops and seminars on climate change, the 
relationship between the national institutions and the climate change Desk at EPA 
–Ghana is not a strong one.  To make the relationship between National 
Institutions and the National Climate Change Desk strong, the following 
procedures may be adopted:  
 

•  Regulation of Organizational and administrative structures  
 

The most effective way of developing organizational and administrative 
structures is for the various national institutions and the national climate 
change secretariat to work in partnership.  Some effective climate change 
control measures will depend on government legislation and financial 
assistance, pulling resources together will achieve much rather than 
working in isolation. 

 
•  Involving ordinary people and government to work in partnership 

 
Without the grass root support of local communities, projects on 
mitigation of climate change impact are not likely to succeed in the long 
term.  A typical example is setting aside national parks and nature 
reserves, which always attracts local opposition.  The recipe for success in 
such ventures has always been cooperation and full involvement of the 
local village communities whose livelihood depends on the forest 
resources. 

  
•  Institutional cooperation in raising national awareness 

 
The major educational job needed to be done on issues concerning climate 
change is raising awareness both at national and local levels.  Therefore, 
strengthening the relationship between national institutions must begin at 
the local communities, and this should be the responsibility of the national 
government. 
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Strengthening relationship at sub-regional and regional levels 
 
 To strengthen the relationship at sub-regional and regional levels, the following  
 approaches may be adopted: 
 
 Organization of regional climate change specialists: 
 
 (I) Partnerships must be adopted at sub-regional and regional levels involving 
  all climate change specialists toward project preparations and execution of 
  such projects. 
  
 (ii) A network of climate change work Trusts should be organized at sub- 
  regional and regional levels with the major aim of enabling communities 
  achieve environmental improvements against any future climate change 
  incidents. 
 
 (iii) The climate change network Trusts should be also concerned with training 
  climate change specialists for the sub-regions and the region as a whole. 
 

The network of climate change specialists will facilitate exchange of knowledge 
on climate change and methods for Greenhouse gas inventory. 
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