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Abstract

The threat of global climate change has caused intense debate among policy makers as agricultural productivity and
food security risks considerable decline due to changes in rainfallpatterns and temperature. Although the impact of
climate change on crop yields vary greatly from region to region, smallholder farmers in developing countries who
depend solely on rain-fed agriculture are among the most disadvantaged and vulnerable groups. While the successes
in agricultural production in Africa and Ghana over the last decades are heralded, the inequitable distribution of
benefits and unsustainable impacts on natural resources are becoming more evident. Many authors have blamed
global warming and climate change on the emission of greenhouse gasses however, farming methods and other
human activities are also to blame for the emerging change in the climate. Therefore, bringing farming practices and
ecosystem services into decision-making in order to make full use of the potential gains from working with the
natural environment and the underpinning biophysical processes is imperative. This paper assesses the views and
perceptions of Ghanaian policy makers on the impact of climate change on smallholder agricultural productivity in
order to sustain agricultural productivity in Ghana. The study used data from a case study conducted by the
Environment Policy Action Node Project with sponsorship from the Alliance for a Green Revolution in Africa
(AGRA) in Ghana between 2012 and 2013. An interview guide was used to collect qualitatively data from 35 key
policy making institutions/organization in Ghana. One important finding of the paper is that even though Ghana has
a climate change policy, most of the policy makers were not aware of the policy document and its contents.
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The paper however argues that to improve smallholder agricultural productivity in Ghana, a national debate on
climate change mitigation and adaptation policies are needed to ensure coherence agricultural production strategies
driven by empirical scientific and technological data.

KEY WORDS: Climate change; Smallholder; Agriculture; Policy makers; Adaptation.
1 Introduction

Globally, food production has been rising steadily, yet, the accelerating pace of climate change combined with
increasing global population and income growth, threatens the world with persistent food security challenge [27].
By 2050 the world will need to increase crop production to feed a projected nine billion people, in the face of
changing consumption patterns, the impacts of climate change and growing scarcity of water and land [4]. While it
is still considered a global canker, climate change is projected to adversely affect most people in developing
countries, particularly in sub-Saharan Africa (SSA) which maintains the highest proportion of malnourished
populations in the world [28, 5].

In many SSA countries including Ghana, agriculture remains the main engine for economic growth, contributing
around 34 percent to gross domestic product and employing more than half of the total labour force [10]. Despite its
economic importance, the agricultural sector in SSA has performed poorly relative to other developing countries.
Studies such as [7, 12, 13] that tend to address the issue of low agricultural productivity in SSA have pinpointed to
poor policies and institutional failures as the primary culprits.

Farming techniques are primitive, and the smallholder farming systems that dominate the agricultural landscape
have very limited capacity to adapt agricultural innovations [20]. Besides, most of the smallholder farmers are poor
rural dwellers that use family labour and depend on rain-fed agriculture for their livelihoods [23].

In Ghana, agriculture is often referred to as the backbone of the economy and economic growth strategies [30]. The
sector contributes the biggest share to GDP at 39%, compared to about 26% for industry and 31% for the service
sector [17]. Agricultural activities also provide livelihoods for 60% of the population [21, 22]. In effect, successive
plans for poverty reduction and growth have been based on the agriculture sector and the country’s current medium
term development plan, the Ghana Shared Growth and Development Agenda of 2010, based the social and
economic transformation of the country on a modernized agriculture [22]. However, the sector is plagued by low
productivity as a result of inadequacy of modern technology, small-sized land holdings, reliance on rainfall and an
aging farmer population. Agricultural productivity in Ghana is further threatened by the effects of climate change to
the extent that the yield per hectare of staple foods such as maize, cassava, yam, cocoyam and plantain are
increasingly declining [15].

The impacts of climate change in Ghana is on-going and is expected to worsen in the near future if the trend
continues and no serious efforts are made to address the problem. According to the Environmental Protection
Agency (EPA), there had been an increase in both the minimum and maximum temperatures for all ecological zones
in Ghana. The EPA study shows that in 2006, the mean base year temperature ranged from 26.4°C (Forest) to

(o]

28.6 C (Sudan savanna) with a possible mean temperature change from 0.6, 2.0 and 4.0 for 2020, 2050 and 2080
respectively. The EPA had also estimated that the rate of change in total rainfall in the various ecological zones will
decrease from 1.1% to 20.5% for 2020 to 2080 and this will reduce agricultural productivity, especially yields in
root and tuber crops by about 40 percent by 2080 [8]. Other studies have shown that in 2007, several communities in
Northern Ghana experienced severe flooding which affected 317,000 people and destroyed 1,000 km of roads. More
than 210 schools and 45 health facilities were damaged, and 630 drinking water sources and facilities were damaged
or contaminated and more than 30 people lost their lives through the flooding [14].

Given that climate change is causing considerable damage to the natural environment and agricultural productivity,

it is important for decision makers to bring farming practices and ecosystem services into decision-making in order
to make full use of the potential gains from working with the natural environment and the underpinning biophysical
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processes. Policies, strategies and programs that can mitigate the impact of climate change are not only important
but necessary. Such policies notwithstanding, must emanate from people who have concrete knowledge of the
concept and its underlying factors. This, however, is embedded with practical challenges such as the mechanics of
securing the participation of farmers in delivering land-use changes and the use of modern technologies to increase
productivity [25, 29].

Increased understanding of policy makers about climate change challenges and agricultural productivity is crucial
for enhancing smallholder farmers’ activities in Ghana. However, little is known about how the Ghanaian policy
makers understand and perceive the impact of climate change on smallholder agricultural productivity. The
important questions to ask therefore are: What are the perceptions of policy makers about the reality of climate
change in Ghana? Does Ghana have a climate change policy and what critical issues do the policy seeks to address?
How has the climate change policy affected smallholder farming activities and what are the outcomes. Policy
makers’ full understanding of climate change impact and its underlying factors will certainly translate into
strategies, actions and achievement goals for agricultural development. This is important because knowledge about
climate change impact and agricultural policies — both mitigation and adaptation — could have major implications on
Ghana’s agricultural sector over the coming years. The aim of this paper therefore is to assess Ghanaian policy
makers understanding of climate change and adaptive strategies to increase smallholder agricultural productivity in
Ghana. The rest of the paper is structured in sub-sections as follows: Section two provides an overview of climate
change policies in Ghanain the context of climate change and agricultural modernization. Section three presents the
methodology while section four provides and discussed the results of the study. Section five concludes the paper
with the summary and recommendations.

1.1 Overview of climate change policies in Ghana

Successive governments of Ghana have realized that changes in rainfall patterns and increased temperatures are
causing considerable risk to agriculture and have formulated policies to mitigate the impact of climate change on
agricultural productivity [32]. In order to ensure natural resource sustainability as well as dealing with issues
relating to climate change, Ghana adopted her first Environmental and Climate Change Policy in 1991 [8] and
in1992, Ghana signed the United Nations Framework Convention on Climate Change (UNFCCC) at the Earth
Summit in Rio de Janeiro, which the government of Ghana ratified on 5" December, 1995. The first National
Communication was also published in 2000 and the second National Communication which provided an inventory
of the sources and channels for the removal of greenhouse gas emissions; as well as an assessment of the
vulnerability of different sectors (including agriculture, water, energy and industry) to climate change; and a detailed
climate change mitigation strategies the country intended to pursue was published in 2010 [1, 18].

The issue of climate change has however, been the focus of environmental actors in Ghana. For example, in 1994,
Ghana enacted the Environmental Protection Agency Act (Act 490) which established the Environmental Protection
Agency (EPA) as a regulatory and enforcement agency under the Ministry of Environment, Science and Technology
(MEST). The EPA played a leading role in the climate change assessment reports required under the UNFCCC.
Until recently, the EPA was the UNFCCC focal point for Ghana, mandated to oversee the Clean Development
Mechanism (CDM) under the Kyoto Protocol [11, 31]. The focal point of UNFCCC has currently shifted to MEST
due to international negotiation requirement on climate change policy which requires a Ministry and cabinet
minister to lead the process. The overall contribution of agriculture to GDP has declined in recent years [33], [26]
and questions have been raised about the sustainability of the sector in the face of an aging rural population [15, 22].

1.2 Ghana Goes for Green Growth Policy

The Ghana Goes for Green policy was produced under the guidance of the National Climate Change Committee
(NCCC) headed by the Ministry of Environment, Science and Technology. Members include: Ministry of Finance
and Economic Planning; National Development Planning Commission; Ministry of Food and Agriculture; Ministry
of Foreign Affairs; Ministry of Energy; Energy Commission; Ministry of Health; Environmental Protection Agency;
Forestry Commission; the Council for Scientific and Industrial Research and Ghana Meteorological Services. The
document is a National Climate Change Policy Framework (NCCPF) developed as part of the work plan of the
cross-sectoral National Climate Change Committee, headed by MEST. The aim of NCCPF was to ensure a climate
resilient and climate compatible economy while achieving sustainable development and equitable low carbon
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economic growth for Ghana [11]. It was designed to ensure full integration into Ghana’s main planning processes at
national, regional and district levels. It sought to address the multiple challenges of climate change and ensure a
multi-sectoral response across all stakeholders. The NCCPF is linked to the key strategic objective of the Ghana
Shared Growth Development Agenda (GSGDA) in that it is meantto help foster high and equitable levels of growth
towards a middle-income status [19].

The NCCPF had contributed significantly to the strategic objective of the Ghana Shared Growth Development
Agenda which among other things aim to foster high and equitable levels of growth towards a middle income status.
It also echoes the need to increase policy coherence on climate change by ensuring low carbon growth, effective
adaptation to climate change and social development strategies.

1.3 Materials and Methods

The study used data from a case study conducted between 2012 and 2013 by the Environment and Climate Change
Policy Action Node (GECCPAN) with sponsorship from the Alliance for a Green Revolution in Africa (AGRA) in
Ghana.AGRA is an Africa based organization working in partnership with governments, agricultural research
organizations, farmers the private sector and other rural development stakeholders to significantly and sustainably
improve the productivity and incomes of resource poor famers in Africa. The GECCPAN study has the aim of
modernizing and increasing smallholder agricultural productivity in Ghana. An interview guide was used to collect
qualitatively data through in-depth interviews with individuals who were either part of or knowledgeable about
policy processes on climate change and agriculture in Ghana. The respondents who were purposively selected
include Parliamentarians, and representatives of government institutions and organizations such as the Ministry of
Environment, Science, Technology and Innovation; Ministry of Agriculture; Ministry of Health; Ministry of Energy;
Council for Scientific Research (CSIR); National Development Planning Commission; Ghana Metrological Service;
Metropolitan and District Assemblies which are the key climate change policy formulation institutions in Ghana.
The data was processed with the SPSS software and analysed thematically.

2. Results and Discussion

The study covered a total of 35 respondents who were either part of or knowledgeable about policy processes on
climate change and agriculture in Ghana. The study defined the respondents as policy makers because they were
representatives of government institutions, structures and organizations where key government policies emanate.
The main issues discussed include evidence and causes of climate change; farmers’ awareness of climate change;
perceptions about decline in agricultural productivity as a result of climate change; and early warning systems of
climate change in Ghana.

2.1 Signs of Climate Change in Ghana

In response to a question of whether climate change is real in Ghana, 97% of the policy makers answered in the
affirmative while 3% answered in the negative (see Figure 1). The respondents were unanimous in pointing out that
climate change is a shift in the climatic conditions and patterns of weather which usually impact adversely on
agricultural productivity in particular and the environment as a whole. To majority of them, these changes are
usually evident in the intensity of rainfall, flooding, high temperatures and drought which are not consistent with
weather patterns during the past two or three decades.The responses from the policy makers suggest that they are not
oblivious of the global debate of climate change and its consequences. However, only 45% of the policy makers
mentioned that climate change is a global phenomenon. The rest attributed it to negative human activities on the
environment.
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Figure 1: Reality of climate change in Ghana
Source: Field data, 2013

2.2 Policy Makers Perception of Farmers Awareness of Climate Change

The study explored the policy makers’ perception of climate change awareness among smallholder farmers. Figure 2
shows that 74% of the policy makers were of the view that smallholder farmers in Ghana were aware of the change
in climate while 20% claimed the farmers were not aware of such phenomena. It is important to inform farmers of
the change in climate and to educate them on adaptive farming methods and technologies.

Some extent _No response
3% _ 3%

Figure 2: Policy makers’ perception of farmers’ awareness of climate change
Source: Field data, 2013

2.3 Causes of Climate Change in Ghana

Asked about the causes of climate change in Ghana, 94% of the policy makers said that climate change in Ghana
was the consequences of fossil burning, deforestation, indiscriminate small-scale mining, water pollution,
urbanization and other human activities, while the rest (6%) attributed the phenomena to ozone layer depletion
through emission of greenhouse gasses and global warming.The policy makers were optimistic that human activities
are central to the causes of climate change in Ghana. They were in support of policies to control some of these
human activities in order to lessen the occurrence and impact of climate change in Ghana.Many authors have
blamed global warming and climate change on the emission of greenhouse gasses which Africa produces a minimal
amount, however, Ghanaian policy makers were quick to point out that other human activities such as farming
methods are could also be blamed for the emerging weather variation phenomenon in Ghana.

2.4 Effects of Climate Change on Agricultural Productivity
The study solicited from the policy makers the effect of climate change on agricultural productivity in Ghana and
found the reduction in yields of root and tuber crops like yam, cocoyam and plantain as the major effects. According

to the policy makers, the alarming rate at which yields of these crops continue to decline as a result of climate
change requires that immediate steps are taken to ensure food security as well as reducing poverty among
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smallholder farmers in the country. Buttressing the impact of climate change on food insecurity in Ghana, [24, 25]
have stated in their studies that rapid loss of forest, soil erosion, and reduction in soil fertility, heavy rainfall,
drought and high temperatures are causing low yields of major staples foods in Ghana. Other studies have also
documented that climate variability in Ghana have caused widespread land degradation, extinction of valuable forest
products and loss of ecosystems and biodiversity [2]

2.5 Effects of climate change on Ghana’s economic growth

Agriculture-climate change issues are closely related to economic growth. For instance vulnerability and adaptation
assessments have demonstrated that the economy of Ghana is at risk from the effects of climate change since it
depends largely on the agricultural sector which is strongly susceptible to the impacts of climate change [14, 22].
Putting agricultural yields and outputs at risk, climate change threatens the vital foundations of Ghana’s social and
economic transformation.

In terms of economic growth, the policy makers acknowledged that climate change has impacted negatively on
Ghana’s gross domestic product (GDP). They were unanimous in stating that the impact of climate change on the
economy and on smallholder farmers is already substantial in that it has become one of the major obstacles to
reducing rural poverty. They maintained also that crop failures, pest infestation, loss of ecosystems and valuable
wood species have reduced incomes to individuals and that of the state.Indeed, they acknowledged the differentiated
impacts of climate change among gender and various social groups, with the more vulnerable being the poor,
women, children, and rural residents especially those of the northern part of the country. The solutions they
proposed to improve the robustness of the agricultural sector were the generation and availability of drought tolerant
crop varieties, and a transformation from rain-fed to irrigated and modernized agriculture. The concerns of the
policy makers over climate change demonstrates clearly that climate change and agricultural issues in Ghana have
broadened over the years into a development concern from an earlier focus on climate change as a largely
environmental issue. However, some of the policy makers pointed out that while agriculture-climate change issues
are now covered in key government documents, they are still not part of agricultural sector documents.

2.6 Policy Makers Awareness of the Climate Change Policy

On the question of whether Ghana has a climate change policy, 45% of the policy makers answered in the
affirmative while the rest (55%) answered in the negative. Of those who were aware of the policy document, the
majority has only heard of the document but have not seen or read it. Asked about what a climate change policy in
Ghana should address, most the policy makers said that, agriculture-human related issues such as farming along
rivers, tree cutting and bush burning, indiscriminate small-scale gold mining, overgrazing, and deforestation should
be the critical focus of the policy. This suggests that the policy makers did not view climate change as a global
phenomenon but rather a result of human activities.

A study conducted by the BBC World Service Trust [3] noted that awareness of climate change among Ghanaians
are the effects that directly impinge on their lives and their ability to carry out livelihood activities, particularly
those related to agriculture. Among these impacts are changes in rainfall patterns; flooding; decline in cocoa
production; depletion of water and forests and long periods of drought. The study stated further that many
Ghanaians do not understand the climate change challenges as a global phenomenon, and as a result tend to blame
their own actions as the causes of climate change. Incidentally, because of this perspective, the emphasis in public
discussions on climate change is neither on climate change mitigation or adaptation, but on ceasing human actions
that are thought to cause climate change [6]. This brings to mind the concerns raised by international organisations
that the international focus on climate change and agriculture which is *“climate smart agriculture” may be
dominated by interests promoting mitigation projects which do not necessarily have the interests of the poorest and
most vulnerable in mind [9]. Therefore, for Ghana to achieve “climate smart agriculture” it is important to align the
country’s development strategies, to smallholder farmer vulnerability, and effectiveness as well as the vulnerability
and opportunity of other stakeholders in the agricultural sector. In particular, Ghana needs to be more proactive by
paying a greater attention to adaptation strategies, as has been recommended by international organizations.

2.7 Climate Change Policy Focus for Ghana
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The study enquired from the policy makers their opinion on the nature of a climate change policy for Ghana with
regard to content and practicability. In their response, about 86% of the policy makers maintained that such a policy
should address the negative impact of human activities on the environment such as indiscriminate logging, illegal
small-scale gold mining, farming along rivers, bush burning overgrazing and indiscriminate cutting of trees for fuel
and charcoal. Some of the policy makers were also of the view that Ghana’s climate change policy should also
address human health issues due the consequences of changes in weather and precipitation. The policy makers
strongly supported afforestation activities and called on the government to set up an afforestation fund to promote
and facilitate afforestation and tree planting throughout the country. The introduction of modern agriculture
technologies, drought resistant and early maturing crops, according to the policy makers is the way forward for
sustaining and or improving smallholder agricultural productivity in Ghana. As a national priority, they proposed
massive campaign, sensitization and advocacy on the adverse effects of climate change on smallholder agricultural
in Ghana. To them, government programs towards climate change should aim at addressing issues of mitigating the
challenges rather than adapting to the impacts.

2.8 Mitigating Climate Change Impact on Smallholder Agriculture in Ghana

In response to the strategies and measures that could reduce the impact of climate change on smallholder agriculture,
the policy makers mentioned the use of small-scale irrigation schemes but were also quick to add that irrigation
facilities are capital intensive and not affordable to the resource poor smallholder farmers. Some of the policy
makers were of the view that ensuring sound environmental management practices and the use of research and
extension services could reduce effects on agricultural productivity. The onus, they said is for the Ministry of Food
and Agriculture and its extension services as well as agricultural research organizations to introduce resistant crop
varieties, early maturing crops, and to educate farmers to adapt new technologies, and better farming practices. In
view of this, the focus, they said should be on awareness creation and building the capacity of smallholder farmers.
According to them, the agricultural and the water sectors are the critical sectors of immediate government
intervention.

With regard to adaptation strategies been discussed at the government level in order to reduce climate change impact
on smallholder agriculture, the policy makers indicated reduction in carbon growth, proper land management, and
controlling environmental destructive human activities which were mentioned above. Asked if they have made any
individual statement on climate change and smallholder agricultural in their capacity as government officials that
can be found in the media or any workshop proceedings in Ghana, the respondents from MESTI and EPA answered
in the affirmative while the rest answered in the negative. This was expected because; the two institutions were
responsible for the country’s climate change policy framework. The specific issue that was published by the media
or discussed at a workshop by the EPA was “The Effect of Climate Change on Crop Production”. The EPA had also
published an article in the media entitled “Ghana Climate Change Impacts: Vulnerability and Adaptation
Assessments”. The study noted that the effect of this publications lead to field visits and informal interviews
between smallholder farmers on one hand and Agricultural Research Scientists, Environmental Experts and
Agricultural Extension Officers on the other hand. MEST]I on its part have organize several training programmes for
the “Youth in Agriculture as well as collaborating with the Forum for Agricultural Research in Africa (FARA) and
leading agricultural experts and scientists to hold a number of forums to discuss solutions for food security in Africa
and Ghana.

2.9 Early Warning Systems of Climate Change in Ghana

As to whether Ghana can boast of any early warning systems, 56% of the policy makers said that the countryhas
adequate early warning systems while 44% claimed the country has no such systems. The Ghana Metrological
Service and the National Disaster Management Organization (NADMO) were mentioned as Ghana’s climate change
early warning systems. The study revealed that through the African Adaptation Program (ADP), Ghana has
Automated Weather Stations that provide accurate weather reports in order to enable farmers make informed
decisions. Besides, the Agricultural Extension Service of the Ministry of Food and Agriculture has programs and
projects which are aimed at sensitizing farmers on best practices. However, the policy makers unanimously agreed
that indigenous knowledge such as rainwater harvesting, backward gardening, not farming close to river belts and
avoidance of indiscriminate tree cutting and bush burning are effective ways of combating climate change effects.
They called for the involvement of the custodians of indigenous knowledge during climate change policy
discussions.
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2.10 Policy Makers Perception of Trends in Agricultural Productivity

The perception of the policy makers about the trends of agricultural productivityis shown in Figure 3. The Figure
shows that 48% of the policy makers’ perceived that agricultural production in the country is decreasing while about
26% perceived agricultural productivity as increasing but about 23% had no idea about the trends in agricultural
production in the country (see Figure 3). Even though total agricultural productivity in Ghana is increasing,
production trends among smallholder farmers is declining.

48.4%
258% 22.6%
3.2%
.
Decreasing Increasing Stable No idea

Figure 3: Level of policy makers’ knowledge about agricultural productivity in Ghana
Source: Field data, 2013

About 65% of those who claimed that agricultural productivity was decreasing attributed the decline to climate
change related issues while 58%thought the decline was due to disease outbreak and 42% attributed it to decreasing
fertility of farm lands (see Figure 4). The respondents’ choose multiple answers.

Others L 9.7

Clinmate change related

issues — 64.5
Decline in size of farm lands | (Y 38.7
Land infertility | (Y 41.9

Disease outbreak — 58.1

Figure 4: Policy makers’ perception of decline in agricultural productivity

Source: Field data, 2013
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3. Conclusions

Economic growth in many developing countries including Ghana is based on a well-functioning agricultural sector.
However, climate change is posing a threat to agricultural productivity and sustainability. Concerns about the
agricultural sector are heightened by recent studies on climate change impacts that highlight the risk to global food
production. Agriculture, within the last two decades, has only become a significant part of the climate change policy
debates in Ghana. Previously, climate change discussions were centered on environment, energy and forestry.
Changes in rainfall patterns and increased temperatures are likely to bring considerable additional challenges to the
agricultural sector that is already at risk from traditional farming methods and aging farmers. In Ghana agriculture is
vulnerable to climate change, but is also contributing to climate change effects as a result of other human activities.

This study has revealed that majority of the policy makers in Ghana were not oblivious of the concept of climate
change and its negative impact on smallholder agricultural productivity. Increasing flooding, erratic rainfall patterns,
incidences of pests and diseases, decline in soil fertility, low crop yield, water scarcity and high temperatures were
mentioned as some of the signs of climate change in Ghana. The paper demonstrates that most of the policy makers
had little knowledge of Ghana’s climate change policy document. They however reiterated that a climate change
policy for Ghana should address human activities that impact adversely on the environment.

There is evidence of increased risk of low yields, crop pests and diseases of crops under climate change. Climate
change resilient strategies include promotion of technology transfer, “climate proofing agriculture” and vulnerability
reduction among poor smallholder farmers through resistant crops as well as controlling human activities that
impinge on the natural environment. The paper recommends that to achieve climate change and agriculture policy
goals, policy makers should fully acquit themselves with the dos and don’ts of the climate change policy document
for Ghana. Smallholder farmers should also be educated on the impact and adaptive measures of climate change.
The paper however argues that to improve smallholder agricultural productivity in Ghana, a national debate on
climate change mitigation and adaptation policies are needed toensure coherent agricultural production strategies
driven by solid empirical data.
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