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7.3.2.3 Mediating Social Capital Development

Following the vulnerability indices, social capital was the least contributing factor to
vulnerability (0.389). The local institutions play two major roles to enhance the weak ties
relationship (i.e., bridging social capital): (i) about 60 percent connect farmers and producers
to market agents, and (ii) about 80 percent link farmers to other decision makers and
institutions such as Ministry of Food and Agriculture, Ghana Enterprise Agency,
Environmental protection agency, World Food Organizations, among others. Institutions
exercise a key role in promoting social capital. Indeed, as the director of Solidaridad Ghana

states, “Solidaridad encourages synergies through efficient networking”.

Like most institutions, Masara N'Arziki Farmers Associations promote social capital. The
project operates with a standard model which has proven successful over the years: First,
individuals are made to join a small group of not more than 10 members; Second, individuals
sign a binding memorandum of understanding with the organisation to sell all realized output
to Masara; and third, the organization then facilitates the harvest and credit recovery from
beneficiary farmers. Farmers within and among groups develop strong binding relationships
in the course of the projects and during field visits and demonstrations. Moreover, farmers
establish bridging relationship with the Directors, Agricultural Extension Officers and Project

Managers. A 43-year-old Masara farmer said:

| joined the Masara project about three years ago and | have established strong
relations with my group members as well as other high level government officials who
come around to during the field visit. | share my personal issues with some of them

and | receive good advice.

According to Arrow (1972), “trust in others acts as a lubricant to economic exchange”.
Farmers seem to have more satisfying lives, are able to interact and borrow from one another
freely, when they live in an environment of trustworthiness. The level of corporation among

Masara Farmers continue to build both horizontal and vertical trust among themselves.

7.3.2.4 Mediating Physical Capital Access

Physical capital was the most contributing factor to vulnerability in the study region as
evidenced in chapter six. Cognisant of this, local institutions do not just develop human
capital but also ensure that certain physical assets are made available for the farmers to

sustain food security. Besides the provision of warehouses for storage of grains, about 60
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percent of the institutions offer farm inputs to farmers (Figure 7.5). In recounting some of the

successes, the project manager of Urbanet Ghana pointed out that:

Besides the tractor services offered to our beneficiaries in Kumbungu, we undertake
training on green business for all our beneficiaries in the Northern Ghana. A
proportion of the beneficiaries are selected to receive start-up materials (e.g.,
humidifier, growing container, Substrate, beehives, bee suits, gloves, etc.) for

mushroom farming, beekeeping and snail rearing. Most of the recipients are

earning income for their businesses.

While NGOs provide a valuable service, they cover a relatively small percentage of the need.
For example, to bridge the knowledge gap of good agronomic practices among women-
owned farms in the Kumbungu District, Urbanet in collaboration with Agricultural Extension
Officers trained 2,616 women smallholder farmers. Out of this number, Urbanet was able to
support 22.9 percent of farmers with start-up (e.g., improved seeds, fertilizers, etc) in soya
bean farming. LINK Ghana, as part of its food sovereignty programme, collaborated with
UNDP and implemented Aquaponic technology. The main objective of the programme is to
upscale Aquaponics for secured food security and resilient communities. This was
operationalised by developing the capacities of beneficiaries to invest in organic agro-
ecological farming practices that combine fishing farming with vegetable and crop

cultivation. The Director of LINK Ghana remarked that:

We have made the following physical capital assets (e.g., fish tanks, energy saving
stoves, and other equipment) to our beneficiaries to ensure that they get the start-up

and sustain the business for their livelihoods.

Over the past two decades, the Ministry of Food and Agriculture has made strenuous effort to
provide access to physical capital among farmers across the country. In the area of
mechanization, the government of Ghana created Agricultural Mechanization Service
Enterprise Centers (AMSEC) with the aim of increasing smallholder farmers’ access to
machinery. Similarly, the medium-term agriculture sector investment plan (METASIP)
details the government spending on the establishment of the mechanization centres in each of
the districts. The Ministry of Food and Agriculture in Tamale confirmed that Phase | of the
AMSEC Programme has contributed immensely to food security (e.g., increased in maize

productivity per acres of land) and sustainable agriculture in Northern Ghana. The midterm
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evaluation report of AMSEC programme (Phase 1) showed that average area mechanized by

the beneficiaries increased from 5.3 acres per farmer in 2008 to 7.8 acres per farmer in 2010.

Having noted the limitation of the Phase | of the AMSEC programme (such as breakdown of
tractors, high demand, inadequate skilled personnels to operate the tractors, etc) the
government of Ghana launched Phase Il in 2016, which is yet to achieve its intended
objectives (Hiroyuki et al., 2020). Though much effort has been made to ensure that farmers
get access to tractors, the government of Ghana could do better to ensure that the ratio of
tractor to farmers per district is reduced from 1:1800 to the barest minimum. Moreover,
government can consider in the next phase of AMSEC to ensure that farmers get access to
tractor free of charge as done in other countries. In South Africa, for instance the Department
of Agriculture, Forestry and Fisheries supplied 72 tractors to the Limpopo Government
Department of Agriculture as an input injection for Limpopo Provincial farmer
mechanisation support programme in 2012. The service was rendered to farmers free of
charge. The evaluation of the support programme in Schoonoord and Moripane sorghum and

maize belt of Limpopo showed that it was successful and sustainable (Diale, 2016).

7.3.2.5 Mediating Financial Capital Access

Being the second most contributing factor of vulnerability, it is interesting to note that even
non-financial organisations (such as Urbanet, Link Ghana, Solidaridad, and Masara N'Arziki
Farmers Association) mediate and assist farmers to get access to finance to carry out their
farming activities. For example, about 80 percent offer credit support for employment
diversification while about 60 percent promote savings to face shocks and disaster and secure
food. In 2022, Solidaridad West Africa supported the formation of Village Savings and Loans
Associations (VSLAs) and enhanced 200 Ghanaian farmers’ access to finance. As an
achievement, the organisation profiled the farmers, mapped their farms to generate credit
scores as a means of de-risking them, and linked them to a financial institution. The Ghana
Incentive-Based Risk Sharing System for Agriculture Lending accepted and guaranteed the
loan for the farmers. Similarly, Urbanet empowered women in the Kumbungu District to
form a total of 195 VSLAs. The Director stated: “we ensure that trained VSLAs groups are
supported with start-up kits, including pens, savings boxes, passbooks, ledger books, among
others”. This component of the mediation role of institutions is fully addressed under the role

of microfinance institutions.
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Indeed, training and awareness creation is a primary step towards addressing the issue of
climate change at community, group and individual level. Nonetheless, the major concern lies
in how many people can be targeted considering the numerous challenges faced by the local
institutions. Thus, despite the numerous interventions in the sampled communities, not all
households get the chance to benefit from the activities. Organizations use several criteria to
select target beneficiaries. Using a scale of 1 being not important and 5 being very important,
the relative importance index of the criteria used to select beneficiaries is presented in Table
1.17.

The top four criteria used by the institutions include hunger, food insecurity, or nutrition
status; land access or land tenure system; presence of existing formal or informal groups or
social networks; and the risk of drought or other extreme climate changes. By contrast,
political stability in the targeted area and the ability of target beneficiaries to afford
complementary inputs were the least important criteria usually considered when selecting
beneficiaries for intervention in Northern Ghana. It is worth noting that women, who in
general, do not have access to land in Northern Ghana will be greatly impacted as evidenced
in the 7th ranking of the criteria. This could be the reason why all institutions target and
empower women in the VSLAs. Through the VSLAs, women who do not have access to land

are able to secure loans and start-up other business for livelihoods.

Table 7.7: Relative importance of the strategy(ies) organizations use in identifying
potential users and beneficiaries

Item Relative  Rank

Strategies / Criteria Mean Important

Poverty level 4.6 0.92 5th
Land access or land tenure system 4.8 0.96 1%
Market access; 4.2 0.84 oth
Hunger, food insecurity, or nutrition status 4.8 0.96 1%
Risk of drought or other extreme climate changes 4.8 0.96 1%
Capacity or knowledge of potential beneficiaries 4.4 0.88 7t
_Presence or capacity of service providers (extension, credit, 46 0.92 5th
inputs, etc.)

Ability of target beneficiaries to afford complementary 11t
inputs 2.8 0.56

Presence of existing formal or informal groups or social 48 0.96 15t
networks

Gender differences in access to land, resources, and 7t
education; 4.4 0.88

Political stability in the targeted area 2.8 0.56 11t

Source: Field research data
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Institutions utilize diverse participatory rural appraisal tools and develop their own criteria of
selecting beneficiaries during the pilot phase of the project. Concerning food security for
instance, institutions use simplified metrics to identify households or individuals who have
access to land and are food insecure. The essence is to ensure that the most vulnerable (most
especially women) in the community who have access to land through the patrilineal line are

empowered with human capital and other asset to become resilient.

The sustainable livelihood framework emphasizes capability enhancements and support more
than needs fulfilment. Like the non-state actors, the state institutions in Ghana continue to
play a crucial role in poverty reduction and most vulnerable people's access to services,
especially in the rural areas. For instance, extension service delivery by the Ministry of Food
and Agriculture increased from 2.8 million in 2017 to 3.7 million in 2020 providing diverse
services to the farmers across the five ecological regions. Following the capability theory,
capabilities (i.e., to be food secured and proper adaptation to climate change) are shaped by
individual endowments and conversion factors. The endowments include, among others, all
households’ assets - natural, physical, financial, human and social capital — as emphasised by
the sustainable livelihood framework. In their ethnographic study on food practices in
Northern Netherlands, Visser and Haisma (2021) found that finance was the main constraint

in relation to people’s valued food practices.

As discussed above, both the state and the non-state actors mediate access to one form of
asset or the other. Similarly, both the sustainable livelihood framework and the capability
approach emphasise that there are social and environmental circumstances as distinct
elements that play important role in understanding households’ realities. The capability
theory termed this as conversion factors, and all the services rendered by the NGOs (as
presented in Figure 7.6) aim at creating opportunities that would enable households to adapt
to climate change and attain food security. Thus, all the capacity building programmes, skills
development, provision of start-ups, etc., are meant to develop an enabling environment for
improve agricultural productivity and sustainable livelihoods. Households, therefore,
combine different assets to pursue strategies. It is important to note that about 70 percent of
the sampled NGOs are working as independent entities. However, their objectives in relation
to climate change and food security are in alignment with the state/national priorities (see
section 7.3.4).
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7.3.3 From the lens of the Microfinance Institutions

Over the past century, microcredit has risen to prominence across the globe at a rapid speed
after its large-scale success in the Bangladesh in the 1970s with Grameen Bank. In most
developing countries, due to lack of steady income and collateral by the poor, a prerequisite
for traditional banks, microfinance and rural banks have taken up alternative approaches such
as group guarantees as a form of social collateral of granting loans to the rural poor (Shardul
and Maelis, 2010; Berman et al., 2012). Beside facilitation of savings and granting of loans
for employment diversification, about 40 percent of the microfinance institutions and rural
banks offer advice and training to its beneficiaries as well. Though their level of
understanding of climate change is below average, this is a good step in ensuring that the
loans given to farmers achieve its purpose. These findings resonate with other studies in other
part of the globe. For instance, in the two climate vulnerable countries of Nepal and
Bangladesh, Shardul and Maelis (2010) established that MFIs have contributed towards
climate change adaptation by supporting the poor with ways of increasing and managing
assets. This has enabled the poor to reduce their overall vulnerability in addition to funding
the activities geared at reducing vulnerability to weather and climate risks.

Through the informal institutions such as farmer/producer associations, microfinance
institutions are able to loan money to farmers for various activities such as farming,
entrepreneurship, etc. A 48-year-old woman with 2 acres of maize farm posited: “the loan
received from Baobab microfinance has enabled me to buy water pumping machine to
irrigate my farms when there is drought or delay of the onset of rainfall.” Thus, smallholder
farmers who managed to receive loans from MFIs are able to purchase physical assets such as
water pumping machines, fertilizers, and other relevant equipment for sustainable and
productive agriculture in the phase of climate change. On the other hand, livestock farmers
are able to purchase feed, relevant medication and/or improved breed of animals for
sustainable livelihoods and properly adapt to climate change (Thomson, 2000; Scheyvens,
2015).

Interestingly, none of the financial institutions give loans or credit for emergency
preparedness or recovery. Although MFIs in other countries assist rural households to deal
with disaster management, the high risk associated with the institutions losing their money
could be the reason why none of the sampled MFIs offer such intervention. In Bangladesh,

BRAC, one of the largest MFIs has been instrumental in helping communities deal with
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issues of disaster management. BRAC, for instance, set up a permanent disaster preparedness
and climate change department that offers training to staff, updates training modules that
focus on disaster relief preparedness, and promotes hybrid crop varieties that boost crop
production and incomes (Scheyvens, 2015; BRAC, 2021). Besides BRAC, the Integrated
Development Foundation (IDF), a mid- size Microfinance Institution, has provided long-term
solutions to enhancing the resilience of the smallholder farmers and rural communities. For
instance, it has provided loans to victims of disasters for building safer disaster houses with
more resilient materials in India. IDF loans are long term in nature with eight years’ flexible
repayment schedules. Similar institutions have offered several products for improving water
management and supporting the poor to acquire ground water and irrigation services. More
so, they also provide crop and income initiatives that create awareness and extend credit in
new cropping patterns and innovative practices. Lastly, other MFIs in Nepal are also found to
equally engage in issuing of insurance products such as micro life insurance, livestock

insurance, among others, to its beneficiaries (Mallick, 2002).

It is important to emphasize that as much as other MFIs in other part of the world have taken
a step further in making households and communities more resilient to climate shocks, there
are threats associated with each of these important lines of actions and interventions.*® To
guarantee the loan repayment, the sampled MFIs emphasized that loans are lent to farmers
who are either part of well-established farmer-based associations or have valuable assets as
collateral. Thus, poor farmers who do not have collateral or belong to any farmers-based
association are likely to be excluded from receiving financial support. As discussed in
Chapter six, rural households have high level of social capital as evidenced in the Profession
diversity index (PDI) and Social interaction index (SII). The resource-poor farmers, instead,
turn to informal sources of finance. Thus, resource-poor farmers turn to borrow money from
their family members or friends for financial assistance. Further, it is reported that more than
third of smallholder farmers belong to savings loan (often term as *’stokvel’’ in Southern
Africa), and this has been the main source of income for most resource-poor farmers who are
not able to access loans from the microfinance institutions (Osei and Karriem, 2019; Savoy,
2022).

4 Threats associated with secondary activities of MFlIs are beyond the scope of this study.
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7.3.4 Institutional Arrangements that Hinder Effective Adaptation

Effective adaptation to climate change is unavoidable hence the formation of institutional
partnerships is vital for local adaptation. Research has shown that climate change adaptation
planning strategies have been at the forefront in climate policy (IPCC, 2022). As evidenced in
section 7.3.2, institutions, including microfinance, do appear to be contributing to adaptation
and promoting food security by assisting poor households in diverse ways of all the capital
assets including their financial management. The effectiveness of the institutions, however, is
likely to be affected by certain institutional arrangements. Moser and Ekstrom (2010) opined
that it is necessary to establish factors that hinder institution’s active participation in climate
change policy framework and implementation. The implementation and integration of some
climate adaptation into political will from governments has lagged in many developing
countries (Runhaar et al., 2018). The sampled institutions pointed out (during the KII) that
the following four institutional arrangements hinder effective implementation of their
mandates and objectives: a) inadequate coordination among policy actors, b) ineffective
decentralization, c) limited attention to gender, and d) insufficient inclusion of grassroots
voices. The sub-sections that follow describe each of the identified institutional arrangements

in more details.

7.3.4.1 Inadequate coordination among policy actors

The study found that most of the local institutions coordinate with one organization or the
other to undertake their interventions. These institutions include inter alia the United Nations
Adaptation Fund, Ghana Ministry of Food and Agriculture at the district level, Animal
Research Institute, Mennonite Economic Development Associates, and the University for
Development Studies, among others. Link Ghana director pointed out that “but for partners
and donors, our coordination with most of the research-based institutions are largely
consultative in nature and less of mandate-based and decision making.*® Such type of

coordination among actors makes the entire coordination mechanism inadequate.

0 The consultative model of coordination is a clearly defined structure in the form of a taskforce or steering
committee. In its pure form, members meet periodically and discuss updates and work plans. The mandate-
based model is where stakeholders carry out certain tasks and meet targets accordingly. The partnership model is
hinged on forming relationships with implementation agencies. The coordinating unit works hand-in-hand with
relevant agencies to ensure that targets are met. All key and relevant stakeholders are expected to implement
initiatives that contribute to the overall targets (Motsa et al., 2019).
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Bekele et al. (2020) in their study in Southern Ethiopia established ineffective coordination
among government institutions, NGOs, research institutions and local communities. This was
evidenced by majority of the respondents that participated in the study and admitted to
working independently by different stakeholders which affects information sharing that
delays implementation and development processes. From the government perspective, limited
coordination among stakeholders hinders financial allocation and delivery, slows
communication and leads to deficiency in implementation structures at diverse governance
levels. This has negative repercussions on the interventions of local NGOs working in
Northern Ghana. In this regard, the Urbanet Ghana director said: “inadequate coordination
among stakeholders such as Ghana MoFA, Environmental Protection Agency, etc delay the
flow of vital information on climate change and food security key policy frameworks, thereby
leading to slow implementation.” In Uganda, Ampaire et al. (2017) found that most actors do

not include local communities and local institutions in climate change adaptation plans.

Finally, the government of Ghana is making strenuous effort to bridge the knowledge gap
between research, extension and farmers. For instance, the Director of Operations, Ministry
of Food and Agriculture, Tamale, pointed out that the government has established research-
extension linkage committee with the aim of jointly determining research and extension
priorities. The committee plan and promote collaborative training sessions, field trips,
seminars, field days, and on-farm experiments. It is expected that NGOs and farmers join
these sessions to aid locally tailored technologies transfer approach to farmers. Though, this
is a good step, research has shown that the committees have had limited impact in practice
(Thomson, 2000).

7.3.4.2 Ineffective decentralization

Adaptation is designed and implemented within the processes of governance where
collaboration and decision-making among players inform the enactment and reinforcement of
institutions (Mesdaghi et al., 2022). Bisaro et al.,, (2018) argue that adaptation is
heterogeneous and incorporates different sectors, actors and barriers. Adaptation relies on a
composite chain of actors and their persistent engagement at different levels of sub-national,
national, regional, and international levels (Robinson et al., 2022). For comprehensive
implementation, there is need for mainstreaming of adaptation plans into development plans
at lower local administrative levels to guide central government on resource allocation. This

has been well established in Ghana to the municipal level, taking for instance the Ministry of
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Agriculture and the Ministry of Environment, Science, Technology and Innovation through
its Environmental protection agency. The Northern Ghana Forestry Commission remarked:
“the main challenge affecting the decentralization process is inadequate resources and
limited personnel to support the implementation of policies or climate resilient actions. ”

In Uganda, it was also observed that local governments rely largely on central governments
for financing and a small portion of the funds comes from other non-productive sectors
(Tumushabe et al., 2010). Inadequate human resource leads to bureaucratic processes in
project approvals and delays information availability, research and adaptation planning
processes. Elsewhere, it was observed that political interference was another key factor
hindering adaptation by local institutions (Ampaire et al., 2017). During the interviews with
the identified institutions, some of the directors expressed their opinions on how the
bureaucracy surfaces in some of the past and ongoing climate-related decentralised
government programmes such as the national crop farming support programme (e.g., the
Fertilizer Subsidy Programme in 2008). The project manager of Masara N'Arziki Farmers
Association noted that: “access to the subsidized fertilizers is bureaucratic and political in
nature, making it inaccessible to some local NGOs.” Similarly, smallholder farmers
complained about access to the subsidized fertilizers. In his remark, a 30-year-old farmer
from West Mamprusi municipality said: “I have given up on the subsidized fertilizers because

the officers keep telling me that the government has not supplied fertilizers.”

Moreover, an official from Solidaridad said that ‘‘the bureaucracy, among others, not only
retards the implementation process but also promotes loss of trust among stakeholders, state
actors and non-state actors. ” Both N'Arziki Farmers Association and Solidaridad often acts
as middlemen to access the subsidized fertilizers from the government accredited input retail
shops in the districts to the beneficiaries. However, due to the limited supply, some
beneficiaries turn to blame the operational managers for not being able to access the

fertilizers, thereby creating mistrust among the stakeholders.

7.3.4.3 Limited attention to Gender and Inclusion.

At community and household level, informal institutions partly may become a source of
gender inequality and exclusion in the communities (Huyer, 2016). This is because these
institutions support the traditional norms where women are still considered as housewives
and have to stay home undertaking some duties such as cooking, looking after children

digging etc. This in turn hinders them from associating with the men and other experts in
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weather related hazards. The women thus are restricted from acquiring information that
would guide them in adopting proper climatic change strategies. As explained earlier, women
in Northern Ghana generally are still being restricted from inheriting and owning land yet
these practices coupled with having legal land rights determine adaptive measures. Most
women are not able to express this openly, especially when in the company of other men and
elders. During the key informant interviews (KIlIs), a 56-year-old farmer said: “our bye-laws
do not allow us to inherit land, and this makes it difficult to get loan from the banks.” From
the capability approach, the environment [i.e., the bye-laws] does not allow women to
explore the opportunities such as access to land, thereby constraining the capabilities of
women in the communities. This barrier is likely to exclude women in the acquisition of
formal loans from the banks and the MFIs. Thus, women with access to land through family
relations or inheritance will be constrained in terms of hiring of labour, purchasing of drought
resistant seeds. Moreover, investment in technologies that inhibit loss making in a short run
and facilitate long term adaptation will be adversely affected (Kakota et al., 2011; Huyer,
2016). In selection of beneficiaries, one could notice that gender sensitivity ranks 7" in Table

7.7, a signal of the less importance in relation to gender inclusiveness.

Research has shown that women and children normally suffer severe consequences of climate
change impact as evidenced in the vulnerability indices in chapter six, section 6.8. This is a
clear indication that gender related issues need to be prioritized and mainstreamed in policy
formulation and implementation. This necessitates a budget set aside for funding the gender
activities and monitoring of the gender results. In East Africa, scholars noted reluctance in the
allocation of budgets for aiding implementation of gender mainstreaming into policies even
when governments have gradually adopted gender mainstreaming into policies (Ampaire,
2017; Huyer, 2016).

7.3.4.4 Insufficient inclusion of grassroots voices

Institutional connections support households and communities with relevant choices of
adaptation strategies. Without local institutions, rural communities find difficulties in
undertaking effective adaptation practices that suit their local needs as well as attaining
information on the several available adaptation choices (Agrawal, 2010). The government of
Ghana, through the Ministry of Local Government and Rural Development, continues to
increase opportunities for citizens’ participation in the work of local government and other

relevant bodies. In particular, the government aims to increase opportunities for vulnerable

209



groups, such as women and people with disabilities, to participate in the decision-making
process. From the environment and climate change perspective, the relevant ministries
through their structures at the local level such as extension officers, districts assemblies, etc.,
engage the section of the grass root, ensuring that their views are captured, and the relevant
interventions are implemented in the communities. As pointed out by Osei (2015), the ratio of
extension officers to rural smallholder farmers in Northern Ghana is too huge (roughly
1:3000), making it impossible to reach large section of the population. Out of the 361
sampled households, about 31 percent had access to extension services.

In Zimbabwe, Mubaya and Mafongoya (2017) noted that transparency and involvement of
communities in government implementation structures was insufficient, and a few civic
bodies were the ones working with communities. Less involvement in the form of
partnerships between government and the local community may slow down climate change
adaptation since large sections of the community may not be aware of these policies, which in
turn, impacts on their livelihoods and food security. Thus, some of the NGOs in the
communities are able to engage few group-based organizations due to budget and other
technological constraints. Inadequate involvement of diverse players across government
interventions poses a threat to the vulnerable. Thus, though the government of Ghana has
taken the role of formulating climate and adaption policies, other stakeholders such as non-

state actors are not sufficiently engaged in the process.

7.3.5 Other Challenges faced by Local NGOs

Governments, in recent years, have recognized the important role of local NGOs as partners
in nation building and being potent forces for social and economic development. The sector,
however, encounters a plethora of other challenges besides the institutional arrangements.
The key challenge to the local NGO sustainability is financial viability. Thus, most of these
organisations rely on a single source of funding while a few others have developed
relationships with two or more donors. The top three challenges identified by the sampled
institutions include: (i) donor priority programmes (ii) lack of or poor public infrastructure in

project areas; and, (iii) natural and social barriers.

In general, NGOs have a challenge of access to and dissemination of services. This is because
most of them are unable to afford or provide services unless funded by a donor (Parks, 2008;
Mugo, 2015). The sector often experiences fluctuations in funding because of the constantly

shifting priorities of their foreign donors. The study noted that this is a major issue among the

210



local NGOs working in the Northern Ghana and the situation is not unique on the continent.
In East Africa, local NGOs’ ability to shift programmatic focus in line with the requirements
of the funder(s) was investigated. Out of the 517 NGOs sampled across Uganda, Kenya and
Tanzania, about 52 percent reported that their organisation’s focus always changed in line
with the funder’s requirements. While 45 percent reported no change of focus in line with the
funder’s requirements, about 3 percent could not decide if there was any change of

programme focus.

During the interview with Urbanet Ghana, the manager noted that: “the organization is less
than 10 years and I have to align my priorities to the funder’s need in order to secure
funding”. Without domestic sources, local NGOs in Northern Ghana will cease to exist or
will be compelled to re-align their priorities with donor interests in order to compete for
funding. The study found out that the difficulty in accessing sustainable funding affects the
sustainability of what is accomplished after project completion. This has been noted as a
major issue with NGOs in general (Miriti and Karithi, 2020; ODI, 2020).

Further, the sampled local NGOs revealed that most of the operational areas lack access to
capital and infrastructure such as irrigation facilities, roads and markets. Communities that
lack access to these facilities may be unable to use storage or exchange to cope with
environmental risks. Without access to markets, communities may be forced to adopt storage
of harvests as an adaptation response and invest resources into storage infrastructure. Without
irrigation, most crops are likely to wither and produce low yield in the event of delay or no
precipitation at the opportune time. “The situation compels the local NGOs to be selective in
the area of operation” — opined by the director of LINK Ghana. This calls for the greater role
of the government to ensure that rural communities have access to road, market and income

generating activities.

Lastly, natural and social barriers such as wildfires continue to pose a challenge to
environmental NGOs. Northern Ghana consistently experiences wildfires, which have shown
an increasing trend between 2000 and 2013. It is estimated that more than 50 percent of the
annual vegetation that burns in Ghana is recorded in the region (Addai et al., 2016). The
Bugum Chugu festival among the Dagombas and the Group hunting culture of most
communities often results in fire outbreak in the conserved forest. Thus, despite the
usefulness of these fires as integral part of their culture, there is a tendency for small-scale

fires to get out of control and expand into large fires that pose severe threats to the societies
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within this region. It is interesting to note that the culture, however, frown on uprooting of
trees in the sense that once someone does it, it implies uprooting the entire family or
disenkinnment of the family.>! In spite of the existing taboos and culture, pressure from
climate change seems to compel herders to relocate to wetland areas or invade in conserved
forest in search of greener pastures. For example, the Director of the Forestry Commission,
Tamale stated: “The herdsmen, during the dry season, are also compelled to invade the
conserve forest for foliage for the animals.” The migration of herders and their flocks as well
as invasion of conserved areas has triggered internal conflicts between herders and individual

farmers and/or the state in many regions of Ghana (Olaniyan et al., 2015).

In a nutshell, many scholars and agencies have noted that institutions have been instrumental
in reducing households’ vulnerability to climate change and food security. For instance,
institutions support the capacity of local communities to detect and manage risks, link
households to local resources and joint actions, facilitate external support to diverse social
groups, among others. These institutions play a key role in facilitating and influencing
agricultural value chain actors to adopt modern technologies such as climate smart
agriculture, and irrigation in their production systems, manage natural resources and
influence livelihoods to enhance food security. The sampled communities across the case-
study region generally seem to have beneficial experiences with the direct assistance that they
receive from NGOs. It is evidenced that major differences have been made in people’s lives
by the provision of drinking water, wells, storage facilities, agricultural extension advice,
input supplies, among others. Key institutional arrangements, however, influence the ability

to mitigate, cope and adapt to climate change within communities.

7.4 Chapter Summary

The chapter sets up to present the outcomes of two major objectives, operationalised under
three questions: the factors that influence rural households’ food security, the role of local
institutions and the institutional arrangements that hinder effective implementation of climate

change adaptation policies and strategies in the study region.

51 In Northern Ghana, chiefs sit on skins (hence the term enskinned instead of enthroned). These skins are often
taken from the animals that were sacrificed to ancestral spirits in a prayerful plea to win the chieftaincy contest.
The process of removing the chief from the chieftaincy is termed as disenskinnment as opposed to destooling in

the Southern part of Ghana.
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The factors that influence rural household food security was carried out with formative-
formative HOC using two-stage approach at two different levels: Measurement model of the
LOC and the Structural model. The four dimensions of food security as well as the resilience
factors were measured with 73 items, and these were subjected to reliability and validity test.
The measurement model aimed to calculate the VIF, significance and relevance of outer
weights (relative importance) and outer loading (absolute importance) measured through the
questionnaire. The significance of indicators of formative constructs was established through
traditional PLS techniques such as traditional PLS algorithm, bootstrapping and PLS Predict.
The data was free from bias as evidenced through the common method variance. Out of the

73 items, 62 satisfied the minimum criteria of the formative HOC.

These items intersected and quantified the effects, direction and significance of FAV (food
availability), FAC (food accessibility), FUT (food utilization), FST (food stability) and RF
(resilient factors) on the overall food security. The first four dimensions had a positive and
significant effect on the rural household food security while the RF had a negative effect. The
Performance Map Analysis result show that among the four dimensions, FUT is the most
important factor to rural household food security with a total effect of 0.913 and this followed
by FSB (0.719). This has serious implication for policy makers as its raises discussion of
which of the dimensions of food security should be prioritised. Food availability, however,

was the least importance dimensions of food security in the study region.

Local institutions including microfinance have significant roles in maintaining the livelihoods
and food security at the both the community and the household level. For instance,
institutions enhance effective implementation of climate change adaptation policies; enhance
adaptation capacity of vulnerable households, among others, assist communities to manage
and detect risks, etc. the study results show that institutions operating with the region offer a
number od activities to households and the communities as confirmed by the beneficiaries.
These include, among others, training and skills development, networking with decision
makers and institutions, awareness building, supply of inputs, provision of drinking water and
storage system, and credit support. The study results further showed that the
operationalisation of the institutions is constrained by key institutional arrangements, thereby
impacting on the efficiency of the implementation of climate change adaptation policies and

strategies.
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CHAPTER EIGHT

CONCLUSION AND POLICY RECOMMENDATIONS

8.1 Introduction

This chapter presents the summary of findings, conclusion, policy recommendations and
limitations of the thesis. The chapter attempts to merge the literature on the measurement of
climate vulnerability and food security in the phase of the changing climate by linking them
through the overarching theoretical framework of Sustainable Livelihood Approach (SLA)
and Capability Approach (CA). The chapter is organised in five sections. While section 8.1
introduces the chapter, Section 8.2 presents the conclusion to and the synthesis of the
methodology, research design and outcome of the study. In the same section, highlights of the
key findings across the various research objectives are presented. In section 8.3, the
contribution of the study is presented. This is done from three perspectives: empirical,
methodological, and theoretical contributions. The policy recommendations for policy
makers, practitioners, researchers, and the government are presented in section 8.4. Finally,
the chapter highlight some of the limitations and the gaps that exist in the exploration of the
questions on the intersection of climate vulnerability and food (in)security in section 8.5. The

section further possible areas for future research.

8.2 Synthesis of the Study Findings

The study applied a mixed methods design to realise the research goal of analysing the
intersection and linkages between climate vulnerability and food (in)security at the rural
household level. This was accomplished by addressing three research objectives,

operationalised through six research questions.

The first research objective sought to ascertain the extent of wvulnerability of rural
communities and households in the phase of the changing climate. This objective was
operationalised using two research questions. The first research question, focusing on the
trends of climate weather condition, was analysed quantitatively using climatic indicators
such as rainfall, temperature, and drought in Northern Ghana over the past 30 years.
Descriptive statistics and charts were used to analyse the trends of monthly precipitation and

temperature from 1987 to 2018, using data from the Ghana Meteorological Agency across the
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sampled municipalities, namely, Kumbungu, West Gonja, West Mamprusi, and Yendi. In
assessing the drought sensitive years, Standard Precipitation Index (SPI) on a cumulative
timescale of 12 months, was computed using Rain-Based Drought Indices Tool (RDIT)
Software. Prior to the analysis, the study reviewed the literature, not only on the observed and
projections of climate weather indicators but also the confidence level of attributing certain

events to anthropogenic climate change across the globe, sub-Saharan Africa and Ghana.

The next research question, addressing objective one, quantified and explained why some
communities and rural households are more vulnerable and affected by climatic hazards than
others, taking into consideration the trend of rainfall, temperature and drought over the past
three decades. Having reviewed the typology of vulnerability, the study adopted the
integrated approach of vulnerability which has broad applicability, which include
environmental and climate change, health, and food security at the level of the community
and the households. Moreover, in assessing the vulnerability of the communities due to
climate change, the study quantified vulnerability as a function of exposure, sensitivity and
adaptive capacity. Quantitatively, the vulnerability of the study region and the households
was computed using the composite-based approach with equal weighting scale. The

indicators were first standardized using min-max normalisation methodology.

The second objective of the study therefore focused on assessing the state of food insecurity
among rural households in Northern Ghana and the extent to which the four dimensions of
food security - Food Availability (FAV), Food Accessibility (FAC), Food Utilization (FUT)
and Food Stability (FSB) - influence overall food (in)security. Using both qualitative and
quantitative methods, the objective was achieved through two research questions, the first
focusing on the food coping strategies over the past 30 days while the second focused on
identifying biophysical, socio-economic and other resilient factors that influence the four
dimensions and overall food security. In order to do this, extensive literature was reviewed on
the trend of malnutrition in Ghana as well as the linkages between climate change and food

(in)security.

Lastly, the third objective attempted to diagnose institutions operating in the study region,
with key focus on their role and institutional arrangements that hinder effective
implementation of climate change adaptation policies for a sustainable food and agriculture.
This was largely achieved using qualitative techniques such as interviews and focus group

discussions.
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Generally, the outcomes of the study from both research techniques revealed that the
quantitative results were complemented by the more nuanced qualitative assessments. On the
issue of vulnerability, food security and institutional arrangements, the qualitative analysis
went further by providing the lived experiences of why some communities and households
are more vulnerable to climate change than others among the sampled municipalities in
Northern Ghana. Studies that have previously assessed vulnerability (Moss et al., 2001;
Pandey & Jha, 2012; Opiyo et al., 2014), food security using the coping strategy index
(Kruger et al., 2008; Farzana et al., 2017), and the drivers of food (in)security (Alinovi, et al.,
2009) have focused primarily on a quantitative examination of these issues. Scholars such as
Moss et al. (2001) and Opiyo et al. (2014) argue for the need to explore beyond the
quantitative techniques and apply qualitative techniques to strengthen the confidence in the
qualitative findings. The viewpoints of Moss et al. (2014) and Opiyo et al. (2014), among
others, affirmed the choice of a mixed methods strategy for the thesis. A more detailed
breakdown of the outcome and the conclusion of the study is presented in the subsequent

sections.

8.2.1 Trend of Temperature and Severity of Drought in Northern Ghana

Relying on monthly precipitation and temperature from 1987 to 2018 from the Ghana
Meteorological Agency across the four sampled municipalities from the Northern Ghana, the
results showed that the mean rainfall for Tamale, Yendi, Damongo and Walewale are
1090.54mm, 1331.01lmm, 1093.73mm, and 931.20mm, respectively. The SPI values
indicated that the sensitivity differs from one municipality to the other, showing that climate
change is location specific outcome. On average, 1991 and 2014 were found to be the most
sensitive years in Northern Ghana as they recorded the lowest SPI value of -1.49 and -0.409,
respectively. On the other hand, the highest wet year was 2009 with an SPI of 3.41. It is
important to note that there was high drought sensitivity and variability among the four
municipalities showing that some communities are more vulnerable (i.e., less resilient)
compared to the other. Thus, the number of moderate and severe drought periods in each of
the municipalities differ from each other. The trend was not different from minimum and
maximum temperature. The variability of rainfall and drought was confirmed by household

heads as large proportion noticed a change in rainfall, temperature and drought.

8.2.2 Measuring Household and Community Vulnerability
The thesis applied three vulnerability assessment approaches in Northern Ghana, the
Livelihood Vulnerability Index (LV1) developed by Hahn et al. (2009), the Livelihood Effect
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Index (LEI) based on the SLA and developed by DFID (1999), and the LVI based on the
IPCC. The results of these indices were valid and consistent with other studies carried out

under similar area characteristics with similar time scales and methods.

a. Extent of Livelihood Vulnerability (LVI)
The LVI values shows some variations in the degree of vulnerability of the study
municipalities. While the overall LVI is 0.495, West Mamprusi and West Gonja LVI are
above average with a value of 0.530 and 0.525, respectively, depicting that the two
municipalities are more vulnerable as compared to Kimbungu and Yendi which have LVI of
0.460 and 0.471, respectively. The top four major components, among the ten, that
contribute to vulnerability are climate variability; livelihood strategies; finance; food; and

skills and technology.

Climate variability had the major contribution to the vulnerability with LVI value of more
than 0.800 across all the communities. Participants of the focus group discussions confirmed
the high variability of rainfall and the incidence of drought as shown in the SPI values.
Concerning livelihood strategies, the study found that the communities have resorted to a
number of activities such as migration, gathering of wild food from the forest, change in crop
varieties, among others. The most influential indicator under this component is the proportion
of households who depend solely on agriculture. The LVI for this component was very high
in West Gonja and West Mamprusi. While other studies (e.g., Hahn et al., 2009) found
finance to be first or second, the present study found finance to be the third contributing
factor to vulnerability in the region with very high incidence in West Mamprusi. The third
placement of finance concurs with the study of Opiyo et al. (2014). Being the fourth
contributing factor, food, had a LVI above average with loss of soil fertility being the highest
contributing indicator. Skills and technology, being the fifth contributing major factor, was
triggered primarily by most households who did not have smart phones that can connect them
to the internet, radio, WhatsApp, social media, etc for ease of information transfer. This was
more prevalent in Yendi and West Gonja municipalities due to high level of vulnerability in
terms of physical and financial capital. The last five least contributing major components to
livelihood vulnerability are as follow: social capital, natural disaster, health, socio-

demographic profile, and water.
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b. Vulnerability Due to Climate Change (LVI-IPCC)
The livelihood vulnerability to climate change was accessed by an integrated vulnerability
assessment approach due to its superiority in policy decision-making over other approaches
(Deressa et al., 2010). The major contributing factors were clustered into three: adaptive
capacity (which comprises of socio-demographic profile, livelihood strategies, social capital,
skills and technology, and finance); sensitivity (which comprises health, food and water); and
exposure (which comprises natural disaster and climate variability). The overall vulnerability
as a results of climate change was more than zero (i.e., 0.052) which implies the study area is
more exposed to climate change and its impact than to its capacity to counteract these adverse
effects. The vulnerability triangle, which plots the three contributing factor scores, clearly
shifts towards the exposure end of the triangle. Thus, the level of exposure across all the four
sampled municipalities is greater than the value of adaptation and sensitivity, making the
study area a vulnerable region. The Mamprusi West Municipality was the most exposed,

followed by Gonja West.

It is interesting to note that while there is variation in adaptative capacity, sensitivity of these
four areas is less differentiated. Thus, sensitivity to food security, which can be defined
primarily as the potential for changes in the availability of food in the area, is similar. This
encompasses inter alia the production of principal foodstuffs (e.g., crops, livestock), socio-
economic issues (e.g., type of production system, access to production inputs), and access to
markets for purchase of food. The sensitivity of the study area to health, food and water is
similar across the region. The adaptive capacity values of Mamprusi West and Kumbungu are
more than Gonja West and Yendi. This means that the two municipalities are endowed with
more financial and social capital, diverse livelihood strategies and socio-economic profile and
more skills and technology to cope with the impact of climate change than the other

municipalities.

c. Vulnerability Based on the Assets (LEI)
Based on the five capital assets within the SLF, the livelihood effect index values showed that
more than half of the households are highly vulnerable and only about 16 percent are
considered low vulnerable households. Comparing the vulnerability indices of LVI (0.495)
and LEI (0.512), smallholder farm households tend to be more affected than the entire region

in the phase of any risk or threats induced by climate change.
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Each of the five-capital assets contributed to some extent to the level of vulnerability. Social
capital, however, was the least among them. This implies that the communities have good
and strong social networks and trust that facilitate the flow of information and assistance on
sustainable livelihoods interventions. The results further showed that physical capital had the
most contributing asset to the overall LEI due to the large proportion of the households that
depend solely on agriculture. Thus, a failure in production yield will have serious
repercussions on the household. Financial capital, being the second most influencing factor,
make smallholder farmers more risk averse. Due to financial strain, some of the households
migrate and work outside farming to ease the financial burden. The third most influencing
factor was natural capital, which is very sensitive to climate change. Being the second last,

human capital had a LEI value below average.

8.2.3 Coping Strategies to Food Security

Having assessed the degree of vulnerability from the geographical and household point of
view, the study assessed the coping behaviour of the households in relation to food security
and the frequency of applying these strategies using a 30-day recall period. The degree of
severity of the 12 behavioural coping strategies differs from one another. For instance,
participants ranked “borrowing of food, or rely on friends or relatives for food” and “skip
entire days without eating” as the most severe coping strategies. Thus, rural household that
employ the two strategies are most likely in dire need of food. On the other hand, household
applying strategies such as “consume less preferred and less expensive foods”, “limit portion
sizes at mealtimes”, and “ration the money you had and buy prepared food” ranked them as
the least severe coping strategies. The frequency of application of the identified coping
strategies was analysed across four clusters: dietary change; increased short term household
food availability; and decreased number of people and rationing strategies. Interestingly the
frequencies of application of the identified strategies differ among households, perhaps, due
to their level of vulnerability as shown in the LVI, CVI-LVI, and LEI.

The extent of vulnerabilities, as measured by the LEI and CSI vary across the gender of
individual household heads and self-rated poverty. According to Kakota, et al. (2011),
exposure to hazards varies across individuals and this depends primarily on their roles and
responsibilities that expose them to different climatic risks and access to resources. These, in
turn, leads to varied adaptive capacity to respond to the risk of climate change and food
insecurity. One can argue that within the same households, vulnerability to the adverse
impact of climate change like food security, health, and poverty differ among households
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such as men, women, and children. Statistically, the LEI and the CSI was not significant
across the health status of the households. On the other hand, the LEI and CSI were
statistically significant across gender and self-rated poverty. Thus, women are more
vulnerable and tend to adopt more severe food coping strategies than men. There is socio-
economic and cultural factors and existing gender inequalities in the Northern Ghana due to
very limited access to land by women, women’s role as caregivers, and household caretakers,
among others. These already existing disparities are worsened by the impact of climate
change and natural disasters.

8.2.4 Drivers of Food Security

Food security, at both the national and the household’s level, rests upon four main building
blocks: availability, access, use and utilization, and stability. Whiles the first three elements
describe the food flow, they can be described as temporal determinants of food security. The
fourth element (i.e., stability) is the sustainability of availability, access, use and utilization.
According to the empirical evidence, all these elements positively influence food security.
The results of the PLS Importance Performance Map Analysis showed that food utilization is
the most important factor for rural household food security, followed by food stability. The
least important was availability. These findings are not surprising considering the context
(i.e., rural) in which the study was carried out. Unlike urban areas where food accessibility
could be a major issue, lack of access to nutritious and balanced diets are reported to be a
major impediment to the health and well-being of people living in rural areas (Carothers and
Chambers, 1981; Bebbington, 1999; Drysdale et al., 2019).

The effects of availability, accessibility, utilisation and stability are as a result of the
intersection and reinforcement of direct, indirect and other general biophysical, socio-
economic, political, and institutional factors. Across and influencing all the four building
dimensions are resilient factors such age, level of education, dependency ratio, household
poverty status, condition and type of house, social capital, among others. These findings are
congruent with the results obtained by other researchers that explored factors that influence
food security using lower level of indicators (Frankenberger, 1992; Alinovi et al., 2009; Di
Falco et al., 2012).
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8.2.5 Institutional Diagnostics: The role of institutions and the institutional
arrangement for efficient implementation of adaptation policies

As found in the study, institutions influence the ability to mitigate, cope and adapt to the
adverse effects of climate change within communities. Furthermore, implementation of
adaptation policies is hinged greatly on diverse institutional arrangements at the national,
regional, and local levels. Previous studies have found that the success of past climate change
adaption practices among the rural poor depends significantly on the nature of formal and

informal local institutions (Agrawal et al., 2008; Réling, et al., 2012; Berman et al., 2012).

This study found that both local and international organisations operating in Northern Ghana
undertake a plethora of activities to facilitate the sustainable livelihoods of the poor.
Confirming from the households or the beneficiaries, most communities across the case-study
region generally seem to have beneficial experiences with direct assistance received from the
institutions. The institutions have made a significant difference in the communities through
the provision of water and boreholes, networking and access to markets, farm inputs, training
and skill development, microcredit schemes for employment diversification, among others. It
is important to note that despite the numerous interventions by the institutions, some
activities are not considered as priority (e.g., credit support for emergency preparedness or
recovery from shocks and disaster; and promotion of ICT and other communication
technologies). In most developing countries, these are common issues facing rural
communities (Osei, 2017; Onu, et al., 2018; Asravor, et al., 2019). It is essential for the
government to create municipal and districts disaster management bodies to address some of
these issues, instead of relying on the national disaster management body and other multi-

lateral organisations.

It was also noted that the issue of haphazard coverage and selection of beneficiaries tend to
exclude the majority of the rural poor. The selection of beneficiaries, for instance, are guided
by predefined criteria by the institutions. Notable among these include access to land, food
insecurity status, membership of formal or informal groups, and level of exposure of risk of
drought or other extreme climate change. Other indicators include, level of poverty, and
gender. It is important to note that gender was not among the top four, perhaps due to lack of
access to land by women in Northern Ghana. From the qualitative perspective, the study
revealed several useful insights into the institutional arrangements that hinder effective
implementation of adaptation policies within the region. Some key points that emerged

include inadequate coordination among policy actors, ineffective decentralization, limited
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attention to gender and inclusion, and insufficient inclusion of grassroots voices. For local
NGOs, the study identified peculiar challenges that hinder their operations, besides the
identified institutional arrangements. The top three challenges faced by the local NGOs are:
(1) donor priority programmes; (ii) lack of or poor public infrastructure in project areas; and,
(iii) natural and social barriers. These, among others, always raise an issue of sustainability of

what is accomplished after project completion.

8.3 Contribution of the Study
This sub-section presents the contribution of the study from three perspectives: empirical,

methodological, and theoretical contributions.

8.3.1 Empirical Contribution

Empirically, the study contributes comprehensively to the existing body of academic
literature on the assessment of rural household food security. The study estimates different
biophysical, political, socio-economic, and institutional factors that intersect to influence the
dimensions and the overall food security in the rural setting. This is very relevant due to the
complexity of rural households’ vulnerability to climate change, on one end of the continuum

and food security on the other side of the continuum.

It is well established in the literature that food security is hampered by four major
dimensions: availability, accessibility, utilization, and stability. The extent to which each of
these influences overall food security in rural settings is hardly found in the literature. To the
best of my knowledge, no study has been published, from empirical perspective, how these
dimensions affect the overall food security, and which one is more important, especially in
sub-Sahara Africa. Thus, this is the first study to examine biophysical, socio-economic,
political and institutions factors that directly and indirectly influence rural household food

security.

8.3.2 Methodological Contribution
From the methodological point of view, the study is positioned within the triangulation and

nested concurrent approach (mixed methods) as well as PLS-SEM.

a. Mixed Methods Approach to the Analysis of Climate Vulnerability and Food
Security

Scholars within the social science discipline, in recent times, have been intrigued with the

application of a mixed methods approach to research problems. One of the major reasons of
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the mushrooming of this method is due to the availability of data (Johnson and Turner, 2003).
As a strength, the application of mixed methods helps to assess specific research questions
(i.e., how and why-type of questions). Further, it enhances the level of detail of the issue
under study (Teddlie and Tashakkori, 2011; Weaver-Hightower, 2013). On the issue of
climate vulnerability in Ghana, for instance, there is negligible variables in the major surveys
(i.e., population census and Ghana living standard surveys) that takes place every 10 and 6
years, respectively. Moreover, there is lack of comprehensive district and household level
data set on the issue of climate vulnerability. The latter is not different regarding the issue of
food security. Researchers therefore resort to primary data to assess the issue of vulnerability
and food security. In this study, attempt was made to use both primary and secondary data
(i.e., climatic indicators and malnutrition variables) to assess the situation of climate
vulnerability and food security status in the Northern Ghana. In addition, these were

complemented with interviews and focus group discussions.

By combining methods at various stages, this study has provided a comprehensive
assessment of climate vulnerability and food security intersection both at the municipal and
household level. The study offers more details on the various indicators that renders
households and communities vulnerable in the context of rural setting in Ghana. The study
provides step by step guidance on how to apply mixed-methods approach on the two complex
and multi-dimensional issues on the continent, which can be applied to answer similar or

other research questions in the context of other developing countries.

b. Application of the PLS-SEM to assess Food Security

There is a plethora of metrics for measuring observed food security (Frankenberger, 1992;
Eele, 1994; Jones et al., 2013; Leroy et al., 2015). Moreover, the literature is repletes with
studies on the determinants of food (in)security using econometric models such as multiple
regression, binary regression model, etc (Alinovi et al., 2009; Kuwornu et al., 2013; Adom,
2014). Common in all these methods is the assessment of the determinants of food security
using lower-level socio-economic indicators. Researchers have always limited their
assessment to the direct socio-economic variables often neglecting both direct and indirect
biophysical, political, and institutional factors. In addition, and more importantly, researchers
on the issue of food security have never been bold to assess the extent to which the four
dimensions of food security affect overall food security among the rural poor in developing
countries. The present study overcome these challenges and applies the Smart PLS-SEM
technique to assess the direct and indirect influence of 73 socio-economic, biophysical,
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political, and institutional variables on rural food security. These are further applied to
estimate the direction and the importance of FAV, FAC, FUT, and the FST on the overall
food rural household food security. The indicator-based approach also aided the study to
select relevant variables to assess the coping behaviour to food insecurity.

8.3.3 Theoretical Contribution

This thesis has addressed the different factors that simultaneously intersect to render rural
households vulnerable to climate change and food insecure. Due to the complexities of the
two issues, the thesis conceptualized vulnerability to climate change from the integrated
approach perspective and food security (consisting of four dimensions), all within the SLF.
On one hand, by investigating the issue of livelihood vulnerability in general and household
vulnerability based on the asset pentagon of rural households, this thesis has contributed to
the understanding of exposure, sensitivity and adaptation encapsulated within the framework
of vulnerability to climate change vis-a-vis livelihood assets. On the other hand, by
estimating the magnitude and the direction of the four pillars of food security, this thesis has
contributed to the understanding livelihood outcome regarding improved food security within
the SLF.

a) Theoretical contribution to Vulnerability to Climate Change
The SLF has gain ascendency and has widely been applied within the context of development
interventions in many income generating projects such as commercial and subsistence
farming, livestock production, small scale mining, cooperatives, fishing, etc. (DFID, 1999).
The vulnerability context within the SLA frames the external environment in which the
households strive. The livelihoods of the households and the wider availability of assets are
fundamentally affected by critical trends such as climate change. Through the estimation of
LVI, LVI_CVI and LEI, the vulnerability of the communities and the households was
determined. In the process, the study found that selection of variables for each of the five
capital assets was very crucial because the application of these assets is context specific. For
instance, loss of jobs from mining, tourism, etc was not applicable in the study communities
due to the absence of these income generating activities. Thus, selection of indicators across
the five assets pentagon was accomplished through literature, interviews and focus group

discussions.

The reorganization of the composite LVI index to capture LVI_CVI has enhanced the

understanding of the shocks, trends and seasonality of climate change and variable in the
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rural part of the Northern Ghana. The study findings showed that the study region is more
exposed to the impact of climate change as opposed to sensitivity and adaptation.
Communities usually have limited or no control of the level of vulnerability and this bring
out the issue of institutions diagnostics which are very pivotal in the enhancement of adaptive

capacity of the households and communities.

b) Theoretical Contribution to Livelihood Outcome
Throughout the literature, no single theory provides a comprehensive reason for the
prevalence of food insecurity in the world. Hence, the combination of SLA and capability
theory. All the theories underpinning food security argue and explain food security in pockets
(i.e., from one dimension to the other). The SLA uses the asset pentagon to gain
understanding of the people’s strengths. It is assumed that households endeavour to convert
these into positive livelihood outcome such as food security. From the definition of food
security adopted by this study, households are assumed be food secure across all the four

dimensions as per the globally accepted definition.

Unfortunately, researchers have not been bold enough to quantify how each of these pillars
influence overall food security. This is major research gap not only in the literature but also
in the theories that explain the concept of food security. Scholars that research into
determinants of food security usually compute food security using metrics such as dietary
diversity, food consumption score, coping strategy index, etc and run regression using socio-
economic variables (Sibrian, et al., 2007; Mjonono, et al., 2009; Kuwornu, et al., 2013;
Nkegbe et al., 2017; Akukwe, 2020). | argue that this is not enough to explain why
households are food insecure. It is time researchers move into quantifying how each of the
four pillars and resilience factors, simultaneously, influence overall food security. From this
study, food utilisation was more important in explaining rural household food security,
followed by food stability. Rural households could have access to all the five capital assets.
However, due to the dynamic nature of some of these composite variables, households are
unable to access or apply them to attain food security at certain point in time. Food
availability could be attained but the issues of storage, sanitation, hygiene, etc as discussed
and estimated under FUT can compromise the attainment of food security. Researchers and
practitioners need to have a broader understanding of how the four pillars as well as

resilience factors are shaped to influence overall household food security.
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8.4 Policy Recommendations for Policy Makers, Practitioners, Researchers and the
Government

The findings of this thesis entail relevant implications for policy makers, practitioners,
researchers and government who aim to alleviate rural household vulnerability and ensure
food security. In broad terms, it is recommended that relevant stakeholders should increase
investment in science and technology related to drought early warning (Chapter 2); support
community economic empowerment programmes (Chapter 6); transform the rural policy
environment (Chapter 7); foster effective inter-sectoral partnership and co-ordination
(Chapters 6 and 7); develop innovative approach for sustainable funding for local institutions;
reinforce microfinance institutions’ actions to combat climate change (Chapter 7), and
enforce performance monitoring and evaluation mechanisms (Chapters 2, 3, 6, and 7). These

are detailed in the following sub-sections below.

8.4.1 Climate Change Information

Rural households, who are predominantly subsistence farmers, need to adapt to more severe
and frequent droughts and floods in the Northern Ghana because of climate change. The form
and extent to which rural households embrace adaptation measures in response to drought,
could differ due to different level of exposure and vulnerability to climate change. The study
recommends increased investments in drought early warning weather systems at the national,
regional and municipal levels. Thus, a certain proportion of the fund could be allocated to
drought management activities in the Northern Ghana using already existing institutional

structures to operationalise the fund.

8.4.2 Community Economic Empowerment Programmes

The government of Ghana should make concerted efforts towards sustainable community
economic empowerment programmes. The study found that agriculture is the sole source of
income for more than 80 percent of respondents. Rural households with inadequate resources
for healthy food may seek to maximize their limited incomes by consuming less-expensive,

and energy-dense foods, instead of more expensive, nutrient-dense foods.

It is recommended that government and relevant stakeholders should support income
generation activities and employment creation. Thus, there is the need to promote sustainable
livelihood among rural households through job-creating programmes and policy of
government. This will reduce farmers’ dependency ratio and increase household income,

hence, empowering the rural households to be food secured. Moreover, government and the
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relevant stakeholders should launch more nutrition education focusing on the different food
groups, process of cooking, processing and dietary diversification practices among low-
income households. This will help rural households re-orient their daily diets towards the
consumption of a more diversified diet and achieve the food utilization dimension of food

security.

Finally, each of the indices created differ across gender. It is recommended that government
and other institutional policies should lay more emphasis on women’s empowerment. The
government of Ghana should revise existing laws and engage traditional leaders on issues
that restrict women’s ownership of and/or access to productive resources (e.g., land),

especially in Northern Ghana.

8.4.3 Transforming Rural Policy Environment: Context and Processes

In Ghana, the Environmental Protection Agency (EPA) has identified potential climate
impacts and proposed potential adaptation and mitigation strategies in various sectors of the
economy. Nevertheless, it is the lack of institutional flexibility and support that reduces the
possibility for these being implemented. According to Ziervogel and Erickson (2010), the
debate on food security and climate change has focused largely on agricultural production
with little attention to policy and institutional reform. The existence of institutional weakness

makes the enforcement of mitigation and adaption measures a problem.

Broadly, the study recommend that relevant stakeholders and policy makers should
strengthen the existing institutions and its working arrangements for effective implementation
of adaptation and mitigation measures. On the issue of decentralization, as found in the study,
it is recommended that the government of Ghana shift focus and put money where action
happens. Strenuous effort should be put in place to ensure that the right sum of money
trickles down to the sub-national levels such as the municipal and district levels where
implementation happens. Further, there should be an administrative simplification strategy at
the sub-national level to ensure that rural poor and the farmers get access to the entitlement of

government support programmes.

On inclusiveness, there is a plethora of tools for conducting participatory vulnerability
assessment and gender analysis. It is recommended that capacity building for all relevant
stakeholders and non-state actors including gender should be a priority not only to make use
of the tools but also implement response actions on the ground. In addition, the need to
allocate gender budgets for gender policies, strategies and action plans in climate
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vulnerability and food security cannot be overstated. Moreover, it is recommended that the
government of Ghana and all relevant stakeholders should review policies, particularly those
that are not yet approved, to make it more inclusive. Government services, such as extension,
and mechanisation should consider finding best strategy of reaching more vulnerable farmers

in the communities.

8.4.4 Effective Inter-Sectoral Partnership and Co-ordination

The impacts of climate change vary across the various sectors of the economy. On the other
hand, food security and nutrition issues are multidisciplinary in nature. As shown in the
vulnerability indices and the formative-formative structural equation model, there are diverse
factors that renders rural households vulnerable and food insecure. Thus, these two issues

will be best addressed through well-co-ordinated multi-sectoral approaches.

Further, as pointed out in chapter three, nutrition interventions in Ghana are spread across
more than ten ministries, departments and agencies. This presupposed that most interventions
are delivered as part of the wider programmes of the ministries, departments and agencies
(MDA’s) which often have broad aims, leading to a consistent lack of expenditure
specifically allocated to nutrition (i.e., food utilization). The study recommends that
government should introduce expenditure lines, with a common budget code, for sub-
programmes that cover nutrition interventions in the various MDA’s. This will not only
ensure funding commitment but also facilitate monitoring of expenditure for high-impact
interventions that are crucial for children’s development and for their long-term productivity

in the rural areas.

The agricultural sector is a key role-player in ensuring improved food security and nutrition.
It is, therefore, critical to dovetail interventions for the nutrition and agricultural sectors that
promote better nutrition for all Ghanaians, most especially in rural settings. The study
recommends that the government of Ghana increases its spending on a broad set of nutrition-
sensitive interventions within the agriculture sector. These interventions should include,
among others, food price policies for promoting healthy diets, food safety and aflatoxin
prevention, food fortification, agricultural marketing, and the diversification and sustainable

intensification of agriculture production.

As evidenced in the food security model, lack of or poor public infrastructure in project areas
was also a challenge for institutions working in the rural communities on climate change and

sustainable food security. The study further recommends that government and all relevant
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stakeholders should increase investment in irrigation infrastructure, better storage facilities,
and improving roads in the rural communities. Thus, a policy environment that fosters and
promotes investments in these sectors can help address these challenges of food security and
climate change.

Finally, inadequate coordination among policy actors demands that there is the need to
explore new avenues of cooperation and strengthening existing institutional collaboration and
capacity to analyse and monitor climate change impacts on food security. The study
recommends strong and effective coordination between government ministries and research
institutions in Northern Ghana. Better governance from local to national levels is necessary
condition to ensure NGOs and other government institutions, in the long run, are in a better
position to build the capacity of smallholder farmers that will lead to sustained

implementation of strategies long after the NGO programme cycle.

8.4.5 Innovative Approach for sustainable funding for NGOs and local Institutions

The study found that multi-lateral donors outside the continent were the main funders of all
sampled non-financial institutions. The total dependence on donor funding for survival is
extremely worrying in the sense that when funding ceases then the social service sector
would be vastly affected. The Ghana beyond aid agenda, as pointed during the key informant
interviews (KII), has also caused most funders to discontinue funding most programmes of
NGOs. Moreover, there has been a shift in international donor priorities from one sector to
another over the years (Shardul and Maelis, 2010). One implication of these is that the NGOs
have to be strategic about where they are headed and what kind of projects will work best for
them in order to attract funding. It was noted that NGOs whose main objective is to enhance
community-based adaptation to climate change through climate-smart agriculture, have now

added campaign activities (e.g., HIV) to their programmes.

The study recommends that local NGOs continue to push for the climate change adaptation
and sustainable food security agenda without losing focus. In doing so, they should seek and
tap into existing domestic sources of funding. The study further recommends that institutions
should carry out scientific research and forecast the current donor trend. In doing so, they
should carry out an exhaustive needs analysis (i.e., soil management practices, irrigation,
improved varieties, etc) in order to come up with the best way forward to secure funding.
Lastly, while there is a competition for funding among local NGOs working in the same

environment on similar issues, the study noted that there was a collaboration between some
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of the institutions. Typical among them was Masara N'Arziki Farmers Association and
Solidaridad Tamale who collaborate on many issues such as farm demonstrations, among
others. it is recommended that institutions can collaborate, write and submit a good proposal
which bring the strength of the two institutions together to get funding from donors.

8.4.6 Reinforcing Microfinance Institutions’ Actions to Combat Climate Change

The observable impacts of climate change are happening fast. In light of this, the strategies
and resources to mitigate and adapt to those changes are developing quickly across the globe.
It is therefore important that MFIs stay informed about the impact of climate change and
existing adaptation policies. Besides granting loans to farmers, MFIs also offer advice on
alternative source of income and livelihood diversification strategies. Further, the study found
that the understanding of climate change by the staff in the MFIs was just moderate while
some do not have understanding at all regarding climate change and adaptation policy. The
study recommends that MFIs should consider integrating climate change into their strategic
planning and those plans should include concrete steps for both mitigation and adaptation.
The government of Ghana and all relevant stakeholders should hold annual meetings to
sensitize staff and boards of MFIs about the current science and economics of climate
change. Further, MFIs are recommended to organize awareness campaigns aimed at
customers about the impact of climate change, adaptation options, and the availability of

renewable sources of energy (or cleaner sources) for cooking and lighting.

8.4.7 Enforcing performance Monitoring and Evaluation Mechanisms

For effective and efficient implementation of climate change adaptation policies and other
interventions that improved food security, accurate tracking of progress and performance at
all operational levels is paramount. The government of Ghana has made a concerted effort to
established monitoring and evaluation systems in many sectors of the economy to assess
progress and performance on climate change adaptation and food security. The study
recommend that effort should be put in place to establish relevant indices that will track and
monitor performance at the regional level. The effort should be geared toward getting reliable
data to create indices such as food security covering all the four dimensions — availability,
accessibility, utilisation and stability. On climate change, efforts to get the relevant data to
create indices such as level of implementation of adaptation policies or level of vulnerability:
comprising of exposure, sensitivity and adaptation - will assist to track performance at the
regional and national level. This evidence-based monitoring tool could be fostered through
public-private partnerships.
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8.5 Limitations and Possible Future Research
Notwithstanding the methodological and theoretical contributions with comprehensive policy

implication, this study also has some limitations.

In objective one, the study assessed the extent of vulnerability of rural households using the
asset pentagon within the sustainable livelihood framework. Similarly, the state of food
security was determined using the coping strategy index. These were accomplished using
data from cross sectional surveillance. According to DFID (1999), asset endowments change
over time and therefore pentagons are constantly shifting. From the LEI, 51.5 percent of the
households are clustered as “high” vulnerable while 1.7 percent as “very high vulnerable”.
The study, however, did not assess whether these households and those with very high CSI
got back to a normal situation after the hardship season or when climatic factors are
favourable or after application of the identified coping strategies. Thus, do those who are
highly vulnerable escape and tend to be less vulnerable or food secure when beginning to
have access to particular combination of assets? This is a huge research gap and future
research can explore the application of both panel and cross-sectional data to portray
longitudinal and cross-sectional characteristics of households where these dynamics could be
established.

In addition, there is a possibility of recall bias in some of the indicators. For instance, data
was gathered mostly through the household head over the past 30 days for all the coping
strategies. Moreover, across the four dimensions of food security, some of the indicators had
time dimensions (e.g., changes in the level of household income over the last five years). The

large sample size, however, added to the strength of the analysis.

Finally, in addition to the future research opportunities of using cross sectional and panel data
to further assess the extent resilient of rural households, the last limitation has to do with
samples. On one hand, for addressing the third overarching research objective on institutions,
the sample used was composed of 11, including 5 microfinance institutions. Although this is
a fair sample size for qualitative methods, a larger sample size of non-microfinance
institutions (i.e., both government and non-governmental organisations) would have had
advantage regarding the generalizability of the findings. Further, the study was confined to
the Northern Ghana region without considering the Upper East and Upper West due to the
researcher’s financial considerations. Future research could replicate the studies covering the

two regions with more institutions. This is important future research because there are
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absolutely no empirical cross-regional studies linking climate change and food security in the

developing world as shown in the study.
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APPENDIX 1: Factors that Intersect to Influence Food Security at Rural Households

SUB-COMP VAR. | DESCRIPTION OF THE VARIABLE SCALE
Direct Climatic Factors (DC1)
Unpredictability of precipitation over the past 20 years
DCl.a [1 = Strongly Disagree; 2 Disagree; 3 = Neutral; 4 = Agree; 5 = | Ordinal*
Strongly Agree]
DC1.b | Delay on the onset of the wet season over the past 20 years Ordinal*
DCl.c | Perceived increased in temperatures over the past 20 years Ordinal*
DC1d The extent to Whic_h prolong drqught has affected productivity of Ordinal*
food over the past five years farming season.
DCl.e | Perceived effect of climatic issues on household food storage system | Ordinal*
DC1.f | Climatic issues affect household food storage process Ordinal*
Indirect Climatic Factor (IC1)
Changes in the availability of expected local staple food in the local
ICl.a market over last five years due to climatic issues [1=Very low, Ordinal*
2=Low; 3=Normal; 4=High; 5=Very High]
ICLb Changes in the availability of preferred or expected imported staple Ordinal®
' food products in the community market
IC1.c Changes in availability of preferred or expected local cash food Ordinal®
Food ’ products in the community market
Availability IC1.d Changes in the sufficiency of expec?ed s.taple food in the local Ordinal®
(FAV) ' market over last five years due to climatic issues
Other General Factors (GF1)
Availability of preferred or expected local staple food products in ordinal®
GFl.a | the community market [L=Never, 2=Rarely; 3=Sometimes;
4=0ften; 5=Always]
GELb Availability of preferred or expected imported staple food products | Ordinal®
' in the community market
GFlc Availability of preferred or expected local cash food products in the | Ordinal®
' community market
GFLd Sufficiency of preferred or expected staple food in the community Ordinal®
market
Intensity of irrigation per acre of land [1=No irrigation at all;
GELe 2=Watering can; 3= Surface / Terraced co_veri_ng 50_%; 4_ = Surface Ordinal
' / Terraced covering the whole land; 5 = High intensity with modern
facilities -drip, sprinkler, etc]
Resilience Factors (RFi. x)
| Same across all dimensions
Direct Climatic Factors (DC2)
The extent to which climate issues and related diseases affect .
i household income Ordinal™
DC2.b | Extent to which climatic issues increase household food storage cost | Ordinal®
Faod - Changes in the condition of the road network due to climatic issues —
Accessibility | DC2.c . . . . Ordinal
(FAC) such as excessive ralnfal_l and-floodlng over the past five years
Indirect Climatic Factor (1C2)
IC2.a Char_lges .in_the level of household income over last five years due Ordinal®
to climatic issues
IC2.b Changes in the low level of income leading food shortage over last | Ordinal®
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five years due to climatic issues

Changes in the prices of general food items over last five years due

—— to climatic issues Ordinal®
Changes in the high prices leading household food shortage over :
&2 last fig\]/e years duegtorzzlimatic issu%s, ’ Ordinal®
Changes in the expenditure for feeding and other activities (e.qg.,
IC2.e paying school fees, health, etc) over last five years due to climatic Ordinal®
issues.
1C2.f Changes in the availab_ility of discount or off_er.on food price in the Ordinal®
' local market over last five years due to climatic issues
Other General Factors (GF)
Extent to which money is set aside for savings [1=Never; 2= .
Clreg Seldom; 3= About hal)f/the time; 4:Usually;95=[Always] Qe
GF2.b Perceived prices of general food items Ordinal®
GF2.c Shortage of food in the household is as a result of high food prices Ordinal*
GF2.d Current level of household income Ordinal®
GE2.e _Shortage of food in the household is as a result of low level of Ordinal*
income
Extent of diversity and competitiveness of market in the community
or the nearby market [1=No market at all; 2= low diversified and
GF2.f competitive; 3=Somewhat diversified and competitive; Ordinal
4=Diversified and competitive; 5=Highly diversified and
competitive]
GF2.9 Availability of discount or offer on food price in the local market Ordinal®
GE2.h State of road from the community to the nearby market centre Ordinal
' [1=Very bad; 2=Bad; 3=Somewhat; 4= Good; 5=Very Good]
Resilience Factors (RF)
Same across all dimensions
Direct Climatic Factors (DC3)
The extent to which climate change affect household usage or .
P32 | utilization of land, ’ ’ Ul
DC2.b The extent to which climate change reduce food longevity Ordinal®
The extent to which the rising temperatures has led to an increase in .
DC3.c mycotoxins in household foo%l sup?)ly? Ordinal®
DC3.d The extent to which climate change affect household food choice Ordinal®
and habit
Food DC3.e ;I';Seteer;dent to which climate change affect household cooking Ordinal®
Utilisation Climatic i 10 eal outsid b & food T
(FUT) DC3.f imatic issues cause to eat outside or buy ready food from Ordinal*
outside as a coping strategy
Climatic issues affect home sanitation system of the house )
DC3.g . . . Ordinal*
and its surrounding (e.g., muddy or dusty environment)
Indirect Climatic Factor (IC3)
IC3.a The_e_xtent to which cIir_nate change affected the food quality or Ordinal®
' nutrition level over last five years
IC3b The e_xtent to which climate change has affected the quality of Ordinal®
' drinking water over last five years
IC3.c The extent to which climate change has affected the food Ordinal®
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| quality on food safety in local market over last five years

Other General Factors (GF3)

GF3.a | Household having a hygienic sanitation facility Ordinal*
GF3.b Household having knowledge about maintaining nutritious and -
o . . Ordinal
hygienic way of cooking and washing food

GF3.c Household having sufficient knowledge about taking precaution Ordinal*

against malaria

GF3.d General health status / condition of the household head Ordinal

[1=Very bad; 2=Bad; 3=Fair; 4=Good; 5=Very Good]
GF3.e Quality of drinking water (source of drinking /cooking water) — Ordinal
[1=Very poor; 2=Poor; 3=Normal; 4=Good; 5=Very Good]
Resilience Factors (RF)
Same across all dimensions
Direct Climatic Factors (DC4)
DC4.2 The extent to which availability of manufactured food from animal Ordinal®
' origin are impacted due to climatic issues over the past 5 years
The extent to which climate change causes an increase in short term -
DC4.b food prices Ordinal
DC4.c | Perceived prolong drought period during the last planting season Ordinal®
Indirect Climatic Factor (1C4)

ICd.a Chang_es_ln the stability of food supply over last five years due to Ordinal®

climatic issues

ICAb Chang_es.m the stability of food price over last five years due to Ordinal®

climatic issues,

ICA.c Changes in the unavailability of food in market leading food Ordinal®
Food Stability ' shortage over last five years due to climatic issues
(STB) Changes in the access to quick credit to buy food due to climate -

e change over the past five years Ordinal

The extent to which climate change has induced / triggered new pest -

B and diseases over the past five years Clrellnit

Other General Factors (GF4)

GF4.a Ease of access to loan / Credit Ordinal®

GF4.b Perceived stability of food price Ordinal®

GF4.c Frequency of occurrences of natural disasters in the community Ordinal®

GF4.d Unavailability of food in the local market leading to food shortage Ordinal®

GF4.e The extent to which political / tribal tension leads to food fluctuation | Ordinal®

The extent to which general economic hardship affect household Ordinal®

GFA.f .

food stability
GE4 Generally, household has the capacity to keep up for the future in Ordinal®
9 respect to food security and climate change adaptation
Resilience Factors (RF)

RF1 Sex of the household head [0=Female; 1=Male] Dummy
Resilient RF2 Age of the household head [1=18-35; 2=36-50; 3=51-70; 4= 70+] | Ordinal
Factors (RF) | RF3 I5-|§uzsgz(])ld size in groupings [1=0-5; 2=6-10; 3=11-15; 4=16-20; Ordinal

RE4 Level of education of household head [1=No School; 2=Basic Ordinal

Education; 3= Secondary Education; 4= Tertiary Education]
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Number of school-going children and aged [Dependency ratio]
RF5 [1 = 0-20%; 2 = 21-40%; 3 = 41-60%; 4 = 61-80%; 5 = 81 — | Ordinal
100%]
Household poverty / economic status (Self-rated poverty status) — [
RF6 1 = Very Poor; 2= Poor; 3=Just getting along; 4= Reasonably | Ordinal
comfortable; 5= Wealth]
RF7 Head of household having supplementary job [0=No; 1=Yes] Dummy
RF8 Spouse or any household member doing job [0=No, 1=Yes] Dummy
Type of House [1 = Bamboo / Wood; 2 = Mud; 3 = Bricks; 4= :
R M%Sture of Mud[and Bricks 5 = Blocks] eI TEL
RE10 ?lvg;zghip of Car / Motor for going to farm or buying food [0=No; Dummy
Social capital measured as involvement and strength of the number
RF11 of groups household head belongs [1=Very Weak; 2 = Weak; 3 = Ordinal
Somewhat; 4 = Strong; 5 = Very Strong]
Social Desirability Item
SD1 I have never intensely disliked anyone Ordinal
Social SD2 | am always willing to admit it when | make a mistake Ordinal
Desirability | SD3 I am always courteous, even to people who are disagreeable Ordinal
SD4 I never resent being asked to return a favour Ordinal
SD5 I have almost never felt the urge to tell someone off Ordinal

*Ordinal scale of the order: 1=Strongly Disagree, 2=Disagree; 3=Neutral; 4=Agree; 5=Strongly Agree
*Qrdinal scale of the order: 1=Very low, 2=Low; 3=Normal; 4=High; 5=Very High
+ Ordinal scale of the order: 1=Never, 2=Rarely; 3=Sometimes; 4=0ften; 5=Always

APPENDIX 2: Methodology for Computing the Gamma Distribution of SPI

McKee et al. (1993) developed the Standardized Precipitation Index (SPI) for the purpose of
monitoring drought. The gamma distribution is defined by its frequency or probability
density function:

G0 = gax“le™V/? (X > 0), oo (AP. 1)
Where, « > 0, ais ashape factor, p > 0, B is a scale factor.
1"(a)=f0oo YO e (AP. 2)

Where, I' (o) is the gamma function.

Computation of the SPI involves fitting a gamma probability density function to a given
frequency distribution of precipitation total for a station. From Thom (1966), the maximum
likelihood solutions are used to optimally estimate o and f.

d=ﬁ<1+ /1+%> ............................................................ (AP. 3)
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Where, n = number of precipitation observations. The cumulative probability is given by:

G(x) = foxg(x)dx = /?é‘lfd‘ fox x®le=l/b (AP.6)
— X

Lett = /[3

GO =l t* e dt e (AP.7)

The gamma function is undefined for x=0 and a precipitation distribution may contain zeros,
the cumulative probability becomes

H(X) =@+ (1= q)G(X) eneeiiiii e (AP.8)

where g is the probability of a zero. If m is the number of zeros in a precipitation time series,
Thom (1966) states that g can be estimated by m/n. The cumulative probability, H(x), is then
transformed to the standard normal random variable Z with mean zero and variance of one,
which is the value of the SPI.
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APPENDIX 3: Descriptive Statistics of Actual sub-component values of Livelihood Vulnerability

LS Sub-Components AU e s el Minimum | Maximum
Components District | Mamprusi | Gonja | Municipal
Family dependency Index* 0,681 0,446 0,552 0,575 0.000 3.429
House type diversity index* 0.308 0.303 0.288 0.303 0.211 0.450
Socio- .
T Proportion of hOL-JsehO|dS where household head has 0.520 0.600 0.651 0.633 0.000 1.000
rofile no formal education*
P Cultivated landholding size index* 0.337 0268 0.360 0.356 0.047 0.992
Percentage of female headed household 0.090 0.082 0.233 0.078 0.000 1.000
Proportion of households with migrated members 0.240 0.235 0.198 0.189 0.000 1.000
Proportion of household with changes crop variety 0.710 0.800 0.826 0.733 0.000 1.000
Prop_oonn of_ hou_seholds reported change in 0.610 0.800 0.779 0.633 0.000 1,000
Livelihood sowing/planting time
ivelihoo . . .
Strategies Proportion of household reported gathering of wild 0.650 0.553 0.698 0.700 0.000 1.000
food for commercial purposes
Pro_portlon of household d_ependent solely on 0.840 0.882 0.907 0.889 0.000 1,000
agriculture as a source of income
Natural resource diversification index* 0.435 0.538 0.481 0.403 0.050 1.000
Social groupings diversity index 0.540 0.440 0.400 0.526 0.166 1.000
Proportion gf household received or seek assistance 0.810 0.788 0.802 0.711 0.000 1.000
through social network
. . Proportlon.of householq with financial transaction 0.350 0.294 0.256 0.267 0.000 1.000
Social Capital between friends or family members
Social interaction index (i.e. proportion of household 1.000
with reported number of interactions with other 0.190 0.150 0.158 0.214 0.050
relevant professions)
Profession diversity index 0.852 0.871 0.867 0.831 0.500 0.952
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Table 6.1 Continued

Major Sub-Components et West West LG Minimum | Maximum
Component P District Mamprusi Gonja Municipal
Perceived health status 0.223 0.216 0.213 0.222 0.167 0.333
Pro!oortlon _of h_ousehold reported kn_own precaution 0.251 0.272 0.253 0.222 0.1667 0.980
against basic diseases such as malaria
Health Propo_mon of household with reported reduction in 0.500 0.482 0.558 0.411 0.000 1,000
nutrition
Percent of household reported stress due to climatic 0.440 0.447 0.547 0411 0.000 1.000
factors.
Percent of household with disease due to climatic factor 0.420 0.494 0.558 0.400 0.000 1.000
Household crop diversity index* 0.301 0.267 0.323 0.307 0.200 0.500
]E’Or(c))gortlon of household dependent on agriculture for 0.340 0.341 0.326 0.278 0.000 1,000
Proportion of household who consume seed stock held 0.430 0.494 0.430 0.356 0.000 1.000
Food for the next season
Prop(_)rtlon of h_ousehold who reported loss of soil 0.700 0.729 0.686 0.744 0.000 1,000
fertility of cultivated land
Proportion of households using pesticide 0.660 0.659 0.674 0.722 0.000 1.000
Proportion of households using fertilizer 0.700 0.729 0.686 0.744 0.000 1.000
Proportion of households that report utilizing natural 0.100 0.529 0.674 0.522 0.000 1.000
Water water source
Proportion of households using irrigation 0.260 0.165 0.070 0.067 0.000 1.000
Proporthn of household reported loss of property to 0.360 0.565 0.407 0.378 0.000 1,000
Natural natural disaster
Disaster Proportion of household.wnh recenF death of family 0.110 0.200 0.093 0.022 0.000 1,000
member due to natural disaster or disease outbreak
Inverse of average_z number of flo_ods that occurred and 0.302 0.269 0.263 0.277 0.000 1,000
destroyed properties) in the previous
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Table 6.1 Continued
Major : Kumbungu West West Yendi .. .
Component SIEHCIT BT District Mamprusi | Gonja | Municipal il bl
Climate I'Drempltatlon and precipitation pattern perception 0.314 0.272 0.272 0.296 0.200 1.000
s index*
variability ..
Temperature and hot months perception index* 0.274 0.287 0.296 0.309 0.200 1.000
Proportion of households that do not have TV at home 0.290 0.506 0.488 0.544 0.000 1.000
Skills and Proportion of households that do not have radio at 0.290 0.435 0.616 0.500 0.000 1,000
Technology home
Proportion of households that do not have smart phone 0.480 0.635 0.547 0.700 0.000 1.000
Perceived knowledge of soil fertility 0.480 0.412 0.349 0.367 0.000 1.000
Percent of households with an outstanding money loan 0.410 0.753 0.674 0.378 0.000 1.000
Finance Prop_ortlon o_f household with family member working 0.520 0.788 0.674 0.467 0.000 1.000
outside farming
*Computed as (1/Actual value + 1) .................................. Eqn. 6.1-
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APPENDIX 4: Household Survey Questionnaire

PROJECT TITLE: ANALYZING THE INTERSECTION OF CLIMATE
VULNERABILITY AND HOUSEHOLD FOOD INSECURITY IN NORTHERN GHANA:
A SUSTAINABLE LIVELIHOODS APPROACH

The main objective of this study is to assess the scenarios of rural households’ food security
and the different pathways in which biophysical, socio-economic and other drivers affect
food security in the Northern part of Ghana. The study is a fulfilment for the award of Doctor
of Philosophy (PhD) in Development Studies (University of the Western Cape, South Africa).
Please respond to the following survey items by checking the appropriate response next to
each question/item. All information is confidential. Your co-operation is needed and will
greatly be appreciated.

HOUSEHOLD LEVEL QUESTIONNAIRE

Questionnaire ID/Household Number: Date: / /2018/19
Region:
District: District Code:
Community: Community Code:
Detail of Enumerator
Name and Initial of Enumerator:
A. DEMOGRAPHIC AND HOUSEHOLD INFORMATION
1). Name of the household head (respondent). [ 1
2). What is your residential status? [ 1 O=Indigene 1= Migrant
3). What is the tenure arrangement of your house? [ 1] 1 =0wn 2 = Rent

3=Provided by relative 4 = Provided by employer 5=0thers (Specify)
4). How many rooms does your household occupy?

NB: For question 5 through 7 observe (do not ask the respondent) and tick the right option.

5). What is the main material used to construct the walls of the house? [ ]

1= Wood/Bamboo 2=Mud 3= Brick 4 = Cement Block
6=Others (Specifty) _

6). What is the current condition of the building and roof?

1 =Excellent | 2= Good 3 = Fair 4 = Bad
a. | Building condition ] ] []
b. | Roof condition ] O ]

7). What is the main material used to construct the roof of the house? [

1=Wood 2 = Bamboo 2= Grass/leave 3=Corrugated iron 4 = Tiles
5=Others (Specify) _
8). What is your household size (number of people who eat from the same pot ?[ ]
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9). Please | want some basic information of all the members of the households [Roster]

A B C D E F G H [ J
e houschos | What is the | aingle | What is the |15 [Namel | i | i) has | por month
member? [Name]’s O=Female | Age 2=married highest currently Occupation | secondary | (Main and
ID | relationshi 1= Male in 3=divorce level of | employed? [Major occupation | Secondar
to the houie— ) ears* /s; arated education sourjce of O—Ng Occu atign)
h y _p . completed? | 0=No ; _ P
old head? 4=widow/ 1=VYes income] 1=Yes GHs
widower
01 [ ] [ ] [ ] [ ] [ ] [ ]
02 [ ] [ ] [ ] [ ] [ ] [ ]
03 [ ] [ ] [ ] [ ] [ ] [ ]
04 [ ] [ ] [ ] [ ] [ ] [ ]
05 [ ] [ ] [ ] [ ] [ ] [ ]
06 [ ] [ ] [ ] [ ] [ ] [ ]
07 [ ] [ ] [ ] [ ] [ ] [ ]
08 [ ] [ ] [ ] [ ] [ ] [ ]
09 [ ] [ ] [ ] [ ] [ ] [ ]
10 [ ] [ ] [ ] [ ] [ ] [ ]
11 [ ] [ ] [ ] [ ] [ ] [ ]
12 [ ] [ ] [ ] [ ] [ ] [ ]
13 [ ] [ ] [ ] [ ] [ ] [ ]
14 [ ] [ ] [ ] [ ] [ ] [ ]
15 [ ] [ ] [ ] [ ] [ ] [ ]
16 [ ] [ ] [ ] [ ] [ ] [ ]

*For child below one year code is 0

Relationship to household head Code

1 = Self

4=Son/Daughter

7=Niece/Nephew

10=Father/Mother-in-Law

13=0thers (Specify) ..

2=Wife/Husband

5=Grandchild

8=Uncle/Aunt

11=Grandparent

3=Father/Mother

6=Sister/Brother

9=Son/Daughter-in-Law

12=Friend

Level of Education Code

0 = None

2=Secondary (Secondary/Vocational/O/A level)

4 = Koranic

1 = Basic (Primary/JHS/Middle)

3=Tertiary (Training college/Poly- technic/University)

5 = Others, specify:
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10). During the past 12 months, what fuel did you use most often for cooking? [ ]

1= Firewood 2 = Charcoal 3 =Gas 4 = Electricity

5 = Others (Specify) _

11). What kind of toilet facility does your household use? [ ]

1=Non/bush 2 = Latrin without slap 3 = Latrin with slap  4=Flash latrin (WC) 5=
Others (specify) _

B. RURAL HOUSEHOLDS’ VULNERABILITY AND LIVELIHOODS

B1. Infrastructure

12). How far is your farm from the nearest main road that connects to the district capital? [ ]
1=Less than 1 km 2=Between 1-5 km 3=Between 5 and 10 km 4 =Greater than 10
km

13). Is there a market in this community? (if no, jumptoqgl5) [ ] 0=No 1=yes
14). How far is the nearest market? [ ]

1=Less than 1 km 2=Between 1-5 km 3=Between 5 and 10 km 4 =Greater than 10
km

15). For each of the following, please tell me, if your preferred or expected products are
available at the community market and how frequently:

No. Statements 1=Never | 2=Seldom | 3=Often | 4=Always

a. | Local staple food products (e.g. maize,
yam, millet, etc.) [ ] [ ] [ ] [ ]

Imported staple food products (e.g. rice) [ ] [ ] [ 1] [ ]

Local cash crop products (e.g. cashew,
soya bean, Tiger nut, etc.) [ ] [ 1] [ ] [ ]

d. | Imported cash crop products (e.g. Onion,

Green Pepper, etc.) [ ] [ ] [ ] [ ]

16). Where do you usually sell your agricultural products? [ ] 1= Community
market 2=Nearby market  3=Distance Market 4=To commercial agents coming to
the community or nearby 5 = Others (specify) _ [If option 2 or 3 is
chosen then proceed to q17, otherwise jump to q18]

17). What is the state of the road from the community to the market? [ ]

1=Very bad 2=Bad 3=Somewhat 4 = Good 5= Very Good
18). How often do you experience food spoilage due to lack of market for your agricultural
products? [ ] 1 = Never 2 = Seldom 3=0ften 4=
Always

B2: Social Capital
19). Do you belong to any association? [if no, jumptoq23] [ ] 1=Yes 0=No
20). What type of association is it? [Please write the codes of all associations that apply]

Codes for g20
1=Farmer-based organization 2=Finance/credit association 3=Business/trader group
4=Religious/spiritual group 5=Gender-based group 6=0Other (specify) ..........
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21). If ‘Yes’ to any of these group in 20, please indicate how long have joined the group
and your level of involvement in the activities of the group.

Group/Organization

Years of Membership
1=Less than 1 year
2=Between 1- 4 years
3=Between 5-10 years
4=Greater than 10 years

Level of involvement
1=Not active
2=Somewhat active
3=Active

4=Very active

Farmer-based organization

Programe-based organization

Finance/credit association

Religious/spiritual group

Gender-based group

[
[
[
Business/trader group [
[
[
[

Other (specify) ..........

]
]
]
]
]
]
]

22). Among these professions, please indicate if you know someone and often interact with

him/her

Profession [P]

Do you know
someone as/in
[P]?
0=No
1=Yes

Have you received any
climate/farming
information from [P]
over the past 5 year?
0=No; 1=Yes

P1 | National government official including

minister

[ ]

[ ]

P2 | National local government official

P3 Radio, television & other announcers

P4 | Meteorologists

P5 | Agricultural veterinary officer

P6 | Agricultural extension officer

P7 | Machinery renter

[N U R NS FU— — — —

[
[
[
[
[
[
[
[

]
]
]
]
]
]
]
]

P8 | Shop sales person (agro-chemical shop)

P9 | Higher education Professionals
(University professor, lecturer, etc.).

P10 | Secondary education teacher (SHS, JHS, [ ] [ ]
etc.)

P11 | Authors, journalists & other writers [ ] [ ]

P12 | Farmer (crop production) [ ] [ ]

P13 | Animal producer (farmers into livestock [ ] [ ]
and poultry production)

P14 | Community leader [ ] [ ]

23). Has any member in your family or friends assisted you financially over the past 2 years?

[if no, jump to g25] [ 1] 0=No
24). How many people can you remember assisting you in this regard? .............
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25). Besides, financial assistance, has any member of your family or friend assisted you in
any way (e.g. labour, helping you on the farm, given you improved seeds/ pesticide, fertilizer,
etc.) over the past 2 years?  [if no, jump to q27] [ 1] 0=No 1=Yes
26). How many people can you remember assisting you in this regard? .............

B3. Natural Capital

27). Do you have access to agricultural land? [if no, jumptoqg35] [ ]
0=No 1=Yes

28). [If Yes to gq27], what is the size of your total land? [any unit allow] [

1

29). What is the total area under cultivation? [ _ 1

30). How did you obtain your land? [ ]

1=0Own land /purchased 2= Family land 3=Leased 4=Squatter

5=Others (specify) .....cccoviiiiiiiiiiiinn..

31). What is the level of soil fertility of the cultivated land? [ ]

1=Not fertile 2=Somewhat fertile 3=Fertile 4=Very fertile

32). Do you have access to irrigation during the period of drought? [ ] 0=No

1=Yes

33). If Yes, indicate the source of irrigation [ ]

1=River/stream 2=/Dam/Lake/Pond 3=well/dugout 4=Tap

water/borehole

5=Others (specify) .......ccevvvvvennn..n.

34). What proportion of your cultivated land is under irrigation?

35). Indicate the source of drinking water of the household [ ]

1=River/stream 2=/Dam/Lake/Pond 3=well/dugout/bore hold 4=Tap

water 5=Others (specify) ..........cooeiinn.

36). Did you harvest any cash crop (e.g. cotton, tobacco, cashew, Tiger nut, etc.) last year? [

] 1=Yes 0=No

37). [If yes to q36], how many bags (kilograms) did you harvest and sold last year?

38). Does the household or any member of your household gather wild food (e.g. blackberry,

shea nut, etc.), hunt, or harvest immature crops/products during the year? [ ] 0=No

1=Yes

39). For what purposes do you collect these products? [ ] 1= Subsistence 2= Commercial

40). Did you cultivate perishable agricultural crops last season/year? [ ] 0=No 1=Yes

If no, jump to g42

41). Do you have any storage facilities for your perishable agricultural product? [ ]

1=Yes; 2= No

B4. Economic, Financial and Human Capital

42). Are any members of your household currently living outside the village and financially

supporting your household (i.e. providing remittance income)? [ ]

1=Yes 0=No

43). [If Yes to g42] over the past 12 months how much (an estimate) did you receive from the

family member outside this village? GHs
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44). Please indicate if your households own any of the following and indicate the quantity

5
No Assets (A) Does theolicl)\lllgehil:d Yog;/n. ..[A] Quantity
a. Agricultural Tractor [ ]
b. Oxen Plough [ ]
C. Water pump [ ]
d. Wheel barrow [ ]
e. Knapsack [ ]
f. Tv [ ]
g. Radio [ ]
h. Bicycle [ ]
i Motorcycle [ ]
J. Tricycle [ ]
K. Car [ ]
l. Smart phone [ ]
m. Feature phone [ ]
45). Please indicate if you own any of these livestock and indicate the quantity
No. Type of livestock Does the household own[A]? Quantity
0=No 1=Yes
a. Cattle [ ]
b. Sheep [ ]
C. Goat [ 1]
d. Fowl [ ]
e. Turkey [ ]
f. Guinea Fowl [ ]
9. Pig [ 1]
h. Others: [ 1]

46). Do you are any member of your household have a savings account? [ ] 0=No 1=Yes
47). Have you had access to credit from any bank /microfinance institutions over the past 2

years? [

] 0=No 1=Yes

C. FOOD SECURITY STATUS OF THE HOUSEHOLDS
C1: Coping Strategy of households
48). Now | am going to read you several statements that people have made about their food
situation. For these statements, please tell me whether the statement was often true,
sometimes true, or never true for you/your household in the last 30 days.

Times per week
Did you ...[read out thel coping 1=Never 2=Less | 3=Once | 4=3-6 | 5=Every-
strategy] during the last 30 days? B than 1 | or twice | times/wk day
a. | Consume less preferred and less
expensive foods? [ ] [ ] [ ] [ ] [ ]
b. | Borrow food, or rely on friends or
relatives for food? [ ] [ ] [ ] [ ] [ ]
c. | Consume less variety of food? [ ] [ ] [ ] [ ] [ ]
d. | Purchase food on credit? [ ] [ ] [ ] [ ] [ ]
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e. | Depend on aid from outside the

households [ ] [ ] [ ] [ ] [ ]
f. [ ] [ ] [ ] [ ] [ ]
g. | Limit portion sizes at mealtimes? | [ ] [ ] [ ] [ ] [ ]
h. | Reduce the meal sizes of adult in [ ] [ ] [ ] [ ] [ ]

favour of children?

I. | Restrict consumption by adults in
order for small children to eat

J- | Reduce health or education
expenditure to buy food

k. | Send children to eat with
neighbours or other relative | [ ] [ ] [ ] [ ] [ ]
leaving outside the households?

I. | Send household members to beg [ ] [ ] [ ] [ ] [ ]

m. | Ration the money you had and
buy prepared food?

n. | Reduced the number of meals
eaten in a day? [ ] [ ] [ ] [ ] [ ]

0. | Skip entire days without eating? [ ] [ ] [ ] [ ] [ ]

Please, for these types of questions I want you to respond “0="No0" or 1="Yes”

p. | Do you often consume seed stock held for next season [ ]
. | Have you sold livestock or any farm implements to purchase food? [ ]
r. | Have you sold jewellery or any household items to purchase food? [ ]

C2. Dietary Diversity [24 hour intake]

49). Who decides on what type of food is bought for the household?
2. Who decides how much is spent on food?

NB: name of anyone one on the household roster]

50). | want to find out everything your household ate or drank yesterday, whether at home or
outside the home. Please tell me everything you ate from the time you woke up to the time
you went to sleep and their source.

TIME Food / Drink Primary

source
Breakfast ]
Snack [ ]
Lunch [ ]
Snack [ ]
Supper [ ]
Snack [ ]

*Code: 1=0wn production/gathering/hunting fish; 2=Purchase; 3=Gift

51). Would you describe the food that you ate yesterday as typical of your habitual food
intake?
[ 1] 0=No 1=Yes

52a). Does any member of your household restricted by culture, norm, belief, etc. from
eating certain food? [ ] 1=Yes, 2=No

274




52b). Please specify the food

D. CLIMATE VARIABILITY AND NATURAL DISASTER: EXPOSURE
53). Comparing 1990s with the recent past 10 years, i.e. 2000s, have you notice any change
in any of the following? (INTERVEIWER: if respondent finds it difficult, jump to q52)

a). Rainfall [ 1 1=Yes 2=No 3 =Don’t know
pattern
b). Temperature [ 1 1=Yes 2=No 3 =Don’t know
c). Drought [ 1 1=Yes 2=No 3 =Don’t know
54). Looking back to the past 10 years, have the following weather elements increased,
decreased or remain the same)?
a). Rainfall [ 1 1=Increased 2 = Decreased 3 = remained the
pattern same
b). Temperature [ 1 1=Increased 2 = Decreased 3 = remained the
same
c). Drought [ 1 1=Increased 2 = Decreased 3 = remained the
same
d). Flood [ 1 1=Increased 2 = Decreased 3 = remained the
same
55). Please respond to the following questions using the scale of 1=Strongly Disagree and

5=Strongly Agree.

).

Strongly Disagree Neutral Agree Strongly
disagree Agree

[1] [2] [31 [4]1 [5]
[ ] (1 [1 [1 T[]

Precipitation has been unpredictable
during the past 20 years

there has been delay in the onset of
the wet season over the past 20 years
incidence of flood has increased in
the past 20 years

temperature has been hot over the
past 20 years

there has been prolong drought in
the past 20 years

bush fires has been rampant over the
past 20 years

1 *1 [ 1 [ 1 T[°1

1 ©1 [ 1 [ 1 T[°1
(1 *1 [ 1 [ 1 [°1

56). Has any member of the household faced injury or death due to natural disaster (e.g. earth
quake, flooding, etc.)? [ ] 0=No 1=Yes

57). If Yes, how many people got injury or died? ..........................

58). Has any member of the household faced loss property due to natural disaster? [ ]
0=No 1=Yes

59). If Yes, how many people loss their property? ...............
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60). Please rate the occurrence of natural disaster in this community and its surroundings [ ]
1=Very low 2=Low 3=Normal 4=High 5=Very high
E. SOCIAL PROTECTION

61). Do you or anyone in this household receive any of the following Welfare
grants/protection?

No. Welfare Grants / Programme 0=No; 1=Yes
a. National health insurance scheme [ ]
b. School feeding [ ]
C. Scholarship / Fee waivers [ ]
d. Housing allowance [ ]
e. Pensioners grant [ ]
f. Child / family / disability / orphan allowance [ ]
g. Social Relief of Distress (emergency food parcels, food vouchers

or temporary cash transfer) [ ]
h. Fertilizer subsidy [ ]
i Others (specify...) [ ]

62). How would you rate the economic or poverty status of your household? [ ]
1=Very poor 2=Poor 3=Justgettingalong 4= Reasonable comfortable 5=Wealthy

F. GENERAL PERCEOPTION OF OTHER RESILIENCE FACTORS

63). Please rate the status of your health in general? Would you say your health status is..[ ]

1=Very good 2=Good 3=Fair 4=Bad 5=Very Bad?
64). Over the last 12 months would you say your health has on the whole been...[ ]
1=Good 2=Fairly good 3=Not good?

64). To what extent do you agree or disagree of the household having sufficient knowledge
about taking precaution against malaria.
1=strongly disagree=1, disagree=2, not sure=3, agree=4, strongly agree=5

65). Please, in each of the questions below, indicate how you perceive the statement.

Perceived Statement 1=Very 2=Low | 3=Nor- | 4=High 5=Very
How do you perceive ....... Low mal High

Current prices of general food items

Stability of food price over the past 5 years

Changes in the prices of general food items over last
five years due to climatic issues

Changes in the high prices leading household food
shortage over last five years due to climatic issues

Changes in the stability of food supply over last five
years due to climatic issue

Changes in the quality of drinking water over last
five years due to climatic issues

Changes in the unavailability of food in market
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leading food shortage over last five years due to
climatic

Changes in the food quality or nutrition level over
last five years due to climatic issues

1=Strongl
y Disagree

2=Disag
ree

3=Neutr
al

4=Agree

5=Strongl
y Agree

Climatic issues reduce food longevity

Climatic issues affect household usage or utilization
of land

Climatic issues affect household food storage process
(e.g. Dry, salty, oily, etc.)

Climatic issues affect household food storage system
(e.g. Refrigerator, packaging, etc.)?

Climatic issues increase household food storage cost

Climatic issues affect household food choice and
habit

Local institutions play a critical role in climate
change adaptation

My voice is heard in community planning for climate
change adaptation.

Changes in the household income over the past 10
years is due to climate change

Changes in the level of household income leading to
food shortage over the past 10 years is due to climate
change

The household have a hygienic sanitation facility
[Just observe and score, don’t ask]

My household have the capacity to keep up for the
future in respect to food security and climate change
adaptation

The household have knowledge about maintaining
nutritious and hygienic way of cooking and washing

Thank Youl!!
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APPENDIX 5: CHECK LIST FOR FOCUS GROUP DISCUSSION

Focus Group ID: Date / /2018
Region: | Districts:

Community:

Nature of FGD \ L1 All men 1 All women [J  Both/Mixed

Detail of Facilitators

Names and Initials of Facilitators:

A. DEMOGRAPHIC INFORMATION

Nature of household (Frequency)

Categories Total | Male | Female | Farm: Non-farm:

Interview Group

. > 2 ha < 2ha
Composition

No. participants
between 25-35
years

B. VULNERABILITY AND LIVELIHOODS

1. What are the main sources of income and types of livelihoods in the community? Are they
different livelihoods for men, women, youth and old people.

2. How do you classify people in terms of wealth (poor-rich); Is this different between men
and women.

3. What are the threats that face people in the area? Which of the climate related hazards are
most significant and why?

4. Who is affected most among the community by the impact of the climate-related hazards,
why and how? What did people do in the past to overcome these problems? What are they
doing now?

C. FOOD SECURITY AND CLIMATE IMPACT

5. What are the most common mixed dishes in this community and what are the ingredients
used in these dishes?

6. What are the most common foods gathered from the wild?

7. In a normal year, how do people obtain their food? Does this change over the year, how?
Has this recently changed, why and how? What do you mean when a household is food
insecure?

8. What food items do you purchase normally most often, per period (harvest, pre-lean
season, lean season)? Does climatic shock alter the type of products purchased, and the
timing? How? Why?
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9.What commodities (including animals) do you normally sell most, per period (harvest, pre-
lean season, lean season)? Does climatic shock alter the type of commodities sold, and the
timing? How? Why?

10. In times of crises and shock, what do people do to avoid food shortage in this
community?

11. Can you give me prices of important commodities (cash crops, food crops, as well as
sugar, salt, vegetables) and livestock? What were the prices a year ago of these commodities?
Do you see any strong trends over the last few months or years? Why?

12. Are there any food group prohibited by the following group of people in this
community? Which food groups are these and why? [Men, Women, Children, Elders,
Pregnant women]

D. INSTITUTIONAL ROLE AND ARRANGEMENT

13. What are some of the institutions / organizations that operate in this community? What
are the main functions these institutions play in the community and your lives. [E.g. provision
of food aid, fertilizer/improved varieties; credit, public toilet, hospital/health service, training
—type of training, link farmers to markers or institutions, educational fund for disadvantage,
drilling of well, provide climate change information, etc.]. How do they select the
beneficiaries? How frequently do you receive these benefits in a year? [NB: conductor should
ensure that institutions from the public, private and civil society are brought into their
attention, if not mentioned. Please rank these institutions in terms of the role play in the
community. [Participants should rank these institutions in terms of function - on a scale of 1
10, with 1 representing the least and 10 the highest extent of provision of the criterion using
the group discussion study materials given].

14. Are you aware of any climate change adaptation plan in the community? If yes, what is
it? How are you engaged in the implementation? [Let the participants brainstorm. This could
be fertilizer subsidy, etc.]

15. What information is made available to the community on climate change and variability
(when, how do you get it and how frequent)?

15. What do you think are the main problems that hinders people adaptive capacity in this
community? Do men and women have equal access to land in this community?
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APPENDIX 6: CHECK LIST FOR KEY INFORMANTS’ INTERVIEWS
TARGET GROUPS:
A. Experts Working with Institutions/Organizations on the ground [I-E]
B. Policy Organs Experts [P-E]
C. Household Head / Community Leaders [H-C-L]
A. DEMOGRAPHIC INFORMATION

INTERVIEW ID: Date: / /2018
Region: Northern ] Upper West [ Upper East ]
District: District Code:
Community: CGommunity Code:

Detail of Key Informant/Participant
Name: Age: Sex:
Position:

Institution/Organization:

Detail of Facilitator

Names and Initials of Facilitators:

B. VULNERABILITY AND LIVELIHOODS
1. From your perspective, what are the main factors that renders rural household in this

region vulnerable to climate change? [1-E & H-C-L]

2. What are the threats that people face in the area? Which hazards are more significant in
terms of impacting people life and livelihoods? Which of the climate related hazards are most
significant and why? [1-E & H-C-L]

C. FOOD SECURITY AND CLIMATE CHANGE

3. From your view, who is food insecure in this community? Is this prevalence? [H-C-L]

4. In your view, is climate change/variability a concern for this region with respect to Food
Security? Why/why not? How do you draw this conclusion? Beside climate change, what do
you think are the paramount factors that influence household food security? [1-E; P-E; & H-
C-L]

5. What information, tools and support for adaptation planning for climate change and food
security impacts are you aware of? [1-E & P-E]

6. How has your organization approached adaptation planning for climate change in your
policies and programmes? [I-E]

D. ENHANCING ADAPTIVE CAPACITY
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7. Have you ever been requested to supply information on climate change policy to
government or non-government organizations? What information do you currently have, and
what else do you need for better planning? [1-E]

8. How do you plan for possible impacts of climate change on Food Security? [1-E]

9. How does adaptation planning get done? What types of communication support this? —
meetings, advisory groups, email groups etc.? [1-E]

10. How do you ensure that adaptation planning is embedded and ongoing? Flexible?
Responsive to uncertainty? Can you enumerate any adaptation intervention implemented so
far? [1-E]

11. How participatory and inclusiveness is the institutional adaptation planning activities?
Which organization, civil society, etc. are most involved? Do they perform any special role?
[1-E]

12. Is there any specific institutional arrangement that hinder adaptation at the household
level? If Yes, what is/are these arrangements? How have you tackled them? [1-E]

13. What are the main challenges facing institutions into climate change adaptation and food
security interventions? In your view, how could these be solved? [1-E]

POLICY ORGANS ONLY

14. Is there any climate change adaptation plan in the Northern Region? Which institution is
facilitating the implementation?

15. In designing climate change adaptation policies, it is imperative that such policies reduce
financial risks, lower transaction costs, facilitate monetary transactions, enable access to
financial services and facilitate long-term investments, such as safe savings deposits (with
incentives to save), low-priced credit (such as through joint-liability group lending), and
insurance (such as index-based weather insurance). To what extent have the climate related
policies in the country achieved these? Is/Are there any institutional arrangement(s) that that
might hinder the attainment of these objectives? Assess the effectiveness of the coordination
and collaboration with the policy organs in the country with the civil society and the private

sector.
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APPENDIX 7: INSTITUTIONAL QUESTINNAIRE — MICROFINANCE

The main objective of this study is to assess the scenarios of rural households’ food security
and the different pathways through which biophysical, socio-economic and other drivers
affect food security in Northern Ghana. This scenario, however, is influenced by many
institutional arrangements and policies. These institutions which vary from government to
non-governmental enhance food security and climate change adaptation in rural Ghana.
Microfinance, Savings and Loans, and Rural Banks are among the institutions that can
enhance food security and climate change adaptation in rural Ghana. Hence, the selection of
your institution. The study is a fulfilment for the award of Doctor of Philosophy (PhD) in
Development Studies (University of the Western Cape, South Africa). Please respond to the
following survey items by checking the appropriate response next to each question/item. All
information is confidential. Your co-operation is needed and will greatly be appreciated. The
survey has Twenty-Seven (27) questions spread over four sections. Section One seeks to
ascertain your institution’s understanding of climate change and food security; Section Two
looks into the challenges faced by the institution; and finally, Section Three asks for general
information of the institution. On average, the survey should not take more than 30 minutes
to complete.

A. UNDERSTANDING CLIMATE CHANGE AND FOOD INSECURITY

1. What is the level of understanding about climate change and its impacts among the staff of

your microfinance/Savings and Loans organisation?

Not understand at all Poor Moderate High Very High

[] t OJ U O

2a. Are there any efforts taken to train your staffs on climate change, environment or disaster
management?

Yes
No
Not sure
2b. If yes, specify the type of the training.................coooiiiiinin..

og|g

3. What type of climate change and variability does your organization recognize in this study
area? (multiple responses allow)

Climatic Phenomenon Increasing Decreasing | Remain same | Don’t Know
Rainfall pattern O O O O
Temperature O O O O
Drought / water stress O O O O
Flood O O O O
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4. What is the impact of climate change in the lives of your beneficiaries or target group?

(Please select all that apply)

Change of livelihood

Hardship increased in daily life

Increased income

Increased job opportunity,

Decreased income

Decrease job opportunities

Improved food security

Health problem increased

Lowered the food security

Others (specify )

Oooog| g
Ogooig g

Water scarcity No impact

5. What is the principal role of your organisation in enhancing the climate change adaptation
strategies and food security of the rural poor, especially those of women? (put tic, multiple
responses)

CONTRIBUTION / ROLE OF MIFS Yes/No

i Credit for employment diversification

ii. | Credit/support for emergency preparedness/recovery from shocks and
disaster

iii. | Facilitate to do savings to face shocks and disaster and secure food

iv | Training and skill development (specify)............

% Provision of consumption credit

vi | Provision of emergency food

vii | Provision of Material Aid (specify)..........

viii | Awareness building and Motivation /advice related to agriculture in
climate change context

iXx | Advices/non-financial support to have alternative income

X. | Drinking Water Supply

Xi. | Others (specify)...........

B. CHALLENGES

6. What problems/constraints does your organisation face in
activities/programs for rural poor, especially women?

pursuing their

Financial crisis

Donor’s priority programs

Social barriers

Non-cooperation of local leader
Non-cooperation of family members
Natural barriers or disasters

Others (specify) ............

Ogggo|o| o
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7. What are the shortcomings related to the programs and approaches of your Microfinance /
Savings and Loans organisation to enhancing food security of rural poor, especially women,
in climate change context?

Lack of trained manpower O
Lack of knowledge about food security and | OJ
climate change
Lack of priority O
Others (specify) ............ O
Not Applicable

8. What actions/changes should be incorporated to redesign the present forms of
microfinance and Savings and Loans and thus to ensure food security of rural poor, especially
women in climate change context?

9. Presently do you have any future plan(s) to readjust the micro-credit /Savings and Loans
program to cope with climate related change and contribute to improving food security of the
rural poor?

Yes O
No O
Not sure O

10a. Do you have any future plan/programs that would facilitate climate change adaptation
(e.g. supplying of machinery, farm inputs, water harvesting, afforestation, diversification,

etc.?

Yes
No
Not sure

oo

10b. If yes, please provide details of these future plans/programs

11a. Is there any significant approach of works in your microfinance / Savings and Loans to
enhance food security of the rural poor, especially women, in climate change context?

Yes O
No O
Not sure O

11b. If Yes, please mention ............ooevieiiiiiiiiiiiiiiiiiniineenann,

12a. Have you ever taken any alternative credit policy during or after disaster (especially
during extreme weather event or food crises)?

Yes U
No O
12b. If yes, mention the detail .......... ... s




13a. Is/ Are there any government policy or institutional arrangements that hinder service
delivery to your beneficiaries or target groups?

Yes O
No O

13b. If Yes, please mention the detail ............

C. General Information About the Microfinance / Savings and Loans Institutions
14. What is the name of the Microfinance Institutions

15. What type of Micro Finance Institution is this?

Government organisation O
Local Non-Governmental O
Organisation (NGO)/ National NGO
International NGO O
Private initiative

16. How long have you worked at this organisation?

O 0-5years OO0 6-10years O 11-15years [  Over 15 years
17. Who are your target group(s) and which sectors?
18a. What is the minimum qualification or condition one must attain to secure a loan? [NB:
Please you can upload relevant documents that stipulate the terms and conditions you need
to satisfy before getting micro-credit in Question 5b]

19. What is the maximum amount [in GHs] a beneficiary is entitled to obtain?

20. What is the minimum amount [in GHs] a beneficiary is entitled to obtain?

21. In cases where you target farmers, is there any different system of loan recovery during or
just after disaster (e.g. loss of crops due to flooding, drought, fire or pest infestation)?

Yes O

No ]

Not sure O
Not Applicable

21b. If yes, what iS that?..........cceev i

22. Generally, what is the rate of recovery in normal situation?

Less than 25 percent
Between 25 to 49 percent
Between 50 to 74 percent
Between 75 to 100 percent

0o gy

23. What is the rate of recovery in during or just after disaster situation?
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Less than 25 percent O
Between 25 to 49 percent O
Between 50 to 74 percent O
Between 75 to 100 percent O
Not Applicable O

24. Generally, what is the level of hardship to collect instalment from your beneficiaries?

Impossible to collect

Extremely hard

Hard

Normal

]

OJ

a

O

25. What is the level of hardship to collect instalment during or just after disaster?

Impossible to collect | Extremely hard Hard Normal Not
Applicable
] U U UJ UJ

26. Which of these municipalities in the Northern region does your organisation serve?

[List of all municipalities will be provided for multiple tic]

27. Are there any other issues or comment that you would like me to know about? If Yes,

please specify.
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APPENDIX 8: ONLINE INSTITUTIONAL QUESTIONNAIRE — INSTITUTIONS

The main objective of this study is to assess the scenarios of rural households’ food security
and the different pathways through which biophysical, socio-economic and other drivers
affect food security in Northern Ghana. This scenario, however, is influenced by many
institutional arrangements and policies. These institutions which vary from government to
non-governmental enhance food security and climate change adaptation in rural Ghana. The
study is a fulfilment for the award of Doctor of Philosophy (PhD) in Development Studies
(University of the Western Cape, South Africa). Please respond to the following survey items
by checking the appropriate response next to each question/item. All information is
confidential. Your co-operation is needed and will greatly be appreciated. The survey has
Twenty-Seven (27) questions spread over four sections. Section One seeks to ascertain your
institution’s understanding of climate change and food security; Section Two focuses on
coordination and collaboration with other institutions; Section Three looks into the challenges
faced by the institution; and finally, Section Four asks for general information of the
institution. On average, the survey should not take more than 30 minutes to complete.

A. UNDERSTANDING CLIMATE CHANGE AND FOOD INSECURITY

1. Which area(s) does your organisation serve primarily?
] Rural (village) [ Urban (City) ] Both

2. What is the level of understanding about climate change and its impacts among the staffs

of the organisation?

Not understand at all Poor Moderate High Very High

[] u O U O

3. Are there any efforts taken to train your staffs on climate change, environment or disaster
management?

Yes O

No U
Not sure O
3b. If yes, specify the type of the training.......................oooinean.

4. Below are units of target beneficiaries most institutions use to identify their beneficiaries.
Which of these important criteria/strategies apply to your organisation?

Unit of target beneficiaries Yes No

Individuals

Head of household

Members of household

Female and male members
of household

Household as a unit

Groups or community-based
organizations
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Service providers

Extension agents

Village or community

Local government unit

Disable

Others -----

4b. Please specify any other unit of target beneficiaries which is/are not in the list above.....
5. Which of the following strategy(ies) does your organization use in identifying potential

users and beneficiaries of the climate change adaptation/risk mitigation and food security

projects.

=Z2 52 |5Z T | 3<|>2
22 BE&§ES| 28888

. . . o © = |9 @ o o< =

Criteria/ Strategies = FZ |8 5 g | g )

= = 23 2|2 =2

< [9>)
Poverty level 1 2 3 4 5 N/A
Land access or land tenure system 1 2 3 4 5 | NA
Market access; 1 2 3 4 5 | NA
Hunger, food insecurity, or nutrition status 1 2 3 4 5 | NA
Risk of drought or other extreme climate | 1 2 3 4 5 | NA

changes

Capacity or knowledge of potential | 1 2 3 4 5 | NA
beneficiaries

Presence or capacity of service providers | 1 2 3 4 5 | NA
(extension, credit, inputs, etc.)

Ability of target beneficiaries to afford| 1 2 3 4 5 | NA
complementary inputs

Presence of existing formal or informal groups | 1 2 3 4 5 | NA
or social networks

Gender differences in access to land, resources, 1 2 3 4 5 N/A
and education;

Political stability in the targeted area 1 2 3 4 5 | NA

6. What type of climate change and variability does your organization recognize in this study
area over the past 10 years?

Climatic Phenomenon Increasing Decreasing | Remain same | Don’t Know
Rainfall pattern O O O O
Temperature O ] O O
Drought / water stress O O O O
Flood O O O O

7. What is the impact of climate change in the lives of your beneficiaries or target group?
(Please select all that apply)
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Change of livelihood [0 | Hardship increased in daily life O
Increased income O | Increased job opportunity, O
Decreased income O | Decrease job opportunities O
Improved food security O | Health problem increased O
Lowered the food security 0 | Others (specify _ ) O
Water scarcity 0 | No impact O

8. What is the principal role of your organisation in enhancing the climate change adaptation
strategies and food security of the rural poor, especially those of women? (put tic, multiple
responses)

CONTRIBUTION /ROLE Yes/No

I. Credit for employment diversification

ii. | Credit/support for emergency preparedness/recovery from shocks and
disaster

iii. | Facilitate to do savings to face shocks and disaster and secure food

iv. | Training and skill development (specify)............

v. | Provision of consumption credit

vi. | Provision of emergency food

vii. | Provision of Material Aid (specify)..........

Awareness building and Motivation /advice related to agriculture in a

viii. .
context of climate change

iX. | Advice/non-financial support to have alternative income

X. | Drinking Water Supply

Promote the use of ICT and other communicative technologies (e.g.

Xi. . i . .
local radio broadcasting of weather information

xii. | Advise on crop insurance and other relevant policies

xiii. | Networking with other decision makers and institutions

Xiv. | Resource Mobilisation and allocation

o of loadereh

xv. | Provision of farm inputs (which are paid back upon harvest)

xvi. | Network with or provision of market

xvii | Others (specify)...........

9. Which platform and how do you engage your targeted communities or beneficiaries?

10a. Does your organisation promoted climate resilient agricultural practices (e.g. such as
water wise, indigenous plants, improved breeds, etc.)?

Yes O
No O

10b. Please specify .......ccvvvviiiiiiiniinnnnnn.
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B. COORDINATION AND COLLABORATION

11a. Are you aware of any national legislation/policy related to climate change adaptation
and or food security?

Yes O
No O

11b. If, Yes, please specify the name of the legislation(s) / policy(ies)...............

11c. To what extent are your institutional objectives aligned with the legislation(s) /
policy(ies) identified?

Not at all Minimal Moderate Partial Fully Don’t know

0 ] 0 U [] []

12. GIVING ADVICE: In your work, especially that related to climate change, to whom
does your organization regularly provide technical advice? (NB: please specify the name(s)
of the organization(s) / departments or individuals within that organization if they are

important to note.)

13. RECEIVING ADVICE: In your work, especially that related to climate change, from
whom does your organization regularly receive technical advice? (NB: please specify the
name(s) of the organization(s) / departments or individuals within that organization if they
are important to note.)

14. Which other organizations do you coordinate and link with for your work on climate

change adaptation and risk mitigation?

Yes O

15b. If Yes, please specify -----------------m-eunmm-- e

C. CHALLENGES

16. What problems/constraints does your organisation face in pursuing their
activities/programs for rural poor, especially women?
Financial crisis

Donor’s priority programs
Social barriers

Non-cooperation of local leader

aggg
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Non-cooperation of family members
Natural barriers or disasters
Shortage of trained manpower

Public infrastructure in project area (roads, irrigation, etc.)
Acceptability of the project within the community
Consultation of beneficiaries prior to project implementation
Others (specify) ...........

Oooggrd

17. What plans do you have to address the identified constraints? -------------------------- -

18a. Is/ Are there any institutional arrangements or government policies that hinder the
service delivery to your beneficiaries?*

Yes O
No O

18b. If Yes, please explain ............

19. Do you have scientific-based, national climate impact projections for (tick all that apply).

Changes in temperature
Changes in precipitation
Change in wind

Drought

Flood

Sea-Levelrise

Biodiversity

Other slow onset impacts ...

Ooggig|o|o| o

20. What strategies, if any, are in place to communicate risks from the adverse effects of
climate change to vulnerable populations?

D. GENERAL INFORMATION ABOUT THE ORGANISATION
21. What is the name of the organisation

22. How long have you worked at this organisation?

0 0-5years 0 6-10years O 11-15years [  Over 15 years
xX. How long has the organisation been operating in the Northern region of Ghana?
23. What type of organisation is this?

0 0-5years 0 6-10years O 11-15years [  Over 15years

Government organisation O
Local Non-Governmental O
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Organisation (NGO)/ National NGO
International NGO O
Private initiative
23b. If it is Government organisation, is the operational budget centralised or decentralised?

Yes O
No O
Don’t Know ]

23c. How does the centralisation or decentralisation enhance or retard the operationalisation
of the organisational programmes and activities?

24. Which of these municipalities in the Northern region does your organisation serve?
[List of all municipalities will be provided for multiple tick]

25. Are there any other issues or comment that you would like me to know about? If Yes,
please specify.

THANK YOou!l!
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