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Abstract

Climate change and its heinous effect on agriculture are inevitably
impacting the farmers' livelihood. Climate change and farmers’
perception of it have increasingly been considered important among
researchers and induce themto look for scientific discourse and
strategy. This paper provides an analysis of existing scientific research
contributions on farmers’ perceptions about climate change from 1999
to 2020. The bibliometric method was used for theanalysis of 888
articles from theScopus database. The results were analyzed with
specific variables and represented through clusters ofgeographical
networking maps by using VOS viewer (version 1.6.15). Among the
top 10 countries on the basis of ahigher number of research papers
contributed, the United States is identified as the top country followed
by Australia and the United Kingdom. The central axis of the research
papers from these countries has been temperature, rainfall, traditional
knowledge, smallholders, and adaptation strategies. Ghana, being the
lowest contributing country, has been suffering from climate change-
induced disasters. Interestingly, it has been statistically. Moreover, this
correlation might have beeninfluenced by other factors, which may be
stuto ascertained that thehigher the research-based based scientific
publication, thelower (better) the climate change vulnerability index
among the countries studied. However, it is also found that this
correlation is not significant further.

Keywords: Agriculture, Climate change, Perception, Bibliometric
analysis.

Introduction

Since last two decades, the impact of climate change on agriculture has become an important
challenge of sustainable development (Yohe et al., 2006). This challenge is due to the potential
impacts on the ecosystem (Hamann & Wang, 2006), agricultural production and livelihoods
(Kangalawe et al., 2017). The climate change induced losses in agricultural sector has been
found to be huge economic consequences including the fast decline in the contribution to the
GDP (Gadgil & Gadgil, 2006), a decline in the consumption and income of the farmers, and
consequently effect on their welfare (Stevanovic et al., 2016).
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The United Nations Framework Convention on Climate Change (UNFCCC) and the
Intergovernmental Panel on Climate Change (IPCC) have given different definitions of climate
change. Differences of definitions made different researchers to understand and interpret
climate change differently (Pielke Jr, 2004), then when there is misconception of basic
principles or any gap in understanding, which relate to climate, can greatly confuse and obstruct
subsequent learning and adaptation (Porter et al., 2012).

Ado et. al. (2018) have studied farmers’ perception on climate change in Niger and found that
most of the farmers (84.4%), which were interviewed, known about climate change (Ado et al.,
2018), while Panda and Singh (2016) mentioned that the perception of small and marginal
farmers on current climate condition in West Tripura district of Tripura state in India ranged
from bad to very bad and they were not aware about the consequences of climate change (Panda
& Singh, 2016). Traditionally, it has been argued that farmers' perception of climate change
has been linked to many factors such as family characteristics, education level, residence,
income and gender (Teye et al., 2015; Thi Lan Huong et al., 2017).

Interestingly, farmers' perception by gender was found to be much different. It is very
significant especially with respect to different type of crops, which got affected by climate
change. Moreover, there were gender differences with respect to resource control, access to
information and decision-making. These lead to differences in practices of crop planting
methods and risk management by gender (Brody et al., 2008; Elum et al., 2017). There is a
consensus among social scientists that there are four elements to shape a perception of climate
change, viz. experience, memory, definition and expectation (Taylor, J. G., Stewart, T. R., &
Downton, 1988). The evidences suggest that human build the perception depends on the
environment surrounded where they observed it's characteristics and act accordingly
(Heathcote, 1969; Sonnenfeld, 1972).

Farmers use their perceptions to face climate change effect by using different methods or
practices in field, In 1983, Gomez and Gomez published a paper about the multiple cropping
in the humid tropics of Asia; farmer used to plant two or more crops on the same land. Roncoli
et al., 2001 reported that differences in farmers’ perception lead to different dates of crop
planting. Similarly, Arshad (1999) reported that differences in farmers’ perception lead to
different soil tillage practices. Bradshaw et al. (2004), demonstrated that diversification of
crops was an adaptation strategy of climate change. In 2006, Cook et al. observed that mulching
as a better way of adaptation to climate change, while Boillat and Berkes (2013) reported that
a scattering land was one of the adaptation of changing of climate (Arshad, 1999; Boillat &
Berkes, 2013; Bradshaw et al., 2004; Cook et al., 2006; Gomez & Gomez, 1983; Roncoli et al.,
2001). It commonly accepted that agriculture has been the most affected sector by climate
change across the globe, which induces climate vulnerability the most.

This paper attempts to verify the association between the research based scientific publication
and the climate change vulnerability index among the countries. Moreover, the paper also
answers the following question: what extent does the existing body of scientific knowledge on
‘climate change and farmers’ perception’ being contributed by different countries.

The paper would be relevant to the researchers in terms of adding knowledge in terms of
different actors involved in this field, the best institutions contributing highest scientific papers
by county, and overall its association with the climate change vulnerability index.
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Methodology

Data source and sample

The published papers were collected from Scopus. This database was used as it is being

considered as one of the biggest repository of peer reviewed literature. A total 888 published

articles were shortlisted on the basis of the following key words: farmers’ perception, climate

change. They were classified by county, affiliated institutions and citations. Finally, the top 10

countries, on the basis of higher number of publications, were identified for the analysis. These

countries are United States, Australia, United Kingdom, China, Germany, South Africa, India,

Ethiopia, Kenya, Ghana.

Period and variables analyzed

The data on the following variables from 1999 to 2020 were collected and analysed in this

paper. Co-citation of institutions and countries, networking maps of the relationship between

institutions, countries, and keywords.

Method and process followed

A bibliometric analysis has been used for assessment of scientific literature concerning the

field of study, where it will help to evaluate and represent the structure within a specific

research field (Durieux & Gevenois, 2010). Moreover, the number of published articles was

associated with the overall climate change vulnerability index through correlation coefficient.

The bibliometric process started with selecting the search criteria followed by collecting

literature from the identified database (Scopus) and finally analyzed the literature through

VVOSviewer (Table 1).

Table 1. Stages of the process to analysis farmers’ perception on climate change studies through
bibliometric method

Search criteria Search and analysis of terms

used by the researchers to
refer to “farmers’

perception” in databases

Title: (“farmers’ perception
on climate change™)
Limit: 1999-2020

Bibliographic The documents in SCOPUS
databases 888 document results
database
Software Citation of institutions and
countries.
Networking maps of the
\VOSviewer relationship between

countries,
Networking maps of the
relationship keywords

Results and Discussion

Figure 1, reveals that the evolution in the number of articles (888) published from 1999 to
2020, the number of articles published increased dramatically, from two in 1999 to 127 in 2020.
Farmers' perceptions have attracted a lot of attention from the authors as a result of the negative
effects of climate change, as seen in the graph, which shows an increase in writing on this topic

Shahin —-Syrian Journal of Agricultural Research —SJAR 9(3): 176-185 June 2022



179 2022 48/ Ol > 185-176 :(3)9 e i) sall 4y peud] Lnal) — L

since 2012, when the annual number of articles grew from 24 to 49. Over the last two decades,
more than 60% of all articles have been published (2012-2020).
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Figure 1.Total number of articles published on farmers’ perception during
1999-2020 in Scopus database
Figure 2 shows the history of global surface temperature since 1990. The year 2012 has taken
place as year starting point of increasing the surface temperature on record since records began
in 1880 according to the 2012 State of the Climate report by NOAA National Centers for
Environmental Information and the American Meteorological Society (AMS).
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Figure 2. Global surface temperature history since 1990
Source: NOAA National Centers for Environmental Information 2020

The Climate Risk Index (CRI) refers to a level of a great impact on the environment and
sensitivity to weather extremes(Eckstein et al., 2019); where Ghana is the highest rank of
vulnerability while it is the lowest scientific production on farmers’ perception of climate
change. The highest number of scientific production comes from United States with 13.08
percent of total published articles.

There was a negative correlation between the documents which has published and the climate
risk indexed with value (-0.45), that is result lead us to infer that the high publication of farmer
perception on climate change doesn’t mean that the country has a low risk of climate change
because of the low value of correlation and the perception on climate change for this farmers
doesn’t match with the implementations of facing climate change affect, due to the several
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factors which play a key role on the climate risk such as the financial ability of the farmer or

the policy of the country.

In spite of this conclusion, the countries should consider as warnings to plan for the future more

frequent and/or more serious incidents and give more support or funds to make a high number

of scientific research on farmers’ perception of climate change, (Table 2 and Figure 3).
Table 2. Order of Countries by the highest scientific production and climate risk index in 2020

period
1 United States 170 4436 27
2 Australia 80 1084 18
3 United Kingdom 79 1953 60
4 China 69 688 31
5 Germany 69 1035 40
6 South Africa 61 2197 78
7 India 56 309 14
8 Ethiopia 45 965 59
9 Kenya 38 864 45
10 Ghana 31 321 113

Sources: Climate risk indexed (CRI) (Eckstein et al., 2019), Documents and citation; Scopus database

Pecemage ol patscston it vy = s i L 8
he periog 1990 2020 Y Fic v fu v e

| G

¥

Fig 3. Order of countries which have a higher scientific production from 1999 to 2020.
Table 3 shows the top 10 institutions that have participated and published a scientific articles
on perception of farmers on climate change with the origin country. It reveals that the first
affiliation is International Food Policy Research Institute in United States (IFPRI), followed
by Tyndall Centre for Climate Change Research in United Kingdom and the Center for
Environmental Economics and Policy in Africa in South Africa (CEEPA).
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Table 3. Top 10 institutions which have contributed in scientific production on farmers'
perception on climate change

United States 611 Environment and Production Technology Division,
International Food Policy Research Institute, 2033 K
Street, NW, Washington, DC 20006-1002, United States
Australia 85 Centre for Water, Climate and Land Use (CWCL),
School of Environmental and Life Sciences, Faculty of
Science and Information Technology, University of
Newcastle, Callaghan, NSW 2308, Australia

United Kingdom 313 School of Geography, Oxford University Centre for the
Environment, Tyndall Centre for Climate Change
Research, South Parks Road, Oxford OX1 3QY, United
Kingdom

China 120 Centre for Mountain Ecosystem Studies, Kunming
Institute of Botany, Chinese Academy of Sciences,
650204 Heilongtan, Kunming, China

Germany 129 Center for Development Research (ZEF), University of
Bonn, Walter-Flex-Str. 3, 53113 Bonn, Germany
South Africa 449 Center for Environmental Economics and Policy in

Africa, Agricultural Annex, University of Pretoria,
Pretoria, South Africa

India 24 Ecosystem and Environment Management, Indian
Institute of Forest Management, Bhopal, Madhya

Pradesh, India

Ethiopia 76 International Centre for Agricultural Research in the Dry
Areas (ICARDA), Addis Ababa, Ethiopia

Kenya 218 Kenya Agricultural Research Institute-Kabete, P.O. Box
14733-00800, Waiyaki Way, Nairobi, Kenya

Ghana 129 College of Agriculture and Consumer Sciences, Institute

of Agricultural Research, Kpong Research Centre,
University of Ghana, P.O. Box LG 68, Legon, Accra,
Ghana

Figure 4 depicts the network cooperation amongst the main authors based on co-authorship.
The map shows eight clusters which highlighted the interesting factors of perception. It reveals
that the United States the most frequented word among them due to the highest number of
articles (170). The blue cluster formed by China, Costa Rica, Mexico, Nepal, New Zeeland
respectively, which has provided 97 articles out of 267. The yellow cluster is formed by seven
countries where Australia is the representative country, followed by Bangladesh , India,
Indonesia, Japan and Pakistan, this group of countries provide 233 scientific Publications.
Twelve countries has involved within the red cluster, it led by United Kingdom and followed
by Argentina, Benin, Cote d’ivoire, Denmark, France, Germany, Ghana, Nigeria, Portugal,
Senegal and Spain, which contributed with 303 articles.
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Fig 4. The highest contributed countries in farmer's perception on climate change
from 1999 to 2020 based on co-authorship between them.

Keywords analysis
The quantitative analysis of the literature was carried out and taking into account the map
created by the VOSviewer software, where this map reflects the presence of the main terms
chosen by the authors, according to the frequency and strength of these terms, and the lines
indicate the strongest links through a group of colors(Van Eck & Waltman, 2014).
The most important cluster is red one with 35 terms, it indicates different terms obtained from
the agricultural worker, conservation of natural, environmental change, rain, risk, temperature,
human experience and socioeconomic. The network map appears that the studies on farmers'
perception has conducted more in United States.
Whereas the green cluster contains the climate change terms which related to reduce its adverse
effect such as adaptation strategies, agricultural management, climate variability,
agrometerology, crop production, farmer knowledge, farmers’ perception, farmers’ attitude,
smallholder farmers and vulnerability.
The third cluster (blue) includes the output of land terms like agriculture production,
cultivations, crops, irrigation, policymakers, sustainability and food supply (Figure 5).
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Fig 5. Keyword network map of farmers' perception on climate change
for the period 1999-2020.
Conclusion
The analysis which was used to study the existing scientific production of farmers' perceptions
on climate change with this method allows to identify the most important views of this issue,
as tens of researchers who participated from many countries in this research along two decades
ago, where it was noted that the United States is clearly the leading researcher in this field, and
following it by Australia and United Kingdom as the second and third largest countries
contribution to research respectively, while Ghana ranked tenth, in spite of its suffering by
climatic fluctuations and negative impacts of climate change on farmers' livelihood. A wide-
ranging adaptation approaches that farmers have embraced as a result of their perception on
climate change as a result of the widespread awareness spread and the country's policy changes
over time. The study can be used by researchers and policymakers to reflect on the directions
in which agriculture research is developing and discuss priorities for future research.
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