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Abstract: The agricultural sector is exceptionally susceptible to fluctuations in climatic
conditions, and such changes significantly impact agricultural productivity as well as the
welfare of agricultural communities. Therefore, it is crucial to comprehend the vulnerability
and risk of the agricultural communities to these effects. The agriculture ability of the sector
to successfully adapt over the long term will depend heavily on the adoption of new
technologies. Therefore, the adoption of emerging technologies into agriculture is a key
component of climate change adaptation. Nguyen et al. (2021) suggest that it would be great
for future study to conceptualize the integration of economic, social, and political issues in
improving adaptation among agricultural communities. Therefore, current study attempts to
determine social vulnerability of the agricultural communities particularly in terms of
sensitivity which consist of economic, political, cultural and institutional factors that
influence technology adoption for climate change adaptation. The study will be using
questionnaire as the main research instrument. A descriptive, correlation and regression
analysis will be employed in order to achieve the objectives of the study. A non-probability
sampling known as convenient sampling technique will be employed as the sampling
technique. The study will be conducted in Kedah and Kelantan as both states are
predominantly characterized by an agriculture-based economy which currently have been
reported to be affected by climate change. Results of the study will contribute to the making
of policy related to agriculture and climate change adaptation as well as for future study
related to the field.
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1. Introduction

In Malaysia, agriculture sector involves crop planting, livestock rearing and fishery.
Agriculture remains an important aspect of society since it provides food for the inhabitants
and is an excellent strategy for alleviating poverty (Shaffril et al., 2010). In line with that,
agriculture is thus an evergreen sector for those roles mentioned above. However, agriculture
is a sector that is vulnerable to climate change as its dependency on the environment and
natural resources. Climate change is expected to intensify across the Asian region such as
increase in temperature and precipitation, water scarcity, extreme weather and many more
disasters. Increasing temperatures are more noticeable over Asia's continental interiors
(Mannig et al., 2018; Dimri et al., 2018). Precipitation increased greatly in northern and
central Asia over a 105-year period (1990-2005) but Hijioka et al. (2014) noted that in
regions of southern Asia, precipitation has decreased. Climate change has been found to
impact water shortage by raising the likelihood of extinction for many species of plants and
animals as a result of uncertain climate fluctuation and intensified glacier melting (Gampe et
al., 2016; DeNicola et al.,2015). Rising sea levels, on the other hand, have been documented
to have an effect on coastal ecosystems. (Perera et al., 2018; Phillips, 2018).

The potential impact of climate change on livestock includes an increase in thermal
stress, which can lead to a decrease in animal productivity and profitability. This decrease
can be attributed to reduced feed efficiency, milk production, and reproduction rates (St.
Pierre et al., 2003). Furthermore, heat stress affects animal performance and productivity of
dairy cows in all phases of production. The outcomes include decreased growth, reduced
reproduction, increased susceptibility to diseases, and ultimately delayed initiation of
lactation. Heat stress also negatively affects reproductive function (Amundson et al. 2006).
Meanwhile, in the context of fishing industries, climate change tends to result in fluctuations
of fish populations. The fluctuations of fish populations will result in major economic
consequences for numerous vulnerable communities as they rely largely on fisheries
(Brander, 2010). Moreover, climate change cause rising sea level which results in increased
occurrences of tidal and storm inundation, posing a greater risk to seaports, jetties, and fish
storage centres located along the coastal fringes above the mean high tide line (Ibe &



AAFR] 2024, 5, 1, a0000512; https://doi.org/10.36877/aafrj.a0000512 3 of 11

Awosika, 1991). Hence, rising sea level will adversely affect fishery production by subjecting
fish stocks as well as impacting fish landing, processing, and marketing facilities.

Additionally, while the ecological damage of extreme weather events is being studied,
the consequence for human livelihoods is far more intense, especially for those who depends
on the environment and climatic stability, such as agricultural communities (Arouri et al.,
2015). For example, heatwaves and heavy precipitation cause seasonal flooding, drought,
and saltwater intrusion in coastal regions, all of which have a negative impact on agricultural
output and livelihoods (Nahar et al., 2018; Yadav et al., 2020; Assefa et al., 2021). Al-Amin
et al. (2011) highlighted the interconnection between climate change situation in Malaysia
which is the impacts results in a decline in productivity, food security vulnerabilities, rise of
air and water temperatures, a reduction in plant capacity and energy resources which leads to
increase of economic costs. As climate change impacts getting deteriorating, adaptation is
seen to be the greatest solution (Shaffril et al.,, 2017). Adaptation is defined as the
implementation of measures aimed at helping local populations and ecosystems effectively
manage and mitigate the present and anticipated consequences of climate change (National
Policy on Climate Change, 2009).

Adaptations to climate change is critical for increasing agricultural resilience and
livelihoods through enhanced management methods and adoption of technologies (Ahmed et
al., 2022). Technology is defined as a significant innovation that reduces interconnected
uncertainty in order to achieve a desired result (Rogers, 2003). Meanwhile, Rogers (2003)
defined adoption as the "complete implementation of an innovation as the most optimal
course of action”. In the agricultural sector, technology is crucial in improving farm
efficiency and production (Mwangi & Kariuki, 2015). Technology adoption in smallholder
agriculture stimulates the increase in the farm level productivity and it is expected to sought-
after transformation of the agricultural sector (Adesugba & Mavrotas, 2016; Bachewe et al.,
2018). Thus, significant efforts have been undertaken to encourage technological adoption
among agricultural communities (Adnan et al., 2018). For example, farmers have been
introduced to the use of controlled-release fertilizer as an alternative to conventional chemical
fertilizer. It is anticipated that the application of the fertilizer will enhance paddy production
through improved efficiency, concurrently mitigating fertilizer loss resulting from leaching
and volatilization (Burke & Sewake, 2008; Fahmi et al., 2013). Probably, with the latest and
modern technology in the agriculture sector, it can substantially improve the yield of
production and sustainability. Thus, adaptation to climate change among agricultural
communities can be achieved.

This paper reviews the concept of technology adoption for climate change adaptation
among agricultural communities through assessing their vulnerability. In the context of the
study, sensitivity of a system will be measured as an indicator in order to understanding their
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vulnerability towards climate change. According to Fenton et al. (2007), economic, political,
cultural and institutional factors are the factors that influence sensitivity of social systems.
This is in line with recommendation by Nguyen et al. (2021), where the authors propose that
a systematic thinking approach may assist future research in conceptualizing and addressing
the integration of economic, social, and political issues to enhance the adaptation capacity of
the farmers. Additionally, a climate adaptation plan should look on how sensitive the local
community and resources are to changes in the climate (Shaffril et al., 2017). Hence, this
paper aims to explore the association between sensitivity factors and technology adoption for
climate change adaptation plans among agricultural communities.

2. Method

The study will be using questionnaires as the main research instrument. The
instrument will be designed to cover six aspects namely the demographic data and farm
profile of the respondents, economic sensitivity, political sensitivity, cultural sensitivity,
institutional sensitivity and technology adoption. In the context of sensitivity factors, items
will be developed based on the idea of the International Union of Conservation for Nature
(TUCN; 2009). Meanwhile, in the context of technology adoption, items will be adopted and
adapted based on Diffusion of Innovation Theory by Rogers (2003) as it is the theoretical
underpinning for the current study. To ensure that the content of the instrument can be
understood, language and options of answers will be pretested first among 10 potential
respondents for the purposes of validation. Subsequently, the instrument will go through a
pilot test among 40 respondents to test its reliability. The reliability of the instruments will
be determined by evaluating the Cronbach’s alpha. The Cronbach's alpha value should be
more than 0.7 or higher indicating an acceptable internal consistency of the research
instrument.

A descriptive, correlation and regression analysis will be employed in order to
achieve the objectives of the study. Descriptive analysis will provide brief overviews of the
data collected, necessitating the computation of basic statistical and variable distribution
measures across different population groups. Additionally, the metrics used will be varied
depending on the type of data, and may include proportions, rates, ratios, or averages. A
correlation analysis will be used to examine the relationship between sensitivity factors
(independent variables) and technology adoption for climate change adaptation (dependent
variable). Meanwhile, a regression analysis will be utilized in order to determine the most
contributed factors among the sensitivity towards technology adoption for climate change
adaptation. To analyze those analysis, Statistical Package for the Social Sciences (SPSS) will
be utilized. SPSS is a complete package for quantitative data analysis (Rahman & Muktadir,
2021). Ethical consideration should be considered in ensuring the integrity and accuracy of
their study results. Thus, ethical approval was applied prior to conducting the study.
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A non-probability sampling known as convenient sampling technique will be
employed as the sampling technique. The key advantages of convenience sampling are that
it is cheap, efficient, and simple to implement. However, a convenience sampling could lead
to lack of clear generalizability among samples. Therefore, this study implemented
homogeneous convenience sampling technique in order to provide clearer generalizability.
A homogeneous samples are samples that are intentionally limited to specific
sociodemographic subgroup (Rashighi & Harris, 2017). The study will be conducted in
Kedah and Kelantan as both of the state are predominantly characterized by an agriculture-
based economy which currently has been reported to be affected by climate change. The
targeted population will be the agricultural communities settled around the Muda River Basin
in Kedah and Kelantan River Basin in Kelantan. Thus, the respondents will be chosen from
selected climate change affected areas namely, agricultural communities living in the flood
and water stress risk area. Based on the suggested number from an online sampling calculator
Raosoft.com, the minimum number of samples is 384, the study however will cover a total
of 800 respondents and each area will be represented by 400 respondents.

3. Results and Discussions

Climate change has already had profound effects on the agricultural sector and is
expected to worsen further. Therefore, adaptation plans should be implemented in enhancing
the livelihood resilience of the agricultural communities. Resilience is defined as the opposite
of vulnerability (Gallopin, 2006). Resilience to climate change refers to the capacity of
ecological or human systems to adapt and manage alterations in the surrounding environment
(Marshall et al., 2010). Practically, it is often appropriate to view vulnerability as a measure
that is opposite to resilience.

Intergovernmental Panel on Climate Change (IPCC) defined vulnerability as a
function of three elements (as shown in Figure 1). Understanding all of these elements helps
in assessing the nature and scope of the climate change impacts, pinpointing the principal
origins of vulnerability and determining measures to mitigate or address the risk associated
with each component. However, the current study will focus on the sensitivity factors that
influence technology adoption for climate adaptation among agricultural communities.
According to Shaffril et al. (2017) A climate adaptation plan should consider on how
vulnerable the local community and resources are to climate change.
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Figure 1. The basis of a framework for social adaptation. The framework describes the measurable components
of vulnerability.

In the context of the study, sensitivity of systems, particularly agricultural
communities will be measured as indicator in order to understand their vulnerability towards
climate change. According to Fenton et al. (2007), economic, political, cultural and
institutional factors are the factors that influence sensitivity of social systems. Meanwhile,
technology adoption will be the adaptation plan. Hence, this study will attempt to determine
the sensitivity factors that will influence agricultural communities to adopt technology as
their climate adaptation plan.

Adoption of technologies can help agricultural communities to combat the
consequences of climate change, increase productivity, increase producer incomes, and
improve household welfare (Ali et al., 2010; Tufa et al., 2019). A study from Nepal revealed
that farmers who adopted tunnel technology increases their productivity by 32 tons per year
and hectares compared to nonadopters (Diwakar et al., 2021). Furthermore, according to
Ahmed et al. (2022), by implementing advanced management techniques and adoption of
innovative technology, it will help agricultural communities to address climate change as it
is crucial for improving their resilience and livelihoods. However, the sensitivity of
agricultural communities should be considered when implementing technology adoption as
a climate change adaptation strategy.

Economic sensitivity refers to the potential economic impact of exposure towards the
agricultural communities to a particular climate event or ecosystem change that are associated
with production, consumption and distribution of agriculture goods and services. The factors
could lead agricultural communities to adopt technologies as their climate change adaptation
plan. Numbers of studies have reported that economic sensitivity influence farmers decision
to adopt technologies as their adaptation towards climate change includes cost of capital,
source of income and assets as well as the size of land owned by the farmers (Ahmed et al.,
2022; Mashi et al., 2022; Mairura et al., 2021; Diwakar et al., 2021).

Political sensitivity refers to the potential impact of exposure to a particular climate
event or ecosystem change that are associated with making decision in groups, or other forms
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of power relations among individuals such as the distribution of agricultural resources.
According to Thomas et al. (2007), the political-economic context, particularly agricultural
regulations and market development, seems to exceed climatic considerations, including
main limits such farm equipment, seed, and fertilizers availability and affordability. Thus,
the factors may prompt agricultural communities to adopt technologies as part of their
strategy for adapting to climate change.

Cultural sensitivity refers to the potential impact of exposure to a particular climate
event or ecosystem change that are associated with the way of life of a community such as
their behaviors, beliefs, values and symbols that they accept and that are passed along from
one generation to the next. Farmers belonging to community groups have a higher propensity
to adopt sustainable intensification practices, which suggests farmer networks play a strong
role in adaptation (Ahmed et al., 2022). Also, Diwakar et al. (2021) in their study found that
ethnicity strongly influences the technology adoption amongst small- holder farmers.
However, tribal inclination and religion have no significant influence on the farmer’s
awareness to adopt technologies as climate change adaptation (Mashi et al., 2022).

Institutional sensitivity refers to the potential impact of exposure to a particular
climate event or ecosystem change that is associated with organization, which is set up for
an educational, religious, social or professional cause. For example, group membership,
credit access, agricultural training attendance, and extension visitation, access to climate
information and membership in social or agricultural group influenced the adoption of
agricultural technologies and practices as climate change adaptation strategies among
farmers (Mairura et al., 2021; Tran et al., 2020). Also, farmers that are more educated have
higher awareness to adopt climate smart agriculture technologies towards climate change
impacts (Mashi et al., 2022 2020).

4. Conclusions

To conclude, the degree to which the agricultural communities are impacted or
susceptible to climate change is referred to as their sensitivity. The sensitivity of the
agricultural communities depends on their economic, political, cultural and institutional
factors. To illustrate, if they are highly dependent on a climate vulnerable natural resources,
they are more susceptible to climate change (Marshall et al., 2007). These factors can
ameliorate the effect of climate exposure in terms of economic sensitivity. Thus, technology
adoption for climate adaptation strategy might be implemented in order to the agricultural
communities to become resilience to climate change. The study expected that the level of
sensitivity factors influencing technology adoption will be moderate to high; there will be a
relationship between sensitivity factors and technology adoption for climate change
adaptation among agricultural communities; and there is at least one factor that contribute
most to the technology adoption. Therefore, the findings of the study will contribute to the
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making of policy related to agriculture and climate change adaptation as well as for future
study related to the field.
Author Contributions: AK developed the idea, conducted the statistical analyses, and drafted the manuscript.

JS revised the entire written content, adding to the introduction, methods, findings, and discussion. All authors
discussed the findings and contributed to the final manuscript.

Funding: Funded by the Ministry of Higher Education Malaysia under Long Term Research Grant Scheme
(LRGS) [Sub-project number 4(Ref: LRGS/1/2020/UKM/01/6/4) entitled “Socio-Economic Assessment on the
Impacts of Weather and Climate extreme under Global Warming of 1.5 °C/2.0 °C on the Community in Selected
Areas of Peninsular Malaysia”, placed under the main project of LRGS/1/2020/UKM/01/6] entitled
“Assessment of Impacts of Global Warming of 1.5 °C/2.0 °C on Water Balance/Health and Socio-Economic
Implications in the Kelantan and Muda River Basins”.

Acknowledgments: The authors acknowledge that this work would not have been possible without the support

and encouragement from Faculty of Agriculture,Universiti Putra Malaysia.

Conflicts of Interest: The authors have disclosed no potential conflicts of interest regarding the research,

writing, and/or publication of this paper references.

References

Adesugba, M. A., & Mavrotas, G. (2016). Delving deeper into the agricultural transformation and youth
employment nexus: The Nigerian case. International Food Policy Research Institute, 31.

Adnan, N., Nordin, S. M., & Ali, M. (2018). A solution for the sunset industry: Adoption of Green Fertiliser
Technology amongst Malaysian paddy farmers. Land Use Policy, 79(August), 575-584.
https://doi.org/10.1016/j.landusepol.2018.08.033

Ahmed, Z., Shew, A. M., Mondal, M. K., et al. (2022). Climate risk perceptions and perceived yield loss
increases agricultural technology adoption in the polder areas of Bangladesh. Journal of Rural Studies,
94, 274-286. https://doi.org/10.1016/j.jrurstud.2022.06.008

Al-Amin A.Q., Filho W.L., Kabir M.A,, et al. (2011). Climate change impacts: Prioritizing mechanism and
needs for future Malaysian agriculture. International Journal of Physical Sciences, 6(7),1742-1748.

Ali, A. & Abdulai, A. (2010). The adoption of genetically modified cotton and poverty reduction in
Pakistan. Journal of Agricultural Economics, 61, 175-192.

Amundson, J. L., Mader, T. L., Rashy, R. J., et al. (2006) Environmental effects on pregnancy rate in beef cattle.
Journal of Animal Science, 84, 3415-3420

Arouri, M., Nguyen, C. & Youssef, A. B. (2015). Natural disasters, household welfare, and resilience: Evidence
from rural Vietham. World Development. 70, 59-77.

Assefa, Y., Yadav, S., Mondal, M.K., et al. (2021). Crop diversification in rice-based  systems in  the
polders of Bangladesh: Yield stability, profitability, and associated  risk. Agricultural Systems, 187.
https://doi.org/10.1016/J.AGSY.2020.102986

Bachewe, F. N., Berhane, G., Minten, B., et al. (2018). Agricultural transformation in Africa? Assessing the
evidence in Ethiopia. World Development, 105, 286-298.
https:/dpo.org/10.1016/j.worlddev.2017.05.041.



AAFR] 2024, 5, 1, a0000512; https://doi.org/10.36877/aafrj.a0000512 9 of 11

Brander, K. (2010). Impacts of climate change on fisheries. Journal of Marine Systems, 79 (3-4), 389-402.

Burke, K. & Sewake, K. (2008). Adoption of computer and internet technologies in small firm
agriculture: A study of flower growers in Hawaii. Journal of Extension, 46 (3), 1-11.

DeNicola, E., Aburizaiza, O.S., Siddique, A., et al. (2015). Climate change and water scarcity: The case of
Saudi Arabia. Annals of Global Health, 81 (3), 342—-353.

Dimri, A.P., Kumar, D., Choudary, et al., (2018). Future changes over Himalaya: Maximum and minimum
temperature. Global and Planetary Change, 162(7), 212-234

Diwakar, K. C., Jamarkattel, D., Maraseni, T., et al. (2021). The effects of tunnel technology on crop
productivity and livelihood of smallholder farmers in nepal. Sustainability (Switzerland), 13(14), 1-
15. https://doi.org/10.3390/su13147935

Fahmi, Z., Samah, B. A. & Abdullah, H. (2013). Paddy industry and paddy farmers well- being: A success
recipe for agriculture industry in Malaysia. Asian Social Science. 9(3), 177.

Fenton, M., Kelly, G., Vella, K., et al. (2007). Climate change and the Great Barrier Reef: Industries and
communities. In J. E. Johnson, & P. A. Marshall (eds.) Climate change and the Great Barrier Reef: A
vulnerability assessment. Australia: Great Barrier Reef Marine Park Authority and Australian
Greenhouse Office.

Folke, C., (2006) Resilience: the emergence of a perspective for social-ecological systems analysis. Global
Environmental Change, 16(3), 253-267.

Gallopin, G. (2006) Linkages between vulnerability, resilience, and adaptive capacity. Global Environmental
Change, 16(16), 293-303.

Gampe, D., Nikulin, G.C. & Ludwig, R. (2016). Using an ensemble of regional climate models to assess climate
change impacts on water scarcity in European river basins. Science of the Total Environment, 573,
1503-1518.

Hijioka, Y., Lasco, R., Surjan, A., et al. (2014). Climate change 2014: impacts, adaptation, and vulnerability.
Part B Regional aspects. Contribution of working group Il to the Fifth Assessment Report of the IPCC.
Cambridge University Press: Cambridge, UK. pp. 1-1820

Ibe, A. C. & Awosika, L. F. (1991). Sea level rise impact on African coastal zones. In: S.H. Omide & C. Juma
(Eds). A Change in Weather: African Perspectives on Climate Change. Nairobi: African centre for
Technology Studies. pp. 105-112

IPCC, 2007: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group Il
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F.
Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson (Eds.). Cambridge University Press,
Cambridge, UK, p976.

International Union for Conservation of Nature (IUCN). (2009). A framework for social adaptation to climate
change: Sustaining tropical coastal communities and industries. International Union for Conservation



AAFR] 2024, 5, 1, a0000512; https://doi.org/10.36877/aafrj.a0000512 10 of 11

of Nature and Natural Resources, Gland.

Mairura, F. S., Musafiri, C. M., Kiboi, M. N., et al. (2021). Determinants of farmers’ perceptions of climate
variability, mitigation, and adaptation strategies in the central highlands of Kenya. Weather and
Climate Extremes, 34, 100374. https://doi.org/10.1016/j.wace.2021.100374

Mannig, B., Pollinger, F., Gafurov, A., et al. (2018). Impacts of climate change in Central Asia. Encyclopedia
of the Anthropocene. 2, 195-203

Marshall, N., Marshall, P., Tamelander, J., et al. (2010). A framework for social adaptation to climate change
sustaining tropical coastal communitites and industries. Report. International Union for Conservation
of Nature and Natural Resources, Gland, Switzerland.

Marshall P. A., Johnson J. (2007) The Great Barrier Reef and climate change: vulnerability and management
implications. (Eds J Johnson, PA Marshall). Great Barrier Reef Marine Park Authority and Australian
Greenhouse Office, Australia.

Mashi, S. A., Inkani, A. I., & Obaro, D. O. (2022). Determinants of awareness levels of climate smart
agricultural technologies and practices of urban farmers in Kuje, Abuja, Nigeria. Technology in
Society, 70. https://doi.org/10.1016/j.techsoc.2022.102030

Mwangi, M., & Kariuki, S. (2015). Factors determining adoption of new agricultural technology by smallholder
farmers in developing countries. Journal of Economics and Sustainable Development, 6(5), 2222—
1700. www.iiste.org

Nahar, A., Luckstead, J., Wailes, E. J., et al. (2018). An assessment of the potential impact of climate change
on rice farmers and markets in Bangladesh. Climatic Change, 150(3), 289-304.
https://doi.org/10.1007/S10584-018-2267-2.

National Policy on Climate Change (2009), Ministry of Natural Resources and Environment Malaysia. ISBN
978-983-44294-4-7.

Nguyen, T. H., Sahin, O., & Howes, M. (2021). Climate change adaptation influences and barriers impacting
the asian agricultural industry. Sustainability (Switzerland), 13(13).
https://doi.org/10.3390/su13137346

Perera, K.A.R.S., De Silva, KW.H.L. & Amarasinghe, D.M. (2018). Potential impacts of pre- dicted sea level
rise of carbon sink function ofmangrove ecosystems with special reference to Negombo estuary,
Sri Lanka. Global and Planetary Change, 161, 162-171.

Phillips, J.D. (2018). Environmental gradients and complexity in coastal landscape response to sea level rise.
Catena, 169, 107-118

Rahman, A., & Muktadir, M. G. (2021). SPSS: An Imperative Quantitative Data Analysis Tool for Social
Science Research. International Journal of Research and Innovation in Social Science, 05(10), 300—
302.
https://doi.org/10.47772/ijriss.2021.51012



AAFR] 2024, 5, 1, a0000512; https://doi.org/10.36877/aafrj.a0000512 11 of 11

Rashighi, M., & Harris, J. E. (2017). More than just convenient: The scientific merits of homogeneous
convenience samples. Physiology & Behavior, 176(3), 139-148. https://doi.org/10.1111/mono.12296.

Rogers, E.M. (2003). Diffusion of innovations (5th ed.). New York: Free Press.

Shaffril, H.A.M., Abu Samah, A. & D’Silva, J.L. (2017). Adapting towards climate change impacts: Strategies
for small-scale fishermen in Malaysia. Marine Policy, 81, 196-201.
https://doi.org/10.1016/j.marpol.2017.03.032.

Shaffril, H.A.M., Nasir, A.F.A., Idris, K. (2010). Agriculture project as an economic development tool to boost
socio-economic level of the poor community: The case of agropolitan project in Malaysia. African
Journal of. Business Management, 4 (11), 2354.

St. Pierre, N.R., Cobanov, B., Schnitkey, G. (2003). Economic loss from heat stress by US livestock industries.
Journal of Dairy Science, 86, E52-E77.

Thomas, G.A., Dalal, R. C., Standley, J. (2007). No-till effects on organic matter, pH, cation exchange
capacity and nutrient distribution in a luvisol in the semi-arid subtropics. Soil and Tillage Research,
94, 295-304.

Tran, N. L. D., Rafiola, R. F., Ole Sander, B., et al. (2020). Determinants of adoption of climate-smart
agriculture technologies in rice production in Vietnam. International Journal of Climate Change
Strategies and Management, 12(2), 238-256. https://doi.org/10.1108/IJCCSM-01-2019-0003.

Tufa, A.H., Alene, A.D., Manda, J., et al. (2019). The productivity and income effects of adoption of improved
soybean varieties and agronomic practices in Malawi. World Development, 124.

Yadav, S., Mondal, M. K., Shew, A, et al., (2020). Community water management to intensify agricultural
productivity in the polders of the coastal zone of Bangladesh. Paddy and Water Environment, 18(2),
331-343. https://doi.org/10.1007/S10333-019- 00785-4

Copyright © 2024 by Khalid, N. A. et al. and HH Publisher. This work is licensed under the Creative Commons

Attribution-NonCommercial 4.0 International Lisence (CC-BY-NC4.0)



