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Abstract

Climate change is projected to have serious environmental, economic, and social impacts on Ghana,
particularly on rural farmers whose livelihoods depend largely on rainfall. The extent of these impacts
depends largely on awareness and the level of adaptation in response to climate change. This study examines
the perception of farmers in Sekyedumase district of Ashanti region of Ghana on climate change and analyzes
farmers’ adaptation responses to climate change. A hundred and eighty farming households were interviewed
in February and October 2009. Results showed that about 92% of the respondents perceived increases in
temperature, while 87% perceived decrease in precipitation over the years. The major adaptation strategies
identified included crop diversification, planting of short season varieties, change in crops species, and a shift
in planting date, among others. Results of logit regression analysis indicated that the access to extension
services, credit, soil fertility, and land tenure are the four most important factors that influence farmers’
perception and adaptation. The main barriers included lack of information on adaptation strategies, poverty. N
and lack of information about weather. Even though the communities are highly aware of climate issues, only
44.4% of farmers have adjusted their farming practices to reduce the impacts of increasing temperature an ®
40.6% to decreasing precipitation, giving lack of funds as the main barrier to implementing adaptation
measure. Implications for policymaking will be to make credit facilities more flexible, to invest in training

more extension officers and more education on climate change and adaptation strategies.

https://link.springer.com/article/10.1007/s10668-012-9339-7 1/6


https://link.springer.com/article/10.1007/s10668-012-9339-7/metrics
https://link.springer.com/article/10.1007/s10668-012-9339-7/metrics
https://link.springer.com/
https://idp.springer.com/auth/personal/springernature?redirect_uri=https://link.springer.com/article/10.1007/s10668-012-9339-7
javascript:;
javascript:;
https://order.springer.com/public/cart
https://link.springer.com/
https://link.springer.com/journal/10668
https://link.springer.com/journal/10668/aims-and-scope
https://www.editorialmanager.com/envi
https://link.springer.com/journal/10668

8/10/25, 8:00 AM Farmers’ perception and adaptation to climate change: a case study of Sekyedumase district in Ghana | Environment, Develop...

o This is a preview of subscription content, log in via an institution (7 to check access.

Access this article

Subscribe and save

@ Springer+ from €37.37 /Month

Starting from 10 chapters or articles per month
Access and download chapters and articles from more than 300k books and 2,500 journals

Cancel anytime

( Viewplans - >

Buy Now

( Buy article PDF 39,95 € )

Price includes VAT (Sudan)

Instant access to the full article PDF.

Institutional subscriptions >

Similar content being viewed by others

Climate risks and adaptation Small-holder farmers’ climate Examining Stakeholders’
strategies: the perspectives of change adaptation practices in the Perceptions of Climate Change and
farmers in coastal Ghana Upper East Region of Ghana Adaptation Strategies Within

Climate-Vulnerable Districtsint...

Article 17)july 2024 Article 01December2017 Chapter ©2025

Explore related subjects

Discover the latest articles and news from researchers in related subjects, suggested using machine learning.

Agricultural Economics Agriculture Climate-Change Impacts Climate-Change Adaptation

https://link.springer.com/article/10.1007/s10668-012-9339-7 2/6


https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10668-012-9339-7
https://www.springernature.com/gp/librarians/licensing/agc/journals
https://www.springernature.com/gp/librarians/licensing/agc/journals
https://link.springer.com/subjects/agricultural-economics
https://link.springer.com/subjects/agriculture
https://link.springer.com/subjects/climate-change-impacts
https://link.springer.com/subjects/climate-change-adaptation
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10668-012-9339-7
https://link.springer.com/product/springer-plus
https://link.springer.com/10.1007/s13412-024-00970-w?fromPaywallRec=true
https://link.springer.com/10.1007/s13412-024-00970-w?fromPaywallRec=true
https://link.springer.com/10.1007/s13412-024-00970-w?fromPaywallRec=true
https://link.springer.com/10.1007/s10668-017-0062-2?fromPaywallRec=true
https://link.springer.com/10.1007/s10668-017-0062-2?fromPaywallRec=true
https://link.springer.com/10.1007/s10668-017-0062-2?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-031-25960-9_36-1?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-031-25960-9_36-1?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-031-25960-9_36-1?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-031-25960-9_36-1?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-031-25960-9_36-1?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-031-25960-9_36-1?fromPaywallRec=true

8/10/25, 8:00 AM Farmers’ perception and adaptation to climate change: a case study of Sekyedumase district in Ghana | Environment, Develop...

Climate Change Management Adaptation Studies

References

Adesina, A. A., & Forson, J. B. (1995). Farmers’ perceptions and adoption of new agricultural technology:
Evidence from analysis in Burkina Faso and Guinea, West Africa. Agricultural Economics, 13, 1-9.

Article Google Scholar

Boko, M., Niang, I., Nyong, A., Vogel, C., Githeko, A., Medany, M., et al. (2007). Africa. In M. L. Parry, O. F.
Canziani, J. P. Palutikof, P. J. van der Linden, & C. E. Hanson (Eds.), Climate change (2007): Impacts, adaptation
andvulnerability. Contribution of working group II to the fourth assessment report of the intergovernmental panel

on climate change (pp. 433—467). Cambridge: Cambridge University Press.

Google Scholar

Bryant, R. C., Smit, B., Brklacich, M., Johnston, R. T., Smithers, J., Chiotti, Q., et al. (2000). Adaptation in
Canadian agriculture to climatic variability and change. Climatic Change, 45, 181-201.

Article Google Scholar

Christensen, J. H., Hewitson, B., Busuioc, A., Chen, A., Gao, X., Held, L, et al. (2007). Regional climate
projections. In S. Solomon, D. Qin, M. Manning, Z. Chen, M. Marquis, K. B. Averyt, M. Tignor, & H. L. Miller
(Eds.), Climate change 2007: The physical science basis. Contribution of working group I to the fourth assessment
report of the intergovernmental panel on climate change (pp. 847—940). Cambridge: Cambridge University

Press.

Google Scholar

Daberkow, S. G., & McBride, W. D. (2003). Farm and operator characteristics affecting the awareness and
adoption of precision agriculture technologies in the US. Precision Agriculture, 4, 163—-177.

Article Google Scholar

Deressa, T. T., Hassan, R. M., Ringler, C., Alemu, T., & Yesuf, M. (2009). Determinants of farmers’ choice of
adaptation methods to climate change in the Nile Basin of Ethiopia. Global Environmental Change, 19, 248— 0
255.

Article Google Schoia:

https://link.springer.com/article/10.1007/s10668-012-9339-7 3/6


https://link.springer.com/subjects/climate-change-management
https://link.springer.com/subjects/adaptation-studies
https://doi.org/10.1016%2F0169-5150%2895%2901142-8
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20perceptions%20and%20adoption%20of%20new%20agricultural%20technology%3A%20Evidence%20from%20analysis%20in%20Burkina%20Faso%20and%20Guinea%2C%20West%20Africa&journal=Agricultural%20Economics&doi=10.1016%2F0169-5150%2895%2901142-8&volume=13&pages=1-9&publication_year=1995&author=Adesina%2CAA&author=Forson%2CJB
http://scholar.google.com/scholar_lookup?&title=Africa&pages=433-467&publication_year=2007&author=Boko%2CM&author=Niang%2CI&author=Nyong%2CA&author=Vogel%2CC&author=Githeko%2CA&author=Medany%2CM&author=Osman-Elasha%2CB&author=Tabo%2CR&author=Yanda%2CP
https://doi.org/10.1023%2FA%3A1005653320241
http://scholar.google.com/scholar_lookup?&title=Adaptation%20in%20Canadian%20agriculture%20to%20climatic%20variability%20and%20change&journal=Climatic%20Change&doi=10.1023%2FA%3A1005653320241&volume=45&pages=181-201&publication_year=2000&author=Bryant%2CRC&author=Smit%2CB&author=Brklacich%2CM&author=Johnston%2CRT&author=Smithers%2CJ&author=Chiotti%2CQ&author=Singh%2CB
http://scholar.google.com/scholar_lookup?&title=Regional%20climate%20projections&pages=847-940&publication_year=2007&author=Christensen%2CJH&author=Hewitson%2CB&author=Busuioc%2CA&author=Chen%2CA&author=Gao%2CX&author=Held%2CI&author=Jones%2CR&author=Koli%2CRK&author=Kwon%2CWT&author=Laprise%2CR&author=Rueda%2CVM&author=Mearns%2CL&author=Menendez%2CCG&author=Raisanen%2CJ&author=Rinke%2CA&author=Sarr%2CA&author=Wheton%2CP
https://doi.org/10.1023%2FA%3A1024557205871
http://scholar.google.com/scholar_lookup?&title=Farm%20and%20operator%20characteristics%20affecting%20the%20awareness%20and%20adoption%20of%20precision%20agriculture%20technologies%20in%20the%20US&journal=Precision%20Agriculture&doi=10.1023%2FA%3A1024557205871&volume=4&pages=163-177&publication_year=2003&author=Daberkow%2CSG&author=McBride%2CWD
https://doi.org/10.1016%2Fj.gloenvcha.2009.01.002
http://scholar.google.com/scholar_lookup?&title=Determinants%20of%20farmers%E2%80%99%20choice%20of%20adaptation%20methods%20to%20climate%20change%20in%20the%20Nile%20Basin%20of%20Ethiopia&journal=Global%20Environmental%20Change&doi=10.1016%2Fj.gloenvcha.2009.01.002&volume=19&pages=248-255&publication_year=2009&author=Deressa%2CTT&author=Hassan%2CRM&author=Ringler%2CC&author=Alemu%2CT&author=Yesuf%2CM

8/10/25, 8:00 AM Farmers’ perception and adaptation to climate change: a case study of Sekyedumase district in Ghana | Environment, Develop...
Fosu-Mensah, B. Y. (2011). Modelling maize (Zea mays L.) productivity and impact of climate change on yield
and nutrient utilization in sub-humid Ghana. PhD Dissertation, Kwame Nkrumah University of Science and

Technology, Kumasi, Ghana.

Gbetibouo, A.G. (2009). Understanding farmers’ perceptions and adaptations to climate change and
variability. The Case of the Limpopo Basin, South Africa. IFPRI Discussion Paper 00849. February 2009.

Ghana fact sheet (2010). http://worldfacts.us/Ghana.htm. Cited August 4, 2010.

Ghana Meteorological Agency (2007). Regional office, Kumasi.

Ghana Statistical Service (2002). 2000 population and housing census, Special report on 20 largest locations.
Ghana statistical services, medialite co. Ltd.

Halsnaes, K., & Traerup, S. (2009). Development and climate change: A mainstreaming approach for
assessing economic, social, and environmental impacts of adaptation measures. Environmental Management.
doi:10.1007/s00267-009-9273-0 (this issue).

Google Scholar

Hulme, M., Doherty, R., Ngara, T., New, M., & Lister, D. (2001). African climate change: 1900—-2100. Climate
Research, 17, 145-168.

Article Google Scholar

Igoden, C., Ohoji, P., & Ekpare, J. (1990). Factors associated with the adoption of recommended practices for
maize production in the Lake Basin of Nigeria. Agricultural Administration and Extension, 29(2), 149—156.

Article Google Scholar

Kunstmann, H., Jung, G. (2005). Impact of regional climate change on water availability in the Volta Basin of West
Africa. Regional hydrological impacts of climate variability and change. Proceedings of symposium S6 for the
seventh IAHS scientific assembly. Foz de Iguacu, Brazil, April 2005.

@
Lin, J. (1991). Education and innovation adoption in agriculture: Evidence from hybrid rice in China. American
Journal of Agricultural Economics, 73(3), 713—723. @

Article Google Scholar

Lutz, E., Pagiola, S., & Reiche, Y. C. (1994). The costs and benefits of soil conservation: The farmer’s
viewpoint. The World Bank Research Observer, 9, 273—-295.

https://link.springer.com/article/10.1007/s10668-012-9339-7 4/6


http://worldfacts.us/Ghana.htm
https://doi.org/10.1007/s00267-009-9273-0
http://scholar.google.com/scholar_lookup?&title=Development%20and%20climate%20change%3A%20A%20mainstreaming%20approach%20for%20assessing%20economic%2C%20social%2C%20and%20environmental%20impacts%20of%20adaptation%20measures&journal=Environmental%20Management&doi=10.1007%2Fs00267-009-9273-0&publication_year=2009&author=Halsnaes%2CK&author=Traerup%2CS
https://doi.org/10.3354%2Fcr017145
http://scholar.google.com/scholar_lookup?&title=African%20climate%20change%3A%201900%E2%80%932100&journal=Climate%20Research&doi=10.3354%2Fcr017145&volume=17&pages=145-168&publication_year=2001&author=Hulme%2CM&author=Doherty%2CR&author=Ngara%2CT&author=New%2CM&author=Lister%2CD
https://doi.org/10.1016%2F0269-7475%2888%2990013-X
http://scholar.google.com/scholar_lookup?&title=Factors%20associated%20with%20the%20adoption%20of%20recommended%20practices%20for%20maize%20production%20in%20the%20Lake%20Basin%20of%20Nigeria&journal=Agricultural%20Administration%20and%20Extension&doi=10.1016%2F0269-7475%2888%2990013-X&volume=29&issue=2&pages=149-156&publication_year=1990&author=Igoden%2CC&author=Ohoji%2CP&author=Ekpare%2CJ
https://doi.org/10.2307%2F1242823
http://scholar.google.com/scholar_lookup?&title=Education%20and%20innovation%20adoption%20in%20agriculture%3A%20Evidence%20from%20hybrid%20rice%20in%20China&journal=American%20Journal%20of%20Agricultural%20Economics&doi=10.2307%2F1242823&volume=73&issue=3&pages=713-723&publication_year=1991&author=Lin%2CJ

8/10/25, 8:00 AM Farmers’ perception and adaptation to climate change: a case study of Sekyedumase district in Ghana | Environment, Develop...

Article Google Scholar

MacCarthy, D. S., Sommer R, Vlek, P. L.G (2009) Modeling the impacts of contrasting nutrient and residue
management practices on grain yield of sorghum (Sorghum bicolor (L.) Moench) in a semi-arid region of
Ghana using APSIM.

Maddison, D. (2006). The perception of and adaptation to climate change in Africa. CEEPA Discussion Paper
No. 10. Centre for Environmental Economics and Policy in Africa, University of Pretoria, South Africa.

Mertz, O., Mbow, C., Reenberg, A., & Diouf, A. (2009). Farmers’ perceptions of climate change and
agricultural adaptation strategies in rural Sahel. Environmental Management, 43, 804—816.

Article Google Scholar

Nhemachena, C. & Hassan, R. (2007). Micro-level analysis of farmers’ adaptation to climate change in
Southern Africa. IFPRI Discussion Paper No. 00714. International Food Policy Research Institute, Washington,
DC.

Phiri, D., Franzel, S., Mafongoya, P, Jere, 1., Katanga, R., & Phiri, S. (2004). Who is using the new technology?
The association of wealth status and gender with the planting of improved tree fallows in Eastern Province,
Zambia. Agricultural Systems, 79, 131-144.

Article Google Scholar

Quisumbing, A., Haddad, L., Pefia, C. (1995). Gender and poverty: New evidence from 10 developing

countries. FCND Discussion Paper No. 9, International Food Policy Research Institute, Washington, D.C.

Shultz, S., Faustino, J., & Melgar, D. (1997). Agroforestry and soil conservation: Adoption and profitability in
El Salvador. Agroforestry Today, 9, 16—17.

Google Scholar

Thomas, D., Twyman, C., Osbahr, H., & Hewitson, B. (2007). Adaptation to climate change and variability:
Farmer responses to intra-seasonal precipitation trends in South Africa. Climatic Change, 83, 301-322.

. @
Article Google Schola.

®

Acknowledgments

The authors greatly appreciate financial support from the German Federal Ministry for Education and
Research (BMBF) for conducting this research study. The corresponding author also thank the German

Academic Exchange service (DAAD) for a scholarship award.

https://link.springer.com/article/10.1007/s10668-012-9339-7 5/6


https://doi.org/10.1093%2Fwbro%2F9.2.273
http://scholar.google.com/scholar_lookup?&title=The%20costs%20and%20benefits%20of%20soil%20conservation%3A%20The%20farmer%E2%80%99s%20viewpoint&journal=The%20World%20Bank%20Research%20Observer&doi=10.1093%2Fwbro%2F9.2.273&volume=9&pages=273-295&publication_year=1994&author=Lutz%2CE&author=Pagiola%2CS&author=Reiche%2CYC
https://link.springer.com/doi/10.1007/s00267-008-9197-0
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20perceptions%20of%20climate%20change%20and%20agricultural%20adaptation%20strategies%20in%20rural%20Sahel&journal=Environmental%20Management&doi=10.1007%2Fs00267-008-9197-0&volume=43&pages=804-816&publication_year=2009&author=Mertz%2CO&author=Mbow%2CC&author=Reenberg%2CA&author=Diouf%2CA
https://doi.org/10.1016%2FS0308-521X%2803%2900055-6
http://scholar.google.com/scholar_lookup?&title=Who%20is%20using%20the%20new%20technology%3F%20The%20association%20of%20wealth%20status%20and%20gender%20with%20the%20planting%20of%20improved%20tree%20fallows%20in%20Eastern%20Province%2C%20Zambia&journal=Agricultural%20Systems&doi=10.1016%2FS0308-521X%2803%2900055-6&volume=79&pages=131-144&publication_year=2004&author=Phiri%2CD&author=Franzel%2CS&author=Mafongoya%2CP&author=Jere%2CI&author=Katanga%2CR&author=Phiri%2CS
http://scholar.google.com/scholar_lookup?&title=Agroforestry%20and%20soil%20conservation%3A%20Adoption%20and%20profitability%20in%20El%20Salvador&journal=Agroforestry%20Today&volume=9&pages=16-17&publication_year=1997&author=Shultz%2CS&author=Faustino%2CJ&author=Melgar%2CD
https://link.springer.com/doi/10.1007/s10584-006-9205-4
http://scholar.google.com/scholar_lookup?&title=Adaptation%20to%20climate%20change%20and%20variability%3A%20Farmer%20responses%20to%20intra-seasonal%20precipitation%20trends%20in%20South%20Africa&journal=Climatic%20Change&doi=10.1007%2Fs10584-006-9205-4&volume=83&pages=301-322&publication_year=2007&author=Thomas%2CD&author=Twyman%2CC&author=Osbahr%2CH&author=Hewitson%2CB

8/10/25, 8:00 AM Farmers’ perception and adaptation to climate change: a case study of Sekyedumase district in Ghana | Environment, Develop...

Author information

Authors and Affiliations

Center for Development Research (ZEF), University of Bonn, Walter-Flex-Str. 3, 53113, Bonn, Germany
B.Y. Fosu-Mensah & P. L. G. Vlek

College of Agriculture and Consumer Sciences, Institute of Agricultural Research, Kpong Research Centre,
University of Ghana, P.O. Box LG 68, Legon, Accra, Ghana
D. S. MacCarthy

Corresponding author

Correspondence to B. Y. Fosu-Mensah.

Additional information

Readers should send their comments on this paper to BhaskarNath@aol.com within 3 months of publication
of this issue.

Rights and permissions

Reprints and permissions

About this article

Cite this article

Fosu-Mensah, B.Y., Vlek, P.L.G. & MacCarthy, D.S. Farmers’ perception and adaptation to climate change: a case study of
Sekyedumase district in Ghana. Environ Dev Sustain 14, 495-505 (2012). https://doi.org/10.1007/s10668-012-9339-7

Received Accepted Published

17 August 2011 28 January 2012 11 February 2012

Issue Date

August 2012

DOI

https://doi.org/10.1007/s10668-012-9339-7 m

Keywords @
Adaptation Climate change Perception Precipitation Temperature

https://link.springer.com/article/10.1007/s10668-012-9339-7 6/6


mailto:yayrafosub@yahoo.com
https://s100.copyright.com/AppDispatchServlet?title=Farmers%E2%80%99%20perception%20and%20adaptation%20to%20climate%20change%3A%20a%20case%20study%20of%20Sekyedumase%20district%20in%20Ghana&author=B.%20Y.%20Fosu-Mensah%20et%20al&contentID=10.1007%2Fs10668-012-9339-7&copyright=Springer%20Science%2BBusiness%20Media%20B.V.&publication=1387-585X&publicationDate=2012-02-11&publisherName=SpringerNature&orderBeanReset=true
https://link.springer.com/search?query=Adaptation&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Climate%20change&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Perception&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Precipitation&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Temperature&facet-discipline=%22Environment%22

