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Opinion
Copious evidence supports climate change-induced decline in 

crop and livestock productivity in the global landscape [1,2] , more 
especially in weather-sensitive agricultural production regions 
such as sub-Saharan Africa where those most vulnerable to these 
impacts are the indigenous people whose source of livelihood 
depends solely on small-scale farming. Presently, the agricultural 
sector contributes 22% of Ghana’s GDP [3] and employs 42% of the 
economically active workforce [4]. In 2017, Ghana’s GDP recorded 
a growth rate of 8.5%, with the agriculture sector expanding from 
a growth rate of 3.0 percent in 2016 to 8.4 percent in 2017 [5]. 
Nonetheless, the agricultural sector is extremely imperiled as the 
EPA of Ghana predicts that the country stance to lose about 81.3 
square meters of arable land yearly, and yields of maize and other 
cereal crops will reduce by 7 percent by 2050. This creates the 
urgency for best-fit climate adaptation practices to aid adaptation 
efforts by small-scale farmers, on whom the whole country depends  

 
mostly for food supplies. Thus, contemporary adaptation planning 
necessitates access to the preeminent available knowledge, 
whatever its source. Unfortunately in Ghana, there exists low levels 
of awareness and poor understanding of climate change impacts 
coupled with significant knowledge gaps about climate change 
processes [6]. These realities have mired effective societal decision 
making of climate change adaptation and mitigation. There is 
therefore the need to create such awareness and also integrate 
indigenous climate change adaptation and mitigation planning 
with sustainable development and poverty reduction goals [7].

In the light of this, countless developmental projects are 
known to have been created, funded and accomplished by outside 
resources and presented into rural communities with the hopes and 
promises of impacting the lives of small-scale farmers. Assessments 
indicate that these projects failed to recognize the culture of the 
people and resulted in low participation and success rates [8,9]. 
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The rapid escalation and dangers of global climate change is bourgeoning astronomically and thus places colossal demands 
on stakeholders to marshal innovative ways and processes for connecting knowledge systems to tackle its negative upshots. These 
demands in contemporary climate related discourses have led to calls for the integration of indigenous knowledge (IK) and scientific 
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adaptation initiatives.
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As a consequence of these letdowns, there was a growing interest 
in the incorporation of indigenous knowledge (IK) and traditions 
to increase project participation rate and provide environmentally 
sound approaches to development. The main reasons for this 
paradigm shift towards indigenous knowledge and practices were 
(i) IK stem from the cultural context of the people concerned, (ii) IK 
evolves in close contact with the specific environment conditions 
and, (iii) IK is based on intimate knowledge of the environment in 
the traditional societies Mathias, 1995. Also, according to Adugna 
[10] and Woodley [11], IK adds value to climate change studies 
in the following ways; (i) IK systems create a moral economy, (ii) 
identifies a person within a cultural context, therefore providing 
decision-making processes or rules of thumb to be followed 
based on observed indicators or relationships within events, (iii) 
indigenous knowledge is progressively demonstrating a semblance 
with scientific methods as many ideas in indigenous knowledge 
that were once viewed as primitive and misguided, are now seen 
as appropriate and sophisticated, and (iv) indigenous knowledge 
systems provide mechanisms for participatory approaches. 
Valuable local knowledge of relevance to climate change 
assessment and adaptation is held by rural societies [12]. Thus, 
these sources see farmers in the agriculture sector as innovators 
with a sophisticated body of ‘indigenous knowledge’ comprised 
of practices gained through experience and transmitted through 
members of a community [13,14].

Extensive evidence of academic literature that documents how 
smallholder farmers use knowledge systems to adapt to climatic 
trends in Africa exist [15-17]. Owusu Ansah [18] in a study that 
examined indigenous knowledge sources, potency and practices 
to climate adaptation in the small scale farming sector cited 49 
sources to indigenous knowledge in an article for the Journal 
of Earth Science and Climatic change. Crate [19], referenced 136 
sources on climate change and culture in an article for the Annual 
Review of Anthropology. The United Nations Education, Scientific 
and Cultural Organization (UNESCO) and the United Nation 
University (UNU) [20] cited over 300 references in the 2012 report 
“Weathering Uncertainty: Traditional Knowledge for Climate 
Change Assessment and Adaptation”, which offers a synopsis of key 
issues and areas of research on indigenous knowledge. UNFCCC [21] 
ascertained the importance of indigenous knowledge conservation 
as key to the benefits of an ecosystems-based approach to climate 
adaptation.

The rapid acceleration and enormity of global environmental 
change places colossal demands on humanity to marshal innovative 
ways and processes for connecting knowledge systems that are 
conducive to sustainability learning and recognize the convolutions 
of socio–ecological systems and the challenges of the anthropocene 
[22,23]. In recent years, there has been a growing awareness that 
scientific knowledge (SK) alone is inadequate for solving the climate 
crisis [24] which has led to growing recognition of local, indigenous, 
traditional knowledge as an important source of climate knowledge 
and adaptation strategies. Byg [25] contend that it is erroneous to 

understand social ecological issues based on SK alone. Thus, the 
role of indigenous knowledge in climate adaptation in Ghana is 
required to buttress scientific knowledge adoption [26]. On the 
other hand, the challenges brought on by global climate change 
are beyond the lived experience of all knowledge holders, whether 
scientific or indigenous [27,28]. Owusu Ansah [18] opined that the 
utilization and efficacies of IK remained indubitable for decades 
but owing to recent unpredictability in the observed changes in 
the environment, coupled with the fast increasing susceptibilities 
of communities to climate change, absolute reliance on the sources 
of indigenous indicators for correctly predicting environmental 
changes have become more difficult and obsolete for farmers. Also, 
the potencies of the identified IK adaptation practices for yielding 
perfect responses to changes in the environment have become 
riskier and challenging as time goes by. Even though the relevance of 
indigenous knowledge sources and practices remain indispensable 
in the struggle to adapt to climate change, efforts will be more 
promising should there be a co-production of other knowledge 
sets (science based) to buttress established positive practices in IK 
Owusu Ansah [18]. This has led to several calls for interdisciplinary 
climate change research in modern studies [29-31]. Gratani et 
al. [32], show that integration of traditional knowledge through 
scientific validation can be respectful and empowering. To succeed, 
we cannot afford to lose insights and information originating from 
multiple knowledge systems [33]. 

However, studies that advocate and utilize the co-production of 
multiple knowledge systems that integrate IK and SK as the way 
forward to climate adaptation efforts in Ghana remain scanty. Aside 
from the relatively significant physiognomies of spatial locations 
in climate change manifestations on the global scale, existing 
literature on the subject is unsatisfactorily scanty in the context 
of sub-Saharan Africa and Ghana in part [18]. Thus, this paper 
reviews studies that have presented promising findings from the 
incorporation of IK and SK elsewhere to inform new approaches 
to climate adaptation in Ghana. In the face of climate change risks 
and impacts that remain uncertain and unpredictable, there is a 
growing need for policies and action that foster the co-production 
of new knowledge sets, based upon collaborative efforts involving 
IK and SK holders. Co-management regimes that bring communities 
and the State together to jointly manage natural resources, have 
provided an important arena for the development of knowledge co-
production [34-36]. 

Reaping From the Synergy: One Plus One is More 
Than Two

Studies by scholars provide examples from across the globe 
where the recognition of complementarities across knowledge 
systems have advanced the understanding, and in many cases 
improved management, of ecosystems, critical natural resources, 
and biodiversity. In Africa according to Guthiga and Newsham, 
(2011) and Kalanda Joshua et al. [37], rainmakers in the Nganyi 
community of western Kenya and farmers in Nessa Village in 
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southern Malawi have worked in partnership with meteorological 
scientists to create integrated forecasts that are being disseminated 
by both indigenous and conventional methods to enhance 
community resilience to climate change and its adversarial 
upshots. Uganda [38] highlighted the maintenance, protection and 
continuity of the use of indigenous knowledge in the management 
of natural resources as a project in its National Adaptation 
Programmes of Action (NAPA). Also, Ethiopia included the 
documentation and advancement of indigenous rangeland resource 
management as a way to enhance resource management practices. 
Mozambique incorporated the role of local forecasting knowledge 
in strengthened early warning systems for detecting changes in the 
environment. The United Republic of Tanzania [39] encouraged the 
promotion of indigenous knowledge in the agriculture sector. 

In Cape Verde, the Ministry of Environment and Agriculture 
promoted the need to understand traditional knowledge in 
relation to variations in the water cycle and agro-silvo-pastoral 
production systems. In 2008, Liberia recognized the necessity to 
better integrate indigenous and effective coping strategies into 
its national development policy and planning in order to better 
respond to the growing incidence and intensity of climatic shocks 
so that the country will be in a better position to address the 
situation within the context of its existing sustainable development 
policy processes. In West Africa, an initiative has been piloted by 
the Association for Indigenous Women and Peoples of Chad, the 
Indigenous Peoples of Africa Coordinating Committee and UNESCO, 
which brought together pastoralist M’bororo weather forecasting 
knowledge with scientific seasonal and long-term forecasts. This 
initiative is grounded on a sequence of discussions and exchanges 
between indigenous and scientific knowledge holders, with the 
support of indigenous knowledge experts [40]. This initiative 
occasioned instances where Meteorological services integrated 
indigenous knowledge, such as phenological data, into their 
projections to provide users with more broadly based information 
[41]. In Kenya and Ghana, multiple avenues of culturally appropriate 
communications are used to ensure that advisories and forecasts 
are disseminated to farmers and livestock keepers [42]. Also, CARE 
International’s “Joto Afrika: Climate communication for adaptation” 
provides an example of a platform where SK provides data for 
IK holders to assess their decision-making on when to plant. 
By providing the capacity to develop rainfall records from their 
own community rain gauges, agro pastoralists can take informed 
decisions on planting dates. 

Based on a report by ACIA [43], The Arctic Council’s Arctic 
Climate Impact Assessment is a successful approach to the 
collaboration of IK with SK that resulted in the incorporation of 
a broad set of observations from indigenous peoples alongside 
a regional assessment of the impacts of climate change in the 
Arctic. This brought together representatives of IK and SK holders 
on the Artic Council to cooperate and integrate both knowledge 
sources into a report that produced two chapters on indigenous 
perspectives and incorporated nine case studies into the final 

report. Such collaboration led to a robust knowledge base on 
the impacts of climate change on the Arctic, with indigenous and 
scientific knowledge supporting each other [43,44]. 

Conclusion
Transforming governance of biodiversity and ecosystems 

toward sustainability will require a rich understanding of the 
complex interactions of people and nature at different scales, and of 
the drivers and feedbacks that affects these interactions [45]. The 
rapid acceleration and enormity of global environmental change 
places colossal demands on humanity to marshal innovative ways 
and processes for connecting knowledge systems that are conducive 
to sustainability learning and recognize the convolutions of socio–
ecological systems. We argue that to achieve this, the science-policy 
community needs to embrace a diversity of knowledge systems, 
and when connecting to knowledge from local or indigenous 
communities, it must think beyond aspects that can easily be fitted 
into conventional models and frameworks. Also, the partial success 
of the use of traditional knowledge in coping with climate change 
leads to the conclusion that a healthy relationship between scientific 
knowledge and traditional or indigenous knowledge – which 
both have their limitations – is desirable, especially in developing 
countries where technology for prediction and modeling is least 
developed [46]. We therefore suggest that, in the face of climate 
change risks and impacts that remain uncertain and unpredictable, 
there is an increasing need for procedures and measures that 
nurture the coproduction of new knowledge sets, grounded on 
collaborative energies encompassing community-based knowledge 
holders and natural and social scientists to tackle the climate 
change bottlenecks that engulf Ghana [18]. Our study demonstrates 
that understanding and use of climate adaptation strategies should 
be overarching in the context of Ghana to incorporate indigenous 
and scientific knowledge to achieve a counterbalance. Through this, 
the strengths of both knowledge sources will combine to produce 
promising returns that could be achieved individually; one plus one 
is more than two [47,48]. Therefore, an understanding established 
on multiple evidences can afford stronger confidence in conclusions 
where knowledge and understanding converge across knowledge 
systems. Our findings accentuate the quintessential requirement 
for efforts that embrace continuous training and education on 
climate-smart farming practices, on-hand provision of extension 
officers and up-to-date meteorological data, constant supply of 
farm inputs and inculcate partnerships and periodic organization 
of regional-district-community workshops or forums that bring 
together IK and SK holders to forge new set of measures and 
mitigating strategies to adeptly tackle climate-induced challenges 
on the agriculture sector of Ghana.
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