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Abstract: This study investigates the multifaceted effect of climate change on fish farming in Lagos State, Nigeria focusing
on the interplay between the socioeconomic characteristics of the fish farmers and the adaptation strategies adopted by the
farmers to mitigate the effect of climate change. A multistage sampling technique was used in selecting 150 respondents for
the study. Primary data was collected with the aid of a well-structured questionnaire. Descriptive statistics such as frequency
counts, percentage, mean and weighted mean score (WMS) were used to describe the socioeconomic characteristics of the
respondents while Pearson product moment correlation (PPMC) was used to test the study hypothesis. The finding revealed
that the most experienced climate change effects on fish farming were reduced dissolved oxygen level and water temperature
changes, altered water quality and increased incidence of diseases and parasites while the level of effects of climate change
on fish farming in the study area was high and the common adaptation strategies adopted by the farmers to mitigate the
effect of climate change were the culturing of heat-tolerant fish breeds, implementation of climate-resilient fish farming
practices and the use of advanced technologies for water quality control and environmental monitoring. A significant
relationship exists between the fish farmers’ age, household size, years spent schooling and fish farming experience, and
the level of effect of climate change on fish farming. The study concluded that climate change significantly undermines the
sustainability and resilience of fish farming in the study area and it was recommended that investing in research and
implementing biosecurity measures is crucial as climate change can exacerbate disease outbreaks.
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Introduction adequate, nutritious, and healthy foods accessible to

Recent global population projections show that about 10
billion people will be living on the Earth by 2050 (United
Nations, 2019). More than half of this projected population
will come from sub-Saharan countries. Furthermore,
recent statistics suggest that the world will not be able to
meet the goal of ending all forms of hunger and
malnutrition by 2030 (FAO et al. 2022). Hence, food
systems must be transformed to ensure the provision of

different sections of societies, including poor-resource
communities, whilst also ensuring the preservation of
natural resources (FAO, 2022). Fish, being highly
nutritious and widely accessible, especially for those with
limited economic resources, play a crucial role in this
endeavour (Beveridge et al. 2013; Maulu et al. 2020,
2021c). Aquaculture and fish farming are the largest
suppliers of global food fish and have remained the fastest-
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growing food production sector globally since the 2000s
(Naylor et al. 2021; FAO et al. 2022). The sector’s
contribution to food and nutrition security is seen as a
critical means to achieving the transformation of global
food systems. In developing countries, the role of
aquaculture is of greater value, particularly in providing
accessible animal protein  sources, employment
opportunities, and gross domestic product (GDP). Fish
farming and aquaculture are important livelihood activities
in Africa (AUCNEPAD 2014; Roscher et al. 2018). Fish
farming, an increasingly important source of protein and
livelihood for millions, is vulnerable to a range of climatic
changes including rising temperatures, changing
precipitation patterns, ocean acidification and extreme
weather events. Fish farming has been one of the fastest-
growing sectors in the food production industry,
contributing to food security, economic development, and
rural employment (FAO, 2020). Fisheries and fish farming
are confronted with challenges posed by numerous natural
and anthropogenic causes such as climate change, natural
disasters, unbalanced urbanization and industrialization,
overfishing and environmental pollution across the world
(Ghose, 2014). However, they have been identified as
significant contributors to climate change yielding around
seven per cent of global agricultural greenhouse gas
emissions (He et al. 2018). On the other hand, fish farming
is also significantly affected by climate change. Increased
temperature, shift in rainfall regime, changes in weather
pattern, the deterioration of water quality and extreme
climate events such as flood and drought are all having an
impact (Oyebola et al. 2018; Kim et al. 2019). Climate
change poses significant threats to global food security,
with fish farming being no exception. According to a
report by the International Panel on Climate Change
(IPCC, 2021), rising temperatures can affect fish
metabolism, growth rates and survival, potentially leading
to changes in species composition in the fish farming
systems. Additionally, altered rainfall patterns can
influence water availability and quality, impacting fish
welfare and production efficiency (Kumar et al. 2020).
Rising temperatures can increase fish metabolic rates,
leading to higher oxygen consumption which can threaten
the survival of the fish (Portner et al. 2017). Changes in
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water precipitation affect water levels in the fish farming
system, leading to altered salinity and nutrient levels that
can impact the health of the fish (Graham et al. 2016).
Natural disasters can physically damage fish farming
infrastructure and disrupt fish farming activities (Barange
et al. 2018). Studies have shown that the fish farmers
utilize various adaptive measures such as adjusting
stocking densities, modifying feed formulations and
selecting climate-resilient species (Krause et al. 2012).
Climate change is expected to disrupt the aquatic
ecosystems and dish farming practices leading to reduced
fish stocks, increased disease prevalence, and changing
species distributions (He et al., 2019). Understanding how
climate change affects fish farming is critical to
establishing mitigating strategies that can help farmers
adapt and sustain their practices for future food security.
This research aims to assess the effect of climate change
on fish farming practices in Lagos States. Specifically, the
study aims to describe the fish farmers’ socioeconomic
characteristics, identify the effects of climate change on
fish farming, assess the level of effects of climate change
on fish farming and identify the common adaptation
strategies adopted by the farmers to mitigate the
effects of climate change. It was hypothesized that there i
s no significant relationship between selected socioecono
mic characteristics of the fish farmers’ and level of effects
of climate change on fish farming.

Methodology

This study was conducted in Lagos State located in the
south-western part of Nigeria; with its capital is Ikeja.
Lagos State occupies 3,345 square kilometres. It shares
boundaries with Ogun State both in the north and east and
is bounded on the west by the Republic of Benin and in the
south, it stretches for 180 kilometres along the coast of
Atlantic Ocean. Lagos State, with an area of 3,568.6 km?
and an estimated population of 17.5 million (NPC, 2006)
and with a growth rate of 3.2 percent, the State currently
boasts of a population of over 21 Million people. Of this
population, Metropolitan Lagos, an area covering 37
percent of the land area of Lagos State is home to over 85
percent of the State population. Lagos state has a coastline
that stretches up to 10 percent of its landmass. In addition,
over 20 percent of its landmass comprises fresh, brackish
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and marine waters. The state also has a fair share of both
saline and freshwater mangroves with their associated
features which sprawl about 30 percent of the entire
landmass. The State is the smallest (in terms of land mass)
and most densely populated state in Nigeria, with twenty
local government namely Agege, Ajeromi-Ifelodun,
Alimosho, Amuwo-Odofin, Apapa, Badagry, Epe. Eti-osa,
Ibeju/Lekki, Ifako-ljayelkeja, Ikorodu, Kosofe, Lagos
Island, Lagos Mainland, Mushin,Ojo/Oshodi-Isolo,
Shomolu and Surulere. The State is essentially a Yoruba
speaking environment, it is nevertheless, a socio-cultural
melting pot attracting both Nigerians and Foreigners alike.
Lagos State is the nation’s economic nerve centre, with
over 2,000 industries, and 65% of the country’s
commercial activities are carried out in the State. Two of
the nation’s largest seaport; Apapa and Tin-can Ports are
located in Lagos State. The State has a tourism policy that
recognizes six tourism zones. A multistage sampling
procedure was employed to select respondents for this
study. In the first stage, two (2) ADP zones (Western and
Eastern zones) were randomly chosen from states while the
second stage, involved the selection of five (5) extension
blocks from each of the selected zones thus making a total
of ten (10) extension blocks. Lastly, fifteen (15) fish
farmers was randomly selected from each of ten (10)
extension blocks thereby making a total of one hundred
and fifty (150) fish farmers that constituted the sample size
for the study. Primary data was collected using a well-
structured questionnaire and interview schedule. Data was
analysed using such as frequency counts, percentages,
mean and weighted mean score (WMS) while an
inferential statistical tool (PPMC) was used for testing the
stated hypothesis.

Results and Discussion

Fish Farmers’ Socioeconomic Characteristics

Results presented in Table 1 show that 38% of the fish
farmers were between the age range of 40-49 years while
34.7% were between the age range of 50-59 years and
23.3% of them were between 30-39 years. Also, 1.3% were
below 30 years and 2.7% were 60 years and above with a
mean age of 44 years. The majority of the respondents
were less than 50 years of age which implies that they were
considered physically and economically active, productive
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and agile. This implies that younger fish farmers with
higher versatility and openness to innovation may better
cope with climate effects by integrating new fish farming
practices. Table 1 further shows that 70% of the fish
farmers were males while 30% were females. This
indicates that fish farming in the study area is male
dominated which implies that the male-dominated
demographic in fish farming may limit the range of
adaptation strategies employed as studies indicated that
gender influences adaptive capacity with the female
farmers often being more resourceful and innovative in
using local knowledge to adapt to climate change
(Agarwal, 2010) and promoting gender inclusivity can
enhance community resilience to climate effects
(Quisumbing et al. 2014). The majority of the respondents
(90.7%) were married, while 7.3% were single and 2%
were divorced. This indicates that married respondents
engaged in fish farming in the study area, which implies
that the social characteristics of being married and having
an established household may foster supportive networks
that can be crucial during climate crises. These networks
can facilitate information sharing and collective actions for
adaptation (Wang et al. 2021). Result presented in Table 1
further shows that 38.7% of the fish farmers had household
size of between 5-6 people, while 36% of them had
household size of between 3-4 people, 16% had household
size of 7 people and above and 9.3% had household size of
between 1-2 people with the mean household size of 5
persons. This implies that the respondents in the study area
had medium-sized households and a moderate number of
dependents may affect labour availability for fish farming
activities. A larger household might provide more labour
for adaptation activities but could also strain resources
during climate-induced stresses (Bene et al. 2016). The
composition of the household particularly in terms of
gender roles can influence decision-making and resource
allocation for adaptive measures (Van Aelst and Holvoet,
2016). Table 1 further shows that 58.7% of the fish farmers
spent between 7-12 years in school, 33.3% spent between
1-6 years in school while 6.7% spent between 13 years and
above in school and 1.3% had no formal education with 11
years as the mean year spent in school. This implies that
the majority of the respondents spent a significant number
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of years having formal education and may possess the
necessary knowledge to understand climate change threats
and engage in adaptive practices, as higher educational
attainment is associated with greater awareness and
implementation of climate adaptation strategies (Zhou et
al. 2021). As shown in Table 1, 48.7% of the fish farmers
had between 10 to 14 years of experience in fish farming,
30% had between 15 to 19 years of experience while
11.3% of them had less than 10 years of experience and

Academic Journal of Agricultural and Horticultural Research

Vol.5, No.4; October-November-2025;
ISSN (5201-3992);
p —ISSN 7239-4203
Impact factor: 5.37

10% of the respondents had 20 years of experience and
above with 11 years as the mean years of experience in fish
farming. This implies that the respondents’ years of
experience in fish farming is quite encouraging as most of
them have been in the business for a long time thus, older
fish farmers with substantial experience may have a deeper
understanding of traditional practices but could be less
adaptable to new methods/technologies in response to
climate change (Dey et al. 2019).

Table 1: Distribution of respondents by socioeconomic characteristics (n=150).

Characteristics Frequency Percentage Mean
Age(yrs.)

<30 2 1.3 44 years
30-39 35 23.3

40-49 57 38

50-59 52 34.7

60> 4 2.7

Sex

Male 105 70

Female 45 30

Marital status

Single 11 7.3

Married 136 90.7

Divorced 3 2

Household size

1-2 14 9.3 5people
3-4 54 36

5-6 58 38.7

7> 24 16

Years spent schooling

No formal education 2 1.3 11 years
1-6 50 33.3

7-12 88 58.7

13> 10 6.7

Fish farming experience (Yrs.)

<10 17 11.3 13 years
10-14 73 48.7

15-19 45 30

20> 15 10

Source: Field Survey, 2025

Effects of climate change on fish farming

Result presented in Table 2 shows that the most
experienced climate change effects on fish farming in the

study area were reduced dissolved oxygen level and water
temperature changes ranked 1st with a weighted mean of
2.04, altered water quality ranked 3rd with a weighted
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mean score of 1.99 and increased incidence of diseases and
parasites 4th with a weighted mean score of 1.92. This
implies that water temperature change has direct effects on
the fish physiology, including growth, reproduction, and
metabolism. Fish species that have narrow temperature
tolerances may struggle to survive or reproduce in warmer
waters, leading to decreased stock density and biodiversity
in the fish farming sector. This is in line with the report of
Portner and Farrell (2008) that the temperature changes
could lead to a geographical shift in the fish populations,
affecting fish farming viability in some regions while
benefiting others. Warmer waters can exacerbate hypoxia
(low oxygen conditions), which is critical for the fish’s
survival. Low oxygen levels can impair the fish’s health,
leading to stress, increased mortality rates and reduced
growth rates, resulting in lower yields for fish farms. This
is in tandem with the report of Deepika et al. (2019) that
low oxygen conditions can significantly reduce fish growth
rates and promotes disease susceptibility as compromised
oxygen conditions stress the fish. Changes in water

Academic Journal of Agricultural and Horticultural Research

Vol.5, No.4; October-November-2025;
ISSN (5201-3992);
p —ISSN 7239-4203
Impact factor: 5.37

chemistry due to climate change can lead to increased
nutrient runoff, thereby contributing to harmful algae
blooms (HABS) as these blooms can deplete the oxygen
levels and produce toxins harmful to the fish and
potentially making fish products unsafe for consumption
thus impacting marketability. This is in support of the
report of Paerl and Otten (2013) that nutrient loading and
changing climate conditions favour the growth of harmful
algae blooms (HABs). Climate change can lead to a rise in
the prevalence and virulence of diseases and parasites in
fish as warmer temperatures can enhance the reproductive
rates of pathogens resulting in more frequent disease
outbreaks that may necessitate increased usage of
antibiotics and other treatments thus raising the costs and
potential risks for human health and the environment. This
is in tandem with the report of Kidder and Kaczynski
(2020) that climate change affects the dynamics of aquatic
diseases and parasites, stressing the likelihood of increased
infections in fish farming due to favourable conditions for
the pathogens.

Table 2: Distribution of respondents by effects of climate change on fish farming (n=150)

Effects of climate change on fish farming WMS Rank
Reduced dissolved oxygen level 2.04 1%t
Altered water quality 1.99 3
Water temperature changes 2.04 1
Increased incidence of diseases and parasites 1.92 4"
High cost of Feed ingredients 1.86 5th
Economic effects 1.65 gth
Extreme weather events 1.74 7t
Changes in species distribution 1.84 6"
Regulatory and environmental compliance 1.63 gt
Salinity changes 1.52 10t

WMS-Weighted Mean Score

Source: Field Survey, 2025

Level of effects of climate change on fish farming
Result presented in Table 3 shows that the majority
(72.7%) of the fish farmers in the study area experienced a
high level of effects of climate change in their fish farming
operations, while 27.3% of them experienced a moderate
level of effects of climate change in their fish farming
operations. This indicates that the fish farmers experienced
high intensity of climate change on their farming
operations. This implies that warmer water temperatures

can adversely affect fish growth and reproduction as fish
species have a specific temperature range for optimal
growth; thus, changes in temperature can lead to stress,
which can increase susceptibility to disease. This finding
is in tandem with the report of Jones et al. (2023) that
hypoxia (low oxygen) is becoming more prevalent in fish
farming as temperatures rise can affect fish farming
operations. Also, climate change can impact the
availability and quality of feed ingredients due to changes
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in the marine ecosystems and agriculture. Meyer et al.
(2023) reported that fluctuations in climate can lead to

Academic Journal of Agricultural and Horticultural Research

Vol.5, No.4; October-November-2025;
ISSN (5201-3992);
p —ISSN 7239-4203
Impact factor: 5.37

reduced omega-3 fatty acid level in the feed fish which in
turn affects fish farming nutrition.

Table 3: Distribution of respondents by level of effects of climate change on fish farming

Level of effects of climate change Frequency Percentage
High effect 109 72.7
Moderate effect 41 27.3

Total 150 100.0

Source: Field Survey, 2025

Common adaptation strategies adopted by the farmers
to mitigate the effects of climate change

Result presented in Table 4 reveals that culturing of heat-
tolerant fish breeds ranked 1st with a weighted mean score
of 2.67, implementation of climate-resilient fish farming
practices ranked 2nd with a weighted mean score of 2.63
and the use of advanced technologies for water quality
control and environmental monitoring ranked 3rd with a
weighted mean score of 2.55 and Improved feeding
strategies ranked 4th with a weighted mean score of 2.53
were the common adaptation strategies adopted by the fish
farmers to mitigate the effect of climate change. This
indicates that culturing of heat-tolerant fish breeds,
implementation of climate-resilient fish farming practices,
the use of advanced technologies for water quality control
and environmental monitoring and improved feeding
strategies were the common strategies employed by the
fish farmers in the study area to counter the effect of
climate change on their fish farming operations. This
implies that culturing heat-tolerant fish breeds increases
growth rates in warmer water conditions. Utilizing heat-
tolerant fish species helps to maintain production levels
during periods of elevated temperatures, thereby
contributing to food security and economic stability of the
fish farmers (Tafalla et al. 2020). Climate-resilient
practices help to mitigate the physiological stress on the
fish caused by temperature fluctuations and low oxygen
levels (Bard et al. 2017). By enhancing the resilience of the
fish farming systems, these practices contribute to stable

production and income of the fish farmers, allowing them
to withstand the economic shocks brought about by
climate-related disruptions (FAO, 2020). Implementing
such practices usually leads to improved resource
efficiency, including better water and feed utilization,
which reduces the environmental footprint of fish farming
(Pillai et al. 2021). Utilizing advanced technologies
enables real-time monitoring of critical water parameters,
which are crucial under climate stress, as this allows for
immediate adjustments and proactive management
decisions (Zhang et al. 2021). The use of advanced data
analytics supports informed decision-making, improving
management practices and enhancing productivity while
minimizing risks associated with water quality degradation
(Bai et al. 2022). Effective monitoring can substantially
reduce mortality rates by enabling swift responses to
adverse changes in water quality conditions, significantly
benefiting the fish farmers. Optimizing feed formulations
that consider the dietary needs of the fish under varying
environmental conditions can lead to cost savings and
improved growth rates, as noted by Tacon and Metian
(2013) as feed is often the largest operational cost in fish
farming. Enhanced feeding strategies can improve the
nutritional quality of fish products, which is increasingly
important for consumer health and market demands
(Naylor et al. 2020). Improved feeding practices can lead
to a reduction in feed waste and the associated
environmental impacts of fish farming, aligning with
sustainable development goals (Sampaio et al. 2021).

Table 4: Distribution of respondents by common adaptation strategies adopted by the farmers to mitigate the effects

of climate change (n=150).

Common adaptation strategies adopted WMS Rank
Culturing of heat-tolerant fish breeds 2.67 1t
Implementation of climate resilient fish farming practices 2.63 2nd
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Use of advanced technologies for water quality control
and environmental monitoring

Education and training

Diversification of fish species

Water temperature regulation

Disaster preparedness and contingent planning

Improved feeding strategies

Monitoring and research

Insurance programmes

Academic Journal of Agricultural and Horticultural Research

Vol.5, No.4; October-November-2025;
ISSN (5201-3992);
p —ISSN 7239-4203
Impact factor: 5.37

2.55 3
2.44 70
2.51 5t
2.48 6"
2.29 ot
2.53 4
2.32 gt
2.25 10"

WMS-Weighted Mean Score
Source: Field Survey, 2025

Hypothesis testing

There is no significant relationship between selected
socioeconomic characteristics of the fish farmers and
the level of effects of climate change on fish farming
Relationship  between  selected  socioeconomic
characteristics of the fish farmers and the level of
effects of climate change on fish farming

The correlation analysis result presented in Table 5 reveals
that there was significant relationship between the fish
farmers’ age (r = 0.310; p = 0.000), household size (r =
0.409; p = 0.000), years spent schooling (r = 0.395; p =
0.000) and fish farming experience (r = 0.505; p = 0.000)
and the level of effects of climate change on fish farming.
This indicates that the fish farmers’ age, household size,
years spent schooling and fish farming experience
positively influenced the level of effects of climate change
on their fish farming operations. This implies that older
fish farmers may have more experience and traditional
knowledge about fish farming practices that can help them
adapt to changing conditions. However, they might also be
less inclined to adopt new technologies or approaches that
could improve resilience against climate change impacts.
Adger et al. (2006), reported that older farmers may rely
on historical practices that may no longer be effective
under new climate conditions, thus showcasing the need
for tailored interventions that bridge the gap between
traditional practices and innovative techniques. Larger
households may have more labour resources to allocate to

fish farming, which can aid in the adaptation strategies
however, larger households may also face increased
pressure on resources, especially in the context of climate-
induced environmental changes. According to a study by
Islam and Fadillah (2020), larger household size can foster
resource sharing and collective action among family
members, but they can also exacerbate vulnerabilities if the
household’s resources become strained due to climate
impacts. Higher levels of education are positively
associated with the farmers’ ability to understand and
implement adaptive strategies in response to climate
change. Educated farmers may be more adept at acquiring
information regarding climate resilience practices,
developing risk management strategies and adopting
innovative fish farming technologies. A study by Oyinlola
et al. (2019) reported that education enhances farmers’
knowledge of climate and builds adaptive capacity
enabling them to make informed decisions around resource
management and fish farming practices. Experienced fish
farmers are likely to have a deeper understanding of fish
species resilience and farm management practices that are
essential for adapting to climate fluctuations however, they
may also be limited by entrenched practices that do not
accommodate new climate realities. Naylor et al. (2000),
reported that experienced in fish farming contributes to
successful adaptation strategies although continuous
education and knowledge updates are crucial for tackling
new climate challenges

Table 5: Summary of Correlation showing relationship between selected socioeconomic characteristics of the fish
farmers’ and level of effects of climate change on fish farming

Selected socioeconomic characteristics of the fish farmers’

r-value p-value Decision
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Age

Household size

Years spent schooling
Fish farming experience

0.310 0.000 Significant
0.409 0.000 Significant
0.395 0.000 Significant
0.505 0.000 Significant

At 5% level of significance

Conclusion and Recommendations

In conclusion, the effects of climate change on fish farming
have become increasingly pronounced, posing significant
challenges to the sustainability and productivity of fish
farming. Climate parameters have profound implications
for the health, growth, and overall viability of the fish farms.
The analysis demonstrates a significant relationship
between the fish farmers’ age, household size, years spent
schooling, and years of experience in fish farming and their
resilience to the effects of climate change. Younger fish
farmers with moderate household size, well-educated, and
with substantial experience in fish farming tend to negotiate
the challenges of climate change more effectively.
However, the high level of effects from climate change
necessitates urgent actions to equip the fish farmers with the
knowledge, resources and adaptive strategies needed to
ensure the sustainability of their fish farming operations in
the face of these on-going challenges. Thus it was
recommended that;

1. Investing in research and implementing biosecurity
measures is crucial as climate change can exacerbate
disease outbreaks.

2. Implementation of comprehensive training programmes
that focus on climate-smart fish farming practices.

3. Development and dissemination of easily understandable
climate information systems that provide the fish farmers
with timely data on weather forecasts, as this information
can help the fish farmers anticipate the challenges and make
informed decisions regarding fish farming practices.

4. Creation of networks among the fish farmers through
which they can share knowledge, experience and resources
to increase resilience collectively especially among older
fish farmers who may bring valuable insight.

5. Setting up of monitoring frameworks to assess the
effectiveness of adaptation strategies as continuous
feedback can help refine the approaches and ensure that fish

farming practices remain sustainable under evolving
climate conditions.
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