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ABSTRACT. Our study examines the condition of sustainable development in Omani fisheries industry, with specific
focus on the extent to which the fishing companies practice sustainable fishing that meets the objective of food secu-
rity. We also detect, characterize, and analyze the compliance of the fishing companies with the principles of social,
economic, and environmental sustainability. Using 55 completed questionnaires of 70 surveyed operating fishing
companies, a multivariate general linear model was used to determine the impact of economic and environmental
factors on achieving sustainability, and domestic demand of fisheries sector in Oman. Our results revealed that more
than 63% of companies believed that sustainability is extremely important in the fisheries industry, and around 42%
of the companies 'strongly agree' that Oman meets its domestic demand from its own harvest. The model displayed
significant effects of the amount of production for local consumption, climate change adaptation, and water waste ma-
nagement on improving sustainability of the fisheries sector. Analysis also confirmed significant effects on the amount
of production for local consumption, amount of production for export, and using technology to locate stock on ena-
bling the country to meet its domestic demand through its own harvest. We conclude by arguing that our findings have

important implications for managing production in terms of food security and safeguarding domestic consumption.

KEYwoORDS: sustainable development; sustainable fisheries; sustainability; food security; climate change; Oman.

S 5 A jlae (520 (e pala IS8 58 5l e dgleal A Sand) 55 i g LLaE 8 A alviveal) Apaiil) Al 8 Ll ) Cands sAadAl)
Lo laia¥) dalain¥) galaal dpall @il a0 JUiia) Jalai s G i HLIESL o 85 LaS | 513800 (aY) Caaa oy () alvisal) dpal Vsl
3] ) el daecia ple ad 23 ga aladiud a3 (lgane o3 Ale da 4,8 70 e ALaSe Alaul 55 aladiuly 4l 5 daladyl
e ST ) Ll i i€ e dalal 8 A Sand) 3 il g LIl daall Gl hall 5 dalainl) aias e Al g Aalai®y] Jal gl s
B las of (e Msady 38 5" S L e 742 (s s cellan) ylas delia 8 AL dage AalainY) of 25 S 8l e 763
olpall il 5 1) 5 e Liall a5 e Sl 5 ¢ laall @i L) A el 5 50 )L 23 gl e dal | alall Laslias (e ol Leilla
¢ paill LY A peS 5 o Aaall @Dl Z Ly S e 5 S U1 3 sm y Jilaill 58T LeS @lan) alaa Ukl dalyind (ppn e
I o) J gl aBias | galall sdbias JUA (o (sl Qllall 20l (e 2 gal) (Sad e (5 all a8 g0 0] Las o] 9331 aladiul

el Y Alan 5 (33 el Cun (e LY B ) (e dage U Ll L) Lilia

Ot (gliall s ¢ A3l e alaind) el vical) @lan) ylas ol riuall dpaiil 1A ) clalsl)

'OCCI Chair in Economic Studies, Humanities Research Center, Sultan Qaboos University, P O Box 17,
Postal code 123 Al-Khoud, Sultanate of Oman

“Humanities Research center, Sultan Qaboos University P O Box 17, Postal code 123 Al-Khoud, Sultanate of Oman
SHumanities Research center, Sultan Qaboos University, P O Box 17, Postal code 123 Al-Khoud, Sultanate of Oman

“Corresponding author (E-mail: amishrif@squ.edu.om)




Introduction

he pressing issues of climate change, nat-

ural calamities and national crises pose

major challenges to the effort of achieving
food security (Rizal and Anna, 2019). For instance,
COVID-19 caused widespread effects on employ-
ment, poverty, healthcare, education, nutrition, food
security, and the overall functioning of food systems
(Amare et al., 2021; Barrett, 2020). The entire glob-
al supply chain system was badly affected by the
pandemic and lately by the Russian-Ukraine crisis,
putting more pressure on the food security systems.
Taylor et al. (2019) also stressed the damaging effect
of climate change on food security and the coastal
and marine ecosystems, consequently spoiling the
fisheries industry.

Fisheries Industry, including capture fi-
shery and aquaculture, provides vital sources
of food, recreation, employment, social health,
trade, and economic well-being for people
(Chubado, 2021; Cojocaru et al., 2022). It of-
fers better livelihoods worldwide, as more than
250 million people depend directly on fisheries
and aquaculture, and millions are employed in
processing and marketing of fisheries and aqua-
culture (Chubado, 2021). The growing demand
for fish and fish products is triggering pressure
on the global fish stock and the need for meeting
domestic consumption. Even though the capture
of fisheries and aquaculture amounted to 178.5
million tons, of which 96.4 million tons of fishe-
ries in 2018, there is an urgent need to increase
these amounts to sustainable levels to support
nutritional value, status of food, and livelihood
of people and animals (Pe¢dziwiatr et al., 2017,
Wangkheirakpam et al., 2019).

Therefore, sustainable development of
the fisheries industry topped the political and
economic agenda of many developed and de-
veloping countries. Funge-Smith and Bennett
(2019) highlighted the efforts by many nations
to achieve the sustainable development goal 14,
which deals with life below water, and speci-
fied conservation measures pertaining to oceans,
seas, and marine resources. Rizal and Anna
(2019) also underlined the importance of sustai-
nable development of the fisheries industry to
meet the objective of food security via optimum
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and efficient use of domestic resources.

Analytically, our study aims to examine
the status and pattern of sustainable develop-
ment of the fisheries industry in the context of
the Sultanate of Oman. Recent statistics show
sustained growth in the fisheries industry, with
its share to gross domestic product (GDP) ac-
counting for OMR 214.8 million in 2017, OMR
257.4 million in 2019, and OMR 299 million
in 2020 (NCSI, 2021). To sustain this growth,
substantial improvement must be attained in the
governance system, the upgrade of technology,
the quality of landings, and utilization of fishe-
ries resources. According to MOAF & World
Bank (2015) Oman Vision 2040 aims to "create
profitable world class sector that is ecologically
sustainable and a net contributor to Oman's eco-
nomy". This Vision set target of over 220,000
tons of aquaculture, which will contribute US$
500 million to US$ 900 million to the economy
by 2040.

Methodologically, we use key concepts
such as sustainability and sustainable develop-
ment, while defining sustainable fisheries. The
role of sustainable fisheries is vital to maintain
the viability of the species caught, without af-
fecting other species or fishing communities
that benefit from the ecosystem. This indicates
that sustainable development has become more
comprehensive and measurable (Emas, 2015),
and that the best way for managing fisheries is
to restore high level of sustainable fish stocks,
catches, and revenues (Camara and Sanchez,
2019). Attaining this outcome requires extensive
assessment of the three sustainability factors -
economic, social, and environmental sustaina-
bility. We used a survey questionnaire and se-
mi-structured interviews to collect primary data
from the operating fishing companies in Oman
between March and June 2022. The multivariate
general linear model is used to analyze the data
and to measure the importance of sustainability
at the company level. Thus, the study aimed to
achieve the following objectives: (i) To detect,
characterize, and analyze sustainable deve-
lopment in the fishing companies in Oman by
concentrating on economic and environmental
sustainability factors, (ii) To evaluate the extent
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to which fishing companies exercise sustainable
fishing practices to meet the objective of food
security.

The remainder of the paper consists of
five sections. Section 2 provides literature re-
view including conceptual underpinnings that
explain sustainable development in the fisheries
sector and its relations with food security and
climate change. Section 3 explains the materials
and methods used to achieve the objectives of
the study. Section 4 presents the results of the
analysis. Section 5 discussed the implications of
the findings, followed by a brief conclusion.

Literature Review

Sustainable Development in Fisheries

The concept of sustainable fisheries is defined
as "the stewardship of the fisheries resources so
as to provide economic and social benefits for
the present while conserving the renewable re-
source based for future generations" (Modayil,
2014). This definition underpins the role of sus-
tainable development to maintain the viability of
the species caught, without affecting other spe-
cies or fishing communities that benefit from the
ecosystem (Camera and Sanchez, 2019). Sus-
tainable fisheries with regard to climate change
and food security involves ensuring sustainabi-
lity that increases productivity and production
particularly implementing resilient practices of
increasing food production, ending hunger and
ensuring access of sufficient food and nutritious
to all members of the community. Moreover,
achieving sustainable management in fisheries
entails adaptation to climate change, efficient
use of natural resources and extreme weather
that help to maintain ecosystems (WWEF, 2019b;
Chubado, 2021).

Sustainable development in the fisheries
sector is equally important for the developed and
developing nations. In Bangladesh for example,
the dependency on coastal and marine ecosys-
tems is likely to rise further (UNEP, 2006) which
is why the government has emphasized on en-
hancing blue-growth economy as well as SGDs
where the ocean and marine resources would
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play a key role (Islam and Shamsuddoha, 2018).
In developing nations, small-scale fisheries, al-
though play a crucial role, they are squeezed by
large industrial fleets and the advancement of
aquaculture (Bavinck et al., 2017). Cohen et al.
(2019) pointed out how blue economy and sus-
tainable development practices should be adap-
table to diverse small-scale fisheries in different
nations that would also be more inclusive in na-
ture towards the various cultures and interests.

Sustainable Fisheries and Food Security

Sustainable fisheries through fish and other fish
products provide essential economic and social
sources by improving food and nutrition secu-
rity (Cojocaru et al., 2022). The United Nation’s
Food and Agriculture Organization (FAO) dis-
coursed that global production from fisheries re-
mains very significant for global food security
(Chubado, 2021; Heck et al., 2022), For instance
over 87% of global fish production is used for
human consumption (Galappaththi et al., 2021).
Moreover, fisheries provide minerals to 400
million people in developing countries, almost
100 million tons of protein for direct human
consumption per year, and provide 50% of ani-
mal protein (Chubado, 2021).

Artisanal fisheries in many countries
play a critical role in ensuring food security,
amending livelihood, and preventing hunger and
poverty. (March and Failler, 2021). The world
fish catch from small-scale fisheries account for
about half of the production, as two- thirds of
it destined for human consumption (Aguion et
al., 2022). Loring et al. (2019) highlighted how
small-scale fisheries also play a crucial role in
local and global food security through fish being
an object of cultural identity and fisheries being
a link between the well-being of the community
and the health of the marine and freshwater eco-
systems.

Several studies examined the crucial role
of fisheries in food security. Lauria et al. (2018)
underlined the importance of this industry in
Bangladesh, India, and Ghana, while Teh and
Pauly (2018) focused on the role of fisheries in

SQU Journal of Agricultural and Marine Sciences, 2024, Volume 29, Issue 2



the development of Cambodia, Malaysia, Thai-
land, and Vietnam. Further examinations un-
derlined the role of blue economic in achieving
sustainable growth in various maritime sectors,
with special attention for achieving food security
in the Indian Ocean (Techera, 2018), Bangladesh
(Hossain et al., 2018) and Commonwealth coun-
tries (Voyer et al., 2022).

Sustainable Fisheries and Climate Change

Fisheries is one of the sectors that is sensitive
to environmental circumstances particularly its
vulnerability to climate change conditions (Ga-
lappaththi et al., 2021). Climate change nega-
tively affects the fisheries industry in various
ways. For example, it negatively affects the ma-
rine ecosystem and the viability of fish stocks
through reducing yield, increasing yield varia-
bility, changing distribution of stocks, causing
sea-level change, causing flooding, and wave
surges. Climate change effects also increase
risks of fishing, causing social disruptions and
new fisher influx, bust cycles to marine small
pelagic stocks, change in abundance, and mix
of harvested species (FAO, 2021). Recently it
is also reported that long-term warming or heat
waves have devastating impact on the marine
ecosystem (Smale et al., 2019). Climate change
also has detrimental effects on the physical and
biogeochemical aspects and causes changes in
the primary production and marine ecosystems
and was also found to impact the maximum
catch and in turn the revenue (Lam et al., 2020).

Climate change has trivial impact on the
four dimensions of food security including via-
bility, stability, access, and utilization of food
(FAO, 2020). For instance, fish species shift be-
cause of global warming from countries of high
latitudes to new environments. This indicates
that the home environment encounters losing
significant portions of their fish stocks and pro-
duction (Cojocaru et al., 2022).

Full adaptation of climate change identi-
fies taking responsibility of addressing challen-
ges in fisheries management in both ocean pro-
ductivity that implies biodiversity of marine
food web and population density, and instability
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in the distribution of marine resources (WWE,
2019a). Potential adaptation measures to address
the impacts of climate change on fisheries in-
clude protecting and managing marine areas,
with providing inshore low-cost fish aggregating
devices (Dey et al., 2016).

FAO (2020) has improved adaptation
toolbox for industries, governments, and indivi-
duals including fishers and fish farmers. Moreo-
ver, the FAO (2020) suggested mitigation strate-
gies to reduce GHG emissions and fuel use in
fisheries and aquaculture. The strategies involve
improving fuel efficiency through reducing ves-
sel speed, using insulation for heating and coo-
ling, and utilizing waste heat. Beside using al-
ternative gears that require less fuel and gears of
high-strength materials, using larger mesh sizes,
thinner twines, efficient otter boards, and selec-
ting feedstuff with low emissions, as oil seeds
are better than fish oil and fish meal products,
alongside with optimizing fertilization guide-
lines of pond aquaculture.

The above literature helps us draw the
hypotheses of the study, thus enabling the achie-
vement of the objectives. The hypotheses of the
study are as follows:

H,: Increased local production leads to increased
sustainability and domestic demand achieved.

H.,: Increased and improved exports lead to more
sustainability and domestic demand being achie-
ved.

H,: Decreased duration of landing is associated
with increased sustainability and domestic de-
mand being achieved.

H,: Better wastewater management is associated
with increased sustainability and domestic de-
mand being achieved.

Materials and Method

Model Specification

This study aimed to assess whether fisheries
companies in Oman practice sustainable deve-
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lopment by focusing on the economic, environ-
mental, and social sustainability factors, while
determining if these companies try to achieve
food security by exercising sustainable fishing
practices. To meet these objectives, primary data
is collected through online questionnaire surveys
and telephone interviews. We received a list of
120 companies registered in the fisheries sector
from the Ministry of Agriculture and Fisheries,
of which only 70 companies are operating, and
many companies registered by one owner under
several names. The total sample size of the stu-
dy was 55. For this study two techniques are ap-
plied: descriptive statistics and a general linear
model (multivariate tests).

where y is a dependent variable, mx are inde-
Yopp = MXppe + Mxpep + Mxpep +mx,,, + mxp, +mx; -+ mxge + b

pendent variables, and b is y-intercept. After se-
veral trials of omission and addition of variables,
it was decided that (S) sustainability in fisheries,
and (DD) domestic demand for fish would be
the dependent variables. Sustainability variable
covers extremely important, important, neutral,
not important, and extremely not important. Do-
mestic demand includes strongly agree, agree,
neutral, disagree, and strongly disagree. Since a
multivariate general linear model has been used,
independent variables had to be categorized as
factors and covariates. Factors included (TLC)
the technology that the company uses to locate
the stock which covers sonar system, navigation
system, both, and others. The (CCP) factor re-
lated to climate change effect on the production,
which includes strongly agree, agree, neutral,
disagree, and strongly disagree. The (CCD) fac-
tor is about how the company deal with climate
change to save its production, which covers:
freezing, importing fish during low harvest, re-
ducing wages of fishermen and other employees,
and other. The last factor is (WW) which is about
how the company deals with water waste, it in-
cludes: thrown it in the ocean, filter it and reuse
it for processing, filter it and use it for irrigation,
and filter it and use it for drinking. Covariates
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were (DL) the duration of landing that contains
less than one hour, one hour, two hours, three hours,
four hours, more than four hours. The (LC) local
consumption covariate includes less than 20%,
20% - 39%, 40% - 59%, 60% - 79% and 80%
- 100%. The last covariate (EX) represents pro-
duction for export, which covers: Less than 20%,
From 20% - 39%, From 40% - 59%, From 60%
- 79%, From 80% - 100%.

Data Collection

The study used online questionnaires and se-
mi-structured interviews. The online question-
naire was designed through (QuestionPro) by the
Centre of Statistics in SQU. It was distributed
among executives and managers of the fishing
companies. The semi-structured interviews were
conducted with over 20 company executives.
A non- probability purposive sampling method
was applied and a sample of around 55 com-
panies from all the governorates were targeted.
Information regarding the companies were col-
lected from Oman Chamber of Commerce and
Industry and from the Ministry of Agriculture
and Fisheries, particularly from Directorate Ge-
neral of Marketing in Agriculture and Fisheries.
The companies are specialized in different acti-
vities associated with fisheries, namely catching,
processing, canning, distribution, freezing, tra-
ding, marketing, and fish packaging.

Analysis and Results

Descriptive Statistics

Several questions highlighting the importance of
sustainable development in the fisheries industry
and climate change were asked to the fisheries
companies. Table 1 shows the descriptive statis-
tics of some of the questions, providing a clea-
rer picture of companies’ perceptions. Two of
the most important questions that were asked to
respondents, and which are also the independent
variables in the multinomial logistic regression
are how companies perceive the importance of
sustainable fishing practices, and how the com-
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Table 1. Descriptive statistics of the companies’ perceptions on importance of sustainable fishing

and domestic demand

How important is sustainability
Degree of Sustainability Frequency Percentage Cumulative Percentage
Extremely Important 35 63.6 63.6
Important 18 32.7 96.4
Neutral 1 1.8 98.2
Extremely not Important 1 1.8 98.2
Total 55 100.0 100.0
Oman domestic demand
Degree of Sustainability Frequency Percentage Cumulative Percentage
Strongly agree 23 41.8 41.8
Agree 13 23.6 65.5
Neutral 11 20.0 85.5
Disagree 7 12.7 98.2
Strongly Disagree 1 1.8 100.0
Total 55 100.0 41.8

panies meet the domestic demand for fish.

Since the importance of sustainability in fish-
eries is a function of economic, environmental,
and social sustainability, around 63.64% of the
sample (comprised 35 companies) agreed that
sustainability is 'extremely important’, followed
by 32.73% (18 companies) that viewed sustain-
ability is 'important' for company's continued
operation and survival. A company thought that
sustainability is 'not important'; this reflects how
fishing companies consider achieving sustai-
nable development in the fisheries industry a
key contribution in the gross domestic product
and national domestic product. Furthermore,
since domestic demand in one case measures
the dependence of local people and the domes-
tic market on the consumption of the companies'
products. About 41.8% of the sample (23 com-
panies) 'strongly agree' that Oman meets its do-
mestic demand through its own harvest, while
23.6% comprised 13 companies 'agree' on this

matter. One company only 'strongly disagree' of
the potentiality of fisheries sector to afford the
domestic demand through its own harvest and
manufacturing. This reflects the possibility of
the fisheries sector fulfilling the needs and re-
quirements of local people and local market de-
mand.

Table 2 shows that the month of July wit-
nessed the highest percentage of 43.6%, with the
highest reduction in the production in the year;
it is followed by the month of June of 25.5%.
However, production was not affected during
April and October, and was less affected during
the rest of the year. Respondents interpreted the
reasons of why some months run into a decrease
in the production than others due to weather
conditions, high temperature, monsoon season,
rough sea waves, and difficulty of fishing during
autumn season.

Companies gave some suggestions
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Table 2. The impact of climate change on production per month

Month Frequency Percentage
January 2 3.6
February 1 1.8
March 1 1.8
April 0 0.0
May 2 3.6
June 14 25.5
July 24 43.6
August 3 55
September 1 1.8
October 0 0.0
November 1 1.8
December 1 1.8
Not affected by seasons 5 9.1

for the government to address negative conse-
quences of climate change on marine life and
species. They invited the government to increase
artisanal fishing and stop commercial fish-
ing that depends on using dredges (Trawlers).
Dredges are types of fishing gear that depend on
catching big amount of fish stock. Companies
also threw a great blame on fish meal and fish
oil factories, that require high number of fish for
processing and production. They encouraged the
government to enforce the laws and regulations
in fisheries to stop overfishing, conserve the en-
vironment, and protect marine life and species.
Government ought to expand export and import
to activate trading and economic diversity. The
companies recommended that the government
should provide fishermen and fishing compa-
nies with training courses to enhance awareness
of the appropriate methods of catching, and best
ways of dealing with the ecosystem. They also
indorse other companies to use proper trolling
ban, enhance aquaculture systems, and expand
on pollution control systems.

With respect to the assistance the com-
panies expect from the government, the re-
spondents anticipated a variety of facilities and
support to be offered by the government for the

/0

benefit of the country, fishermen, and fisheries
industry. The requirements can be summed in
the following: (1) provide easily permits, clear-
ances, and approvals; (2) organize the sector in
a better way to protect the biomass; (3) moni-
tor and implement tough penalties for the vio-
lators, specially fishmeal factories and trawlers;
(4) study and publish the condition of the bio-
mass; (5) training and empowering Omani youth
in the field of shrimp farming, as this sector is
new and requires local leadership in the coming
years in line with Vision 2040; (6) cooperation
between public and private companies in fisher-
ies; (7) providing fishing companies with some
incentives in import and export; (8) financing
companies and supplying them with money and
equipment; (9) easing the procedure of bringing
foreign workers from outside Oman; (10) pro-
moting policies that encourage sustainability;
and (11) setting flexible rules and regulations in
terms of licences of fishermen and boats.

Regarding reducing the air pollution re-
sulting from fish processing, most companies
surveyed mentioned that they do not have any
significant air pollution. Rather, the respondents
considered fishmeal and fish oil companies the
main source of air pollution during fish process-
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Factor Value Label N
0 |0 2
1 Sonar system 14
Technology for locating the stock 2 | Navigation system 12
3 Both 7
4 Other 20
1 Strongly agree 22
2 Agree 20
Has climate affected production?
3 Neutral 12
4 | Disagree 1
1 Freezing 28
) ) 2 | Importing fish during low harvest 10
How do you deal with climate change? -
3 Reducing the wages of fishermen and other employees 5
4 Other 12
1 Thrown it in the ocean 6
2 | Filter it and reduce it for processing 12
Dealing with wastewater
3 Filter it and reuse it for irrigation 25
5 | Other 12

ing. Ultimately, companies agreed to use cer-
tain techniques to reduce air pollution, the tech-
niques can be summarized in using refrigerant
gas, chlorine, filters, air fans, and decarburiza-
tion projects.

Results of the Multivariate General Linear
Model

The results of the multivariate general linear
model have many components because they do
not only show interactions of the independent
variables with those of the dependent variables,
they but also show interactions between each of
the factors as well.

Table 3 shows the interaction between
subject factors, which quickly give us a snapshot
of the sample size of each variable and the count
of the responses under each category of the res-
ponses. The table shows that out of the various

systems for locating stock, there were 14 res-
ponses for the sonar system and 12 under the
navigation system and 7 that use both systems.
The table shows that of 42 companies, a majority
of the companies 'strongly agree' and 'agree' on
climate change’s effect on companies' produc-
tion and output. Depending on that around 28
companies chose freezing method to adapt with
climate change condition, while 10 of the com-
panies preferred to import fish during climate
change time because of the low harvest during
this time. Dealing with water waste is at the hi-
ghest priority of fishing companies in Oman, to
manage the wastewater result from using large
volumes of potable water during fish processing,
about 25 companies filter it and reuse it for irri-
gation, and 12 companies filter it and reuse it for
processing.

Table 4 depicts one of the main compo-
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Table 4. Multivariate Tests

Effect Value F Hypothesis df Error df Sig.
Pillai's Trace 187 14.788° 2.000 8.000 .002
Intercept Wilks’.Lambda 213 14.788° 2.000 8.000 .002
Hotelling's Trace 3.697 14.788° 2.000 8.000 .002
Roy's Largest Root 3.697 14.788° 2.000 8.000 .002
Pillai's Trace 312 1.816° 2.000 8.000 224
DL Wilks' Lambda .688 1.816° 2.000 8.000 224
Hotelling's Trace 454 1.816° 2.000 8.000 224
Roy's Largest Root 454 1.816° 2.000 8.000 224
Pillai's Trace .806 16.618° 2.000 8.000 .001
LC Wilks' Lambda .194 16.618° 2.000 8.000 .001
Hotelling's Trace 4.154 16.618° 2.000 8.000 .001
Roy's Largest Root 4.154 16.618° 2.000 8.000 .001
Pillai's Trace 483 3.731° 2.000 8.000 072
EX Wilks' Lambda 517 3.731° 2.000 8.000 072
Hotelling's Trace 933 3.731° 2.000 8.000 .072
Roy's Largest Root 933 3.731° 2.000 8.000 .072
Pillai's Trace .965 2.100 8.000 18.000 .091
TLS Wilks' Lambda 238 2.103° 8.000 16.000 .098
Hotelling's Trace 2.354 2.060 8.000 14.000 113
Roy's Largest Root 1.906 4.289¢ 4.000 9.000 .032
Pillai's Trace 748 1.791 6.000 18.000 158
CCP Wilks' Lambda 365 1.750° 6.000 16.000 173
Hotelling's Trace 1.435 1.675 6.000 14.000 .200
Roy's Largest Root 1.173 3.519¢ 3.000 9.000 .062
Pillai's Trace .823 2.098 6.000 18.000 .104
cCD Wilks' Lambda .248 2.692° 6.000 16.000 .053
Hotelling's Trace 2.753 3.212 6.000 14.000 .034
Roy's Largest Root 2.645 7.935¢ 3.000 9.000 .007
Pillai's Trace .693 1.591 6.000 18.000 207
Wilks' Lambda 317 2.070° 6.000 16.000 115
ww Hotelling's Trace 2.123 2.477 6.000 14.000 .076
Roy's Largest Root 2.108 6.323¢ 3.000 9.000 .013
Pillai's Trace .674 1.525 6.000 18.000 226
Wilks' Lambda 353 1.819° 6.000 16.000 159
TLS * CCP -
Hotelling's Trace 1.752 2.044 6.000 14.000 127
Roy's Largest Root 1.706 5.118¢ 3.000 9.000 .024
Pillai's Trace 468 1.375 4.000 18.000 282
Wilks' Lambda 532 1.483° 4.000 16.000 254
TLS * CCD -
Hotelling's Trace 878 1.537 4.000 14.000 245
Roy's Largest Root .878 3.949¢ 2.000 9.000 .059
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Pillai's Trace .641 2.123 4.000 18.000 120
Wilks' Lambda 391 2.398° 4.000 16.000 .093

TLS * WW -
Hotelling's Trace 1.477 2.585 4.000 14.000 .083
Roy's Largest Root 1.419 6.386¢ 2.000 9.000 .019
Pillai's Trace .596 1.908 4.000 18.000 153
Wilks' Lambda 437 2.053° 4.000 16.000 135

CCP * CCD 5
Hotelling's Trace 1.216 2.127 4.000 14.000 131
Roy's Largest Root 1.151 5.181¢ 2.000 9.000 .032
Pillai's Trace 514 4.225° 2.000 8.000 .056
Wilks' Lambda 486 4.225° 2.000 8.000 .056

CCP * WW :
Hotelling's Trace 1.056 4.225° 2.000 8.000 .056
Roy's Largest Root 1.056 4.225° 2.000 8.000 .056
Pillai's Trace 992 4.432 4.000 18.000 011
Wilks' Lambda .094 9.072° 4.000 16.000 .001

CCD * WW -
Hotelling's Trace 8.760 15.330 4.000 14.000 .000
Roy's Largest Root 8.654 38.941¢ 2.000 9.000 .000
Pillai's Trace .000 L .000 .000

TLS * CCP * | Wilks' Lambda 1.000 L .000 8.500

CCD Hotelling's Trace .000 b .000 2.000
Roy's Largest Root .000 .000° 2.000 7.000 1.000
Pillai's Trace .000 » .000 .000

TLS * CCP * | Wilks' Lambda 1.000 L .000 8.500

WW Hotelling's Trace .000 b .000 2.000 .
Roy's Largest Root .000 .000° 2.000 7.000 1.000
Pillai's Trace .000 b .000 .000

TLS * CCD * | Wilks' Lambda 1.000 L .000 8.500

WW Hotelling's Trace .000 b .000 2.000 .
Roy's Largest Root .000 .000° 2.000 7.000 1.000
Pillai's Trace .000 L .000 .000

CCP * CCD * | Wilks' Lambda 1.000 L .000 8.500

WWwW Hotelling's Trace .000 L .000 2.000
Roy's Largest Root .000 .000° 2.000 7.000 1.000
Pillai's Trace .000 L .000 .000

TLS * CCP * | Wilks' Lambda 1.000 b .000 8.500

CCD * WW | Hotelling's Trace .000 L .000 2.000
Roy's Largest Root .000 .000° 2.000 7.000 1.000

nents of the results. It shows the interactions of
all the independent variables with that of the de-
pendent variables and the interactions between
each of the independent variables. The multiva-
riate tests show the overall ANOVA. The Wilks’
Lambda is significant in cases of production ai-
med for local consumption, production aimed for

exports, technology used for locating stock and
dealing with climate change. This implies that
across the dependent variables there appears to
be something going on as a function of the inde-
pendent variables. To further understand what is
going on between these variables, we move on to
table 5 which shows the tests of between-subject
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Table 5. Tests of Between-Subjects Effects

Source Dependent Variable Ly O LTI df Mean F Sig.
of Squares Square
How sustainability is important 4.711° 45 .105 7.511 .001
Corrected Model -
Oman domestic demand 61.181° 45 1.360 1.307 352
How sustainability is important 373 1 373 26.771 .001
Intercept )
Oman domestic demand 6.248 1 6.248 6.005 .037
DL How sustainability is important .033 1 .033 2.364 159
Oman domestic demand 1.712 1 1.712 1.645 232
Le How sustainability is important 371 1 371 26.617 .001
Oman domestic demand 10.542 1 10.542 10.131 011
EX How sustainability is important .003 1 .003 218 .652
Oman domestic demand 8.558 1 8.558 8.225 .019
TLS How sustainability is important 129 4 .032 2.316 136
Oman domestic demand 12.152 4 3.038 2.920 .084
cCP How sustainability is important 135 3 .045 3.232 .075
Oman domestic demand 3.255 3 1.085 1.043 420
cch How sustainability is important 314 3 .105 7.508 .008
Oman domestic demand 2.559 3 .853 .820 515
—_— How sustainability is important 191 3 .064 4.561 .033
Oman domestic demand 5.306 3 1.769 1.700 236
How sustainability is important .082 3 .027 1.962 .190
TLS * CCP -
Oman domestic demand 9.991 3 3.330 3.201 .077
How sustainability is important .104 2 .052 3.714 .067
TLS * CCD
Oman domestic demand 422 2 211 203 .820
How sustainability is important .054 2 .027 1.929 201
TLS * WW
Oman domestic demand 9.597 2 4.798 4.611 .042
How sustainability is important .022 2 .011 783 486
CCP * CCD
Oman domestic demand 9.634 2 4.817 4.629 .041
How sustainability is important .053 1 .053 3.791 .083
CCP *WW -
Oman domestic demand 5.761 1 5.761 5.537 .043
How sustainability is important 975 2 488 34.992 .000
CCD * WW -
Oman domestic demand 8.307 2 4.154 3.992 .057
TLS * CCP * How sustainability is important .000 0
CCD Oman domestic demand .000 0
TLS * CCP * How sustainability is important .000 0
Ww Oman domestic demand .000 0
TLS * CCD * How sustainability is important .000 0
Ww Oman domestic demand .000 0
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CCP*CCD * How sustainability is important .000 0
Ww Oman domestic demand .000 0
TLS * CCP * How sustainability is important .000 0
CCD * WW Oman domestic demand .000 0
How sustainability is important 125 9 .014
Error
Oman domestic demand 9.365 9 1.041
How sustainability is important 66.000 55
Total
Oman domestic demand 311.000 55
How sustainability is important 4.836 54
Corrected Total
Oman domestic demand 70.545 54

effects. This table breaks down the impact each
of the subjects have on each of the dependent
variables.

There are some very interesting findings,
which can be seen from Table 5. The results of
the in- between effects are in tandem with the
results of the multivariate tests. As we can see,
there is a significant difference for the function
of the production for local consumption on the
importance of sustainability (0.001), as well as
Oman’s domestic demand. Similarly, we can see
a significant effect of production for exports on
domestic demand (0.019); technology used for
locating stock has a significant effect on domes-
tic demand (0.084); CCP has a significant effect
on the importance of sustainability (0.075); dea-
ling with climate change significantly impacts
the importance of sustainability. Lastly, dealing
with wastewater significantly affects the impor-
tance of sustainability.

With respect to in-between interactions
between the factors, TLS*CCP has a significant
bearing on domestic demand and TLS*CCD has
a significant difference of the function for impor-
tance of sustainability. In the cases of TLS*WW
and CCP*CCD, both significantly affect do-
mestic demand. Interestingly, both CCP*WW
and CCD*WW are significant in cases of the
dependent variables. This is important to men-
tion because CCP and CCD are components that
highlight the effect of climate change, while
wastewater treatment effects have significant
outcomes throughout, especially in the case of

the importance of sustainability.

Discussion

The data analysis and findings of this study in-
dicate the realization of our research objectives.
The results reveal that Omani fisheries com-
panies have realized sustainable development
through the facets of social, economic, and en-
vironmental sustainability. The surveyed fishing
companies are keen to achieve social and eco-
nomic sustainability, as they directed substantial
proportion of production for local consumption,
which, in turn, has a significant impact on both
the importance of sustainability and domestic de-
mand for fishing companies. Analysis shows that
although the duration of landing had no signifi-
cant effect on either of the dependent variables,
production aimed for exports significantly af-
fected the domestic demand. The analysis also
underlines the interaction between the variables,
depicting environmental sustainability through
companies dealing with climate change, the ef-
fect of climate change on production, and the
management of wastewater. The variables and
the in-between interactions of these variables are
significant, implying that environmental sustai-
nability is crucial for attaining sustainable deve-
lopment.

Our analysis also confirms that commer-
cial fishing companies are enabling the objective
of food security through exercising sustainable
fishing practices. When companies make signifi-
cant contributions to production aimed for local
consumption and that production is carried out
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in a sustainable manner, this implies that these
companies are adhering to achieve the objectives
of food security. This, however, cannot underes-
timate the dampening effects of climate changes
on production, which, in turn, hinders products
being available to meet the domestic demand.

With respect to the hypotheses, results
show a positive result for local consumption on
both independent variables thus proving HI. In
the case of H2, the results realize the propensity
of consumption for exports to the domestic de-
mand only and not in the case of sustainability.
The results also expose a negative consequence
of the effect of duration of landing on both va-
riables, thus proving H3. Lastly, in the case of
H4, the results show a favorable tendency for
the impact of dealing with wastewater in case of
sustainability, but not in the case of domestic de-
mand.

Moreover, our findings underscore the
capability of Omani fishing companies to use
technology and deal with climate change and
water waste, hence having a positive effect on
the country’s efforts to realize its sustainable de-
velopment goals. Statistics reveal that 33 com-
panies are using technology involving sonar
systems, navigation systems, and both. There
are 34 companies with good adaptation to cli-
mate change by freezing and importing fish.
Another 37 companies have good water waste
management by filtration for either irrigation
or processing. This finding confirms that most
surveyed companies have respectable adaptation
strategies for climate change and dynamic water
waste management systems.

Interestingly, our study reveals a signifi-
cant impact of the environmental factors on sus-
tainability and less significant results in terms of
effect of economic factors on sustainability. This
affirms that there are no significant results of the
technology used to locate stock, duration of lan-
ding, and the amount of production for export on
sustainability. Meanwhile, our results display a
positive result of economic variables to domes-
tic demand, and no significant effects of the en-
vironmental factors such as dealing with climate
change condition, dealing with water waste, and
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the importance of adapting to climate change on
domestic demand. Our analysis can have signi-
ficant impact on companies by following stock
migration by seasons, as there are months when
stock reduction is low, developing more techno-
logies to know the location of fishing grounds,
monitoring new and more abundant species, and
developing gears used to enable greater flexibi-
lity in fishing. Overall, companies are aware of
the importance of recognizing climate change
trends, threats, and opportunities.

Additionally, our study makes a signifi-
cant contribution by underlining the effects of
sustainability on fish production and proces-
sing. Our findings support existing literature that
highlights the effects of climate change and food
security on small-scale fishing, commercial fi-
shing, ecosystem, marine life, and coastal areas.
They also support the emerging emphasis on the
fisheries institutions, where corporate social res-
ponsibility - in terms of the relations with sup-
pliers and customers - has positive impact on the
fisheries companies (Scarpato et al., 2020). Our
findings also raise the importance of the use of
technology and developing innovative strategies
to increase production, guarantee food security,
and protect the environment. This corresponds
with the findings of Dehyouri et al. (2022), who
concluded that innovation management and ap-
plication of marketing advantage were the most
independent variables, which had significant
effects on innovation capacity of the fisheries
companies in Iran during covid-19 pandemic.

Concluding Remarks and Implica-
tions

Our study provided a descriptive analysis of
the sustainable development of the fisheries in-
dustry in the Sultanate of Oman. It assessed the
capacity of Omani fishing companies to realize
sustainable development, with particular focus
on economic and environmental sustainability.
The study found that most Omani fishing com-
panies adhere to the principles of sustainability
and abide by the rules of sustainable fishing
practices. This is a positive outcome in terms of
the current statues and potential of these compa-
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nies to play a greater role in increasing the share
of this promising sector to GDP and achieving
the objective of food security.

Our analysis also underscored the role of
the state to develop a sound governance system
that guarantees the enforcement of laws and re-
gulations and mitigates the detrimental impact
climate changes and illicit human activities on
the ecosystem, marine life, and biodiversity. Al-
though Oman’s fishing companies are few and
small, analysis affirmed the importance of go-
vernment incentives, concessions, and various
forms of subsidies that enable these companies
to continue operating ethically and sustainably,
while aiming at achieving the objectives of food
security.

This study also stressed the need to de-
velop appropriate strategies to guarantee food
security, provide better adaptation to climate
change, manage water waste and air pollution to
achieve fisheries and aquaculture management
and guarantee continual benefits for future gen-
erations from sea resources and ecosystem ser-
vices. These strategies must be aligned with the
sustainable development goals of ending pov-
erty, improving nutrition, ensuring sustainable
management of water and sanitation, and take
urgent action to combat the worse effect of cli-
mate change.

However, achieving fisheries man-
agement in food security and climate change
and applying sustainable management goals
requires further research on other institutions
in fisheries like laboratories of fish quality
control and fishermen associations, as well as
measuring the impact of overfishing, illegal,
unreported, and unregulated practices on fish
stock outcome. Although this study is probably
the first of its kind to apply sustainable deve-
lopment to the fisheries industry in the context
of Oman, we acknowledge of limitation of our
research in terms of sample size and call for
future research that compare Oman experience
with neighboring countries.

In terms of implications, our study under-
scored the importance of government policies to
provide facilities for fishing companies in terms
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of vessel registration, facilitating the authoriza-
tion to operate inside and outside the ports' zones,
while lowering cost of inputs including support
for fuel, and support to vessels construction and
modernization. It is also imperative that policy
makers enforce progressive policy measures to
cope with climate change effects and enhance a
resilient fisheries system through applying Catch
Documentation Schemes and Vessel Monitoring
Scheme.

We also stress the importance of increa-
sing the government financial contribution to
fishing companies to contribute better to the de-
velopment of the local economy, food security,
sustainability, and self-sufficiency. Company
executives must also develop flexible seasonal
rights, water management strategy to sustain
fishery services, stock management strategy
during time of climate difficulties to take into
account changes in distribution, and temporal
and spatial planning to increase production du-
ring periods when climate is favorable to permit
stock recovery.
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