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Abstract

Skills form the foundation of productivity and employability in industries,
especially in dynamic sectors like seafood processing. As the seafood
industry evolves with new technologies and rising global demand,
bridging skill gaps becomes critical. This study investigates the skill
gap in Kerala's seafood processing sector, focusing on the mismatch
between existing and required employee skills. The research surveyed
323 employees' across upper, middle, and lower levels from processing
units in Ernakulam and Alappuzha districts, selected through random
sampling. Primary data were collected using structured questionnaires,
face-to-face interviews, and direct observation, while secondary data
were sourced from industry reports and scientific literature. Key soft
skills assessed include adaptability, critical thinking, creative thinking,
inter-personnel, listening, marketing management, self- management
skills. A five-point Likert scale, ranging from “Satisfied" to “Needs
Improvement,” was used to evaluate the expected and perceived skill
adequacy. Cronbach’s Alpha tested the internal consistency of the
questionnaire, while a t-test compared mean scores of expected and
actual skills. The t-test yielded a significant result (P < 0.05), indicating
a notable gap as employers' skill expectations exceeded employees’
current capabilities. The findings underscore the urgent need for
structured, professional training and development programmes to align
workforce skills with industry demands, thereby enhancing
competitiveness and contributing to India’s economic growth.

Keywords: Skill gap, employability skill, seafood processing, skill
development, human resource

Introduction

India is the world's second-largest fish producer, contributing

88

756% of global output and 1.24% of national GVA, with 7.28%
from agriculture (Anon, 2022). In the fiscal year 2023-2024,
India exported 17.81 lakh metric tons of seafood, valued at
US$ 7.38 billion, primarily to China and the USA. The sector
is vital to India's economy, particularly in Kerala (Ancy and
Raju, 2016). The country adopted modern fish processing
in the 1960s (Amaravathi, 2019) and currently has 626 units
with a combined capacity of 36,412.58 MT, including 388
EU-approved facilities. However, operations run at only 30-
40% capacity due to skill shortages, inconsistent inputs,
and management challenges (NABARD, 2018; Bokrantz
et al, 2020; Stavropoulos et al, 2023). The widening “skill
gap"” is driven by economic and technological shifts
(Braun et al, 2022; McGuinness et al, 2018) and demands
continuous upskilling (Karacay, 2018; Clark, 2013; Wallin
et al, 2020). Measuring skills remains difficult due to a lack
of standardized definitions and methodologies (Schwalje,
2012; OECD, 2017). Skill mismatches are often inconsistently
addressed in academic and policy discourse (Brunello and
Wruuck, 2021). Surveys and Likert scales suffer from bias
and overlook informal learning (Morris et al, 2020; Enders
etal, 2019). A skills-first approach shows promise but faces
implementation hurdles (Pedota et al, 2023).

Kerala has 118 seafood processing units 5,052.32 metric
tonnes, including 100 EU-certified and 18 nationally certified
units. Ensuring food safety through compliance with FSMS
standards (GMP, GHP, SSOPs) and Codex guidelines is
essential. SPS and TBT agreements (WTO) help harmonize
global standards. Despite modernization, Kerala lacks
comprehensive data on operations and workforce skills.
Sathiadhas et al. (2012) highlighted the sector’s economic
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and employment contributions. This study addresses
management practices and skill gaps in Kerala's seafood
processing industry using a systematic narrative review
(Turnbull et al,, 2023), aiming to inform targeted skill
development and enhance industry competitiveness.

Material and methods

Seafood processing units established in the Alappuzha and
Ernakulam districts of Kerala were subjected to statistical
analysis to assess the skill level and skill gaps of employees
working in the seafood processing industry. Personal
interviews and direct observation methods were used to
gather data on skill gaps in managerial and operational
areas among the employees belonging to various cadres in
the seafood industry.

Data source

The study utilized both primary and secondary data sources. The
primary data were gathered through structured questionnaires
administered to managers, supervisors, quality managers,
processing workers, and cleaning staff in seafood exporting
units within Kerala. Secondary data were obtained from a variety
of published and unpublished sources, including reports from
the Marine Products Export Development Authority (MPEDA),
the Department of Fisheries, the Government of Kerala, the
Seafood Exporters Association of India (SEAI), the Central
Marine Fisheries Research Institute (CMFRI), and the Central
Institute of Fisheries Technology (CIFT), along with relevant
books, journals, websites, and newspaper articles.

Sampling method

This design involves random selection at both the cluster or
group level and the individual sample unit level (Brown, 2010).
The sample selection followed a multistage stratified random
sampling approach. In the first stage, districts in Kerala with the
highest concentration of seafood industries were selected. In the
second stage, the number of seafood industry samples within
each selected district was determined based on the industry's
concentration. In the third stage, these samples were further
categorized by their production in metric tonnes. In the fourth
stage, the samples were divided according to the population
working in each stage of the value chain within the seafood
industry. Finally, samples from each stratum were randomly
drawn. The population of the study consists of seafood exporters
based in Ernakulam and Alappuzha, who are registered with the
Marine Products Export Development Authority (Anon, 2019).
The complete list of seafood processing exporters in these
regions was obtained from the Directory of Registered Seafood
Exporters, MPEDA 2019. According to the 2019 report by the
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Marine Products Export Development Authority (MPEDA), the
Kochi Regional Division includes 118 processing units with a total
capacity of 5,052.32 metric tonnes. Of these, 100 units, with a
combined capacity of 4,543.45 metric tonnes, are EU-approved
plants selected for the study. Ernakulam and Alappuzha have
been identified as major hubs of the seafood industry, collectively
hosting 100 processing units.

Skill assessment

Astandardized skill assessment scale was developed to ensure
fair and objective evaluation of seafood freezing workers'
skills. The scale design combined industry knowledge and
insights from a detailed literature review. A discussion panel
was formed including, supervisors, quality control personnel
and human resource managers. The panel identified, defined,
and finalized the essential skill attributes for each stage of the
seafood freezing industry. After selecting the attributes, the
panel designed the scoring system using the Likert Scale for
structured numerical ratings. The data analysis was carried out
on a five-point Likert-type scale ranging from strongly disagree,
disagree, neutral, agree and strongly agree (Joshi et al, 2015).

The study focused total population consisting of 17100 workers
employed across 100 seafood-freezing industries. To ensure
the findings are representative of the population, a statistically
sound sample size was determined (Singh and Musuku, 2014).

NxzZxpx(1-p)
n= e2x(N-1)+zZxpx(1-p)

= 323 Employees

Survey

Astructured survey was conducted among seafood processing
workers in Kerala, with district-wise respondent distribution
highlighting industry concentration. Alappuzha (50.8%) and
Ernakulam (33.9%) accounted for over 84% of participants,
underlining their strategic importance in seafood processing.
Kollam contributed 9.3%, while the remaining districts,

Table 1. District-wise distribution of respondents in the seafood processing industry

District Frequency Percent  Valid per cent Cumulative per cent
Alappuzha 60 50.8 50.8 50.8
Kochi 40 339 339 847
Kollam il 93 93 96.6
Trivandrum 3 25 25 96.6
Palakkad 1 8 8 975
Kozhikode 1 8 8 98.3
Thrissur 2 17 17 100
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Thrissur (1.7%), Palakkad (0.8%), Kozhikode (0.8%), and
Trivandrum (2.5%), had minimal representation (Table 1).

Skill types assessed included technical (hard), interpersonal (soft),
and analytical skills (Nasir et al, 2011; Kapur, 2022; Rasheva, 2019).
Employability and performance were linked to age, experience,
and training, with experienced workers showing stronger problem-
solving abilities. Performance appraisal and feedback, essential to
aligning individual and organisational goals, were considered per
Ramaprasad (1983).

Skill gap analysis, based on the difference between expected
and perceived proficiency on a five-point Likert scale,
focused on 12 core competencies including communication,
adaptability, analytical, critical thinking, creative thinking,
inter-personnel, leadership abilitty, teamwork management,
marketing management, self-management. Independent
variables included worker cadre (senior, intermediate,
base) and education level. Supervisor ratings were used to
enhance objectivity.

Skill gaps-defined as mismatches between job demands
and employee capabilities analysed for their implications on
productivity and training needs (McGuinness and Ortizskill,
2016; Antonucci and Ovidio, 2012). This approach enables
targeted interventions to improve workforce capacity
and address regional disparities in Kerala's seafood
processing sector.

Results and discussion
Structure of the seafood industry

Seafood is a globally traded commodity, requiring stringent
quality standards across the supply chain (Tavares et al, 2021;

Grading/
cleaning

Fig. 1. Steps involved in seafood processing operations in a typical seafood
processing industry
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Hassoun et al, 2022). Traditional preservation methods (drying,
smoking, freezing) remain vital. Operational inefficiencies,
poor hygiene, and lack of skilled labour compromise quality
and safety, especially in cold storage and value addition.
Handling, storage, and hygiene training remain inconsistent
(Cappelli, 2015). Processing begins with raw fish from landing
centres, then progresses to cleaning, cutting, and storage
at -18 °C for exports. Processing units convert raw fish into
frozen, canned, or value-added forms (Fig. 1). Byproducts
(fishmeal, biofuel, omega-3s) help reduce waste. Third-party
certifications and food safety frameworks improve sanitation
and ethical practices.

Value chain and productivity constraints

Seafood value chains include inbound logistics, operations,
marketing, and distribution (Harland, 1996; Porter, 1985).
Kerala's major ports (e.g, Neendakara, Munambam) handle
>60% of raw seafood for processing, but suffer from cold-
chain gaps and undertrained staff. Processing units-staffed
predominantly by women (>75%), mostly uncertified-lack
skilled manpower, causing quality losses (De Silva, 2011;
Elavarasan, 2021). Value-added exports are limited due to
shortages in technical and soft skills. Non-technical skills
(communication, decision-making) are critical for maintaining
quality standards (Staub, 1990). Technical and non-technical
capabilities together determine production consistency (Fig. 2).

Human resources and skill composition

India's seafood sector employs millions but faces an acute

Outbound
logistics

Marketing
& sales

Inbound

S Services
logistics

Operations

Fig 2. Steps in the value chain of the seafood processing industry

Table 2. Human resource distribution by education level and seafood processing industry

Total employment Industry Industry Industry
aggregate aggregate aggregate (%
(% share) in  (%share) in share) in low-
top-level middle-level level
management management management

Employee with a professional degree 17% 34.69% 0%

(food/ fish technology)

|, post-graduates 251% 216% 0%

Il Graduates 70% 255% 2.2%

Ill. Diploma holders/certified courses 12% 174% 814%

1V 10th standard or lower (those needing
some sort of short-term, modular 1% 4.81% 92%
instruction, or skill-building)
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skill shortage (Behera and Gaur, 2022). Analysis shows that
<20% of workers hold professional qualifications; diploma
holders dominate low-level roles (81.4%) while postgraduates
and professionals are underrepresented (Table 2). Most
workers are female migrants, limiting access to training due
to cultural and logistical barriers (ILO, 2006). Organisational
productivity is directly impacted by this HR imbalance (Nordin
et al, 2013; Afroz et al, 2018).

Skill gaps

Of the 323 surveyed employees, 86% confirmed skill
deficits (Table 3). Cronbach's Alpha =1.00 validated internal
consistency (Table 4). A significant mismatch exists between
expected and perceived skill levels across 12 skill areas
(Table 5, 6, 7; Fig. 3). Notable gaps include problem-solving
(1.27) and critical thinking. A t-test (P = 2.20) rejected the
null hypothesis, confirming significant skill gaps, except for
listening and communication (Armstrong and Taylor, 2006;
Nadler, 1984).

Table 3. Sample size of the employees (positive and negative responses)

Bridging skill gaps in seafood processing

Table 5. Definition of employability skills (Abbasi et al, 2018)

Skill

Definition

Communication

Adaptability
Analytical
Creative thinking
Critical thinking

Interpersonal

Leadership ability
Listening

Problem-solving
Teamwork management
Marketing management

Self-management

Includes both written and spoken communication

Being adaptable and able to constructively adjust to new
circumstances, demands, and requirements

The capacity to compile and analyse information, create and test
solutions to issues, and make plans

A method of viewing an issue or circumstance from a novel
angle that proposes alternative answers

Using sound logic, standards, ideas, and definitions to investigate
certain concerns or questions

having the ability to get along well, cooperate, empathise, and
work well with people from different backgrounds

To inspire and mentor other workers and help them succeed
Focused concentration that recognises important details

Combining your knowledge and abilities to achieve successful
results

The capacity of a person or organisation to manage and direct a
team of people to complete a task

The process of organising and carrying out the creation, costing,
marketing, and distribution of concepts, products, and services

Assuming accountability, being adaptable, enhancing one’s own
performance, and time management

Table 6. Range of the mean and SD of the expected and possessed skills in the seafood

processing industry

Worker response Frequency Percentage - - -
Perceived skills Expected skills
Positive 218 860 Skill Type Mean D Mean D
Negative 15 139 Listening 3n 049 3.81 075
Interpersonal 2.66 0.35 3.79 071
Total 323 100 L
Communication 291 040 3.78 071
, . o Self-management 248 0.30 374 070
Table 4. Reliable Statistics of the questionnaire using Alpha Cronbach’s method Problem solving 246 025 a7 070
} o ) Adaptability 298 044 3N 069
Variables Description Values Inter-consistency )
Analytical 303 045 365 068
Consistency K No. of items 5 Marketing management 29 042 361 066
Ssty Sum of item variance 3.6 100 Leadership ability 251 032 357 066
) Teamwork management 251 0.31 3.54 065
S Variance of total score 6.64 o
Creative thinking 2.68 0.35 347 063
a Cronbach’s Alpha Critical thinking 262 033 345 062
45
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Fig. 3. Skill gap analysis between perceived and expected competencies among employees in the seafood processing industry
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Table 7 Expected ranks vs. perceived ranks of skills among the employees in the seafood
processing industry

Perceived ranks Expected ranks

Skills mean Rank mean Rank
Listening 30 1 3481 1
Interpersonal 266 7 379 2
Communication 291 5 378 3
Self-management 248 1 374 4
Problem-solving skills ~ 2.46 12 373 5
Adaptability skills 298 3 37 6
Analytical skills 303 2 365 7
Marketing management 2.9 4 361 8
Leadership ability skills 251 9 357 9
liﬁrswwork management ., ., 0 354 1
Creative thinking skills 2,68 6 347 il
Critical thinking skills 262 8 345 12

Skill enhancement needs

Globally, 80% of the Indian workforce lacks marketable skills
(Saini, 2015; Sonali and Sakshi, 2015). In seafood, a lack
of trained personnel impacts safety, quality, and capacity
utilisation (Ganguly et al, 2019; Kirkley et al, 2002). Programs
like KSDM and ITlIs can bridge skill gaps through contextual,
multilingual micro-certifications. SEAI partnerships and
mandatory certifications are needed to align with global
standards (Richardson, 2007; Balasubramaniam et al, 2012;
Sajesh et al, 2021). Localised, inclusive training for Kerala's
women-led, migrant-dependent workforce is essential for
scaling productivity and meeting export demands.

Conclusion

Asignificant skill gap persists in Kerala's seafood industry,
particularly among women and migrant workers, due
to mismatches between workforce demographics and
traditional training methods. Over 80% of female workers
lacked formal training in hygiene and equipment use.
The results revealed demographic-linked performance
gaps, highlighting the need for mobile, multilingual, and
context-specific training. Bridging this gap requires localised
skilling through ITls, workplace mentoring, and alignment of
policy with industry needs to ensure sustainable, inclusive
workforce development.
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