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Abstract—Seafood exports from India contribute to the
country's foreign exchange yearly at USS$.6 billion. A more
significant proportion of Indian seafood is exported in raw form
to China and Southeast Asia for their innovation. Drastic changes,
the pandemic has increased freight charges, which curtails Indian
seafood exporters' opportunities for a sustainable business model.
This research paper shall determine factors influencing Indian
seafood firms while adopting sustainable product-process
innovation. The study's outcome envisages what regulatory
frameworks should help Indian seafood businesses innovate their
production processes and sustainably add value to their raw
products to reimagine business models.

Index Terms—Product-process innovation, Seafood, Sustainable
Business model, Sustainable Innovation.

[. INTRODUCTION

Oceans cover around 70% of the earth's surface and are
home to various life essential for social, environmental, and
economic well-being [1]. The seas propel global processes that
render the Earth conducive to human habitation [2]. Seafood
ranks among the most traded food commodities globally, and
its growth trajectory suggests an upward trend. The global fish
trade reached USD 153 billion in 2017, increasing by a
compounded annual growth rate of 4% since 2012 [3]. The
global seafood demand and supply continue to grow, although
the trading facet is rapidly changing. The world has become
uncertain and instable, with rapid changes. Globally, the press,
media, executives, and researchers frequently refer to this
dynamic environment using the acronym VUCA, denoting
volatility, uncertainty, complexity, and ambiguity.

II. BACKGROUND OF STUDY

Seafood is among the highly valued food items and has many
nutritional benefits [4]. Nowadays, seafood is progressively
seen as a luxury item, with these consumer demographics
prioritising convenience, food quality, and flavour [4]. In
developing nations, seafood is a vital component of the food
supply [5], with estimates indicating that over one billion
individuals rely on fish as their primary protein source.

India is bestowed with a long coastline of 8129 kilometers,
and seafood products from India have entered the international
kitchens since the very beginning of the evolution of trade from
the country. Seafood exports from India contributed to the
country's foreign exchange a yearly US$ .6.67 billion. The

occurrence of the COVID-19 pandemic during early 2020 led
to a number of paradigm shifts ranging from individual to
organizational, personal to professional across industries [6].
The year 2020 exemplifies the volatility, uncertainty,
complexity, and ambiguity (VUCA) of the globe. Pre
pandemic, globalization enabled fast worldwide exchanges.

The pandemic outbreak necessitated adaptation to handle this
new world challenge [6]. This new normal necessitated that
enterprises exhibit agility in their production and worldwide
logistics to survive and prosper during this atypical period. The
sudden changes in consumer demand, changes in logistics, and
changes relative to certain products like medical aids have made
disparity in the trade of consumer goods. The pandemic created
uncertainty and ambiguity in the world's market [7].

After a year, while the world ran back to normal, the shipping
costs started increasing as freight lines were required to avoid
the Suez Canal and take a longer route around Africa to reach
the West following conflicts in the Red Sea. Annually, billions
of dollars in Indian exports traverse the crucial canal linking the
Mediterranean and the Red Sea. The extended transit duration
will affect sailing timetables and service reliability, resulting in
delays.

Data from the UN Conference on Trade and Development
indicates that 70% of global trade by value is conducted by
maritime transport. Numerous factors, including port closures
resulting from coronavirus outbreaks, labour shortages, port
congestion, and insufficient availability of new shipping
containers, have rendered the industry complex and
unpredictable. Imports from Asia to the United States grew by
almost 40 percent in 2021 relative to 2019, resulting in the
multifold freight charges increase [8].

III. REASEARCH QUESTIONS

1. Which are the major export destinations of Indian frozen
seafood, and what are the causes of increasing freight
charges?

2.  What are the factors that influence value addition in the
Indian seafood industry?

3. What are the innovative production processes and
practices adopted by Indian seafood industrialists in
rolling out value-added products?

4. How can the regulatory framework force the seafood
industry to reimagine its existing business model?
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IV. OBECTIVE OF THIS STUDY

This study aims to explore the value gain of Indian seafood
from value addition and the measures the Indian seafood
industry could adopt to survive and thrive in this VUCA world.
The initial research shows that present markets for Indian
seafood are more of a reprocessing nature and play the role of a
supplier to countries that do value addition.

This paper aims to describe, synthesize, and analyze the main
disadvantages of the industry, which remains a supplier for
reprocessing, and tries to suggest some solutions for the topic.
Eventually, this study provides valuable insights into the
industry to help plan VUCA-related strategies by scrutinizing
many scholarly articles. This paper will better understand the
leaders and business managers' adoption of product innovation
as a critical business strategy to handle a highly turbulent and
complex environment. The outcomes will lead researchers and
add to the knowledge related to sustainable product and process
innovation in the seafood industry.

V.RESEARCH GAP

There has been a multifold increase in sea freight charges
starting in 2020. The Indian Seafood is mainly supplied to other
countries for value addition. The increase in freight charges has
a two-fold effect on the existing trade of India and South
Asia/China for value addition as the increase of freight charges
is loaded twice on a commodity. The Indian seafood industry
can quickly move towards value addition and upscale their
products directly to the end market. Hence, the research
problem is the quest to reimagine and redesign products and
process improvements to leverage the market potential for
value-added products in the international markets.

VI. RESEARCH METHODOLOGY

The Research design was exploratory and descriptive. The
qualitative analysis was conducted with industry experts
(seafood exporters) using a free-flow narrative in the research
context. A quantitative analysis was carried out using data from
secondary sources. A literature review was conducted to
provide an understanding of what strategic modus operandi
organizations can implement to survive and succeed ina VUCA
world. Several databases (as listed below) were chosen to gain
access to the extant scholarly literature and narrow down the
research questions.

The chosen databases included Scopus, EBSCOhost,
Academia and ResearchGate, due to their credibility,
reputation, and worldwide recognition. The data was collected
from secondary sources like the Marine Products Export
Development Authority, Seafood Exporters Association of
India, the Statistical Department, and the Global Freight Index.
Interviews were conducted with renowned entrepreneurs. Each
research question had an intersection of literature explaining the
phenomenon backed by real-time data from secondary sources.
As it is a real-time scenario post-pandemic, the literature was
scantly available. As part of the methodology, we summarized
and synthesized the articles and data to prepare the seafood
industry to cope with the VUCA environment.

VII. RESULTS & DISCUSSION

Thorough data analysis brought the share of Indian seafood
to its major export destinations. The data gave insights into
which markets Indian seafood is currently focused on and for
what reasons. The data from the industry through the Seafood
Exporters Association and Freight Forwarders Association
gave the details of the spurt in the freight charges. Critical
factors that influence product and process innovation were
garnered from the extant literature.

The discussions with industrialists who have already adopted
process-product innovation revealed the fact that the markets
should be more competitive only if a significant proportion of
exporters shift to innovation. The evolutions to be made in the
regulatory framework were also identified through a literature
review, data available, and interviews.

A. Major export destinations of Indian Frozen Seafood
India exported 1.78 million MT of marine products worth US$
7.38 billion during FY 2023-24. India is the fifth largest
exporter of Frozen seafood in the world.

Table 1. Major export destinations of Indian Frozen

Seafood
Unit
COUNTRIES value
EXPORTED QUANTITY| VALUE QUANTITY% | VALUE% | inUSS
WORLD 1781602 73800.00
TUSA 329192 2089244 18.48% 2831% | $6.35
CHINA 451363 11356.72 25.33% 1539% | $2.52
SOUTHEAST ASIA 378630 7907.27 21.25% 10.71% | $2.09
EU 192505 8451.73 10.81% 1145% | $4.39
JAPAN 107968 3279.44 6.06% 444% | $3.04

Table 1 indicates the quantity and value of the frozen seafood
exported from India to various major destinations. The data
indicates that India exports mainly raw products to countries
like China and Southeast Asia, where it is reprocessed and
exported to countries like the USA and the EU. These countries
import whole seafood from India, add value to their processing
factories, and then re-export to countries like the USA,
European countries, and the Russian Federation.

Table 2. Comparison of Price and Quantity of Indian
Seafood Exports by Region

Comparison Price/kg realized Quantity

USA AND EU $5.37 39.76%
China and SE ASIA $2.30 26.10%
Value Gain obtained though value addition $3.07

It can be seen from Table 2 that China and Southeast Asia
imported 26.10% of Indian seafood, while their per kg
contribution was only US$.2,30. The per kg value gain obtained
by India is US$.3.07, when value-added products are exported
to the USA and the EU.



Table 3. Value Addition in Indian Seafood Exports

Value Gain Earnings India would have
Total exports | Exported quantity | obtained through | made if the exports of 26.10%
from India to China and SE value addition | of raw material be converted to
(Quantity) in MT Asiain MT (Table 2) for the value added products and
USSMT exported to USA/EU in USS,
17.81,602 465,051 3,066 $1.43 billion

While evaluating the total Indian seafood exports of 1.78
million MT, with the value gain obtained from Table 3, it can
be seen that there is a rampant leakage of India's valuable
foreign exchange. While India supplies seafood in non-value-
added forms, the markets of other countries like SE Asia are
growing, and India's foreign reserves are declining.

B. Cause of increase of freight charges

Following the return of the Chinese economy after the
COVID-19 epidemic, numerous commodities were sent to
Europe and the United States in the latter half of 2020 to meet
the increased demand spurred by e-commerce and holiday
seasons [9]. The imbalance of imports and exports in global
markets perturbed container movements, ultimately resulting in
a severe container shortage in Asia [10]. The gradual relocation
of empty containers may have stemmed from carriers'
reluctance to transport them from European and American ports
to Asia.

The transportation of empty containers incurs significant
costs, encompassing terminal and port handling fees,
warehouse storage and maintenance, as well as hinterland
trucking services. Furthermore, severe weather events, such as
Typhoon Haishen and Typhoon Maysak, have obstructed the
transit of empty containers to Asian nations, since ocean
carriers tend to bypass certain port calls. Ongoing threats and
assaults on vessels in the Red Sea are driving up maritime
freight charges, prompting alerts on inflation and delayed
shipments.

C. Identified factors influencing value addition

The adoption of sustainable product innovation in the
seafood industry has been primarily explored in developed
countries. In the study [11], there has been an increasing claim
for the sustainability concept in the seafood industry across
European countries, and it is faster for northern countries and
varies across species.

Recent research in the seafood industry emphasized the
future relevance of developing sustainable products further to
the interactions with leaders and innovators during the product
development phase [12]. Knowledge-based innovations can
enhance the sustainable management of an indigenous resource
[13].

According to [14], the practices of process innovation, acting
as a mediator, may activate firm-specific characteristics such as
absorptive  ability, intrapreneurship, and stakeholder
integration, which influence sustainable innovation at lower
levels.

Sustainable innovation has been relevant in the Indian
context for years. Technological Aspects [15], [16], [17], [18],
Sustainable human resource management [19], [20], [21],
Green Infrastructure Capabilities [22], Financial Capabilities
[23], Awvailability of Sustainable/Green Resources [24],
Absorptive Capacity, Intrapreneurship [25], Stakeholder
Integration [26], Firm Size and years of operation [27],
Environmental Certification (Eco Certification) [28],
Regulations — SDG 14 Incentives/Subsidies [29] and Process
Innovation [14], [26], [30] are the various factors which
influence a sustainable product innovation in seafood industry.

D. Seafood Industrialists who have already adopted value
addition.

Some companies have already made investments in
machinery to produce value-added seafood. When available in
bulk, the catch is purchased by companies that still need to
implement value addition and is exported to countries like
China, Vietnam, and Thailand. Factories that have not adopted
value addition pose a threat to factories willing to present Indian
seafood after value addition to world markets. The raw material
prices of seafood are governed by auction and demand. A
significant quantity of capture fisheries is exported from India
at meager prices during the season, and traditional companies
linger idle during the non-seasonal period.

Many merchant exporters who do not own factories) also
become active during the seasonal catching of and export the
available catches in raw form. Therefore, the companies who
have invested enormous amounts in technological upgradation
need to receive the necessary raw material for their operations
for the whole year. The value-added products are to be supplied
year along. Fluctuations in international prices, variations in
fish production from capture and culture, variations in
international prices, and the variable values of export earnings
are significant concerns for developing countries, including
India. India obtains a significant share of export earnings from
a few selected items or commodities, and the trade is
concentrated with a few nations.

For the low income exporting countries, managing
commodity price risk and stabilizing export earnings are
important policy issues. Adopting advanced marketing
strategies helps minimize the price risk and ensures assured
returns to seafood exports. Such advanced strategies should
involve value addition, better packaging etc.

E. Regulatory framework to reimagine the existing business
model

Considering the high initial investment involved in setting up
of the production line for value-added products and the delay in
getting the product established in the overseas market with wide
acceptance, various schemes are introduced by the government.
The implementation of such schemes is yet to be streamlined.
The government and the regulatory bodies should take
immediate steps to ensure that India should no longer be a raw
material supplier to countries like China and Southeast Asia for
value addition. Marketing value-added products is a major



challenge while adopting value addition among the exporters.
Given that leading seafood exporters have significantly
invested in upgrading facilities to satisfy end market demands,
India should also pursue advanced processing and value
addition, thereby augmenting opportunities for seafood import
and re-export, similar to practices in countries such as China
and Thailand. Such job work will also help to effectively utilize
processing facilities to realize higher unit values [31].

VIII CONCLUSION

Based on the discussions above, all the results focus on
immediate attention to a paradigm shift to product innovation
in the seafood industry. We can already see the shift at a low
pace, but those who have adopted the change have to survive;
only streamlined strategic regulatory intervention from time to
time can ensure the sustenance of such firms. VUCA is
changing the business environment, not relying on one
competence alone. The ability to be agile, multifaceted, and
adaptable to change, both as a company and as employees, is
more important. Despite global container shipping companies
achieving record profits, exporters and merchants have
persistently faced delays, container shortages, and significant
rises in shipping charges.

The only option for the 8-billion-dollar Indian seafood
Industry to survive in this VUCA world is to add value to the
raw products by streamlining the merchandise to the final
markets. Reimagining their existing model and adopting the
critical factors influencing value addition is the need of the
time. Sensitizing the industry about the need for value addition,
government regulations after differentiating product and
market, incentives on value-added products, infrastructural
support for value addition, and formulating implementable
policies in discussion with the industry are key takeaways for
reimagining the existing business model.
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