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Seas of Success: Unveiling the Economic Dynamics of India’s Marine Product Exports

ABSTRACT

Background: International trade contributes a significant role in generating employment and income within the fisheries sector, while also stimulating related industries like processing, packaging, transportation, and marketing. This creates a ripple effect, generating employment opportunities throughout the supply chain. Therefore, the international trade aspect of the fisheries sector holds immense importance.
Aims:  The present study analyses the export trends and its instability in case of frozen shrimp, frozen fish, frozen squid, frozen cuttle fish, dried item, live items and chilled items.

Study design: The study is based on secondary data and considered export data including export quantity, export value and export earnings from 1995 to 2023.

Methodology: The study analyzed export trends from 1995 to 2023 by calculating compound annual growth rates (CAGR) for export value (in Rs. crores), export quantity, and export earnings (in USD million). To measure the extent of volatility in export quantity and value (in Rs. crores and USD million) for Indian marine products-such as frozen shrimp, frozen fish, frozen squid, frozen cuttlefish, dried items, live products, and chilled items-during the period from 1995 to 2023, an instability index was constructed. Results: The outcome showed that the amount of frozen shrimp exported has increased at a noteworthy and relatively high pace of 8.47 per cent and frozen fish (3.22%), frozen squid (4.09%), frozen cuttle fish (3.04%), dried item (13.45%), live items (6.65%) and chilled items (11.27%) in the considered period. Instability indices indicated that the export quantity trend has been moderately instable in case of frozen shrimp (27.56), frozen fish (23.78), frozen squid (19.88), frozen cuttle fish (14.35), dried item (35.83), live items (21.17) and chilled items (35.91) over the period. The decreasing rate in growth of value for frozen fish suggests waning demand, leading to diminishing incentives for future exports from India.
Conclusion: Enhancing domestic processing efficiency through the implementation of Hazard Analysis and Critical Control Point (HACCP) principles is vital for ensuring that Indian fishery products comply with international quality and safety standards. To maximize the export potential of marine products, it is crucial to gain a comprehensive understanding of the regulatory landscape and competitive strategies prevalent in the global market.
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1. INTRODUCTION

Marine products export has  been  a significant source  of  foreign exchange  for India  since  the  late  1930s.  The seafood industry has played  a  crucial  role  in generating  income  and  employment  for the country. With an increasing demand for fresh and processed fish both domestically and  internationally,  the  marine  product export sector has experienced rapid economic  growth (Chandrasekar et al., 2024). In India, fishing has been a traditional occupation that has evolved over time to become a primary source of livelihood for fishing communities. Over the years, the fisheries sector has played a vital role in enhancing national food and nutritional security. Fish are rich in proteins, healthy fats, and essential nutrients such as long-chain omega-3 fatty acids, iodine, vitamin A, vitamin D, vitamin B12, iron, zinc, selenium, and calcium. Fish oil is essential for medicines and tablets preparation (Shinoj et al., 2009; GoI, 2023). The contribution of fisheries to GDP was 1.24 per cent and contribution of fisheries sector in agriculture was 7.28 per cent. The contribution of fisheries sector to overall GVA was 1.24 per cent and contribution to the agricultural GVA was 7.28 per cent (Rs. 2,32,620 crores). The share of fishing and aquaculture was 6.72 per cent in 2020-2021(Rs. 1.37 lakh crore) (DoF, 2023). India’s rich maritime heritage dates back  5000 years with coastline of 7516.6 kms, an Exclusive Economic  Zone  (EEZ)  in  excess  of  2.37  million sq.  kms, enjoying exclusive legal  right  to  utilise resources.  More than  200  million  people  are dependent  on  the  sea  for  their  sustenance  and livelihood (Suman et al., 2024). Marine export earrings account for one fourth of total agricultural foreign exchange earnings of our country (Navghan et al., 2017). The export of marine products can play for imports of capital goods, technology, manufactured products and other essential commodities for a sustained growth of developing countries. Many developing countries have a comparative advantage in the production of marine products and export of these goods is the main source of foreign exchange earnings (Pal & Mandal, 2017).
Consumption of fish offers numerous health benefits, earning it the nickname “Brain Food” because of its support for brain growth and function. It is also recognized as “Heart Food” because of its ability to lower the risk of heart attack and stroke. Incorporating seafood into one's diet can significantly reduce the risk of autoimmune diseases like Type-1 Diabetes and may aid in preventing and alleviating depression. Moreover, regular consumption of fish may help protect against age-related cognitive decline and reduce the likelihood of asthma development in children. Additionally, it contributes to maintaining vision health in old age by lowering the risk of macular degeneration. Das et al. (2016) examined the expansion, volatility, and projections of the export of fisheries and marine goods from India. Suresh et al. (2023) have examined the situation, obstacles and future directions (2023).

Millions of people still rely on fisheries and aquaculture as a major source of food, nutrition, revenue, and a living. Fish is an affordable and good source of animal protein, a good option to reduce hunger and malnutrition in the country. Over time, the Indian fishing industry underwent a progressive transformation and emerged as a significant socio-economic asset for the country. India is the world's second-largest producer of fish and aquaculture, contributing roughly 16% of the world's total inland fish production and 5% of its total marine fish production. In 2021-22, India's total marine and inland fish production was 16.248 MMT (million metric tonnes), with 12.121 MMT and 4.127 MMT coming from the inland and marine sectors, respectively. The fishing industry is vital to the national economy and contributes significantly to the country's foreign exchange revenues. India's fish production climbed from 5.656 MMT in 2000-01 to 16.248 MMT in 2021-22. Andhra Pradesh, West Bengal, Karnataka, Odisha, and Gujarat will be India's top five fish-producing states in 2021-22. Total Fish Consumption is highest in states such as Uttar Pradesh, Odisha, Bihar, Kerala, Tamil Nadu etc. and per capita consumption of fish and prawn is highest in Lakshadweep Kerala respectively. Tripura comes out to be the state with highest no. of households (rural/urban) consuming fishes (DoF, 2023).
India ranks third among the world's leading fish exporting countries, preceded by China and Indonesia. India achieved a record high seafood export value, totaling US$7.76 billion, with 1.36 million metric tonnes exported, reaching 123 countries. Major importers include the USA and China. Frozen shrimp constitutes the largest portion of exports, accounting for over 53.18 per cent (FAO, 2023) by quantity and about 75.11 per cent by value (MPEDA 2023; FAO, 2023). Other significant exports include frozen fish, cuttlefish, and squid. These products collectively contribute to India's nutritional security and annual foreign exchange gains through fisheries, leveraging its annual fish production of 16.25 million tonnes from capture and culture fisheries (DoI, 2023). Between 2000-01 and 2019-20, Indian seafood exports were low, and unit prices increased at a 3.46 per cent annual rate (Navghan & Kumar, 2017). Salim and Biradar (2009) explain shrimp commerce after the WTO. India exports live fish, such as lobsters and crabs, which are regarded delicacies in some countries (Thapa et al., 2015; Lee and Nam, 2019). According to Han et al. (2022), there is evidence of market expansion and a correlation among fish consumption, output, and profits growth.

International trade contributes a significant role in generating employment and income within the fisheries sector, while also stimulating related industries like processing, packaging, transportation, and marketing. This creates a ripple effect, generating employment opportunities throughout the supply chain. Therefore, the international trade aspect of the fisheries sector holds immense importance. The export dynamics of Indian marine products have undergone considerable transformations over time, encompassing changes in export quantities, product compositions, and destination markets. Hence, it's essential to analyze the trends in the export of key marine products to gain insights into the future prospects of Indian marine product exports.
2. METHODOLOGY 

The International Trade Center (ITC), Marine Products Export Development Authority (MAPED) provided time series data on the export of frozen shrimp, frozen fish, frozen squid, frozen cuttle fish, dried items, live items, and chilled items from India for the study period of 1995–2023. Data on export quantity, export value (Rs. crores), and export value in dollars (USD million) were collected for all three categories of marine export products. For the decadal study, the full study period (from 1995 to 2023) was divided into two sub-periods: Period-I (covering the decade from 1995 to 2008) and Period-II (reaching from 2009 to 2023) (Radhakrishnan et al., 2018).

The study analyzed export trends from 1995 to 2023 by calculating compound annual growth rates (CAGR) for export value (in Rs. crores), export quantity, and export earnings (in USD million), following methodologies outlined by Fauzi and Anna (2012), Jeyanthi and Gopal (2012), Rani et al. (2012), and Radhakrishnan et al. (2016). 

The compound growth rates were estimated using the standard formulas.
Yt = abteu
Where,

Yt= dependent variable (area/production/productivity)


    a = intercept term,

                b = (1+ r) and ‘r’ is the compound growth rate

                t = time period

                u = error term.

The above model was expressed in logarithmic form as,

Log Y= log a + t log b+ log u

We can, thus, calculate the compound growth rate (r) as under:

CAGR (r) = (Antilog of log b -1) × 100

Where,

              r = Compound growth rate per annum in per cent,

The Cuddy-Della Valle Index (CDVI), as proposed by Cuddy and Della Valle (1978), was applied to assess instability in export quantity, export value (in Rs. crores), and export earnings (in USD million) during the period from 1995 to 2023, following the approaches used by Rani et al. (2012) and Jeevitha et al. (2023).

Instability refers to deviations from the underlying trend. In many studies, researchers have employed the coefficient of variation (CV) as a tool to evaluate such instability. To measure the extent of volatility in export quantity and value (in Rs. crores and USD million) for Indian marine products-such as frozen shrimp, frozen fish, frozen squid, frozen cuttlefish, dried items, live products, and chilled items-during the period from 1995 to 2023, an instability index was constructed. However, since the CV alone does not adequately account for the trend component in time series data, the Cuddy-Della Valle Index (CDVI), introduced by Cuddy and Della Valle (1978), was used to compute the instability index using the following formula:

The co-efficient of variation (CV) was used as the measure of instability as under,

CV (%) = (S.D / Mean) × 100
Instability index was calculated by using the equation given below,

Instability index = CV × [image: image2.png]


1- Adjusted R2
Where, 

If the regression equation's estimated coefficient is negligible, the CV represents the instability index.

  CV: Co-efficient of variation.

(R2: Adjusted coefficient of determination  
3. RESULT AND DISCUSSION 

To investigate trends in frozen shrimp export performance, the compound annual growth rates of export quantity, value (Rs. crores), and value in dollars (USD million) were determined. According to Table 1, during Period-I (1995-2008), the export of quantity, value (Rs. crores), and value in $(USD Million) exhibited an optimistic positive growth rate and was significant at the 1% level of probability with 2.94 per cent, 3.53 per cent, and 1.61 per cent, respectively.

In Period-I, the growth rate remained subdued due to several factors, including a decline in marine shrimp production in India and the imposition of an 11.75% anti-dumping duty by the United States in 2006–07. Additionally, the number of Indian exporters involved in the shrimp export business significantly declined-from approximately 250 in 2005 to just 68 by 2009 (Nisar et al., 2020; Singh et al., 2021). The decline in the growth of unit value during this period can also be linked to multiple challenges, particularly the repeated non-compliance of Indian shrimp exports with sanitary and phytosanitary (SPS) standards set by importing countries, as noted by Singh et al. (2021).

Furthermore, the revival of aquaculture production in countries like Thailand and Vietnam by 2015–16, as highlighted by Jana (2023), along with an increased global supply of Penaeus vannamei, led to reduced market competitiveness and value, as observed by Shyam et al. (2019) and Jeevitha et al. (2023). In contrast to Period-I, Period-II (2009–2023) experienced a significant surge in exports. The quantity, value in Indian rupees (Rs. crores), and value in US dollars (USD million) recorded the highest growth rates during this phase 14.59 per cent, 18.52 percent, and 13.78 percent, respectively. The growth rates were found to be significant and positive at the one percent level of probability, primarily due to increased shrimp production—especially of Penaeus vannamei (Pacific white shrimp), which are specific pathogen-free (SPF) broodstock imported from the United States beginning in 2008—and the reduction of anti-dumping duties by the U.S. to 1.6% in 2009. Over the entire study period (1995–2023), the growth rates of export quantity, value in Indian rupees (Rs. crores), and value in U.S. dollars (USD million) were 8.47%, 11.95%, and 8.90%, respectively. These increases were statistically significant at the one percent level, indicating a robust positive trend. The notable surge in exports during Period-II underscores the growing potential of India’s frozen shrimp export sector. Nevertheless, it remains essential to rigorously implement sanitary and phytosanitary (SPS) measures to maintain international hygiene standards for Indian marine products, as emphasized by Salim et al. (2015).

An instability analysis was conducted to examine the performance of export items in terms of quantity, value (Rs. crores), and value in USD million. Table 2 presents the instability indices, which were computed using the Cuddy-Della Valle Index (CDVI). These CDVI values reflect year-over-year fluctuations in the export performance of Indian frozen shrimp. Table 2 shows the calculated quantity, value (Rs. crores), and value in dollars (USD million) for frozen shrimp. Export was shown to be the least unstable, at 6.80, 13.05, and 7.25, respectively. For the Period-II, quantity showed least instable with 12.67 and for value (Rs. crores) and value in $(USD Million) showed medium instable with 19.91 and 18.63, respectively. In the overall period export of quantity, value (Rs. crores) and value in $(USD Million) result revealed that highly instable with 27.56, 35.52 and 31.07, respectively.

Table 1. Compound annual growth rates of frozen shrimp exports from India 

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	2.94***
	3.53***
	1.61***

	Period-II (2009-23)
	14.59***
	18.52***
	13.78***

	Overall period (1995-2023)
	8.47***
	11.95***
	8.90***


Note: *** Significant at 1 per cent level of probability,

Table 2. Instability Index of frozen shrimp export from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	6.80
	13.05
	7.25

	Period-II (2009-23)
	12.67
	19.91
	18.63

	Overall period (1995-2023)
	27.56
	35.52
	31.07


The growth rates for frozen squid exports in terms of quantity, value (Rs. crores), and value in USD million are presented in Table 3. During Period-I, the export quantity registered a growth rate of 1.94%, which was positive and statistically significant at the 10% level. The export value in Rs. crores and USD million showed higher growth rates of 6.24% and 4.21%, respectively, both significant at the 1% level of probability. In Period-II, the export quantity recorded a growth rate of 0.75%, which was not statistically significant. However, the export value in Rs. crores and USD million exhibited positive and significant growth rates of 10.63% and 6.16%, respectively, at the 1% significance level.

The decline in the volume of frozen fish exports during Period-II can largely be attributed to supply disruptions caused by the COVID-19 pandemic. Additionally, a major factor contributing to the reduction in exports was the rejection of Indian shipments by key importing countries such as China, due to non-compliance with Sanitary and Phytosanitary (SPS) and Technical Barriers to Trade (TBT) regulations (Pavitra, 2014; Swaminathan et al., 2018). Over the entire study period, the growth rates for export quantity, value in Indian rupees (Rs. crores), and value in U.S. dollars (USD million) were 4.09%, 10.79%, and 7.75%, respectively. These were positive and statistically significant at the one percent level, indicating an overall upward trend. A similar pattern was also observed by Guledagudda et al. (2020).

The CDVI instability indices were calculated to analyze the annual variations in Indian frozen squid exports for quantity, value (Rs. crores) and value in $(USD Million) (Table 4) for the frozen squid export was found to be moderately instable with 16.53, 15.66 and 21.22, respectively. For the Period-II, quantity, value (Rs. crores) and value in $(USD Million) showed moderately instable with 16.29, 19.04 and 19.05, respectively. In the overall period export of quantity, value (Rs. crores) and value in $(USD Million) result revealed that medium instable with 19.88, 21.14 and 22.04, respectively.

Table 3. Compound annual growth rates of frozen squid exports from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	1.94*
	6.24***
	4.31***

	Period-II (2009-23)
	0.75NS
	10.63***
	6.16***

	Overall period (1995-2023)
	4.09***
	10.79***
	7.75***


Note: *** Significant at 1 per cent level of probability,

           * Significant at 10 per cent level of probability,
 

            NS non-significant

Table 4. Instability Index of frozen squid export from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	16.53
	15.66
	21.22

	Period-II (2009-23)
	16.29
	19.04
	19.05

	Overall period (1995-2023)
	19.88
	21.14
	22.04


The growth rate of frozen fish in export of quantity, value (Rs. crores) and value in $(USD Million) were depicted in Table 5, indicates that for Period-I, showed an export of quantity and value (Rs. crores) with 4.64% and 9.14 %, respectively, this was positive and significant at the 5% level of probability. The export value in USD million during Period-I showed a growth rate of 7.07%, which was positive and statistically significant at the one percent level. In Period-II, the export value in Indian rupees (Rs. crores) recorded a growth rate of 3.86%, which was also positive and significant at the five percent level. However, the export quantity and value in USD million experienced negative growth rates of –1.46% and –0.37%, respectively, and were statistically non-significant. These figures contrast with the positive results of Period-I and may be attributed to the lack of substantial increases in export volumes, possibly due to the rejection of Indian exports for failing to meet Sanitary and Phytosanitary (SPS) and Technical Barriers to Trade (TBT) standards set by importing countries (Swaminathan et al., 2018). Over the entire period from 1995 to 2023, the growth rates for export quantity, value in Rs. crores, and value in USD million were 3.22%, 10.22%, and 7.18%, respectively, all of which were positive and statistically significant at the one percent level.
The instability indices for the export of Indian frozen fish over time are presented in Table 6. During Period-I, instability was classified as moderate for export quantity, value in Indian rupees (Rs. crores), and value in USD million, with index values of 21.38, 23.87, and 28.51, respectively. In Period-II, exports also exhibited moderate instability, with index values of 19.68 for quantity, 21.02 for value in Rs. crores, and 19.08 for value in USD million. For the overall period, the instability indices continued to indicate a medium level of instability, with values of 23.78 for quantity, 24.24 for value in Rs. crores, and 27.80 for value in USD million.
Table 5. Compound annual growth rates of frozen fish exports from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	4.64**
	9.14**
	7.07***

	Period-II (2009-23)
	-1.46NS
	3.86**
	-0.37NS

	Overall period (1995-2023)
	3.22***
	10.22***
	7.18***


Note: *** Significant at 1 per cent level of probability,

          **Significant at 5 per cent level of probability,


           NS non-significant

Table 6. Instability Index of frozen fish export from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	21.38
	23.87
	28.51

	Period-II (2009-23)
	19.68
	21.02
	19.08

	Overall period (1995-2023)
	23.78
	24.24
	27.80


The compound annual growth rate (CAGR) of frozen cuttlefish exports in terms of quantity, value in Indian rupees (Rs. crores), and value in USD million is presented in Table 7. During Period-I, the export quantity, value in Rs. crores, and value in USD million recorded growth rates of 3.98%, 9.70%, and 7.64%, respectively—all of which were positive and statistically significant at the one percent level. In Period-II, the export value in Rs. crores showed a growth rate of 5.92%, which was also positive and significant at the one percent level. In contrast, during Period-II, the export quantity and value in USD million recorded growth rates of –0.35% and 1.64%, respectively. The negative growth in quantity and the modest positive trend in value (USD) were both statistically non-significant. This may be largely attributed to limited export volume growth, possibly due to Indian exports being rejected for non-compliance with Sanitary and Phytosanitary (SPS) and Technical Barriers to Trade (TBT) standards imposed by importing countries (Swaminathan et al., 2018; Kumar, 2020). Over the entire study period, the compound annual growth rates of export quantity, value in Rs. crores, and value in USD million were 3.04%, 9.87%, and 6.85%, respectively—each of which was positive and statistically significant at the one percent level.
In the Table 8. the frozen cuttle fish export was found to be medium instable during overall periods in terms of export quantity, value (Rs. crores) and value in $(USD Million) with 14.35, 16.29 and 21.46, respectively. In Period-II, the export quantity (11.77), value (Rs. crores) (13.80) and value in $(USD Million) (14.84) which showed less unstable. In Period-I, export quantity was 11.21 which as less instable. Whereas, both value (Rs. crores) (17.74) and value in $(USD Million) (27.03) of export were found to be moderately unstable, indicating the volatility due high price competition.

Table 7. Compound annual growth rates of frozen cuttle fish exports from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	3.98***
	9.70***
	7.64***

	Period-II (2009-23)
	-0.35NS
	5.92***
	1.64NS

	Overall period (1995-2023)
	3.04***
	9.87***
	6.85***


Note: *** Significant at 1 per cent level of probability,

                    NS non-significant

Table 8. Instability Index of frozen cuttle fish export from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	11.21
	17.74
	27.03

	Period-II (2009-23)
	11.77
	13.80
	14.84

	Overall period (1995-2023)
	14.35
	16.29
	21.46


The trend analysis in dried item in export of quantity, value (Rs. crores) and value in $(USD Million) were depicted in Table 9, indicates that for Period-I, showed an export of quantity and value (Rs. crores) with 11.48 per cent and 19.11 per cent, which was positive and significant at one per cent level of probability. 

In Period-I, the export value in USD million recorded a growth rate of 16.89%, which was positive and statistically significant at the five percent level. In Period-II, the export value in Indian rupees (Rs. crores) exhibited a growth rate of 6.58%, which was both positive and statistically significant at the one percent level. Additionally, the export quantity registered a growth rate of 6.59%, which was also positive and statistically significant at the five percent level. However, the export value in USD million during Period-II was 1.50%, which, although positive, was statistically non-significant. This limited growth in export value may be attributed to the rejection of Indian exports for not complying with the Sanitary and Phytosanitary (SPS) and Technical Barriers to Trade (TBT) standards of importing countries (Swaminathan et al., 2018; Nisar et al., 2020). Over the entire study period, the compound annual growth rates of export quantity, value in Rs. crores, and value in USD million were 13.45%, 17.53%, and 14.24%, respectively, all of which were positive and statistically significant at the one percent level.

The instability indices for the export of Indian dried items over time are presented in Table 10. During Period-I, both export quantity and export value in USD million exhibited high levels of instability, with index values of 35.17 and 37.95, respectively. In comparison, the export value in Indian rupees (Rs. crores) showed moderate instability, registering an index value of 28.80. In Period-II, all three indicators—export quantity, value in Rs. crores, and value in USD million—were found to be highly unstable, with respective index values of 48.70, 40.12, and 37.65. Over the entire study period, the export of Indian dried items continued to reflect high instability, as indicated by index values of 35.83 for quantity, 31.09 for value in Rs. crores, and 35.47 for value in USD million.

Table 9. Compound annual growth rates of dried item exports from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	11.48***
	19.11***
	16.89**

	Period-II (2009-23)
	6.59**
	6.58***
	1.50NS

	Overall period (1995-2023)
	13.45***
	17.53***
	14.24***


Note: *** Significant at 1 per cent level of probability,

          **Significant at 5 per cent level of probability,


           NS non-significant

Table 10. Instability Index of dried item export from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	35.17
	28.80
	37.95

	Period-II (2009-23)
	48.70
	40.12
	37.65

	Overall period (1995-2023)
	35.83
	31.09
	35.47


The export performance of live items in terms of quantity, value in Indian rupees (Rs. crores), and value in USD million is presented in Table 11. During Period-I, the export quantity, value in Rs. crores, and value in USD million recorded compound annual growth rates of 4.06%, 8.99%, and 9.14%, respectively—all of which were positive and statistically significant at the one percent level of probability. In Period-II, the export value in Rs. crores continued to demonstrate a positive trend, with a growth rate of 3.86%, which was also statistically significant at the one percent level.

The export quantity and value in USD million recorded growth rates of 3.64% and 3.45%, respectively, both of which were positive and statistically significant at the one percent level of probability. The decline in the export volume of live items during Period-II can be primarily attributed to supply chain disruptions brought about by the COVID-19 pandemic. Another major factor impacting exports—particularly of frozen fish—was the rejection of Indian consignments by key importing nations such as China, due to non-compliance with Sanitary and Phytosanitary (SPS) measures and Technical Barriers to Trade (TBT) regulations (Pavitra, 2014; Swaminathan et al., 2018; Jeevitha et al., 2023). Despite these challenges, the compound annual growth rates over the entire study period remained positive and statistically significant at the one percent level. Export quantity increased by 6.65%, export value in Indian rupees (Rs. crores) by 12.00%, and export value in USD million by 8.94%.

The results of the instability indices for the export of Indian live items over time are presented in Table 12. During Period-I, the instability levels for both export quantity and export value in Indian rupees (Rs. crores) were relatively low, with index values of 13.92 and 14.99, respectively, indicating a stable export performance in domestic currency terms. In contrast, the export value in USD million registered a slightly higher instability index of 16.50, reflecting moderate fluctuations in international earnings during the same period, likely influenced by exchange rate variations and external market conditions.

However, the export value in USD million exhibited moderate instability, with an index value of 16.50. In Period-II, all three components—export quantity, value in Rs. crores, and value in USD million—were classified as moderately unstable, with index values of 22.78, 21.04, and 19.01, respectively. Over the entire period, the export of quantity, value in Rs. crores, and value in USD million also displayed medium-level instability, with index values of 21.17, 21.21, and 21.89, respectively.

Table 11. Compound annual growth rates of live items exports from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	4.06***
	8.99***
	6.97***

	Period-II (2009-23)
	3.64**
	7.78***
	3.45**

	Overall period (1995-2023)
	6.65***
	12.00***
	8.94***


Note: *** Significant at 1 per cent level of probability,

          **Significant at 5 per cent level of probability,


Table 12. Instability Index of live items export from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	13.92
	14.99
	16.85

	Period-II (2009-23)
	22.78
	21.04
	19.01

	Overall period (1995-2023)
	21.17
	21.21
	21.89


The Compound annual growth rate of chilled items in export of quantity, value (Rs. crores) and value in $(USD Million) were depicted in Table 13, indicates that for Period-I, showed an export of quantity, value (Rs. crores) and value in $(USD Million) with 12.96 per cent, 15.47 per cent and 13.40 per cent, respectively, which was positive and significant at one per cent level of probability. 

For Period-II, the export value in Indian rupees (Rs. crores) recorded a growth rate of 6.12%, which was positive and statistically significant at the one percent level of probability. In contrast, the export quantity and value in USD million registered growth rates of –0.35% and 1.64%, respectively. Although the USD value showed a marginally positive trend, both indicators were statistically non-significant. The decline in export quantity can be largely attributed to supply chain disruptions caused by the COVID-19 pandemic. Moreover, a notable factor contributing to the decrease in chilled item exports was the rejection of Indian consignments by major importing countries, particularly China, due to non-compliance with Sanitary and Phytosanitary (SPS) measures and Technical Barriers to Trade (TBT) regulations (Pavitra, 2014; Navghan et al., 2017; Swaminathan et al., 2018). Over the entire study period, the compound annual growth rates for export quantity, value in Rs. crores, and value in USD million were 11.27%, 15.29%, and 11.79%, respectively—all of which were positive and statistically significant at the one percent level.

In the export of Indian chilled items, the CDVI instability indices were calculated result showed in the Table 14. For the Period-I, the export of value (Rs. crores) with 26.99, which was moderately unstable. Whereas for export of quantity and value in $(USD Million) with 54.94 and 30.52, respectively, which indicated that highly unstable. In the Period-II, instability was found to be the moderately unstable in the export of quantity, value (Rs. crores) and value in $(USD Million) with 22.49, 23.49 and 25.94, respectively. For the overall period export of quantity, and value in $(USD Million) also showed highly instable with 35.91 and 31.49, respectively. Whereas in the export value of (Rs. crores) with 26.30, which indicated that instability was moderately unstable.

Table 13. Compound annual growth rates of chilled items exports from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	12.96***
	15.47***
	13.40***

	Period-II (2009-23)
	-1.61NS
	6.12***
	0.77NS

	Overall period (1995-2023)
	11.27***
	15.29***
	11.79***


Note: *** Significant at 1 per cent level of probability,

          NS non-significant

Table 14. Instability Index of chilled items export from India

	Period
	Quantity (MT)
	Value (Rs. crores)
	Value in $(USD Million)

	Period-I (1995-08)
	54.94
	26.99
	30.52

	Period-II (2009-23)
	22.49
	23.49
	25.94

	Overall period (1995-2023)
	35.91
	26.30
	31.49


Variations in the export market for any product limit investments in its production and instill uncertainty among producers (Kumar, 2020). Therefore, it's imperative to undertake essential measures and engage in robust policy planning. The research findings indicated a notable 11% increase in frozen shrimp exports during Period-II. This substantial growth in exports was driven by the emergence of Pacific white shrimp farming in India, which made a significant contribution to the overall surge in marine product exports during that timeframe. The increasing competition from global suppliers such as China, Vietnam, and Thailand necessitate adherence to progressively stringent SPS and TBT standards, which persistently present challenges to Indian marine exports. The COVID-19 pandemic had a significant adverse impact on frozen fish exports. Disruptions in the supply chain—including limited freight availability and reduced capture production—coupled with the rejection of several consignments by key importing countries such as China due to contamination concerns, led to a notable decline in export performance during Period-II. Specifically, the export quantity and value declined by –5.25% and –5.14%, respectively. Despite these challenges, the consistently positive growth rates observed across all seven marine product categories throughout the entire study period underscore the strong growth potential of India's marine export sector and the rising global demand for Indian marine products.
4. CONCLUSION

In conclusion, enhancing domestic processing efficiency through the implementation of Hazard Analysis and Critical Control Point (HACCP) principles is vital for ensuring that Indian fishery products comply with international quality and safety standards. To mitigate the risks associated with an overreliance on a single export commodity—particularly shrimp—it is imperative to pursue a strategy of product diversification. Additionally, focused efforts are needed to boost the global competitiveness of Indian frozen cuttlefish, frozen fish, and other marine products. This will be essential not only for securing higher unit export values but also for expanding India’s share in the international seafood market. To maximize the export potential of marine products, it is crucial to gain a comprehensive understanding of the regulatory landscape and competitive strategies prevalent in the global market.
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