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ABSTRACT

Reducing wastage of produces and increasing income of farmers are two important areas which invited
more emphasis by any agrarian economy for its sustainability and development. In the changing scenario
of life pattern and food habits people generally prefer, ready to take or ready to cook type of food products
like milk, processed vegetables, fish and meat. In order to address these, value addition and processing
plays a key role. Fish processing sector in India, especially fresh water aquaculture is an emerging area in
this. In this study an attempt was done to know about the various constraints faced by the fish processors
and their level of severity. Reliability and validity tested Likert like scale was used for this purpose.
Significant differences of different dimensions of constraints were compared using Kruskal-Wallis one-
way ANOVA (Chi-Square = 19.450, df = 3, p < 0.05). Each set of constraints contains sub categories and
they were tested by using Friedman’s two way ANOVA. Multiple pair wise comparisons using Nemenyi’s
procedure / Two-tailed test was also conducted to place them in homogenous groups. Infrastructure
related constraints due to lack of cold chain management, storage facility etc. with mean rank 33.80 were
identified as the major constraint to existing post-harvest management mechanism in fishery.
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Aquaculture is an area with lots of scope for
development of alternative food network in urban
and peri urban regions where the conventional
agricultural functions are often replaced by non-
agricultural or post-productive ones (Renting et
al., 2003; Luttik and van der Ploeg, 2004). It is a
potential area to expand Indian export even. Supply
chains in domestic fish marketing can be improved
by enhancing private investment in value addition
and transportation sectors (Sathiadhas et al., 2011).
But value addition and post harvest management
in inland fisheries is not received much attention
(Magawata et al., 2014). There is a persistently
high volume of post-harvest loss that removes
significant quantities of fish from the market — up
to 25 per cent in many developing countries (FAQ,
2014). Fish farmers are not aware about the large

economic scope of doing processing in a group
basis. Even if some farmers are motivated to do the
value addition of fish they have to overcome many
hurdles while the process of creating value, time of
accessing finance and finally marketing the finished
products. On this background the present study was
an attempt to find out various constraints faced by
the fish processors and analyze the severity of them.

DATABASE AND METHODOLOGY

The present study was conducted in peri urban
area of National Capital Region (NCR) of India.
NCR which covers an area about 34,144 sq kms and
comprised of four states Haryana, UP, Delhi and
Rajasthan. It is an example of inter-state regional
development planning. Among these states in
NCR, Haryana ranks 2™ in the country in per unit
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fish productivity with 5,800 kg/ha (Anonymous,
2015). Among the different districts of Haryana,
Karnal is with more number of ponds and water
sources for inland fisheries. This state is also with
well connected market and institutional support for
fisheries development. Karnal district of Haryana
state selected purposively as the study area for
present study. An exhaustive list of fish processors
of Karnal was collected with the help of experts from
Indian Council of Agricultural Research (ICAR)
institutes like, Krishi Vigyan Kendra (KVK) of
National Dairy research Institute (NDRI), Regional
Station of Indian Agricultural Research Institute
(IARI), Fisheries Department of Haryana state
(FDH) and progressive/ contact fish farmers in the
Karnal region. Among the selected farmers 40 were
selected with the purpose of validating and checking
reliability of the scale developed for identifying the
constraints in post harvest management of fisheries
and 10 fish processors were randomly selected for
the constraints analysis. In order to cross check
the information collected from the fish processors
a detailed interview of intermediary people like
retailers, wholesalers and different institutional
members were also carried out.

The constraints were identified and severities of
these identified constraints were measured with
the help of a Likert like scale constructed for the
study as per the methods suggested by Likert (1932).
Under this scale constructs (which one can able to
measure the magnitude), dimensions (the major
four dimensions i) Infrastructure related Constraints
ii) Market Related Constraints iii) Technical and
capacity building related constraints iv) Financial
Constraints) and items (these are the statements
representing each dimension of construct under
study) were identified and operationalised by
consultation with the experts and scientists from
Agricultural Extension, Agricultural Economics and
Post Harvest Technology Divisions of IARI, review
of literature studies and the field experience of team
members. Selection of the items was in line with the
criteria suggested by Edward (1969). Items were
analyzed with the help of experts and a group of
40 respondents during the study. Selected items for
the scale were primarily given to the respondents
for ratings in 5 point continuum, starting from least
sever (1) to most sever (5). On the basis of total
score, upper and lower 25 per cent of the subjects
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were selected as a referent group (20 respondents)
for calculating ‘t’ value as they are explaining the
maximum variability. Items or statements were
selected on the basis of higher ‘t’ value over a cutoff
point of 1.75.
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X, = Mean score of given statement in upper (high
Score) group

X, = Mean score of given statement in low (low
score) group

s,= The variance of the distribution of responses
in high group

s,> = The variance of the distribution of responses
in low group

n, = number of subjects in upper group

n, = number of subjects in low group

Final scale consists of four different dimensions
and nine items under each dimension. Among
the different ways of reliability testing, split half
method with internal consistency test was used in
the present study (Kerlinger, 1964). Coefficient of
internal consistency (Spearman’s rho) of this scale
is 0.843. In order to avoid or nullify the problems
associated with the grouping, Cornbach alpha
coefficient (1951) has been used. Cornbach alpha
coefficient of this rating scale is 0.927. Since the
responses were in ordinal scale of measurement,
different dimensions of constraints were compared
using Kruskal-Wallis one-way ANOVA. Each set of
constraints contains sub categories and they were
tested by using Friedman’s two way ANOVA.
Validity of the scale was measured with juries’
opinion method. Multiple pair wise comparisons
using Nemenyi’s procedure/Two-tailed test was also
conducted under each dimension of constraints for
finding significant difference among each factors
and placing them in homogenous groups (Siegel
and Castellan,1988).

Description of statistical methods used for data
analysis in present study

Kruskal-Wallis one-way analysis of variance: It is used
for comparing more than two samples that are
independent, or not related. It is a non-parametric



Constraint Analysis of Fish Processing in Peri Urban Areas of National Capital Region JYJ

method for testing whether samples derived from
the same distribution. When the Kruskal-Wallis test
leads to significant results, then at least one of the
samples is different from the other samples. The
test statistic (for large sample) is,
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which follows a x2 distribution with (g-1) degrees
of freedom, where ‘¢” is the number of groups "n/
is the number of observations in i group, ’r,"is the
rank (among all observations) of j" observation from
group ‘i and ‘N’ is the total number of observations
across all groups.

Friedman’s test for related samples: It is used for
comparing more than two samples that are related.
When the Friedman’s test leads to significant results,
then at least one of the samples is different from the
other samples. The test statistic is given by,

A 2
075, A

where ‘k’ is the number of related groups,

Zy >l
SSkznZ p i Wit

and,
- nk
J=1

n

SS, = i Ty —
j=

i=

and, ‘r, represents the rank of /""" observation from
group ‘i’.

RESULTS AND DISCUSSION

Data collected under four major dimensions of
constraints (Technical and capacity building related
constraints, Infrastructure related Constraints,
Financial Constraints and Market Related
Constraints) were analysed using Kruskal-Wallis
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one-way ANOVA. The test (Chi-Square = 19.450, df
=3, p < 0.05) revealed that, the different dimensions
of constraints identified in the existing post harvest
management mechanism of fresh water fisheries
have a differential level of influence according to
processors’ perception.

Table 1: Major dimension of different constraints
among fish processors (Kruskal-Wallis test and
Multiple pair wise comparisons)

SIL Mean Groups**
No. Factors Rank
1 Infrastructure related 33.80 A
Constraints
2 Market Related Constraints ~ 19.80 B
Technical and capacity 15.70 B
building related constraints
4 Financial Constraints 12.80 B

**Mean ranks having same letters are not significantly different

The mean rank corresponding to infrastructure
related constraints (33.80) is more and hence it
was the major constraint to existing post harvest
management mechanism in fishery as per the fish
processors perception (Table 1). Least affecting
constraint was financial constraints (Mean Rank
12.80). From Table 1, Multiple comparison of these
dimensions revealed that, infrastructure related
constraints (since the letter grouping is different
for it, as compared with other groups) have with
a differential and most severe influence on the
existing post harvest management mechanism of the
inland fisheries sector in the study area. But even
if the mean rank for the market related constraints,
technical and capacity building related constraints
and financial constraints are different, the letter
grouping of multiple comparison analysis is same
for all (B).

This indicates the similarity (on par) in severity
of these constraints, if considered in a wider area.
Many of the previous studies revealed that fish
processing industry have to overcome a series of
constraints for its full scale development in present
scenario. There are physical losses while processing,
because fish cannot be stored, additional losses
because processing waste is not converted to edible
byproducts and reduction of nutritional quality
caused by damage during storage and processing
(FAO, 2014). Further analysis of the each category of
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the constraints was conducted using the Friedman'’s
two way ANOVA test.

Table 2: Severity comparison of different components

of technical and capacity building related constraints

among fish processors (Friedman'’s test and Multiple
pair wise comparisons)

SL Mean  Groups**
No. Factors Rank
1 Low cohesion in groups 845 A
2 Lack of knowledge about 675 AB
trading options (future and
forward)
3 Non availability of suitable 6.65 AB
and improved machineries
for processing
4 High cost involved in 630 ABC
purchase of suitable
machineries
5 Lack of training 4.65 BCD
programmes
6 Inadequate technical 4.55 BCD
capacity
7 Lack of proper knowledge 2.60 CcCD
about harvesting time

8 Lack of motivation 2.55 CcD
9  Lack of feedback/ success 2.50 D

stories in media

**Mean ranks having same letters are not significantly different

Among selected nine diverse technical and capacity
building constraints (Chi-Square = 55.210, df = 8, p
< 0.05) low cohesion in groups (Mean Rank 8.45)
has been identified as most severe one (Table 2).
Since fish processing and marketing needs huge
investment in terms of cold storage facilities,
transportation and waste disposal, one processor
could not able to do all these things by himself
and there is a need of group approach in finance,
sharing of facilities and even group marketing. The
group movement in the study area is not in a fully
fledged form. Because of these things fish processors
perceived that low cohesion in groups as a major
constraint. It was followed by lack of knowledge
about trading options (Mean Rank 6.75) and non
availability of improved machineries for processing
(Mean Rank 6.65). Even if NDRI- KVK and Haryana
State Department of Fisheries were conducting
training on fish farming, there was a persistent
lack of training on value addition and market
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led fishery. Respondents were able to fetch good
profit due to the high demand and their skill in
production but the market oriented value addition
skills were lagging behind. Due to these reasons
processors marked lack of training programmes
(Mean Rank 4.65) and inadequate technical capacity
(Mean Rank 4.55) as moderately sever constraints
under technical and capacity building constraint
group. Whereas lack of feedback/ success stories
in media and lack of motivation (Mean Ranks 2.50
and 2.55 respectively) were identified as the least
severe constraints (Table 2). Multiple pair wise
comparison of these technical and capacity building
related constraints have shown four different
grouping patterns. But many of them are showing
the similar effect when considered under lager area
or population. From these letter grouping (Table
2) it is well evident that, low cohesion in groups
(A) was identified as most sever and differentially
influencing constraints among all others.

Table 3: Severity comparison of different components
of infrastructure related constraints among fish
processors (Friedman’s test and Multiple pair wise

comparisons)
I\SI:;. Factors II\{/I:;II: Groups**
1 Lack of cold chain 835 A
management
2 Lack of marketing yards/ 790 A
places

3  Poor infrastructure for 740 A
storage

4 Non availability of 595 AB

suitable machineries in
local places

5 Non availability of skilled 530 A B
labour

6  Lack of proper grading 2.80 B
facilities

7 Lack of proper packaging 2.80 B
facilities

8 Lack of regular supply of 2.25 B

power and electricity
9 Lack of proper roads and 2.25 B

transportation

**Mean ranks having same letters are not significantly different

As per the Friedman’s test statistic (Chi-Square
= 72.162, df = 8, p < 0.05) infrastructure related
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constraints among the fish processors varied
significantly. Most important infrastructure
related constraints identified was lack of cold
chain management with mean rank of 8.35.
Processors were storing their products by using
old age methods like ice boxes and refrigerators.
Holding facility and keeping capacity of these
methods were very poor in the study area. Lack
of marketing yards/ places (Mean Rank 7.90) and
poor infrastructure for storage (Mean Rank 7.40)
were other severe constraints in study area. There
was no government regulated markets for fisheries
in Karnal. Even the market place for fish marketing
was owned by private people only. Processors or
producers whoever was selling their products in
this place need to pay huge amount as rent along
with electricity and other convenience charges. Fish
market in Karnal has been found in a bad condition.

Table 4: Severity comparison of different components
of financial constraints among fish processors
(Friedman’s test and Multiple pair wise comparisons)

SI. Mean

No. Factors Rank Groups**
1 High rate of interest for 8.20 A
credits
2 Lack of finance 810 A
3 High cost of skilled labour 725 A B
4 Lack of awareness about 5.30 ABC
government support
policies
5 Lack of price policy by the 4.10 B C
government
6  Lack of awareness about 3.80 B C
credit availability
7  Long payback period for 2.95 C
investment
8  Lack of banking facilities 2.65 C
near by
9  Distress sale of produce 2.65 C

due to need of immediate
liquid cash

**Mean ranks having same letters are not significantly different

There were no any waste disposal facilities, proper
sanitation and even any drinking water facilities.
Lack of proper grading and packing facilities
identified as less severe and clubbed together with
mean rank of 2.80. Lack of Power and electricity and
lack of proper roads and transportation (Mean Rank
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2.25) were recognized as least severe constraints
among fish processors under infrastructure related
constraint category. From the mean ranks and the
results of Multiple comparison analysis it is well
clear that, lack of cold chain management, lack of
marketing yards/ places and poor infrastructure
for storage were the most sever constraints related
with infrastructure and their severity effects were
on par (A), if considered in a lager extent (Since
the letter grouping is similar for both and differed
from others).

The results presented in the Table 4 (Chi-Square =
65.828, df =8, p <0.05) indicated that the severity of
different components of financial constraints were
differed significantly and high rate of interest for
credits (Mean Rank 8.20) and lack of finance (Mean
Rank 8.10) were identified by the fish processors
as most severe financial constraint. Based on their
response it was inferred that even if nationalized
banks were present in the study area, they were
not willing to give loan for fish farming and farm
level value addition. Processors could get loan for
big processing plant but not for small scale one.
However at individual level one cannot able to meet
the huge capital for starting value addition in fish.
Because of these reasons they were depending on
local money lenders to borrow money. The interest
rates fixed by these money lenders were very high
and processors need to bear additional burden to
repay the loan. High cost of skilled labour and lack
of awareness about government support policies
were moderately severe constraint faced by the fish
processors (Mean Ranks 7.25 and 5.30 respectively).

Distress sale of produce due to need of immediate
liquid cash, lack of banking facilities nearby (nested
together with mean rank 2.65) and high payback
period in investment (Mean Rank 2.95) were the
least severe financial related constraints among
fish processors (Table 4). The study area is in peri
urban region and with good connectivity and
banking facility. Many of the major commercial
banks were having branches and operating units
in the study area. Since fish is a perishable, high
value commodity farmers were harvesting it on
demand basis and the processed products are with
high keeping quality and shelf life, distress sale
of the fish is thing rarely happening in the study
area. Letter grouping of multiple comparison also
revealed the similar result. High rate of interest
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for credits and lack of finance were identified and
grouped together with same letter group (A) which
showing the highest severity among other factors.

Table 5: Severity comparison of different components
of market related constraints among fish processors
(Friedman’s test and Multiple pair wise comparisons)

I\SI:;. Factors 1;{4:21? Groups**
1 Inability to find market for 7.90 A
value added produce
2 Lack of appropriate 7.70 A
marketing channel
3 Large numbers of 7.20 AB
middlemen
4 Lack of market intelligent 6.65 ABC
and market facility
5 Less knowledge about 3.75 BCD
marketing strategies
6 Difficulties of contract 3.30 CcD
enforcement with dealers
7 Produce has low market 3.10 CcCD
value due to poor
appearance
8 Inability to meet standards ~ 2.75 D
as prescribed
9  Price risk and uncertainty 2.65 D

(Market value vary widely
between the time of
harvest and the time of
local shortage)

**Mean ranks having same letters are not significantly different

As per Friedman'’s test statistic (Chi-Square = 61.860,
df = 8, p < 0.05.) market related constraints have a
differential level of influence among fish processors.
Inability to find market for value added produce
with mean rank 7.90 was the major constraint under
market related one. In local and distant markets,
other than the big super markets like Reliance,
Shopping Malls etc. fresh and alive fish had found
in more demand than ready to cook (cut cleaned
and packed fish) or ready to eat type fish products
(fish balls, fish fingers, fish chips etc).

Since the actual markets for the processed fish
(ready to cook) were in large metropolitan cities
and local processors were not able to supply
the products to all place by themselves lack of
appropriate marketing channel (Mean Rank 7.70)
and large numbers of middlemen (Mean Rank
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7.20) were identified by the processors as major
two market related constraints. Price risk and
uncertainty with mean rank 2.65 (Table 5) was the
least severe constraint identified among market
factors. There has been noticed consistently high
price and profit for fish products in the study area
based on processors opinion. Multiple comparison
analysis revealed that lack of market for the
value added products and lack of appropriate
marketing channels for the produces were highest
in magnitude and effect of severity as they grouped
together and not on par with other items (Table 5).
Presence of large numbers of middlemen, lack of
market intelligence and less knowledge regarding
the marketing strategies were identified as on par
with severity effect.

The findings of present study were consistent
with the findings of Alam et al. (2010) in which
major constraints of fish marketing and processing
reported as constraints related to infrastructure,
plant management and institutional management
aspect. In the infrastructural constrains, lack of
modern, hygienic fish landing centers; shortage of
adequate ice-plants with sufficient capacity, cold and
freezer storage; lack of handling and preservation
facilities etc are the most severe. Similar results were
reported by Jaji et al. (2014). Study by Pandey and
De (2015) on fish farmers’ perceived constraints in
transfer of aquaculture technology in Bishnupur
district of Manipur showed that lack of visits, lack
of farmer friendly literature, lack of training and
capacity building, inadequate financial support,
poor implementation of schemes, high wages and
labour cost as some of the constraints present in
fish processing sector. Fish farmers generally lack
organization, leadership and political support.
Fishery enhancement requires investments for
producing fish seed or procuring seed from
hatcheries, and fisher communities also need money
to lease fishing rights and buy their gear. Thus
finance is also a constraint for them (Kaju Nath,
2015). Another study by Alam and Thomson (2001)
revealed that, low financial capacities, resource
limitations, poor implementation of fisheries laws,
the limited spread of fish farming and processing
technology and ineffective extension practices are
the different constraints in the fisheries sector. These
studty results were in consistant with the findings
of the present study.
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CONCLUSION

The present study highlighted the importance of
market accessibility, market intelligence and timely
accessibility of sufficient decision supporting data
to manage and market the fish products. Since
market intelligence and guaranteed market were
identified as two important components promoting
the post harvest decisions, it needs to be taken care
of for making fisheries sector as a profit reaping
entity. The success of fishery as an entreprice
depends on the capacity of the community to
coordinate and implement the practice all together.
Collective marketing and group financing are
the other two areas to overcome the constraints
present in the fisheries processing sector. Central
or state governments need to create sufficient
infrastructure for processing and storage to address
the infrastructure related problems present in the
fisheries sector.
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