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Abstract: The study examined fish packaging operation in two local government areas of Ekenwan in 
Edo State and Koko in Delta State, Nigeria. The information was collected with a well structured 
questionnaire. A total of one hundred and sixty (160) questionnaires were distributed equally in two 
markets of the study areas. The data obtained from the study was analyzed by descriptive statistics. 
Results obtained revealed that majority of the fish processors within the study areas were married 
women who were not educated beyond the first leaving school Certificate. The major type of 
packaging containers used in the areas were baskets, paper carton, jute-bags and palm rope used in 
tying staked fish. However it was observed that due to the high cost of packaging materials and 
equipment, processors do not use good fish packaging materials to package their products leading to 
high spoilage in fish and also poor economic growth and standard of living. As such Packaging 
equipment and materials such as paper carton should be improved upon. Both the public and private 
sector should provide effective services that benefit fishermen, processors, wholesalers, retailers, 
organizations and other key participants that operate in the system.  
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INTRODUCTION 

 
 Packaging is the science, art and technology of enclosing or protecting products for distribution, storage, 
sale, and use. Packaging also refers to the process of design, evaluation, and production of packages. Packaging 
can be described as a coordinated system of preparing goods for transport, warehousing, logistics, sale, and end 
use (Soroka, 2002). 
 Packaging is used to transport fresh fish (and ice) or smoked fish in single or multi-stage journeys from the 
processor directly to the retailer or via wholesale market (Data sheet 1996). Packaging of processed fish is 
important as it facilitates handling during storage and distribution within the marketing chain. A little 
carelessness can cause damage and wastage (Agro products 2008). Therefore, packaging was found to have an 
effect on the storage life of the smoked products irrespective of the mode of storage (Akande et al., 2005). Also, 
packaging of fish products should ensure attractive presentation among other food products without 
contaminating them (Bokawski and Dutkiesicz, 1996).  
 Packaging is a very important marketing strategy to glamorize products in order to attract the consumer’s 
attention. Sometimes packaging is so important that it cost more than the product itself in order to lure the 
consumers to buy it (David, 2007; Eyo 2001) recommended the packaging of dried fish in clean good-quality 
sacks lined with polythene or thick brown paper to slow the rates of immigration of Dermestid  beetle and 
prevent cross infestation in storage. Other containers used in artisanal fishery as reported by Essuman and West 
(1990) include hard/rigid Crates (e.g. baskets, cartons, head pans, glass boxes, sacks) and Soft wrappers (e.g. 
brown paper, stationery, newsprint, raffle coupons, leaves, polythene bags). Before the creation of pure 
packaging materials people used many of the natural things to make a basket for packaging to protect products 
from contamination, from environmental damage, from theft or from any other damage. The packaging material 
depends on what type of product you are going to send to your customer (Articlesbase 2009). Three major 
materials are used at the wholesale level namely: paper cartons, sacks and cane baskets 
 The basic tool in the handling storage and transportation of fish from the landing sites to the consumers are 
packaging containers. Processed fish that are not properly packaged are attacked or damaged by microbes and 
enzymatic activities. This has led to lack of quality fish production and poor marketing.  
 Hence, it is as a result of the mentioned facts that this study was embarked upon to investigate and 
document the various fish packaging methods practiced,  packaging processes and materials used and evaluate  
cost of packaging materials in Benin, Edo State and Koko in Delta State.  
  

MATERIALS AND METHODS 
 
Description of Study Area: 
 The study covered two major fish markets in two Local Government Areas of Benin, Edo state and Koko in 
Delta state, Nigeria. The Ekenwan market serve as one of the major fish markets in the area and for some 
fishing camps around the Ovia North- East Local Government Area. The Ekenwan village is about 40km form 
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Benin City. While the KoKo fish market is located in Koko town, southern Nigeria It lies along the Benin River, 
in the Western Niger River Delta. The town still serves as an agricultural trade centre for the Itsekiri people. It 
lies approximately between latitude 6000’N and longitude 5027’E with a population figure of 19,999 (Encarta, 
2009). 
 
Sample Size: 
 A total of one hundred and sixty (160) questionnaires were distributed in two markets of the two Local 
Government Areas (LGA). These questionnaires were distributed equally among the two markets of the two 
Local Government Areas i.e. 80 questionnaires to each of the markets.  
 
Method of Analysis:  
 The data obtained was analyzed by simple descriptive statistical method. The computer package was the 
(SPSS). Statistical tests were carried out using chi-square, tables, bar-charts.  
 

RESULTS AND DISCUSSION 
 
Age Distribution In Koko and Ekenwan: 
 The age distribution of the fish processors in Koko showed that majority of them fall within the age group 
of 40-49 years, followed by those older than 50 years representing 31.7% and 24.4% respectively. The age 
group of 20-29years, 30-39 years and the youth of age group below 20 years which represented 22-0%, 19.5% 
and 2.4% respectively are as shown in table 1. 
 The age distribution of the fish processors in Ekenwan showed that majority of them fall within the age 
group of 30-39years, followed by the age group of 20-29years and 40-49years. These represents 30.0%, 26.3% 
and 26.3% respectively. The advanced and youth age group of >50years and <20 years have low percentages of 
15.0% and 2.5% respectively. (See table 1).  
 
Sex Distribution In Koko and Ekenwan: 
 Analysis showed that in Koko 71.7% were females and 28.9% were males; while in Ekenwan 67.1% were 
females and 32.9% were males (see table 1). 
 
Marital Status In Koko and Ekenwan: 
 The study showed that in Koko 70.7% of the processors were married, followed by 24.4% single, while 
2.4% were widows and divorced respectively. Data from Ekenwan showed that 70.1% of the fish processors 
were married, followed by 19.5% single, while 7.8% were widows and 2.6% divorced as indicated in table 1. 
 
Level of Education In Both Koko and Ekenwan:  
 The data in table 1 showed that 38.5% and 45.3% of fish processors in Koko and Ekenwan had secondary 
education respectively. 25.6% and 32.0% of them had full primary education respectively; while 17.9% and 
5.3% of them (Koko and Ekenwan respectively) had tertiary education. The remaining 15.4% and 17.3% of the 
respondents in Koko and Ekenwan respectively had no formal education.  
 
Religion of Fish Processors In Koko and Ekenwan:  
 The analysis of the result revealed that most of the processors in Koko were Christians with 89.7%, 
followed by Islamic faith with 7.7% and traditional adherents with 2.7%. In Ekenwan majority of them were 
also Christians with 84.8% and traditionalist (10.1%), followed by pagans with 5.1% as shown in table 1. 
 
Method of Packaging Fish To Market In Koko and Ekenwan:  
 Table 2 showed that in Koko majority of the fish processors use baskets (81.6%), followed by Jute-bags 
(13.2%) and Palm rope in tying staked fish (5.3%). While in Ekenwan majority (58.2%) go for baskets, 
followed by palm rope in tying staked fish (21.5%), paper carton (13.9%) and jute-bags (6.3%).  
 
Commonly Used Packaging Material In Koko and Ekenwan:  
 It was discovered from the study in Koko that 81.6% of the processors commonly used basket as packaging 
material and 10.59% indicated that their commonly used packaging material was jute-bags. 5.3% and 2.6% also 
indicated that paper carton and palm rope for tying staked fish respectively were the commonly used packaging 
material. It was also observed that in Ekenwan 57.0% of the fish processors preferred the use of basket as their 
packaging material, followed by 15.2% who also used jute-bags and palm rope as their commonly used 
packaging material, while only 12.7% and 15.2% go for paper carton as their commonly used packaging 
material as seen in table 3.  
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Table 1: Socioeconomic Parameters Of Processors. 
 Koko Ekenwan 

Frequency Percentages (%) Frequency Percentages (%) 
Age Distribution 
<20 1 2.4 2 2.5 
20-29 9 22.0 21 26.3 
30-39 8 19.5 24 30.0 
40-49 13 31.7 21 26.3 
>50 10 24.4 12 15.0 
Total 41 100 80 100 
Sex 
Male 11 28.9 25 32.9 
Females 27 71.7 51 67.1 
Total 38 100 76 100 
Marital  Status 
Single 10 24.4 15 19.5 
Married  29 70.7 54 70.1 
Widow 1 2.4 6 7.8 
Divorced 1 2.4 2 2.6 
Total 41 100 77 100 
Level Of Education 
No. Formal  6 15.5 13 17.3 
Primary  10 24.6 24 32.0 
Secondary 15 38.5 34 45.3 
Tertiary 7 17.9 4 5.3 
Others 1 2.6 - - 
Total 39 100 75 100 
Religion 
Christianity 35 89.7 67 84.8 
Islam 3 7.7 - - 
Traditional 1 2.7 8 10.1 
Paganism - - 4 5.1 
Total 39 100 79 100 

Source: Survey Data  

 
Table 2: Method of packaging fish to market in Koko and Ekenwan. 

Koko Ekenwan 
Method of packaging  Frequency Percentage (%) Frequency  Percentage (%) 
Basket  31 81.6 46 58.2 
Paper carton  - - 11 13.9 
Jute-bags  5 13.2 5 6.3 
Palm rope in tying staked fish  2 5.3 17 21.5 
Total  38 100.0 79 100.0 

Source: Survey Data  

 
Table 3: Commonly used packaging material in Koko and Ekenwan.  

Koko Ekenwan 
Commonly used 
material  

Frequency Percentage (%) Frequency  Percentage (%) 

Basket  31 81.6 45 57.0 
Jute-bags 4 10.5 12 15.2 
Paper carton  2 5.3 10 12.7 
Palm rope  1 2.6 12 15.2 
Total  38 100.0 79 100.0 

Source: Survey Data  

 
Size of Packaging Material Commonly Used In Koko and Ekenwan:  
 The study showed that in Koko about 43.2% of the processors used medium size basket/jute-bag, 32.4% 
and 24.3% used the large and small size respectively. While in Ekenwan about 64.2% of the processors use the 
medium sized  packaging material, followed by 26.9% and 9.0% who used the large and small size respectively 
as indicated in figure 1.  
 
Does Package Material Preserve The Fish In Koko and Ekenwan:   
 Table 4 shows that most of the respondents in Koko (55.3%) indicated that packaging material preserve 
their fish and 44.7% stated that packaging material did not preserve their fish. While in Ekenwan 34.6% 
indicated that packaging material preserved their fish and 65.4% said that packaging material did not preserve 
their fish. 
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Fig. 1: Size of packaging Material in Koko and Ekenwan.  
 
Table 4: Does package material preserve the fish in Koko and Ekenwan.  

Koko Ekenwan 
does packaging 
preserve fish  

frequency percentage (%) frequency  percentage (%) 

yes  21 55.3 27 34.6 
no  17 44.7 51 65.4 
total  38 100.0 78 100.0 

Source: Survey Data  

 
Problems Encountered In Using Preferred Packaging Material:  
 Data showed that in Koko 83.3% of the processors indicated the problem of high cost of purchase of the 
packaging material, followed by 11.1% who had other problems (like breakage or crumbling) of packaging 
material and 5.6% stated their problem to be low sales due to poor  packaging material. While in Ekenwan 
90.0% encountered the problem of high cost of purchase of preferred packaging material. It was also observed 
that 7.1% encountered the problem of low sales due to poor packaging material and 2.9% indicated other 
problems caused by packaging material like breakage or crumbling of the packaging material. 
 
Table 5: Problems encountered in using preferred packaging materials in Koko and Ekenwan.  

Koko Ekenwan 
Problems encountered  Frequency Percentage (%) Frequency  Percentage (%) 
High cost of purchase  30 83.3 63 90.0 
Low sales  2 5.6 5 7.1 
Others  4 11.1 2 2.9 
Total  36 100.0 70 100.0 

Source: Survey Data  

 
Packaging Materials Customers Liked Best In Koko and Ekenwan:  
 In Koko the study showed that 68.4% and 21.1% of customers opted for fish packaged in baskets and jute-
bags respectively, followed by 7.9% and 2.6% for fish packaged in paper carton and palm rope packaging 
materials respectively. While in Ekenwan 42.3% and 38.5% liked jute-bags and baskets packaging material 
respectively, 15.4% and 3.8% liked paper carton and palm rope packaging materials respectively as indicated in 
table 6 below.  
 
Table 6: Packaging material customers liked best in Koko and Ekenwan.  

Koko Ekenwan 
Packaging material  Frequency Percentage (%) Frequency  Percentage (%) 
Baskets  26 68.4 30 38.5 
Jute-bags  8 21.1 33 42.3 
Paper carton  3 7.9 12 15.4 
Palm rope  1 2.6 3 3.8 
Total  38 100.0 78 100.0 

Source: Survey Data  

 
Effect of Packaging Material on Cost of Fish Sale In Koko and Ekenwan:  
 The study carried out in Koko revealed that 64.9% of the processors disagreed with the fact that packaging 
material increased cost of sale of the product and 35.1% agreed that packaging increased cost of sale. While in 
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Ekenwan study showed that 63.6% disagreed with the assertion that packaging increased cost of sale and 36.4% 
agreed that packaging increased cost of sale as indicated in table 7 below.  
 
Table 7: Effect of packaging material on cost of fish sale in Koko and Ekenwan.  

Koko Ekenwan 
Effect of packaging Frequency Percentage (%) Frequency  Percentage (%) 
Yes  13 35.1 28 36.4 
No  24 64.9 49 63.6 
Total  37 100.0 77 100.0 

Source: Survey Data  

 
Means of Transporting Packaged Fish Products To The Market In Koko and Ekenwan:  
 Data showed that in Koko 64.9% of the processors transported their fish products with the means of public 
transport, followed by 16.2% with wheel barrows, 10.8% and 8.1% used private vehicle and foot respectively. 
In Ekenwan 52.6% and 34.6% transported with wheel barrows and public transport respectively, followed by 
7.7% of the processors who transported their products with private vehicle to the market and 2.6% used foot and 
other means of transportation respectively as shown in table 8.  
 
Table 8: Means of transportation of packaging material in Koko and Ekenwan.  

Koko Ekenwan 
Means of transportation  Frequency Percentage (%) Frequency  Percentage (%) 
Foot  3 8.1 2 2.6 
Public transport  24 64.9 27 34.6 
Private vehicle  4 10.8 6 7.7 
Wheel barrows  6 16.2 41 52.6 
Others  - - 2 2.6 
Total  37 100.0 78 100.0 

Source: Survey Data  

 
Discussion:  
 The age distribution of the fish processors showed that in Koko majority of them fall within the age group 
of 40-49years, followed by those older than 50years. These represented 31.7% and 24.4% respectively. The 
distribution trend could be explained by the good experience in fish handling and processing of the older age. 
The age group of 20-29years and 30-39years which represented 22.0% and 19.5% respectively of the fish 
processors, could be those group who did not have the privilege of going to school or their educational 
background couldn’t secure other jobs but found employment in the processing area. Only 2.4% of the 
processors were youth of age group below 20; this may be because of the rural-urban migration tendencies of 
the youths for good education and job. This is in agreement with the reports of Adewale and Ikeola (2005), that 
the livelihood strategies employed by the women depended on their ages, educational background, experience in 
the trade, income levels as well as seasonality. 
 While age distribution of the fish processors in Ekenwan showed that majority of them fall within the age 
group of 30-39years, followed by the age group of 20-29years and 40-49years. These represents 30.0%, 26.3% 
and 26.3% respectively. The distribution trend could be explained as follows; that majority of the processors 
were in the middle age and this represents the active and experienced group. The advanced and youth age group 
of >50years and <20years have low percentages of 15.0% and 2.5% respectively. The distribution trend could 
be explained by the rural-urban migration tendencies of the youths and the limitation old age has on energy-
sapping activities.  
 Analysis showed that in Koko 71.7% were females and 28.9% were males; while in Ekenwan 67.1% were 
females and 32.9% were males. The disparity in gender disposition could be accounted for by occupational 
emphasis. While the demands of fisheries activities apparently restrict the women to processing, their male 
counterparts predominate in the catch. This is in agreement with the reports of Eyabi-Eyabi (1998) and Gomma 
(2006), that women are the main operators in the activities of processing and marketing of fish and fish products 
(iced, frozen, smoked, dried fish etc). 
 The study showed that majority of the processors in Koko and Ekenwan were married (70.7% and 70.1% 
respectively), 24.4% and 19.5% of them were single respectively, while the widows among them made up 2.4% 
and 7.8% respectively. The divorced were only 2.4% and 2.6% respectively. The result showed that the 
processors in both locations were mature enough to be married and also probably due to the importance that the 
various communities attached to marriage by the women folk in the area. While the low percentage of the single 
showed that it provided self employment for women who couldn’t secure white collar jobs.  
 From the data in table 1, 38.5% and 45.3% of fish processors in Koko and Ekenwan had secondary 
education respectively. 25.6% and 32.0% of them had full primary education respectively; while 17.9% and 
5.3% of them (Koko and Ekenwan respectively) had tertiary education. The remaining 15.4% and 17.3% of 
them (Koko and Ekenwan respectively) had no formal education. This result indicated that fish processing in the 
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areas of study was more of a traditional occupation which most of the practitioners got involved in early in life 
and also most of them marry early in life and did not have the opportunity to attend school, due to the need to 
support the family financially so they find themselves in fish processing. The educated persons in the area saw 
fish processing as a traditional occupation and sought for other forms of employment. 
 The analyses of the result revealed that most of the processors in Koko were Christians with 89.7%. This 
may be as a result of the regional variation in the religion of the country (Nigeria). The work was carried out in 
the southern region of the country, where the dominant religion is Christianity. The remaining 7.7% of the 
processors were Muslims and 2.7% of the processors were traditional worshippers. In Ekenwan majority of 
them were also Christians with 84.8%. These also showed that Christianity was dominant in the area, followed 
by the traditional worshippers (10.1%). 
 High percentage of processors used basket (81.6%) in Koko due to the fact that it was easy for 
transportation and light in weight. In Nigeria, basket is the dominant type of container used for fish handling and 
distribution throughout the market chain as stated by king (2001). According to the fish processors, Jute-bags 
was also important because it protected their fish against rainfall. While in Ekenwan 58.2% processors preferred 
basket because of the light weight and the belief that it can be reused. Also, the high percentage of palm rope in 
tying staked fish by processors was based on the fact that it was free and always available. In addition to the fact 
that it was easy to handle and did not cause fragmentation of the fish. 
 The survey showed that in Koko about 43.2% of the processors used medium sized packaging material; 
32.4% and 24.3% used the large and small size respectively. While in Ekenwan about 64.2% of the processors 
used medium sized packaging material, followed by 26.9% and 9.0% who used the large and small size 
respectively. The reason being that the medium size of the packaging material for example basket, Jute-bag or 
carton are easier to load for transportation to distant destinations. It will also not allow the fish to break or 
crumble under heavy weights as is the case with large packaging materials. 
 Table 4 shows that most of the respondents in Koko (55.3%) indicated that packaging material preserved 
their fish based on the fact that majority of them use basket. While in Ekenwan 65.4% disagreed that packaging 
material preserve their fish because majority of them used palm rope in tying staked fish which probably 
exposed the fish to fragmentation and damage.  
 Analysis showed that processors indicated the problem of high cost of purchase of the packaging material 
which lead to increased cost of sale of fish. 
 Data showed that in Koko 64.9% of the processors transported their fish with the means of public transport, 
followed by 16.2% with wheel barrows, 10.8% and 8.1% used private vehicle and foot respectively. This agrees 
with the work of king (2001), that the distribution of smoked fish in Nigeria is largely by road transportation. 
And those respondents that transported their products to the market by wheel barrows, private vehicle and foot 
belonged to the group that live close to the market. In Ekenwan 52.6% processors transport with wheel barrows. 
This result is based on the fact that majority of the processors live within the market area. 34.6% transport with 
public transport, this means that only few live far from the market place. The few persons who transport by 
means of private vehicle and foot live around the market place.  
 
Conclusion:  
 Although, packaging is perceived by the general public to be a costly venture, we should not undermine the 
fact that it plays a vital role in food security in our society and at the same time it also enhances marketing of 
products because of its attractive nature. Notwithstanding, packaging also poses some disposal problems to our 
environment as some of the materials used cannot be recycled. It is worthy of note that a little mistake while 
packaging can cause serious health hazards to the people if such product is released to the market, and hence the 
entire public is advised to always read the label on the packaged product before consumption and adhere strictly 
to instruction including expiry dates. 
 However, fish packaging performs important functions like, increasing the shelf life of the product and it 
also encourages export and import there by making it possible for the different regions of the world to enjoy the 
produce and also increases the profit of the fish farmers/fisher folks as there will be a tremendous increase in 
demand.  
 Packaging equipment and materials such as paper carton should be improved upon. To overcome the 
constraints within the system, both the public and private sector should provide effective services that benefit 
fishermen, processors, wholesalers, retailers, organizations and other key participants that operate in the system.  
The basic purpose of any product container and labeling is to facilitate the delivery of product in sound 
condition to the buyer and also help in directing the consumer on how to use the product. Further work is 
required to design improved packaging containers especially at the wholesale level. 
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