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Abstract—The study focused on determinants of food Losses during marketing of Okra (Abolmoschus esculentus) in Ethiope East Local Government Area, Delta State. The study examined socio -economic characteristics of the respondents, estimate the profitability and factors accounting for Okra recorded as losses. The data were collected through personal observation, focus group discussion and the administration of copies of open-ended questionnaire to 100 marketers who were selected randomly from five markets in the study area. Data were analyzed by the use of analysis of co-variance model of regression .The results of the study shows that quality of okra volume of sales and price of okra predicted correctly physical food losses .The dichotomous variable introduced had increasing effect on food losses but decreasing effect on p rice. Price of okra varied across the markets and sellers had a positive difference between revenue and cost indicating that the enterprise was profitable.
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I. INTRODUCTION
O
KRA (Abelmoschus esculentus) is the commonest vegetable Nigeria. It is easy to cultivate and grows well in almost all parts of the country. Okra pods are generally harvested green. Okra vegetable is highly perishable due to its high water content and thereby susceptible to rapid deterioration soon after harvest. Okra in good condition can be stored satisfactorily for seven to ten days at 8 - 100C (Salunkhe et al., 1991). Traditionally in Africa, storage materials such as calabash, earthen pots and baskets have been used for the purpose of extending the shelf life for few days. Okra left for more than two days may change colour, loose moisture and become unsuitable for direct use, thus proper packaging improves quality and extend shelf life for some days (Schippers, 2000)
Commercially, fresh okra is usually sold raw green in open street markets and supermarkets without any kind of temperature or humidity control. Consumers identify loss of freshness by external change in colour (yellowing, toughness, shrinking, or lack of tissue rapture of the apical pod when twisted with fingers (Finger et al., 2008).
The okra is wholesome, fits for consumption on the field but loss in quality occurs during marketing of okra and it is often associated with autolysis, mechanical damage, water loss, chilling injury and decay. Therefore, post harvest deterioration of fresh okra result in loss of produce due to poor storage and transport condition employed by the farmers in bringing the produce from the farm in villages to the city markets which may be up to several kilometers from city market, and may get to the city market after 50 – 80 hours due to the transportation problem. The issue is what would be the physical quantity of okra recorded as losses per day during marketing and what are the factors that explained the losses. The partway of food losses are many. There are losses on the field, at home, in transit, during marketing and processing. In Nigeria food production is far below food demand, yet available foods produced are being wasted.
In Nigeria, marketers are faced with the problem of poor or absence of storage facility for green vegetables. Available storage facilities for fresh vegetables are foreign and most especially not suitable for domestic need in the tropics. Even if preferable ones are available, electricity poses a major challenge because the average supply is less than two hours per day.
Okra is mostly consumed in raw primary form. Processing of okra to secondary and tertiary products does not exist at all. Processing can help extend shelf life but local and industrial processing of okra is still in heaven while Nigerians are waiting for the day of delivery. Marketers normally purchase fresh wholesome okra fruit but due to the biological nature of the products, losses become inevitable. What are the factor that predicts food losses and how does it affect profitability of okra marketing. The study provides answers to these research questions.
The general objective of this study is to estimate the determinants of food losses during marketing of okra in the study area. Scientifically, the following objectives were examined
1. Soc-economic characteristics of okra marketers in the study area
2. Estimate of the cost, returns, and profitability of okra marketing in the study area;
3. The determinants of losses during marketing of okra
Post harvest losses of okra have led to great monetary losses, thus reducing the producers and markets income and preventing farmers from producing okra above their consumer need. In a hunger and increasing competitive world, reducing post harvest losses is a major agricultural goal. Poor storage condition and handling during transportation have resulted in a reasonable level of post harvest loss. This study is of great importance as it investigates the causes of post harvest looses in the marketing of okra and the methods of reducing these losses.
This in the long run, will lead to improved revenue of the producers and marketers of okra and also high quality okra will be abundantly available to consumers. The government can also harness information from this study in policy making that will generally address the issue of marketing and post harvest losses of okra in Nigeria.
II. MATERIALS AND METHODS
The research was conducted in Ethiope East Local Government Local Area of Delta State, Nigeria. A two – stage sampling technique was used. In the first stage, five markets were purposively selected from five different villages in the Local Government Area, on the basis of higher proportion of available okra marketers. In the second stage, twenty marketers were randomly selected from each market, giving a total of one hundred respondents. Primary and secondary data were used to accomplish the objective of the study. Primary data were collected by administering questionnaire to okra marketers at the various markets using interview schedule approach. 
A. Analysis of Co- Variance Regression Model
The analysis of co variance model of regression analysis was used to estimate the determinants of losses during marketing of okra. Physical loss was specific as a function of socio economic features of marketers.

Analysis of Co-Variance Model of Regression used is as follows:

Y =α0 + α 1X1 + α 2X2 + α 3X3 + α 4X4 + α 5X5 + ei

QL =α0 +α1 AAG +α2YYE + α3VVS + α4 PPR + α5GEE + ei   (1)

QL =(α0 + α5) + α1AAG + α2YYE+ α3 PPR+ α4VVS+ ei…   (2)

QL =α10 +α1AAG +α2YYE + α3VVS + α4 PPR + ei……..   (3)

QL =α11+α1AAG +α2YYE + α3VVS + α4PPR + α5PPRGEE + ei…..  (4)

QL =α11+α1 AAG +α2YYE + α3VVS + (α4+ α5) PPR + ei...   (5)

QL =α11 +α1 AAG +α2YYE + α3VVR + α6PPR+ ei……..(6)

where:
Y = Post harvest losses in okra (Dependent Variable)
QL = Quantity of physical losses per day among marketers.
AAG = Age of Respondents (Years) 
YYE = Years of experience 
VVS = Volume of sales 
PPR = Price in naira 
GEE = Quality of okra (good/bad) 
α0 – α5 = Parameters to be estimated
ei = Random variable
H01 = R2 = 0 = Combine power of all explanatory variables has no significant effect on physical food losses.
H02 = α10 = α6 = 0 = Specify variable has no effect on
Physical food losses
III. RESULT AND DISCUSSION
A. Socio-Economic Characteristics Of Respondents
The result as indicated in Table I reveals that about 43% of the respondents fell within the age group of forty-one to fifty years. About 32% fell within the age group of thirty-one to forty years with a mean age of 42 years. The outcome of the study indicates that different age groups participate in Okra marketing in the study area with about 75% representing middle age class. The youngest participant was twenty years old while the eldest participant was seventy-two years old. Males and females participated in Okra trade in the study area. Females accounted for 82% of the total respondents sampled in the study area (Table I).The outcome of the study indicates that okra marketing is dominated by female folk in the study area. It is established in the study that most okra marketers in the study area belongs to the married group representing 64% of the total respondent sampled in the study area. Singles accounted for 16%, divorced accounted for 9%, while the widowed group accounted for 11% as shown in Table I. The outcome of the study indicates that 34% of the respondents had primary education, 37% had secondary education, 6% had tertiary education and few participants about 23%, had no formal education. The outcome of the study indicates that 77% of the participants had formal education (Table I). The result obtained revealed that most of the respondents in the study area belong to polygamous family representing 62% of the total respondents, while 38% of the respondents belong to monogamous home. The minimum family size of 2 and maximum family size of 24, with the mean of 8.21 (Table I). It was noted that about 37% of respondents had 6 – 10 years of experience in Okra marketing, 20% of the respondents had 1 – 5 years of experience, and 19% of the respondents had 16 – 20 years of experience, while about 8% had more than 20 years of experience in Okra marketing indicating that the majority of the marketers were not new entrants. They are expected to have mastered the okra trade. Therefore post harvest losses could not be as a result of inexperience (Table I).



















TABLE I
SOCIOECONOMIC CHARACTERISTICS OF RESPONDENTS IN THE STUDY AREA
	Characteristics
	Frequency
	Percentage (%)

	Age
<20
	
0.00
	
0.00

	20 – 30
	11.00
	11.00

	31 – 40
	32.00
	32.00

	41 – 50
	43.00
	43.00

	51 – 60
	9.00
	9.00

	>600
	5.00
	5.00

	Mean X
	41.8
	

	Minimum
	20
	

	Maximum
	72
	

	Standard deviation
	10.13
	



	Gender
Female
	
82.00
	
82.00

	Male
	18.00
	18.00



	Marital status
Single
	
16.00
	
16.00

	Married
	64.00
	64.00

	Divorced
	9.00
	9.00

	Polygamy household size
0-5
6-10
11-15
16-20
>20
Monogamy
2-5
6-9
	
0.00
37.00
19.00
4.00
2.00

19
19
	
0.00
37.00
19.00
4.00
2.00

19.00
19.00

	Polygamy
0-5
6-10
11-15
16-20
>20
Experience(years)
	
0.00
37.00
19.00
4.00
2.00
	
	
0.00
37.00
19.00
4.00
2.00

	1 – 5
	20.00
	20.00
	

	6 – 10
	37.00
	37.00
	

	11 – 15
	16.00
	16.00
	

	16 – 20
	19.00
	19.00
	

	>20
	8.00
	8.00
	

	Mean X
	9.05
	
	

	Minimum
Maximum
Periodicity(Days)
	1
39
	
	

	1 – 2
	40.00
	40.00
	

	3 – 5
	40.00
	40.00
	

	6 – 7
	Education
Primary

	Secondary

	IBD/HND

	No formal education

	Total



	20.00

34.00
37.00
6.00
23.00
100.00
	20.00

34.00
37.00
6.00
23.00
100.00
	


Source: field survey,2012
B. Gross Marketing Analysis of Okra Marketing
Table II below shows the average daily sales and it varied across markets; at Abraka market the average daily sales was four baskets, Eku, three baskets: Oviorie two baskets: Kokori nine baskets and two baskets at Okpara . Prices varied across the markets and individual seller. The same quantity of okra with the same quality attracted different prices. The highest sales per day and quantity sold per day was recorded in Kokori market, where sales were made mainly at the wholesale level. On the average with little or no transportation issues, this market also recorded the highest Earning Per Naira Invested (EPNI :1.74) given that an average of nine baskets were sold per day. It means that for every naira invested the marketer obtained 1.74 kobo in that particular market. The market was preceeded by Abraka market where average sales was four baskets with an EPNI of 1.60 which was due to its proximity to school as sales prices here were relatively exorbitant. The average quantity sold in Eku was three baskets per day with an EPNI of 1.48 followed by Oviorie market with an average sales of two baskets and EPNI of 1.46 and Okpara market with an EPNI of 1.40 and an average sale of two baskets. Variation in producer prices was as a result of bargaining power and not the quality and quantity purchased while the varying consumer price was also a function of transportation, producer price and pressure to avoid losses. Identified marketing costs were transportation cost, storage cost, packaging cost and market charges.
The average unit price for all markets was fifty naira. In Nigeria farmers do not invest mostly in capital assets therefore the gross margin of the marketers is equivalent of profitability. The outcomes in all the markets indicates that the enterprise is profitable in the study area.

TABLE II
GROSS MARGIN ANALYSIS OF OKRA MARKETS SURVEYED IN THE STUDY AREA
	Items of Value (N)
	Abraka
	Eku
	Oviorie
	Kokori
	Okpara

	Sales of okra
	5600
	3800
	2400
	11600
	2300

	Daily sales
	112 units
	76 units
	48 units
	232 units
	46 units

	Costs
	
	
	
	
	

	Purchasing price
	3000
	2300
	1500
	6000
	1500

	Packaging
	100
	60
	40
	200
	40

	Transportation
	250 
	150
	50
	400
	50

	Storage
	50
	-
	-
	-
	-

	Market charges
	100
	50
	50
	50
	50

	SubTotal
	3500
	2560
	1640
	6650
	1640

	Gross margin
	2100
	1240
	760
	4950
	660


Source: Field Study Data, 2012.
C. Determinants of Food Losses
The estimated of the parameters of (1) is presented in Table III. In (1) all the variables had the expected sign. Age, years of experience had a decreasing effect on the rate of post harvest losses while price had an increasing effect on rate of physical food losses, but only years of experience and price coefficients were significantly different from zero. The coefficients of multiple determinations explained about 66% variation in explained variable and significantly different from zero therefore the null hypothesis is rejected and the alternative confirmed. Quality of okra shifted the intercept upward but it shifted the slope of price downward in (6) (Table V).This implies that quality had increasing effect on physical food losses but reducing effect on price of okra sold in the study area. The slope of price and volume of sales were significantly different fromzero indicating that price and volume of sales correctly predicted food losses in the study area.

TABLE III
ESTIMATE OF PARAMETERS FOR (1)
	Variable
	Beta
	t
	Sig

	Constant
	3.02
	1.380
	0.170

	Age
	-0.207
	-1.750
	0.082

	Year of experience
	-0.032
	-3.010
	0.028

	Price in naira
	0.022
	4.000
	0.001

	Volume of sale/basket
	0.084
	-3.270
	0.632

	R2=0.662
R-2=0.541
Fcal=3.365
Fstat= 2.320
Significant at 5%


Source: Field Study Data, 2012.

TABLE III
SQUARE ESTIMATE OF THE PARAMETERS FOR (2)
	Variables
	Beta
	t
	Sig.

	Constant
	8.465
	2.727
	0.013

	Age
	-0.21
	-1.762
	0.081

	Year of experience
	0.035
	-2.403
	0.023

	Price in Naira
	0.085
	2.538
	0.001

	Volume of sale per basket
	-0.035
	-4.667
	0.000

	R2 = 0.633
R2 = 0.582
Fcal = 2.706
Fstat = 2.200
Significant at 5%


Source: Field Study Data, 2012

TABLE V
ESTIMATE OF THE PARAMETERS FOR (6)
	Variable
	Beta
	T
	Sig

	Constant
	8.02
	2.724
	0.031

	Age
	-0.217
	-1.7848
	0.078

	Year of experience
	-0.031
	-2.148
	0.041

	Price (naira)
	0.031
	2.370
	0.038

	Volumeofsales/basket
	0.091
	-2.050
	0.044

	Gender
	0.260
	0.355
	0.724

	R2 = 0.764
R-2 = 0.678
Fcal = 2.312
Fstat = 2.110
Significant at 5%


Source: Field Study Data, 2012
VI. CONCLUSION
It is established in this study that marketing of okra in the study area is profitable. Post harvest losses reduces marketers income, increase cost and finally drops okra marketers profitability. Factors that explained losses were volume of sales indicating volume of supplies, price, quality of okra and years of experiences in marketing .Quality of okra had an increasing effect on food losses with a decreasing effect on price.
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