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Abstract 

Vegetable input and output price behavior is a challenge towards achievement of small, medium and large-scale 

production which results in the loss of investment capital, hence farmers shifting to other production activities to 

bridge the income gap. This present study aimed at estimating selected vegetable input and output price behavior in 

Akwa Ibom State, Nigeria. The specific objectives were to; assess the yearly average retail prices of selected 

vegetables input and output; ascertain the volatile nature of selected vegetable input and output price behavior over 

time in the study area. Secondary data on quarterly average prices of input (NPK and Organic fertilizers); 

output(fluted pumpkin, waterleaf, okra, fresh pepper, tomato and garden egg) in ₦/kg covering the period from 

quarter one (Q1) in 2000 to quarter four (Q4) in 2020 making a total of 84 quarters (21 years) was obtained from 

AKADEP, Akwa Ibom State Ministry of Economic Development and NBS quarterly publications and long-standing 

poultry farmers in Akwa Ibom State which were analyzed using descriptive and inferential statistics (GARCH (1,1). 

The yearly price from 2000 – 2020for fertilizers, indicated that NPK had an average price of ₦3545.04 with a 

standard deviation of 1811.09 and coefficients of variations of 51.09 indicating the level of disparity. Also, the 

tomato showed the highest average price (₦219.53) with a calculated standard deviation of ₦92.50 and coefficients 

of variations of 42.14. Volatility was quite persistent in the study area as indicated by the sum of α1 and β1 (0.98) for 

all fertilizers and 0.60 for all vegetables. To substantially stabilize these prices, the study recommended that, there 

must be a concerted effort such as the establishment of agro-allied industries such as fertilizer plant that will ensure 

production, packaging and distribution of this product for consumption by farmers. This could facilitate a fast-

reverting process on volatility persistence in NPK fertilizer in the study area. 

 

Keywords: GARCH, Vegetable, Price Behavior, Akwa Ibom State, Nigeria. 

 

1.0 Introduction 
Nigerian agricultural sector has remained a resilient sustainer of the economy in terms of food 

supply, employment creation, national income generation and industrialization (Azih, 2008; 

Nwankpa, 2017; Bonjoru et al., 2019). In 2013, Nigeria ranked as the tenth-largest producer of 

agricultural products (Constant 2004–2006, US$) in the world, with $36 billion, after China 

($538 billion), India ($251 billion), the USA ($220 billion), Brazil ($147 billion), Indonesia ($65 

billion), Russia ($47 billion), Argentina ($43 billion), Turkey ($39 billion) and France ($38 

billion). Moreover, agriculture, in general, have diverse sectors and vegetables is one of the 

important crops referred to as horticultural crops in the crop production sector, which play a 

significant role in terms of income and nutrition status (Pasquini and Young, 2007). Vegetables 
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are of great nutritional value and majorly comprise minerals, vitamins, proteins, carbohydrates, 

and fibres which form a major component in the human diet. Importantly, some common 

vegetables cultivated and marketed in Akwa Ibom State include fluted pumpkin leaf, waterleaf, 

Okra, Tomato and garden egg (Akwa Ibom State Statistical Year Book, 2014). They are 

produced and marketed in the wet and dry seasons of the year. Prices of these commodities keep 

fluctuating over time in Akwa Ibom State. Could this be attributed to the fact that, vegetables 

have long been regarded as minor crops and thus, have attracted little attention, in favour of 

major crops and cash crops or that the agro-input market is not perfectly conducted, or it is risky 

agribusinesses, due to their high perishability and yield variations?  

 

However, the impact of fluctuations in input and output price movement of vegetables in a state 

like Akwa Ibom has been a lingering issue for farmers as it has dampened the proper functioning 

of vegetable input and output supply chains at each level from production to consumption. 

Despite government lofty policies, programs and projects as well as other well-meaning 

organizations interventions on price stability, their effectiveness remained questionable. 

Generally, this situation has been an issue of interest by policymakers as well as all the 

participants along the agricultural supply chain in Akwa Ibom State. According to Agbaeze and 

Onwuka (2013); Mgbenka and Mbah, (2016); Woetzel et al. (2017), price instability are 

compounded with production and market risk, food insecurity, distorted gains from trade and a 

slow pace of specialization in the agricultural sector. These problems could pose a serious threat 

to economic and political stability in the state. Moreover, emphasis should be placed on the need 

to better understand the evolution and sustenance of price behavior on vegetable input and output 

variables in Akwa Ibom State. This requires the need for reliable information on variables 

considered to influence farm price instability. Empirically, Ebong and Enyenihi (2014); Etim and 

Nkeme (2015), Akpan and Udoh (2018); Obot and Umoh (2019) observed that the issue of 

unstable food prices in Akwa Ibom State may be induced by agro-input prices, low level of 

domestic production and population growth rate. This, therefore, calls for the need for policies to 

foster price stability to be designed to address the risk and uncertainty commonly faced by 

vegetable farmers and consumers.  

 

It is worth mentioning that no attention has been given to modeling the undifferentiated and 

persistent nature in terms of volatility nature which may have significant effects on the patterns 

of farm price movement in the study area. The rise and fall of vegetable production input and 

output prices are likely to impact those either positively or negatively that rely on vegetable 

farming for a livelihood the most. This implies that vegetable farmers’ inability to bridge price 

instability often results in distress sales of valuable assets thus, making them more vulnerable. As 

a result, prospective vegetable farmers may become increasingly reluctant to invest while 

practicing ones are forced to exit this veritable sector. Against this backdrop, this present study is 

therefore poised to estimate selected input and output vegetable price behavior in Akwa Ibom 

State, Nigeria. 

 The specific objective of the study is to:  

1. assess the yearly average retail prices of selected input and output of vegetables in Akwa  

 Ibom State.  

2. ascertain the volatility nature of selected vegetable input and output prices over time in  

Akwa Ibom State. 
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2.0 Material and Methods 

2.1 The Study Area          

The study was conducted in Akwa Ibom State, Nigeria. The State has an estimated population of 

3.92 million people (NPC, 2006) cutting across the 31 local government areas. Geographically, it 

is located between latitude 4o32' and 5o33' north, longitude 7o25' and 8o25' east and occupies a 

land area of 8,412 square kilometres with it borders on the East by Cross River State, on the 

West by River and Abia States and on the South by the Atlantic Ocean respectively. The State 

has a tropical climate that is characterized by two distinct seasons (dry season: November – 

March and rainy season: April – October). The annual mean rainfall ranges from 2000mm – 

3000mm.The minimum relative humidity is recorded in January while the maximum is recorded 

in July. Akwa Ibom State has a mean annual temperature between 260C – 290C and average 

sunshine of about 1450 hours per annum (Akwa Ibom State Statistical Yearbook, 2014). The 

State is an agrarian society whereby various agricultural systems are practiced. Crops cultivated 

include cassava, yam, plantain, banana, tomato, vegetables, oil palm, etc. livestock includes 

poultry, goats, sheep, cattle among others. 

 

2.2 Source of Data 

Secondary data was used in the study. The quarterly average price was extrapolated from 

monthly average prices of input (NPK and organic fertilizers) and output (vegetables: fluted 

pumpkin, waterleaf, okra, fresh pepper, tomato and garden egg all in ₦/kg were obtained from 

AKADEP, Akwa Ibom State Ministry of Economic Development and NBS quarterly 

publications. Data on organic fertilizers were obtained from long-standing poultry farms through 

memory recall. The study covered the period of 2000 to 2020 making a total of 84 quarters 

(21years).  

 

2.3 Analytical Techniques 
The yearly average prices were analyzed using descriptive statistics and Coefficients of Variation 

(CV). 

    Coefficient of Variation (CV) =SD  x  100   

               X̅          1                    ------------------------------------------ (1) 

Where;   

     Standard Deviation (SD) = ∑(X – X̅)2 

            n – 1                           ------------------------------------------ (2)      

where; 

 X = price of item 

X̅ = mean price of the item 

 n = number of years    

 

Farm price volatility was analyzed using the GARCH (p,q) model. Moreover, the GARCH 

model was assumed to follow a primitive first-order autoregressive i.e (AR) (1) process as 

indicated thus;  

The Autoregressive Conditional Heteroskedasticity model of order q ARCH (q) proposed by 

(Engel, 1982) is given by; 

rt = µt + Ԑt 
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Ԑt=𝜎te𝑡;e𝑡 ~ N(0,1)  -------------------------------------------------------------------------------- (3) 

 

𝜎2  = Ѡ + 𝛼1𝜀2
𝑡−1 + 𝛼2𝜀2

𝑡−2+ ----- + 𝛼q𝜀2
𝑡−q   = Ѡ + ∑𝛼1𝜀2

𝑡−1  ---------------------------- (4) 

 

Where Ԑt is the shock at time t and it follows heteroskedastic error process, 𝜎2
𝑡 is the volatility at 

time t, 𝜀2
𝑡−1 is the squared error term at time t-1 and Ѡ is a constant term. 

The ARCH model was generalized to the GARCH model by (Bollerslev, 1986). A Generalized 

Autoregressive Conditional Heteroskedasticity process is said to be a GARCH (p, q) process if; 

 

𝜎2
𝑡 = Ѡ + ∑𝛼1𝜀2

𝑡−1 + ∑𝛽1𝜎2
t-1 ------------------------------------------------------------------ (5) 

 

Where; 𝜎2
𝑡 is the Conditional variance, Ѡ is a constant term. Equation (5) implies that the 

conditional variance of the error term which is a proxy of farm price volatility at period ‘t’ was 

explained by the past shocks or square of the error term (ARCH i.e.𝜀2
𝑡−1) and past variance or 

volatility term (the GARCH term i.e 𝜎2
t-1). It is presumed that for equations 3.9 to be stationary 

Ѡ > 0, 𝛼 ≥ 0, β ≥ 0. Bollerslev (1986) stated that as the sum of α and β becomes close to unity, 

volatility becomes much more persistent. The lagged conditional variance included in the models 

captures some sort of adaptive learning mechanism (Bollerslev, 1986; Bera and Higgins, 1993; 

Andersen et al. 2003). 

 

3.0 Results and Discussion 

The summary statistics report in Table 1 shows that the average yearly prices for NPK and 

organic fertilizers under the study period are ₦3545.04 and ₦161.09 with a standard deviation of 

1811.09 and 79.44. This reflects a high level of dispersion from the average prices over the 

period under review. The coefficients of variations of 51.09 (NPK) and 49.32 (organic fertilizer) 

reveal the degree of variations from its mean and for the two inputs. This means that price 

variability in NPK is more than inorganic fertilizer. The wide gap between the maximum and 

minimum prices of ₦6300 and ₦1300.80 (NPK fertilizers); ₦306.67 and ₦50 gives supportive 

evidence to the high level of variability of price changes over the study period. The kurtosis 

value determines the heaviness of the distribution tails that measure financial risk in financial 

modeling. Therefore, Table 1 shows that all the variables showed evidence of platykurtic 

(lighter-tailed) distribution since the kurtosis value is less than 3. For instance, the low kurtosis 

value of -1.3840 (NPK) and -0.7694 (organic fertilizer) suggests that little shocks are more likely 

to be present in the series. The implication is that the investment returns are desirable for farmers 

because there is a small probability that the investment would experience extreme losses. The 

skewness coefficient of 0.1726 and 0.4566 indicates asymmetry in the series. This implies that 

the yearly average farm price series do not follow a normal distribution. For all fertilizers, the 

average yearly prices show ₦1853.06 with a standard deviation of 889.79 indicating the level of 

disparity. This is further confirmed by the coefficients of variability value of 48.02. The kurtosis 

and skewness coefficient of -1.35 and 0.19 portrayed asymmetrical distributions while the 

maximum and minimum prices of ₦3285.63 and ₦685.40 aligned to the high level of variability 

of price changes over the study period. This price dispersion over time may be linked to the 

demand and supply gap. This is consistent with the assertion that as quantity demanded 

outstripped supply, there is a tendency for the price of such commodities to increase as well. 

Azih (2008); Mgbenka and Mbah (2016) posited that availability and affordability difficulties 
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occasioned by government procurement and distribution inefficiencies lead to price instability of 

fertilizers during farming seasons. 

  Table 1: Yearly average retail price of fertilizers (NPK and Organic (poultry   

                   droppings) fertilizers) in ₦/50kg 

Parameters NPK Fertilizers 

Organic Fertilizer (Poultry 

Droppings) 

All 

fertilizers 

Average 3545.04 161.09 1853.06 

Median 3758.44 147.09 1937.97 

Minimum 1300.80 50.00 685.40 

Maximum 6300.00 306.67 3285.63 

Standard Deviation 1811.09 79.44 889.79 

Range 4999.20 256.67 2600.23 

Skewness 0.1726 0.4566 0.1933 

Kurtosis -1.3840 -0.7694 -1.3473 

CV (%) 51.0880 49.3185 48.0173 

 Source: Computed by the researcher with data from Akwa Ibom State Agricultural   

               Development Programme (AKADEP) and long-standing poultry farmers in Akwa   

               Ibom State.  

 

 

Table 2 shows the descriptive statistics on the yearly average prices of fluted pumpkin, waterleaf, 

okra, fresh pepper, tomato, garden egg and all vegetables in Naira per Kg. The average prices 

were ₦162.02, ₦138.20, ₦164.68, ₦183.24, ₦219.53, ₦80.71 and ₦158.06 respectively. Also, 

tomatoes showed the highest average price (₦219.53). The implication is that consumers spent 

much on this commodity as compared to others. This highest average price may be linked to the 

high cost of conveying the goods from the northern part of the country, storage and handling cost 

due to its perishability nature. This research report is inconsonant with a study by Etuk and 

Effiong (2016); Akpan and Udoh (2018) on the estimation of price variability of selected 

agricultural products in Akwa Ibom State that reported that price instability of perishable 

products is associated with perishable nature. Table 2 further revealed that the minimum and 

maximum prices in kg was ₦76.43 and ₦263.73 for fluted pumpkin, waterleaf (₦56.23 and 

₦188.30), okra (₦67.40 and ₦252.28), fresh pepper (₦71.22 and ₦255.76), tomato (₦64.76 and 

₦292.53), garden egg (₦48.46 and ₦133.33) while the overall vegetable cluster had ₦64.08 and 

₦240.57 respectively. The calculated standard deviation indicated ₦53.17, ₦41.60, ₦56.79, 

₦54.46, ₦92.50, ₦21.88 and ₦50.94 for fluted pumpkin, waterleaf, okra, fresh pepper, tomato, 

garden egg and all vegetables per kg (Table 2). This implies that there is a significant difference 

or variations in the prices of these vegetables within the period of study. This is further 

confirmed by the coefficients of variations of 32.82 (fluted pumpkin), 30.10 (waterleaf), 34.49 

(okra), 29.72 (fresh pepper), 42.14 (tomato), 27.11 (garden egg) and 32.23 for all vegetable 

clusters. Economically, the kurtosis value in the vegetable cluster (all vegetables) reveals a 

platykurtic distribution of -0.75 indicating that the investment returns are desirable for vegetable 

farmers because there is a small probability that the investment would experience extreme losses. 
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Table 2: Yearly average retail price of Vegetables (fluted pumpkin, waterleaf, okra,     

                 fresh pepper, tomato, and garden egg) in ₦/kg 

Parameters 

Fluted 

pumpkin Waterleaf Okra 

Fresh 

pepper Tomato 

Garden 

egg 

All 

Vegetables 

Average 162.02 138.20 164.68 183.24 219.53 80.71 158.06 

Median 157.07 145.32 161.23 188.55 215.52 81.40 164.31 

Minimum 76.43 56.23 67.40 71.22 64.76 48.46 64.08 

Maximum 263.73 188.30 252.28 255.76 392.53 133.33 240.57 

Standard 

Deviation 53.17 41.60 56.79 54.46 92.50 21.88 50.94 

Range 187.30 132.07 184.88 184.54 327.77 84.87 176.49 

Skewness 0.345 -0.459 0.023 -0.403 0.186 0.737 -0.1 

Kurtosis 

CV (%) 

-0.688 

32.82 

-1.036 

30.10 

-1.111 

34.49 

-0.763 

29.72 

-0.584 

42.14 

0.732 

27.11 

-0.75 

32.23 

 Source: Computed by the researcher with data from Akwa Ibom State Agricultural   

               Development Programme (AKADEP), Akwa Ibom State Ministry of Economic   

               Development and National Bureau of Statistics (NBS) food price watch monthly  

               publications. 

 

From the model equation (Table 3), the mean equations are positive and statistically significant. 

The coefficients of the constant variance equation, the ARCH and GARCH parameters are 

positive and statistically significant. The conditional variance (GARCH; β1) value of 0.59 and 

0.33 depends on the past shocks (ARCH; α1)of 0.35 and 0.12 for NPK and organic fertilizers. 

However, a large value of the GARCH term shows that the effect of volatility shocks on the 

conditional variance takes a very long time to die out (long memory process), and the volatility is 

quite persistent. The low value of the ARCH term suggests that large market surprises induce 

relatively small reversion in future volatility. All coefficients of the conditional variance 

specification meets the stationarity condition of 0 < α1< 1; 0 < β1 < 1 and α1+ β1 < 1. This also 

shows that the conditional variance process of the series is stable and predictable. The value of 

0.94 (NPK fertilizers) and 0.45 (organic fertilizer) denotes that, the effects of today’s shock 

remain in the forecasts of variance for many periods in the future. However, price volatility 

persistence is more pronounced in NPK fertilizers than organic fertilizers. The implication here 

is that organic fertilizer has the advantage of a fast reversion process over NPK fertilizers. 
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 Table 3: GARCH (1,1) model estimate for fertilizers. 

 

    Source:  Computed by the researcher from field data (2000 - 2019). Significant at 5    

                    percent (**) and 1 percent (***). T- values are in parenthesis. 

 

 

The presented results (Table 3) showed that in all the six (6) crops, the stationarity test (Ѡ> 0, 𝛼 

≥ 0, β ≥ 0) of the variables specified in the model are satisfied.  Also, GARCH (β1) parameters 

were significant at various levels of probabilities. However, the β coefficient was significant in 

fluted pumpkin, waterleaf, and okra at 5 percent while fresh pepper and tomato were significant 

at 1 level and 10 percent for garden egg respectively. The sum of α1 and β1 was less than unity 

(fluted pumpkin 0.41, waterleaf 0.29, okra 0.61, pepper 0.52, tomato 0.79 and garden egg 0.21) 

thus implying the persistent volatility effect of shocks on vegetables in Akwa Ibom State. For 

instance, the value of 0.79 and 0.61 for tomato and okra are both closer to 1 and can be seen to 

revert slowly, but the latter is quicker in reversion. This evidence of a slow mean-reverting 

process suggests strong persistence in price volatility especially for tomatoes although the 

persistence degree differs among others crops. This analysis is in line with the outcome of the 

descriptive statistics in Table 4, which shows, as informed by their standard deviations. The 

Durbin Watson statistic values above 1.541 at a 1 percent level of significance shows the absence 

of first-order serial autocorrelation in the residuals and that the model is non-spurious. Also, the 

low information criteria and high Log-likelihood values indicated that the GARCH (1,1) model 

appears to be adequate, valid and a good fit (Table 4). 

      

 

  

Variables NPK Fertilizers Organic (Poultry Droppings) 

 Mean Equation  

Constant 63.12 (0.99)*** 4.34 (2.06)*** 

 Conditional Variance Equation  

Constant (Ѡ) 0.98 (1.08)*** 0.29 (0.08) 

ARCH (α1) 0.35 (1.05)*** 0.12 (0.17)** 

GARCH (β1) 0.59 (1.08)*** 0.33 (0.19)** 

Persistence (α1 + β1) 0.94 0.45 

Durbin-Watson Stat. 2.02007 2.516 

AIC 19.1766 12.8619 

SIC 19.2672 12.9513 

HQC 19.2129 12.8978 

Log likelihood -744.8862 -511.4796 
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Table 4:  GARCH (1,1) model estimate for vegetables 

Variables Fluted 

Pumpkin 

Water 

Leaf 

Okra Fresh 

Pepper 

Tomato Garden 

Egg 

   Mean 

Equation 

   

Constant 30.54 

(2.24)*** 

39.76 

(3.55)*** 

34.23 

(2.88)*** 

14.30 

(2.37)*** 

7.05 

(0.90) 

23.18 

(5.01)*** 

   Conditional 

Variance 

Equation 

   

Constant 

(Ѡ) 

0.65 

(0.78) 

0.49 

(0.55) 

0.72 

(0.38) 

0.45 

(0.01) 

0.23 

(0.70) 

0.19 

(1.68)** 

α1 0.14 

(4.32)*** 

0.14 

(0.65)** 

0.19 

(0.37)*** 

0.17 

(0.36)* 

0.78 

(1.90)** 

0.10 

(2.78)*** 

β1 0.27 

(0.56)** 

0.15 

(0.57)** 

0.42 

(0.27)** 

0.35 

(2.53)*** 

0.01 

(0.02)*** 

0.11 

(1.58)* 

Persistence 

(α1 + β1) 

0.41 0.29 0.61 0.52 0.79 0.21 

Durbin-

Watson 

Stat. 

1.964 1.812 1.881 2.032 2.245 2.040 

AIC 9.773 9.627 9.892 8.422 9.118 8.580 

SIC 9.923 9.777 10.042 8.572 9.268 8.729 

HQC 9.833 9.687 9.952 8.482 9.178 8.640 

Log 

likelihood 

-381.03 -375.26 -385.73 -327.68 -355.14 -333.91 

Source: Computed by the researcher from field data (2000 - 2019). Significant at 10   

                percent (*), 5 percent (**) and 1 percent (***). T- values are in parenthesis. 

 

 

Table 5 revealed that all coefficients of the conditional variance specification meets the 

stationarity condition of 0 < α1< 1; 0 < β1 < 1 and α1+ β1 < 1. This also shows that the conditional 

variance process of the series is stable and predictable. The ARCH and GARCH parameters 

showed 0.46 and 0.52 (all fertilizers); 0.48 and 0.12 (all vegetables). This means that the ARCH 

model allows the shocks in the past periods to affect the future volatility positively while the 

GARCH models which generalizes the ARCH model, indicated that not only past shocks but 

also previous volatilities affect present volatility respectively. Table 5 further showed that 

volatility is quite persistent in the study area as indicated by the sum of α1 and β1 (0.98) for all 

fertilizers and 0.60 for all vegetables. These values imply that volatility persistence will take a 

longer period to decay off for fertilizers. The implication is that since vegetable farmers in the 

study area depend on fertilizers for bumper yield, volatility persistence on this input would have 

a drastic effect on production and this could lead to food insecurity, unemployment, low income 

from the crop production sector, diversification to the non-agricultural sector and social unrest. 

Possible reasons for this price volatility could be linked to the lack of fertilizer factories in the 

state. 
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Table 5: GARCH (1,1) model estimate for all fertilizers and vegetables. 

Variables All Fertilizers All Vegetables 

 Mean Equation  

Constant 30.32 (0.01)** 12.02 (6.64)*** 

 Conditional Variance Equation  

Constant (Ѡ) 0.40 (0.98)*** 0.12 (0.87)** 

ARCH (α1) 0.46 (0.66)** 0.48 (0.53)** 

GARCH (β1) 0.52 (0.44)** 0.12 (1.79)** 

Persistence (α1 + β1) 0.98 0.60 

Durbin-Watson Stat. 2.0504 2.5488 

AIC 17.9225 7.8168 

SIC 18.0416 8.0653 

HQC 17.9703 7.8589 

Log likelihood -712.9004 -69.2596 

Source: Computed by the researcher from field data (2000 - 2019). Significant at 10   

                percent (*), 5 percent (**) and 1 percent (***). T- values are in parenthesis. 

 

 

 

4.0 Conclusion and Recommendations 

Vegetable input and output price behavior is a challenge towards the achievement of small, 

medium and large-scale production which results in loss of investment capital, hence farmers 

shifting to other production activities to bridge the income gap. The empirical results derived 

following the estimation of the vegetable input and output price averages and volatility models 

reveal that the price behavior has a significant relationship with time. Average prices indicated 

significant variations. Generally, vegetable input and output experienced price volatility 

persistence under the study period. To substantially stabilize these prices, there must be a 

concerted effort such as the establishment of agro-allied industries such as fertilizer plant that 

will ensure production, packaging and distribution of this product for consumption by farmers. 

Power generation, constant supply, good road network and other necessary infrastructures are 

found to be the bane of small, medium and large-scale industries in terms of processing and 

storage and transportation. As a way forward, government policy and institutional intervention in 

areas such as reducing the risks that vegetable farmers face are critical in stimulating price 

stability and ineffectively ushering in sustainable agricultural production in Akwa Ibom State 

and the country at large. Hence, investors should be given licenses with minimal or free 

operation taxes to establish power stations that are independent of the national grid. This could 

go a long way in reducing the non/erratic power supply. Similarly, perishable goods such as 

vegetables can be stored for some time to salvage the scarcity gap during off-seasons. This 

would be recognized as an effective instrument to tackle price volatility and foster price stability 

in the study area.  
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