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Figure 1: Study area comprises of 3 districts of Gandaki Province
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Statistical Analysis

e Descriptive Statistics: Descriptive statistics were computed to provide an overview of the
data, including means, medians, standard deviations, and ranges for prices and supply

volumes.



e Trend Analysis: Time series analysis was conducted to identify trends in market prices and
supply volumes over the 10-year period. Seasonal decomposition of time series (STL) was
used to separate the trend, seasonal, and residual components of the data.

e Correlation and Regression Analysis: Correlation coefficients were calculated to examine
the relationships between different variables, such as the relationship between supply
volumes and market prices. Regression analysis was performed to identify significant

predictors of market price changes.
Visualization

Graphical representations, including line charts, bar charts, and scatter plots, were created using
Excel and Python libraries such as Matplotlib and Seaborn. These visualizations helped in

interpreting the trends and patterns in the data.
Key Metrics Analyzed

e Annual Prices of Major Agricultural Commodities

e Analysis of average annual prices for the last 10 years.

e Identification of any significant upward or downward trends.
e Seasonal Prices of Major Agricultural Commodities

e Analysis of price variations across different seasons.

e Identification of peak and off-peak seasons for pricing.

e Annual Volumes of Major Agricultural Commodities

e Analysis of the total annual supply volumes for the last 10 years.
e Identification of growth or decline in supply over the years.

e Seasonal Volumes of Major Agricultural Commodities

e Analysis of supply volume variations across different seasons.

e Identification of peak and off-peak seasons for supply.
Qualitative Analysis

In addition to quantitative analysis, qualitative responses from the surveys were analyzed to gain
insights into the perceptions and experiences of farmers, suppliers, and retailers. Key themes were

1dentified, such as:



e Challenges faced by farmers in accessing markets.
e Perceived fairness of market prices.
e Impact of external factors such as weather, pest outbreaks, and government policies on

market prices and supply.
Relationship between Supply and prices of major agriculture commodities

The Karl Pearson correlation coefficient was computed to determine the degree of relationship
between prices and supplies of major commodities. Karl Pearson’s coefficient of correlation is a
broadly used mathematical approach wherein the numerical expression is used to calculate the
degree and direction of the relationship between linear related variables. If the relationship
between two variables x (market quantity) and y (commodities prices) is to be ascertained, then

the following formula is used:

Karl Pearson correlation coefficient () = Z(x — X)(y — y)

VE(x — 82 VE(y — §)?
Where, X = mean of x variable, § = mean of y variable.

The value of the coefficient of correlation (r) always lies between 1. Such as; r=+1, perfect

positive correlation, r=-1, perfect negative correlation and r= 0, no correlation.
Growth rate

Compound annual growth rates (CAGR) were worked out to examine the trends in Supply and

prices of major agriculture commodities. The CAGR between given years X and Z,
where Z-X = N, is the number of years
between the two given years, is calculated as follows:

CAGR, year X to year Z =(value in year Zw (/N

value in year ZJ
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Figure 2: Gender of the Respondents

TR, STRETAGE ! R JEYHD! T, fo 3 @ SATSe 1o ¥R.0% o e wR
i fALITerd a1 gyl dad! ©, Safd 3%.¢% o -+ RI&T (3= faeed WRe) R TR
T| YU TUHT, 33.9% STRaIAeed Aad al 3o RI&T §TRd TRT 3| I fqarurd
CET3 S b SREIdeE®! Th Hedqul Si=d 3 el g1RId TRebT & 1A Sifereizra
e [ALTed a1 Wiyl defeh! fRI&T U] &+

@ Secondary School or below
@2

Bachelor's degree and above

Figure 3: Education level of Respondents
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Figure 4: Respondents engagement in agriculture
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Table 1: The list of agricultural commodities that are producing by the respondents.

) Percentage of
o Production Earmers

1 | Tomato 39.30%
2 | Potato 17.90%
3 | Onion 3.60%
4 | Carrot 3.60%
5 | Cabbage 42.90%
6 | Cauliflower 39.30%
7 | Radish White 14.30%
8 | Brinjal 10.70%
9 | Cow Pea 3.60%
10 | Sword Bean 10.70%
11 | Bitter Gourd 21.40%
12 | Bottle Gourd 10.70%
13 | Pointed Gourd 3.60%
14 | Smooth Gourd 3.60%
15 | Sponge Gourd 7.10%
16 | Chilly Green 7.10%
17 | Pumpkin 17.90%
18 | Okara 7.10%
19 | Broad Leaf Mustard 3.60%
20 | Spinach Leaf 25.00%
21 | Sugarcane 3.60%
22 | Mushroom 3.60%
23 | banana 10.70%
24 | Lemon 3.60%




25 | Water Melon 3.60%
26 | Orange 28.60%
27 | Cucumber 28.60%
28 | Jack Fruit 3.60%
29 | Pear 3.60%
30 | Papaya 7.10%
31 | Guava 10.70%
32 | Lichi 10.70%
33 | Avocado 3.60%

4R.3% fFIMEEd HY Tded! IdHM ToIR HeUds 3ad AFGS X 39% STREIdEwd
TGS HH A<
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i N 3 EN4 EES
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Weather conditions Demand-supply dynamics Government policies Infrastructure

Figure 5: the factors perceived by respondents in Gandaki Province as influencing market prices
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Figure 6: Challenges in maintaining a consistent supply
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Annual Price vs supply of apple
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Figure 7: Annual Price vs Supply of apple in last 10 years
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Price of apple by season
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Figure 8: Price of apple in different season in last 10 years
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Quantity of apple by season
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Figure 9: Quantity of apple in different season in last 10 years
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Table 2: Quantity of apple supplied within and outside Gandaki Province

Year Apple over all supply Supply from Gandaki Province
Quanity (Kg)

2014 1249980 568550

2015 1972914 510530

2016 2494716 736622

2017 2862551 606900

2018 1846406 328180

2019 2507616 714976

2020 2412057 588250

2021 3662092 693344

2022 3989784 979555

2023 4228400 688483

2024 2155604 -

Total | 29382120 6415390
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Annual price vs supply of orange
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Figure 10: Annual Price vs Supply of oranges in last 10 years
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Figure 11: Average price of oranges in different season in last 10 years
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Quantity of orange by season
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Figure 12: Quantity of oranges in different season in last 10 years
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Annual price vs supply of mango
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Figure 13: Annual Price vs Supply of mangos in last 10 years
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Figure 14: Average price of mango in different season in last 10 years
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Figure 15: Quantity of mango in different season in last 10 years
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Annual price vs supply of banana
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Figure 16: Annual Price vs Supply of banana in last 10 years
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Figure 17: Average Seasonal Price of Bananas Over the Last 10 Years
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Figure 18: Quantity of bananas in different season in last 10 years
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Annual price vs supply of watermelon
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Figure 19: Annual Price vs Supply of watermelon in last 10 years
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Figure 20: Average seasonal price of watermelon over the last 10 years
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Figure 21: Quantity of watermelon in different season in last 10 years
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Annual price vs supply of potato
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Figure 22: Annual Price vs Supply of potatoes in last 10 years
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Figure 23: Average seasonal price of potatoes over the last 10 years
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Figure 24: Quantity of potatoes in different season in last 10 years
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Annual price vs supply of cauliflower
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Figure 25: Annual Price vs Supply of cauliflower in last 10 years
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Figure 26: Average seasonal price of cauliflower over the last 10 years

SHTART TR THH BaDIeidh] JedHT B [ARIVAIEE GRIUD! B, STHHT 3T, AR, X HIY
D] FUATAID RIS | ST 1D el 2024 AT ¥4, 33 TUTCT TUTT R 098 T ¢¥.&4
uTelt ¥UAT T gataaie RS B, ST Bdged! HAGads T U] 1 feaferd
(DJF) T e FRR 3T I, 2021 AT 32,33 AUTCR BT &R 028 AT &, 3§ AUTEH BT
T, S AIHS! &A1 JHd RR A7 US| a8 (MAM) AIHHT TooHT sggw! fafqed
RITP B, AT 090 AT by, ¥y TUTCH FUTT T RRIAT gafaaie- TRUH! & T gradhl
AT 3T ¥.R3 AUTelt ST SRAwd! B 1 T (J7A) TRHH g i SRR Y, 073
AT RE.¢3 AUTel FUTT TAT Yafadicr RIS & 3 G- THSB! SafHT Hg<aqul R &Raue!
T | TRG (SON) HITHHT Hed FTHI AT, 3034 AT 4R\ Tl ¥UAT ¢RI 081 AT R0R .33 AUTel!
FUTT D! 3, ST IdATE X FoIR] TTAfafiged! B daad ¢RI~ | Frguf &g,
GAbIah! Hod ST HITH! gaTdh! THTE, B SHTATd I5h, I oIk AT STRRdTETe gHifad
o ), fadw Y mefor ned geg ' wfen R ¥ 9w R wRewm sifaftaar SRR

TiRE®! |




Quantity of cauliflower by season
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Figure 27: Quantity of cauliflower in different season in last 10 years
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Figure 28: Annual Price vs Supply of cabbage in last 10 years
Price of cabbage by season
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Figure 29: Average seasonal price of cabbage over the last 10 years
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Figure 30:Quantity of cabbage in different season in last 10 years
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Figure 31: Annual Price vs Supply of tomato in last 10 years
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Figure 32: Average seasonal price of tomato over the last 10 years
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Figure 33: Quantity of cabbage in different season in last 10 years
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Figure 34: Annual Price vs Supply of raddish in last 10 years
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Figure 35: Average seasonal price of raddish over the last 10 years
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Figure 36: Quantity of raddish in different season in last 10 years
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Relationship between Supply and prices of major agriculture commodities

The Karl Pearson correlation coefficient @1 GRHATTT FURUN T A o0 axqerd Aoy
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Table 3: The Karl Pearson correlation coefficient between price and quantity

Commodities Correlation Price and Quantity
Annual Winter Spring Summer Fall
Fruits
Apple 0.202609 0.680187 0.17032 -0.16673 0.339472
Banana -0.00507 0.05181 0.527077 -0.24995 -0.38891
Mango 0.081107 -0.63029 -0.10914 0.060902 -0.50988
Orange 0.383718 0.458389 0.028734 -0.35046 0.619403
Water Melon | 0.56734 -0.04583 0.471685 0.465816 0.145016
Vegetables

Cabbage 0.465389 0.558449 0.064859 0.124216 0.035721
Cauli Flower | 0.565102 0.289826 0.18042 0.548141 0.576955
Potato -0.43932 -0.36348 -0.34911 -0.16187 -0.06663




Tomato 0.494537 -0.21755 -0.06809 0.054675 0.323806

Radish 0.448654 0.213285 0.120313 0.23634 0.569305
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Growth Rate
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Table 4: The CAGR analysis of price and quantity

Commodities CAGR of price CAGR of quantity
(%0) (%0)
Apple 4.1572 5.6007
Banana 10.677 3.0055
Mango 15.0186 10.5824
Orange 15.8595 6.5689
Water Melon 2.8782 23.7883
Cabbage 1.1851 13.015
Cauli Flower -3.155 9.1196
Potato -0.738 6.6426
Tomato 1.0657 9.1582
Radish -0.214 11.3954
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Survey Questionnaire for Farmers:

1. Demographic Information:
e Age:
e Gender:
e Occupation:
e Educational Background:

e Farming Practices:

2. Do you engage in agricultural activities in Gandaki Province?
e Yes
e No

If yes, what type of farming practices do you employ? (Check all that apply)

e Traditional subsistence farming
¢ Modern commercial farming

e Others (please specify):
How many years have you been involved in agriculture in Gandaki Province?

e Less than 5 years
e 5-10 years

e More than 10 years

3. Market Perception:
Name the major agricultural commodities that you produce in your farm.

Fruits:



Vegetables:

How would you rate the current market prices of agricultural commodities in Gandaki

Province?

e Very low

e Low

e Average
e High

e Very high

What factors do you think influence market prices the most? (Rank from most influential

to least influential)

e Weather conditions

e Demand-supply dynamics
e Government policies

e Infrastructure

e Others (please specify):

4. Supply Status:

How would you describe the supply status of major agricultural commodities in Gandaki

Province?

e Insufficient
e Adequate

e Excessive
What challenges do you face in maintaining consistent supply levels? (Check all that apply)

e Seasonal variations: 60.7 %
e Lack of irrigation facilities 53.6%

e Post-harvest losses 46.4%



e Market access 57.1%

e Others (please specify):

5. Market Dynamics:
How do you typically sell your agricultural produce?

e Local markets
e (Cooperatives
e Directly to wholesalers/retailers

e Others (please specify):

Have you observed any significant changes in market prices over the past few years? If yes,

please describe.

6. Government Policies and Support:

Do you think government policies adequately support agricultural development in Gandaki

Province?
e Yes
e No
e Not sure

What kind of support or intervention do you think is needed from the government to

improve agricultural productivity and market efficiency(sales)?



7. Future Outlook:

What are other opportunities do you see for in agricultural sector in Gandaki Province?

Is there anything else you would like to add regarding the trend of market prices and

supply status of major agricultural commodities in Gandaki Province?



Survey Questionnaire for Suppliers:

1. Demographic Information:
o Age:
e Gender:
e Occupation:
e Educational Background:

e Farming Practices:

2. Do you engage in agricultural activities in Gandaki Province?
e Yes
e No

If yes, what type of farming practices do you employ? (Check all that apply)

e Traditional subsistence farming
e Modern commercial farming

e Others (please specify):
How many years have you been involved in agriculture in Gandaki Province?

e Less than 5 years
e 5-10 years

e More than 10 years

3. Market Perception:
Name the major agricultural commodities in Gandaki Province.

Fruits:

Vegetables:



Also Provide quantity and price

How would you rate the current market prices of agricultural commodities in Gandaki

Province?
e Very low
e Low
e Average
e High
e Very high

What factors do you think influence market prices the most? (Rank from most influential

to least influential)

e Weather conditions

e Demand-supply dynamics
e Government policies

e Infrastructure

e Others (please specify):

4. Supply Status:

How would you describe the supply status of major agricultural commodities in Gandaki

Province?

e [Insufficient

e Adequate



e FExcessive

What challenges do you face in maintaining consistent supply levels? (Check all that apply)

e Seasonal variations

e Lack of irrigation facilities
e Post-harvest losses

e Market access

e Others (please specify):

5. Market Dynamics:
How do you typically sell your agricultural produce?

e Local markets
e (Cooperatives
e Directly to wholesalers/retailers

e Others (please specify):

Have you observed any significant changes in market prices over the past few years? If yes,

please describe.
6. Government Policies and Support:

Do you think government policies adequately support agricultural development in Gandaki

Province?
e Yes
e No
e Not sure

What kind of support or intervention do you think is needed from the government to

improve agricultural productivity and market efficiency(sales)?



7. Future Outlook:

What are other opportunities do you see for in agricultural sector in Gandaki Province?

Is there anything else you would like to add regarding the trend of market prices and

supply status of major agricultural commodities in Gandaki Province?
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