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ABSTRACT 
Postharvest losses across the food and supply chain are one of the major concerns for achieving food 
security and economic sustainability in developing countries, like Pakistan. The market 
intermediaries, i.e., dealers and commission agents, play a central role throughout the food supply 
chain in Pakistan, from farm production to the end consumer. This study investigates the volume 
and causes of food losses, and post-harvest management by these market intermediaries at Fruit & 
Vegetable (F&V) markets in district Muzaffargarh, one of the major producers of essential 
commodities in the South Punjab region of Pakistan. A survey was conducted in four (04) F&V 
markets of the district to collect data on a pre-tested questionnaire, through simple random 
sampling, from 94 F&V market intermediaries. The descriptive statistics and econometric models, 
including multiple linear and binary logistic regressions, were employed for data analysis. The result 
reveals that every market intermediary experiences an average of 100-200 kg per day, valued at 
about 1,500 to 3,000 rupees per day, majorly due to rotten and damaged produce (85%). The 
finding highlights that the causes of food losses in the F&V markets reported by market 
intermediaries include storage facilities (77.7%), inadequate handling (69.9%), and inadequate 
packaging (61.7%). The result of the multiple linear regression indicates that the lack of storage 
facilities and inadequate packaging significantly increase food waste, whereas the intermediaries’ 
training and their business experience reduce the food waste at the market level. Furthermore, result 
describes that business sustainability is positively associated with access to training, advisory 
services, and credit facilities for the market intermediaries. The study concludes that post-harvest 
losses are a substantial economic drain, driven by infrastructural deficits and market inefficiencies. 
It is recommended that the targeted interventions, including investment in cold storage 
infrastructure, training programs on post-harvest handling, and improved market mechanisms, must 
be adopted to enhance the resilience and profitability of F&V market intermediaries in the region. 
Keywords: Post-harvest losses, food waste, fruit and vegetable markets, business sustainability 

 
INTRODUCTION 
The country Pakistan is one of the agro-based 
economies in the world, with the agriculture sector 
contributing about 23.5% to the national GDP 

and providing employment to about 37% labour 
force of the country (GOP, 2025). Within the 
agriculture sector, the sub-sector horticulture has 
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emerged as a main sub-sector for ensuring domestic 
food security, in addition to a significant source of 
foreign exchange earnings via fruits and vegetables 
exports (Khan et al., 2024; Van den Broeck and 
Maertens, 2016). The diversified climatic 
conditions of the region encourage the production 
of a wide range of fruits, i.e., mangoes, dates, 
Phalsa, and vegetables, i.e., potatoes, tomatoes, 
onions, and chilies (Chandio et al., 2024; Shah et 
al., 2022). 
Despite this diversified potential, the potential of 
horticultural glut is severely affected by one of the 
major persistent problems: post-harvest losses. 
According to some estimates in Pakistan, about 15-
40% of every fruit and vegetable production is lost 
from harvest to consumption (Firdous, 2021; 
Ghafoor et al., 2022; Khan et al., 2025).  These 
losses represent a multi-dimensional crisis. These 
losses reduce the income of farmers and market 
intermediaries, diminish export potential, and 
raise the prices for consumers (Khan et al., 2025; 
Nitikaroon and Petrat, 2024). Moreover, from a 
social perspective, these losses intensify food 
insecurity and poverty among those rural 
communities that rely on agriculture (Shahbazi et 
al., 2025). 
The district Muzaffargarh in the South Punjab 
region is a significant contributor to Punjab's 
agricultural output, particularly known for its 
production of essential fruits and vegetables, 
including, i.e.,  mangoes, dates, citrus, and various 
vegetables (SMEDA, 2021). Like the other regions 
of Pakistan, in Muzaffargarh, the supply chain of 
these perishable fruits and vegetables is mainly 
characterized by many small-scale market 
intermediaries, i.e., dealers, brokers, commission 
agents, and pharia, who work in F&V markets 
usually without any up-to-date infrastructure and 
training (Asad & Gondal, 2022; UAF, 2022). 
These market intermediaries serve as the central 
link in connecting many scattered smallholder 
farmers with consumers, retailers, and other 
distribution networks. But they still work in this 
challenging environment (UAF, 2022). 
Existing literature on post-harvest food losses in 
Pakistan, especially in Punjab, is limited, and most 
of those studies focus on losses at the farm level, 
household level, and during shipping only. The 
literature highlighted problems like poor 
harvesting and handling techniques, insufficient 
facilities for on-farm storage, and inefficient and 
inadequate transportation infrastructure (Ahmad 

et al., 2021; Ahmed et al., 2015; Chandio et al., 
2024; Firdous, 2021; Ghafoor et al., 2022; Khan et 
al., 2025; Naseer et al., 2024; Rahman et al., 2023; 
Shahbazi et al., 2025). However, there are relatively 
few targeted studies on the post-harvest food losses 
in F&V markets of Punjab, especially in the region 
of South Punjab, Pakistan. So, the area for research 
on post-harvest food losses at F&V markets in the 
South Punjab region and difficulties experienced 
by F&V market intermediaries still need to be 
explored. Furthermore, in addition to reducing the 
losses in markets, the market intermediaries also 
face unique pressures, including the need for rapid 
turnover, exposure to price fluctuations, and the 
burden of handling large volumes of highly 
perishable commodities without adequate facilities 
at the market level in the region (Firdous, 2021; 
Khan et al., 2025). 
The post-harvest food losses at F&V markets are 
not just a transfer of on-farm losses to the market; 
the market environment and operations often 
create and intensify food losses at the marketing 
stage of the supply chain (Ghafoor et al., 2022). 
Limiting factors, such as a lack of storage facilities, 
force market intermediaries to sell their product at 
lower rates due to the perishability of fruits and 
vegetables (Faiz et al., 2020; Gunarathna and 
Mahinda Bandara, 2020; Ül Kirci et al., 2022). 
Inadequate packaging of produce triggers 
mechanical damage during handling, storage, and 
transportation of food (Farhan et al., 2010). 
Furthermore, as sorting and grading are not 
typically followed by local farmers, this causes the 
deterioration of high-quality produce to occur 
more quickly, as it may be packed alongside 
damaged or rotten produce. Including these 
management practices, a hidden factor, price 
volatility, makes it unviable to handle perishable 
commodities, resulting in intended wastage / 
postharvest losses at the market level (Naseer, 
2024). 
Accordingly, there is a need to identify the volume 
and causes of post-harvest losses at the market level 
to address these challenges. It is also compulsory to 
design effective measures to tackle these challenges, 
as policymakers and other government institutions 
need targeted and evidence-based findings to 
address these challenges of the F&V market 
intermediaries. So, the objective of this research is 
to bridge this gap by investigating the F&V market 
intermediaries of the district Muzaffargarh.  
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The objectives of this study are (1) to profile the 
socio-demographic and business characteristics of 
fruit and vegetable dealers in Muzaffargarh; (2) to 
quantify the extent and monetary value of post-
harvest food losses at the market level; (3) to assess 
the primary types and causes of these food losses; 
(4) to identify their waste management practices; 
and (5) to investigate the factors that influence the 
level of losses and the sustainability of their 
businesses. Therefore, this research presents a 
detailed analysis of the problems in this sector of 
the supply chain and provides practical solutions to 
reduce losses, improve dealer profits, and enhance 
the overall efficiency of the South Punjab 
horticulture industry. 
 
MATERIALS AND METHODS 
This study was conducted in the F&V markets of 
the District Muzaffargarh, one of the renowned 
districts in agricultural production across the 
South Punjab region, Pakistan (SMEDA, 2021). 
This study area was selected for research due to its 
potential for producing essential commodities, 
vegetables, and fruits in the region (SMEDA, 
2021). The research considered the active and 
registered F&V market intermediaries, i.e., dealers, 
to ensure a true representation of stakeholders 
directly engaged in post-harvest handling and 
marketing activities at the market level. By 
considering this, real-time and authentic 
information was collected to investigate the 
research objectives.  
For the survey, a pre-tested and well-structured web-
based questionnaire was employed to collect the 
data from F&V market intermediaries. The web-
based tool named KoboCollect was used in 
questionnaire development and data collection, 
and a simple random sampling technique was 
employed for the survey. The total number of 
respondents was 94, from whom the data was 
collected about socio-demographic information, 
business operations, assessment of post-harvest 
losses, waste management strategies, access to 
training and advisory services, and perceived 
operational challenges.  
For data analysis, descriptive statistics, and 
econometric models, including multiple linear and 
binary logistic regression, were employed using 
SPSS software. Descriptive statistics include the 
calculation of the frequencies, percentages, means, 
and ranges to review the main characteristics of the 

market intermediaries. Multiple linear regression 
was employed to estimate the factors affecting the 
post-harvest losses at the market level experienced 
by the market intermediaries at F&V markets. 
Various factors, including age, education, 
experience, business volume, and lack of storage 
facilities, inadequate packaging, price volatility, 
access to training and advisory services, were 
considered in multiple linear regression. 
 
Multiple Linear Regression (Determinants of 
Post-Harvest Food Losses) 
𝐹𝑜𝑜𝑑 𝑊𝑎𝑠𝑡𝑒
=  𝛽0 +  𝛽1(𝐴𝑔𝑒)  +  𝛽2(𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)  
+  𝛽3(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒)  +  𝛽4(𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠 𝑉𝑜𝑙𝑢𝑚𝑒)  
+  𝛽5(𝐿𝑎𝑐𝑘 𝑜𝑓 𝑆𝑡𝑜𝑟𝑎𝑔𝑒)  
+  𝛽6(𝐼𝑛𝑎𝑑𝑒𝑞𝑢𝑎𝑡𝑒 𝑃𝑎𝑐𝑘𝑎𝑔𝑖𝑛𝑔)  
+  𝛽7(𝑃𝑟𝑖𝑐𝑒 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦)  +  𝛽8(𝑇𝑟𝑎𝑖𝑛𝑖𝑛𝑔)  
+  𝛽9(𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠)  +  𝜀 
 Where β0 is the intercept, β1...β9 are the 
coefficients of the independent variables, and ε is 
the error term. 
To explore the factors for business sustainability at 
F&V markets, a binary logistic regression was 
employed as follows. 
 
Binary Logistic Regression (Business 
Sustainability) 

𝐿𝑜𝑔𝑖𝑡(𝑃)  
=  𝛽0 +  𝛽1(𝑇𝑟𝑎𝑖𝑛𝑖𝑛𝑔)  +  𝛽2(𝐴𝑑𝑣𝑖𝑠𝑜𝑟𝑦)  
+  𝛽3(𝐶𝑟𝑒𝑑𝑖𝑡 𝐴𝑐𝑐𝑒𝑠𝑠)  
+  𝛽4(𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠 𝑉𝑜𝑙𝑢𝑚𝑒) 
+  𝛽5(𝑃𝑟𝑖𝑐𝑒 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦)  
+  𝛽6(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑜𝑚𝑚𝑖𝑡𝑡𝑒𝑒 𝑆𝑢𝑝𝑝𝑜𝑟𝑡)  +  𝜀 

Where P is the probability that the business is 
sustainable. β0 is the intercept, β1...β6 are the 
coefficients of the independent variables, and ε is 
the error term. 
 
RESULTS AND DISCUSSION 
The findings of the study highlighted that market 
intermediaries in the F&V markets of District 
Muzaffargarh are mainly middle-aged (31-40 years), 
with a mean age of 38 years, and only about 14% 
are above 50. The young ones (aged from 20 to 30 
years) also represent about one fourth of the 
intermediary population, that are about 26% in 
our study sample, which is very good for a food 
dealer to spend a longer span of his in the business. 
The results are represented in the following Table 
1. 
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Table 1: Demographic Characteristics of Respondents 
Category Frequency Percentage (%) 
Age (Years) 
20-30 25 26.6 
31-40 34 36.2 
41-50 22 23.4 
51 and above 13 13.8 
Education (Years) 
5-8 30 31.9 
9-12 40 42.6 
Above 12 24 25.5 
Experience (Years) 
0-5 20 21.3 
6-10 48 51.1 
Above 10 26 27.6 

The descriptive statistic further describes that most 
market intermediaries (42.6%) had 9-12 years of 
schooling, representing the existence of a moderate 
level of literacy in the study area, and 25.5% of 
intermediaries had completed their education 
above 12 years, which collectively make 68.1% of 
intermediaries having a sound education level. It 
has been observed in the literature that a moderate 
level of education is considered a positive asset for 
the adoption of new knowledge and practices 
related to better post-harvest management (Bisheko 
& G, 2023). Furthermore, about 51% of 
intermediaries had about 6-10 years of experience 
in the F&V business in the market, and about 

27.6% had more than 10 years of experience, 
which is a considerable resource for addressing the 
difficulty of the F&V business in the market (Aziz 
et al., 2025). 
The business volume at any market indicates the 
economic activity and operational scale of the 
market intermediaries, which have a direct 
influence on supply chain efficiency, price 
fluctuation, and post-harvest losses management. 
Figure 1 represents the daily business volume of 
F&V market intermediaries. 
 
 

 

 
Figure 1: Daily Business Volume of F&V Market Intermediaries in Tons 

 
The statistic represents that the market 
intermediaries of the study area are primarily 
medium-scale business entities. 40% of the 

intermediaries had 5-10 tons of daily business 
volume, 28% had 10-15 tons of daily business 
volume, only 13% had above 15 tons of daily  
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business volume, and 19% of intermediaries had 
less than 5 tons of daily business volume. This daily 
business volume indicates the efficiency of 

intermediaries as a matter of economic 
importance.  

 

 
Figure 2: Distribution of Monthly Income of Intermediaries (PKR) 

 
The statistic indicates that about 38% of the 
intermediaries earned between PKR 40,001-
80,000, and about 31% earned between PKR 
80,001-120,000 in a month. Only 14% of the 
intermediaries earned above 120,000 PKR 
monthly. This statistic indicates that most of the 
intermediaries earned a modest income in a 
month, which further describes the livelihood 
standard of intermediaries and their families.  
Moving on from the socio-economic statistics, the 
intermediaries of F&V markets were also asked to  

 
report the type of food waste. The intermediaries 
identified several types of waste, which are 
represented in Figure 3. Rotten produce was the 
most prevalent (85.1%), followed by damaged 
produce (74.5%), overripe fruits/vegetables 
(59.6%), and packaging waste (55.3%). The high 
occurrence of rotting and damaged waste directly 
highlighted the lack of handling and storage 
facilities across the supply chain (Khan et al., 2025; 
Manzoor et al., 2021). 

 

 
Figure 3: Types of Waste identified by F&V Dealers 
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After the volume of waste has been quantified, it 
has come to light that intermediaries reported 
about 100-200 Kg (0.1-0.2 Tons) of waste 
(including food and non-food waste) on an average  
 
daily basis. On valuing the reported waste, just 
food waste costs about 1,000-3,000 PKR loss to 
intermediaries daily, which represents a significant 
economic loss of edible food daily at the market 
level. 
As the surveyed F&V market intermediaries are 
earning a median range income in a month, this 
daily economic loss directly impacts their earnings 
and reduces their profits, increasing the financial 
burden on them to either further invest in the 
business or to support their families efficiently. 
This estimate is consistent with economic losses 
due to the post-harvest losses reported at the 
national level in the Pakistan horticulture sector 
(Ghafoor et al., 2022; Khan et al., 2025). 

As it was observed earlier that intermediates are 
facing a significant amount of food losses in terms 
of wastage, also facing financial loss in terms of 
economic value of waste, so here, it is also 
compulsory to identify the root causes of these 
losses borne by intermediaries at F&V markets. For 
this, about 77.7% of market intermediaries 
reported that the lack of storage facilities is one of 
the major causes for such significant food losses at 
the survey markets. They have to place the 
perishable produce in open platforms to sell due to 
a lack of proper storage facilities, which are exposed 
to extreme weather conditions, causing spoilage 
(Ahmad et al., 2021). This result is further 
supported by the econometric analysis (Table 2), 
where the lack of storage facilities showed a highly 
significant positive association (B=5.85, p<0.001) 
with food waste, describing it as one of the major 
factors for food waste losses at the market. 

 

 
Figure 4: Major Causes of Food Waste at F&V Markets 

 
Secondly, the most significant major reported 
cause of food waste at the market is inadequate 
handling, which is reported by about 64.9% of 
intermediaries. After that, inadequate packaging 
was reported by about 61.7% of market 
intermediaries, which is also a root cause of injury 
and rotting of produce during the whole supply  
 

 
chain. Econometric analysis also demonstrates the 
significantly positive impact of inadequate 
packaging on food waste losses (B=4.20, p<0.001). 
Transportation issues were also reported by about 
51.1% of respondents, which may cause delays for 
the delivery of produce, further intensifying the 
food waste losses (Ahmad et al., 2021; UAF, 2022). 
 

Table 2: Factors Contributing towards Food Waste Generation 
Variable Coefficient (B) Std. Error t-Value 
Constant 15.25*** 4.37 3.49 
Age (Years) -0.10** 0.05 -2.00 
Education (Years) -0.25** 0.12 -2.08 
Experience (Years) -0.30*** 0.08 -3.75 
Business Volume (Tons/Day) 1.50*** 0.40 3.75 
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Lack of Storage 5.85*** 1.25 4.68 
Inadequate Packaging  4.20*** 1.10 3.82 
Price Volatility 3.10** 1.20 2.58 
Training Received  -6.30*** 1.50 -4.20 
Advisory Services -2.70** 1.20 -2.25 
R-squared 0.58 
F-statistic 23.40*** 

The results of the Multiple Linear Regression 
model for food waste (kg/day) were statistically 
significant (F-statistic=23.40, p<0.001) and 
explained 58% of the variance in losses (R-
squared=0.58), and are presented in Table 2, 
describing the factors contributing to the food 
waste generation at F&V markets. 
The result of multiple linear regression quantified 
the factors contributing to food waste generation at 
the surveyed F&V markets. The socioeconomic 
factors of intermediaries, including age, education, 
and experience significantly negatively associated 
with food waste generation in the market. The 
result indicates that as the age increases by one-
year, daily waste generation decreases by an average 
of 0.10 kg (B = -0.10, p=0.048), similarly as the 
education increases by a year, the waste generation 
decreases by an average of 0.25 Kg (B = -0.25, 
p=0.040), and each additional year of experience 
led to a more significant decrease of food waste by 
an average of 0.30 kg per day (B = -0.30, p<0.001).   
Whereas this amount of waste reduction is very 
small on an individual basis, if the intermediary is 
older, more experienced, and well educated, he will 
be able to manage the waste more efficiently and 
effectively, based on his knowledge, market tactics, 
and management skills gained over time in 
unpredictable market conditions (Iqbal et al., 
2022; Nawaz et al., 2021). 
Furthermore, considering the business factors, the 
result indicates that an additional ton of business 

volume creates an additional 1.5 kg of waste daily 
(B = 1.50, p<0.001), intermediaries with a lack of 
storage facilities produce 5.85 kg of waste daily 
more than those who have access to storage 
facilities (B = 5.85, p<0.001), and similarly 
inadequate packaging, and price volatility increases 
the food waste generation by 4.20 kg and 3.10 kg 
daily, respectively (B = 4.20, p<0.001; B = 3.10, 
p=0.011). These statistics endorsed that these 
infrastructural and market deficiencies are the key 
factors contributing to the food waste 
generation/post-harvest losses at the F&V markets 
level (Ahmad et al., 2021; Firdous, 2021; Ghafoor 
et al., 2022; Khan et al., 2025; Naseer et al., 2024; 
Nitikaroon and Petrat, 2024; UAF, 2022). 
In addition to socioeconomic, structural, and 
market factors, the influence of extension services 
by the public departments was also analysed. Most 
significantly, access to formal training emerged as 
the single most effective tool for reducing waste 
(Mbesa et al., 2024). Intermediaries who had 
received any training on food waste management 
wasted an average of 6.30 kg less per day than those 
who had no training at all (B = -6.30, p<0.001). 
Moreover, the access to advisory services also 
showed a negative impact, resulting in a reduction 
of 2.70 kg of daily waste (B = -2.70, p=0.027), 
though its effect was less than the access to the 
formal training on waste management. 
 
 

 
Table 3: Factors affecting Business Sustainability 
Variable Coefficient (B) Std. Error z-Value 
Constant -0.85** 0.35 -2.43 
Training 1.35*** 0.40 3.38 
Advisory Services 0.95*** 0.30 3.17 
Credit Access 0.85*** 0.28 3.04 
Business Volume (Tons/Day) 0.20** 0.10 2.00 
Price Volatility -0.72** 0.35 -2.06 
Market Committee Support  0.50* 0.29 1.72 
R-Squared 0.518 
F-Statistics 21.34** 
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For estimating the factors affecting the business 
sustainability at the F&V market, a binary logistic 
regression was employed, and the results are 
presented in Table 3. The results revealed that 
access to training (B = 1.35, p=0.001), advisory 
services (B = 0.95, p=0.002), and credit facilities (B 
= 0.85, p=0.002) significantly enhanced the 
business sustainability by 1.35, 0.95, and 0.85 log 
odds, respectively. These statistics indicate that 
knowledge and financial resources are the main 

factors for business sustainability at surveyed F&V 
markets. 
Moreover, the result indicates that an additional 
ton of daily business volume increases the business 
sustainability by 0.20 units (B = 0.20, p=0.046), 
highlighting the advantages of economies of scale. 
On the other hand, price volatility showed 
destabilized effects on business sustainability (B = -
0.72, p=0.039), which directly threatens the long-
term sustainability of market intermediaries in the 
F&V market. 

 

 
Figure 3: Food Waste Management Practices at F&V Markets 

 
The study also figured out the waste management 
methods being commonly practiced by the F&V 
market intermediaries. It is observed that mostly 
intermediaries practice very common and 
environmentally unsustainable methods for waste 
management. The result shows that the most used 
and top methods were throwing the waste in open 
bins/yards, practiced by about 45% of 
intermediaries, which indicates a serious concern 
for public health and environmental pollution. 
About 30% of intermediaries feed their food waste 
to animals, which is a somewhat beneficial method. 
Only 15% of intermediaries reported that they 
compost their food waste, which represents a 
sustainable and eco-friendly waste management 
practice, but is adopted by a very limited number 
of market intermediaries. The described lack of 
organized waste management and recycling systems 
highlights an urgent need for policy and 
entrepreneurial attention (Rashid et al., 2025; 
Siddiqua et al., 2022). 
 

CONCLUSION AND RECOMMENDATION 
The study described the main and persistent 
challenges faced by fruit and vegetable (F&V) 
market intermediaries in District Muzaffargarh,  
South Punjab, highlighting the analytical 
condition of food waste/post-harvest losses at the 
market level. The scale of post-harvest losses is 
significant, as an individual intermediary loses 
about 100-200 kg of produce daily. These losses are 
not just a statistic but a significant economic loss, 
driven by deeply rooted structural deficiencies. The 
primary causes identified by the intermediaries  
include a lack of cold storage facilities, high 
volatility in market prices, which makes difficulties 
in planning and sales difficult, and the common 
use of inadequate packaging materials and 
methods. 
Furthermore, the study also found a significant and 
negative influence of formal training on food waste 
generation, describing that knowledge and skills 
serve as remedial measures for post-harvest losses at 
the market. However, the statistic that only about 

45%

30%

15%

10%

Food Waste Management Practics (%age)

Open Dustbins Feed Animals Composting Other
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40% of intermediaries have access to formal 
training about waste management, which reveals 
the current significant gap in extension support 
services, further describes the need for potential 
improvements in extension support. 
Subsequently, the study stated deliverable 
recommendations for intervention. Although 
infrastructural and market deficiencies are 
significant, the analysis confirms that 
intermediaries equipped with training in post-
harvest management methods prove capable of 
significantly reducing their post-harvest losses. This 
suggests that sustainability within this sector is an 
achievable goal, one that can be systematically 
fostered through a synergistic approach combining 
knowledge transfer via training, financial inclusion 
through improved credit access, and strategic 
operational scaling. Therefore, effective policy 
must be multi-pronged. It should advocate for 
public-private partnerships to develop critical cold 
storage chains and modern warehousing facilities. 
Furthermore, agricultural extension services must 
be renewed to deliver regular, targeted training on 
proper handling, grading, and packaging. 
Concurrently, market reforms, such as enhanced 
price information systems, should be explored to 
mitigate price volatility. Ultimately, promoting 
sustainable waste management practices, such as 
composting, could transform a current 
environmental liability into a new economic 
opportunity. By strategically addressing these 
interconnected areas, stakeholders can collectively 
work to curtail post-harvest losses, sustain 
intermediaries' incomes, enhance food security, 
and fortify the horticultural value chain 
throughout Pakistan. 
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