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Harvest Quality: 

The quality of local fruits and vegetables is of insufficient quality.   Products that are not first-
class are also stored, so that sorting and grading should be improved.  Main product 
characteristics are seasonal production of vegetables out in the open, bad or average quality.  

Vegetables should be grown in the protected space, which would prolong their production, thus 
prolonging their use and enabling their export, over longer period of time.  

There is a pressing need for the introduction of modern production technologies, new varieties 
for growing and better assortment.  

Harvest Techniques & Maturity: 

Purchasing of the small portable cooling units for quick cooling of the fruit and vegetables 
immediately after the harvest should be stimulated.  Necessity of the quick field heat removal 
from the products must be always emphasized. Cooling the harvest products immediately after 
the harvest is essential to lower the intensity of respiration and reduce losses.  

Simple devices for defining the optimal harvesting time, including determining the product 
maturity level (various rings for sizing, color tables, refractometer for determining the sugar 
levels, measuring device for product hardness) should be made available to the farmers, 
including guides, charts, tables which would be of help to the harvesters in the process of 
harvesting.  

Purchasing the equipment for product washing and removal of field heat is very much needed. 

Purchasing the lines for sorting and packaging of fresh fruit and vegetables for export should 
be encouraged. 

Standards for Packaging and Export: 

Fresh fruit and vegetables should be standardized and in compliance with EU standards.  This 
would involve education efforts for those who sort, package, store and export these products 
about official standards.  

Packaging material (cardboard boxes) should be standardized and in compliance with EU 
packaging standards.  

Liberalizing the Value Added Tax (VAT) for importing plastic pallets (boxes for harvesting and 
storing of products) should be implemented in order to facilitate the use of those products in 
Serbia.  

Labeling and branding of products, making them recognizable to the wider circle of consumers 
in the country and abroad (for example, Best of Serbia) should be supported.  

Establishing of national export corporation or agency for fresh fruit and vegetables would 
enable safe and successful sales of fresh products at the international market. For now, except 
for SIEPA (Serbian Investment and Export Promotion Agency), there are no other forms of 
support to our producers when going to international markets. 

Science, Experts and Awareness: 

There is a general lack of trained work force in the process of storing and distribution of fresh 
products, including technologists and physiologists.  As a result, it would be useful to 
strengthen the post harvest department at one of the universities in the country and support 
linkages with the international Post harvest groups.  Specific post harvest curriculum, including 
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physiology, pathology and post harvest handling, would be useful tools for capacity building in 
Serbia, presumably through institutes of higher learning.  Ultimately, the establishment of a 
Master and Ph.D. studies program on the subject of storing fresh fruit and vegetables 
(Postharvest) would help build capacity in the country.  

Assistance with the organization of local workshops for post harvest handling would be very 
useful, as well as enhanced training for extension services for field assistance.  These efforts 
cold include publishing of technical publications on storing, sorting and packaging of fruit and 
vegetables should be supported.  

o Local Expert Team Recommendations 

On the basis of the tours conducted, the following summaries and recommendations are 
submitted.  It should be noted that recommendations provided here have been included as part 
of the strategic plan for cold chain improvement, provided at the end of this document: 

• Cold Chain Training:  There is a need of training in order to increase awareness of cold 
chain need, especially for cool segment (fresh fruits and, especially, vegetables). 

• Awareness in the Entire Cold Chain:  For both frozen and fresh goods, training should 
include awareness in the whole chain: picking, loading of trucks, handling on the sales 
point.    

• Maintenance:  Training should include maintenance practices and procedures. We have 
seen in the field two more or less identical facilities, from the same supplier, same age, 
but obviously with different maintenance levels. Maintenance is mostly without any 
procedure, supported only by individual interest of the workers.  

• Technology:  Technological parameters and equipment are the most interesting part of 
the problem. Technology is established solely by equipment suppliers, favoring 
particular equipment on the basis of supplier’s economical interest, and not on the basis 
of scientific arguments. An independent technology consultancy would be of great 
significance. 

• Hygiene:  Hygiene is another training issue. Although many of the facilities have 
established, and follow HACCP procedures, sometimes it is only a fulfillment of checklist 
requirements. This problem has proven, to our knowledge, that has to be tackled every 
once in a while, and that is also connected to the overall state of the facility. It is hard 
to convince workers to respect hygiene, if toilet flush is not working, or they do not 
have soap in the washing facilities. In practice, besides having soap in the facilities 
themselves, very often each worker is provided with his/her own monthly quantity of 
hygiene stuff. It happened that, having a surplus of these, workers take some home, 
but we turned a blind eye to this: eventually, radiation of hygiene material from facility 
to workers homes increased overall hygiene standards. 

• Pre-Sorting of Products:  Visiting the facilities, we have not observed significant 
quantities of rejects. As a result, sorting of the goods in the facility produces different 
classes of product, but never a product that does not go into the cold store. 
Subsequently, we feel that there is a possibility to increase the capacity of the cold 
chain by better sorting process.  

• Packaging:  Apart from the facilities that have customers for export, and are provided 
with certain type of packaging material, there seems to be no tendency for improved 
packaging, especially in the fresh fruit and vegetables part.  This is particularly obvious 
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for products going to retail: specially packed fresh products are always, nearly without 
exception, imported. This seems to be a result of retail demands. 

• Horizontal and Vertical Linkages:  There are some associations in the trade, which 
encourage, up to an extent, horizontal linkages, but we cannot see a clear result from 
this. Reason might be historical in that those associations in the past were state 
organized, and mostly serving only its own employees.  There is certain disbelief that 
such associations can help the business. Some examples and ideas, of what those 
associations could achieve, case studies from some other countries might improve 
things in this segment. Vertical organization is, more or less, even weaker. With big 
retail chains at the retail end, that have no interest whatsoever to make its suppliers 
stronger, this can not be improved any time soon.  

• Delays in Payments from Retail Buyers:  Overdue payment for goods is a common 
practice in most retail chains: money collected in the retail sometimes needs up to six 
months to reach the supplier, and all the chain downwards is affected. With the crisis, 
situation is only getting worse, but be aware that such a behavior was common practice 
here even in the best of times. Although, formally, this has nothing to do with 
regulations, and does not call for legal actions, it is obvious that such a behavior is 
greatly jeopardizing everybody down the chain, which, eventually, can result in local 
production collapse. There was no action from the authorities to do anything with it 
whatsoever so far, and it seems that there will not be any actions in the foreseeable 
future.  

• Incentives:  There seem to be some incentives from the state for certain products, but 
its effectiveness is up to economists to asses. The fact is, however, that money coming 
from the incentive program is normally delayed. 

• Energy efficiency:  We have not seen any awareness for more energy efficient 
equipment in the field. There is awareness of high electricity bills, but people take it as 
it is, and do not seem to put it in a connection with energy efficiency, neither in the 
production procedures, nor in the new equipment acquisition. Most drastic situation, we 
have observed with a mushroom grower: He understands that he can not produce cost 
effectively due to high energy costs, but he has not heard of energy recuperation 
equipment. In other cases, breakeven point is not reached yet, but energy efficiency is 
still something distant and exotic. 

• Regulations, Building Permits and Inspection Practices:  In many cases, obtaining a 
building permit takes months, if not years to obtain. A common practice is to start an 
investment without it, and to obtain it along the way, if ever. This puts investors of this 
kind in a position to be very vulnerable to corruption proposals, which drains their 
financial resources and wastes their time. Although this problem is known to the 
authorities, and officially everybody is doing all that is possible to improve the situation, 
the fact is that the final result, the time needed for building permit, is only getting 
longer. A new bill proposal is being prepared, but, to our best knowledge, from what we 
have seen, it is not going to improve things, no matter what the proposal writers are 
claiming. It comes as no surprise, since this proposal seems to be written by the same 
group of people that wrote previous law. The fact that regulations are used mostly as 
an infinite source of additional income for certain structures is not giving hope that 
anything is going to get better soon. Inspection practices in most cases are proactive, 
but sometimes also favor strictness in order to gain additional income where it should 
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not exist. This seems to be a problem that can be solved with additional action in 
foreseeable future. Another problem is ever-changing regulations, and inspection 
services that are not always up to a task. 

• Infrastructure:  The biggest problem regarding infrastructure seems to be electrical 
power supply. It is a common practice in Serbia that investors are required to build a 
section of infrastructure, like overhead lines, transformers and pumps in order to get 
electricity or water, but than they have to give it as a donation to infrastructure 
company. What to build is decided by an infrastructure company, and often can include 
some future expansion plans of other possible users, but for this, they do not receive 
either bill credit, or shares in the company, and requests from local company sometimes 
can be ridiculous. We know from an example that a foreign investor has been operating 
a facility for some months with a generator in a suburb of Belgrade, with a respectable 
power grid, as an electric supplier insisted from them to invest in a ridiculous amount of 
money. 

• Financial services:  As in every country, money is more easily accessible for those that 
already have it, than for those that do not, but the interest rates in Serbia seem to be 
highest in the region, at the moment. And are sometimes provided with seemingly the 
same money that has been delayed from the retail chain.  

COMPETITIVE CONSTRAINTS TO COLD CHAIN DEVELOPMENT IN SERBIA:  

Author’s Note:   

The following specific constraints to competitive expansion and development of the integrated 
cold chain in Serbia were alluded to in the assessment, above, but are summarized in the 
following section: 

o General 

Cold Chain Awareness: 

Across all elements of the integrated cold chain there is a general lack of awareness of the 
financial benefits of the integrated cold chain, and the magnitude of impact “downstream” 
associated with breaches in the cold chain.   

Farmers focus, for good reason, on the production and harvest of their crops, often not taking 
into consideration their use of pesticides or herbicides and the resulting impact on post harvest 
life of the crop.  At the time of harvest, little thought is given to harvest maturity, the type of 
harvest equipment and harvest practices that will enhance cold chain handling of products 
throughout the value chain.  Bacteria, bruises, damage and temperature abuse at the point of 
harvest has an additive effect during the later stages of processing, packaging, storage, 
distribution and sale of the perishable products.  Field-level removal of heat, proper harvest 
procedures, proper use of containers and crates, and proper transportation to consolidation or 
packing sheds will pay huge dividends at later stages of production and storage of horticulture 
crops.   

Companies that process, package or add value to perishable foods share an equal responsibility 
for preserving the innate quality of the products.  Unfortunately, many in this sector of the 
business fail to appreciate the “cause and effect” of poor product handling and packaging, and 
suffer the losses associated with poor cold chain management.   
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The storage sector, while seemingly simple, plays a critical role in temperature management, 
product handling and rotation for optimum shelf life and quality.  Many in this industry fail to 
appreciate the impact of proper temperature, airflow and humidity requirements for fresh 
perishable foods as well as the importance of maintaining proper and consistent cooler and 
freezer temperatures for optimum product preservation during the storage period.   

Furthermore, the handling and distribution of perishable products post-storage often results in 
excessive damage, decay and destruction due to lack of knowledge and awareness of proper 
handling procedures.   

Finally, the sales sector, which is responsible for the final presentation to the end user, often 
times fails to properly receive, store and display the products on the basis of inadequate 
information pertaining to proper methods or the impact of poor procedures on end-point quality 
and marketability.   

Limited Access to Modern Technology: 

As integrated cold chain systems evolve they gradually, although sometimes dramatically, 
improve the level of technology used to produce, transport, process and store perishable 
products.  Modern equipment and supplies are a key component to improving quality, safety 
and processing efficiency of cold chain systems, and evolve at a pace consistent with 
availability to credit and financing.   

All sectors of the industry experience constraints in their ability to purchase and install modern 
farming, harvest, packaging, processing, storage, distribution and display equipment and 
technology.  Outdated systems result in outdated end products, many times lacking the 
inherent quality and safety to survive the distribution cycles required of modern day networks.  
Technology and equipment, of course, require investment and maintenance, which can be a 
limiting factor in the evolution of cold chain systems in underdeveloped markets.   

Specifically within the cold storage industry, there appears to be a very limited scope of 
reference for making key purchasing decisions, such as installing Ammonia or Freon based 
systems for refrigeration or selecting the proper quality of refrigeration equipment.  A small 
number of sales representatives are working in Serbia, resulting in a limited exposure of 
Serbian businessmen to new technologies other than what is being offered by the small set of 
suppliers.  As a result, businessmen have few choices when selecting new technologies, and 
equipment utilized in Serbian facilities appears to be of the lowest quality and durability, which 
will lead to costly upgrades or repairs in the future. 

Vertical Industry Linkages: 

The fruit and vegetable industry is comprised of several different tiers (levels) of businesses, 
including but not limited to producers (farming), processors, cold storage, distributors, and 
sales (end users, including exports).  However, independent groups, individuals and businesses 
do not have good working relationships and networking linkages between industry tiers, 
thereby limiting industry growth, information transfer, cooperation, and competitive advantages 
when compared to neighboring industries.   

Horizontal Industry Linkages: 

Within each tier (level) of the industry, as identified above, individuals and businesses lack 
basic networking linkages and relationships, resulting in a fragmented and heterogeneous 
group of businesses incapable of improving the overall status of the fruit and vegetable 
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industry.  Within each tier of the industry there is a limited sharing of information, ideas, 
contacts, goals and vision that is constraining industry growth and development. 

Delays in Obtaining Permits for Construction or Upgrades: 

Interviews with industry professionals indicate that the process for obtaining construction 
permits, both actual and temporary, for facility upgrades or construction are painfully slow, and 
represent a considerable constraint to renovation and growth.  Apparently the process can take 
between six months to a year for the permit process to be approved by local authorities. 

Training and Technology Transfer: 

Developing skills through training and technology transfer remain a critical constraint to 
effective cold chain development in Serbia.  Every sector of the industry is faced with this 
problem, with farmers needing access to information and training on modern farming methods, 
new varieties and inputs, and proper handling and harvesting systems.   

The packing and processing sector is in need of information on new handling and storage 
techniques, packaging technology and management programs to maximize quality, yield and 
safety systems.   

Cold storage and distribution systems, including advanced systems to modify atmospheres 
during storage, are constantly changing, thereby necessitating the transfer of new technology 
and training of warehouse personnel.   

And finally, sales sectors are in a constant need of new trends and marketing programs 
designed to entice consumer purchases and return visits.   

Training and technology transfer are driven by human interaction and sharing, with qualified 
personnel from developed industries spending time and energy sharing information and 
techniques with their professional counterparts in underdeveloped or emerging markets.   

The local university system does not have adequate resources and curriculum to offer modern 
post harvest handling courses and information for outreach and education.   

o Production 

Product Varieties: 

Varieties of products in Serbia, especially in the fruit and berry sectors, are outdated for current 
consumer demand, and appear more suitable for processing.  Efforts to introduce new varieties 
are ongoing, but at the present time the availability of new varieties for retail sales growth and 
exports is a primary constraint to the market, affecting both demand and production yields. 

Absence of Economies of Scale in Production: 

The majority of production of fresh fruit and vegetables appears to be from small- to medium-
sized farms, which lack the production volume to achieve adequate economies of scale for 
efficient product margins.  The lack of consolidation of harvested products, as is possible 
through cooperatives and associations, results in an environment where each farmer is selling 
his or her product directly to processors, further diminishing the selling power associated with 
efficient production and consolidation. 

Inconsistent Quality and Volume: 

Small- and medium-sized farmers are producing a wide variety of agricultural crops without the 
quality and consistency necessary to supply a functional processing industry.  Processors 
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complain that the harvest of fruit and vegetable crops from year to year is much too variable, 
and variation with the harvest season, from farmer to farmer, is too great to produce a 
consistent finished product.  This was seen during the course of the assessment with regard to 
size, color and quality of products being placed in storage from local farmers.   

Absence of Good Post Harvest Technology: 

Serbian farmers are not applying good post harvest handling practices and technology to 
harvested products, resulting in significant losses through bruising, spoilage, scaring and 
crushing.  Effective use of harvest tools, bins, lugs and crates is a primary constraint to 
effective storage and processing efforts.  Furthermore, the absence of pre-cooling of harvested 
products to quickly remove field heat is exasperating the problem of fruit spoilage and losses. 

o Processing & Packaging 

Ineffective Application of Established Grades & Standards: 

Grades and standards for fruit and vegetable products, developed by the MoA are not 
adequately and efficiently applied in the sorting, grading and selection of fruit and vegetable 
products for domestic sale and export.  Each processing company applies their own set of 
standards, often times with random consistency, to products being stored, processed or 
exported.  As a result, the products within specific classes, such as Granny Smith apples, are 
inconsistent across the industry, presenting a competitive constraint for the industry, especially 
in export markets.   

Inconsistent Application of Sanitary Standards: 

During the course of the assessment and facility tour, the research team did not see a single 
food safety inspector or agent of the MoA, the agency presumable responsible for plant 
sanitation and food safety.  Processing facilities appear to be responsible for their own 
sanitation programs, which are ineffectively and inconsistently applied, resulting in unsanitary 
operations. 

Facilities that claim to operate under ISO or HACCP principles were inconsistent with paperwork 
and application of the standards.  Evidence of pest infiltration, contamination and other 
dangerous food safety constraints were widespread.   

o Cold Storage & Distribution 

Cooler Utilization: 

Utilization of cooler storage space for chilled and frozen product storage is not effectively 
managed, resulting in poor air flow and storage conditions.   

Within the controlled atmosphere storage of apples it appears that coolers are overstuffed with 
fresh product, resulting in excessive initial rates of respiration and presumably leading to high 
levels of spoilage during the storage period.  Products in coolers are stacked too close to walls, 
preventing adequate air flow and cooling.  It is estimated that pre-sorting of fruit and 
vegetables prior to long-term storage would increase available cooler capacity by 30 percent. 

Frozen cooler areas are not properly managed to support first in, first out (FIFO) practices, and 
most freezers were not properly loaded for maximum air flow and functional use.   
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Poor Facility Maintenance, Sanitation & Operations: 

Warehouse operations, including effective preventative maintenance (PM), sanitation and 
management programs are not effectively used in Serbia, resulting in inefficient operations that 
are basically unsanitary and costly. 

Transportation Costs: 

Complaints about high transportation costs through Serbia were noted during the course of the 
assessment, including the poor road conditions, excessive costs of tolls, and the cost of trip 
permits, thereby making ground transportation in Serbia a competitive constraint.   

It is estimated that over 95% of the fruit and vegetable products in Serbia are transported 
over-the-road, with a very small percent utilizing air freight or river transport. 

o Sales 

Export Packaging: 

Packaging of commodity products for export, especially apples, is of very poor quality and 
durability, resulting in significant losses of products during the export process due to damage 
and over-the-road bruising.  Flimsy cardboard boxes and/or lightweight wood crates are used 
to save money, but the result is a very poor appearance and value for exported products.  
Layer packs and other tools to prevent transportation damage are not utilized on a consistent 
basis. 

Retail Packaging: 

Local products packaged for retail sale are simple and lack brand awareness and marketing 
support.  As a result, local products fail to compete well against imported products of the same 
type, mainly due to poor marketing and brand development locally. 

External linkages: 

Serbian exporters complain that they do not have good contacts with buyers outside the 
country, and that they lack options for selling fruits, vegetables and berries beyond traditional 
“low-cost” buyers in Russia and Ukraine. 

Absence of Advocacy & International Representation: 

Serbian exporters lack representation from an organized export association, and have no 
means to promote Serbian products internationally other than independent company efforts.   

STRATEGIC PLAN FOR COLD CHAIN IMPROVEMENT: 

The following specific and targeted projects, activities or programs are recommended, on a 
general and sector specific basis, to improve the integrated cold chain in Serbia.  It should be 
noted that some of these activities have been initiated or implemented prior to release of the 
final report.    

As a result of the cold chain assessment the following specific activities, programs, concepts 
and/or projects are recommended for the fresh fruit and vegetable sector in Serbia: 

o General: 

Training, Education and Extension Outreach:   

Cold chain awareness and training is needed at all levels of the industry, from the farm level 
through processing, packaging, storage, distribution and sales.  Training in cold chain handling, 
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storage, distribution and sales is necessary, and recommended as part of a comprehensive 
training effort.   Training modules should be created and replicated throughout the country as 
part of a comprehensive extension outreach program. 

Post harvest training at the university level is encouraged, using a body of existing post harvest 
materials and experts.  Training programs for warehouse operations are also encouraged, using 
existing institute learning modules customized and designed for in-country utilization. 

Materials need to be consolidated and translated for use in training efforts at all levels, 
including field-level outreach, extension services, and university centers of learning. 

Technology Transfer through Short Term Technical Assistance Programs: 

Information transfer using short term technical assistance (STTA) programs and international 
experts will facilitate the sharing of modern information with industry experts across all sectors.  
Effective use of STTA personnel on a generic as well as a targeted basis will allow for capacity 
building of technical expertise in Serbia, and allow for an influx of new ideas, relationships and 
networking between industry experts. 

Specific STTA needs are evident in each sector and across all elements of the fruit and 
vegetable industry.  Production, post harvest handling, processing, storage, sanitation, 
operations and marketing STTA programs would greatly benefit the fruit and vegetable industry 
in both the short- and long-term. 

Create and Promote Market Linkages through Associations: 

Association development, both vertically between industry groups and horizontally within 
industry groups, should be continued in an effort to create and strengthen linkages.  Enhanced 
communication, information sharing, outreach, advocacy and promotions are possible with 
effective industry associations.   

Emphasis on creating or strengthening associations for exporters, cold storage operators, 
processors and producers should remain a priority.  

Cold Chain Demonstration Project:   

As integrated cold chain systems in Serbia are strengthened, the model for success should be 
promoted to other potential stakeholders, and should include an emphasis on showcasing 
effective integrated systems through demonstration projects.    

Policy Reform: 

Efforts to streamline policies and procedures for agricultural industries will facilitate the growth 
of the cold chain.  Specific emphasis on improving the ability to import modern packing crates 
(currently not produced in Serbia, but expensive to import due to tariffs and duties) will allow 
for the sector to improve technologies.  Likewise, improvements in the ability and speed with 
which construction permits are issues would streamline renovations.   

o Sector Specific: 

Apple Utilization Project: 

Apple production in Serbia represents a core business, and has potential for strong domestic 
and international sales potential.  However, current apple harvest systems, sorting programs, 
storage regimes and marketing are limiting competitiveness and growth.  Apples are not 
harvested with respect to short- and long-term usages, and tend to be harvested when ripe for 
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consumption.  While this is ideal for the short-term market, it presents significant problems for 
the long-term storage and results in a high level of spoilage and downgrading of fruit during 
post-storage sorting and packaging.  Apples placed into long-term storage should be harvested 
before ideal consumption maturity, and pre-sorted going in to storage to eliminate second- and 
third-grade products, which utilize valuable storage space and enhance spoilage of other high 
quality fruit in long-term storage coolers.  

As a result, a program to educate and provide technical assistance to operators of CA storage 
units, along with their key produce suppliers, would significantly accomplish the following 
goals: 

o Achieve effective selection of fruit for harvest on the basis of appropriate harvest 
maturity for short-term and long-term utilization. 

o Reduce the amount of second- and third-grade fruit being placed into storage, thereby 
reducing the cost of storage for high quality fruit by reducing the cost of storing second-
grade fruit. 

o Improve the utilization of existing cooler space by properly loading coolers with the 
appropriate amount of fruit for storage, thereby increasing the amount of available 
storage for first-grade products. 

o Improve the percent of first-grade products available for sale at the end of long-term 
storage, thereby reducing storage losses and downgrades of fruit after storage. 

The idea behind the project is reduce the costs associated with storing fruit that is not of first-
grade quality, while maximizing existing cooler space and increasing cooler capacities without 
constructing new facilities.  It is feasible to expect reductions in downgraded and spoiled fruit 
at the end of the storage period by as much as 25 percent, while increasing the percent of 
first-quality fruit coming out of storage without adding additional storage facilities. 

Key components of the program could include: 

• Stakeholder Identification & Outreach:  Identification of key CA facilities willing to 
participate in the project, along with identification of the key suppliers willing to 
embrace the new technologies associated with the project is a critical step in the 
potential success of the project.  Participating farmers must be willing to commit to 
marketing a certain percentage of their crop on a short-term basis, with an emphasis on 
eliminating second- and third-grade products from storage.  Participating CA facilities 
must be willing to engage in pre-sorting of product prior to storage, eliminating second- 
and third-grade products from storage systems, while agreeing to properly load CA 
coolers and avoiding overloading coolers.  Operators must understand that this may 
result in slightly smaller carrying capacities of coolers, but should result in higher yields 
of first-grade products and lower unit costs for apples coming out of long-term storage 
(due to reduced losses and downgrades). 

• Harvest Training & Tools:  Providing harvest training and education to suppliers of 
apples to CA storage for long-term storage, assisting them with the segregation of 
harvest for short- and long-term sales, and assisting with the determination of ideal 
harvest maturity for each sales strategy.  Tools to accomplish this could be provided as 
part of the project, including simple and low-cost tools to determine harvest maturity 
and the training necessary to make important selection decisions.  Additional harvest 
tools would be provided, as needed, to ensure proper harvest and fruit quality at the 
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field level.  Harvest programs would also include expedited delivery systems to CA 
facilities, in order to limit the amount of time products spend from harvest to initial 
cooling.   

• Cluster Support with STTA:  Depending on the number of CA stakeholders, it is 
advisable to assign STTA personnel to groups of stakeholders, such that one consultant 
can work with several stakeholders over the course of the project, providing advice and 
assistance to the stakeholder and his or her suppliers. 

• Development of Program Parameters:  Prior to the harvest season it is important to 
develop the specific parameters of the program, including the level of post harvest 
interventions, pre-selection criteria, outreach information, economic justification, and 
potential measurable results.  Materials and outreach information, including selection 
criteria and visual aids, will need to be created in advance of the harvest.  Some 
components of importance include, but are not limited to: 

o Indices for short- and long-term maturity selection 

o Standardized post harvest procedures 

o Timeline for delivery to CA facilities (upper control limits) 

o Pre-selection procedures and criteria (color scores, defect criteria, packaging) 

o Cooler utilization scheme (loading pattern, capacity, CA parameters) 

o Storage duration 

o Post-storage procedures (dipping, sorting, packaging, marketing) 

o Evaluation criteria 

• Evaluation and Measurable Results:  Some potential measurable result could include: 

o Recommendations, including physical and visual aids, for proper harvest 
maturity, by strategic use (short- and long-term indices) 

o Recommendations for proper post harvest procedures, including field and pre-
selection parameters 

o Pre-storage improvements: 

� Percent increase of space available for first-grade product storage (as 
compared to existing system) 

o Post-storage improvements: 

� Percent of first-, second- and third-grade fruit after storage 

� Economic advantages of program 

• Energy cost of storage 

• Value of products in cooler (as compared to existing system) 

� Quality and yield impact 

Chilled Berry Project: 

Chilled berry consumption in Serbia is very small, perhaps only one percent of total production, 
with the majority of berries sold frozen for processing.  In the short term, efforts to promote 
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local berries to domestic consumers for fresh consumption should be enhanced, using existing 
varieties of berries while develop and integrated distribution system for “direct to retail” 
marketing.  In order to be competitive, fresh berries must be more durable and differentiated 
to the Serbian consumer.  Durability includes proper harvest selection, sorting, cleaning, and 
grading.  Properly packaged products that enter into the cold chain will have extended shelf life 
(durability) and be attractively differentiated to the consumer, thereby presenting a purchase 
opportunity that currently does not exist in adequate levels.  Components of the program could 
include: 

• Harvest Training & Tools:  Awareness, training and education efforts to improve harvest 
techniques and post harvest handling of berries is part of the program.  Efforts to 
harvest at the proper maturity, reduce damage, destruction, and injury are critical 
components of the Direct to Retail marketing program, along with the proper use of 
harvest tools, including equipment, tubs, bins and transport tools.  It is important to 
note that in the early stages of the project existing varieties of berries would be 
promoted to local consumers. 

• Proper Post Harvest Handling:  Value added sorting, cleaning, pre-cooling and 
packaging is important for product durability and differentiation.  Utilizing a field-level 
field packing and cooling systems, such as the model illustrated in figure 1 below, 
chilled berries could be prepared for local distribution with relative ease and limited 
cost.  

 

• Refrigerated Transport to Market:  Utilizing small refrigerated trucks, fresh chilled 
berries could be transported in small quantities directly to market.  These products 
would have extended shelf life capabilities, perhaps double existing limits, as well as 
consistent presentation and packaging for enhanced marketability.   
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In the long term, success from the short term program could be used to encourage Serbian 
berry producers to introduce new varieties of fresh berries with more consumer appeal, while 
maintaining the existing market for berry processing (freezing) and utilizing the methodology 
established for field packing.  These new varieties in combination with modern packing systems 
would allow for the development of alternative marketing channels, including export sales.  

o Production:  

Improve Post Harvest Handling Systems:   

Efforts to promote pre-cooling of products, effective use of harvest equipment and proper 
product delivery systems will provide low-cost solutions to product damage, destruction, decay 
and discounts.  Awareness programs and simple systems, including forced air cooling, effective 
use of shade, and proper handling systems at the field level will provide tangible short term 
benefits to innovative farmers and farm groups.    

o Processing & Packaging: 

Showcase New Technologies: 

Efforts to provide processors with access to the latest technology, through electronic (web 
based) resources will help facilitate the introduction of new technologies into the marketplace.  
Technical releases and outreach will help with business investment in advanced systems. 

o Cold Storage & Distribution: 

Showcase New Technologies: 

Efforts to provide processors with access to the latest technology, through electronic (web 
based) resources will help facilitate the introduction of new technologies into the marketplace.  
Technical releases and outreach will help with business investment in advanced systems. 

Introduce Warehouse Operations and Maintenance Assistance Programs: 

Basic warehouse operations and management programs, both written and classroom, are 
available and should be provided to local business operators.  Programs that teach modern 
management, sanitation, maintenance and operations functions will help local service providers 
upgrade facilities to meet international norms. 

Process control programs: 

Warehouse efficiency programs, including inventory management, receiving, put away, 
storage, and shipping systems, will significantly enhance local warehouse operations by 
reducing counter-flow and inefficient handling systems.  Efficiency programs can also include 
information about the benefits of improving cooler capacities through racking systems and 
other tools. 

Sanitation Training: 

Basic sanitation training, including HACCP pre-requisite programs such as Good Manufacturing 
Practices (GMP) and Standard Operating Procedures (SOP) are needed.  Warehouse 
management would benefit from training and implementation assistance on sanitation systems 
for improved warehouse operations.  The growth of the fruit and vegetable sector, especially 
into international markets, will be contingent upon improved and verifiable (through records) 
sanitation systems. 
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Competitive Analysis of Road Transportation System: 

Accurate information pertaining to the actual costs and constraints associated with over-the-
road transportation of commodities in large trucks is needed.  Efforts to quantify the costs and 
potential areas of improvement could be enhanced through a comprehensive transportation 
study of Serbian trucking systems. 

o Sales 

Expand niche market for chilled products: 

Developing alternate sales and marketing channels for chilled products, especially berries and 
vegetables, is a priority for ultimate expansion of the fruit and vegetable sector.  Efforts to 
create demand for chilled products will be contingent, at least in part, on product differentiation 
and the ability to create demand for fresh chilled products.  This effort will be inclusive, and 
perhaps an end result of, other recommendations listed in this report, including effective pre-
cooling, sorting, packaging and branding of chilled fruits and vegetables. 

APPENDIX: 

The following documents are provided for reference in the appendix:    

1) List of MoA Facilities, Sorted by Capacity 
2) List of Facilities Visited by Consulting Team 
3) List of Top 10 Facilities, as Selected by Consulting Team 
4) Site Evaluations ~ International Refrigeration Engineer 
5) Site Visit Summaries ~ Consulting Team 
6) Economic analysis of selected cold chain opportunities 
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