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INTRODUCTION

This report forms part of a broader study on the technological changes and skills needs of the Western
Balkan agri-food sector, conducted by the European Training Foundation (ETF). This aim of this report
is to examine the potential of the Serbian agri-food sector from the perspective of the skills demand
and supply in the following three niches of agri-food value chain: digitalisation in agriculture and food
processing, biochemical and microbial products for agriculture, and organic and functional foods.

Skills and their development, including through vocational education and training (VET), play a major
role in the implementation of the country’s the Smart Specialisation Strategy (S4) which identified the
agri-food sector as one of the Serbia’s main priority areas.

A two-step data collection process was used in preparation of this report. In the first step, desk
research on food production and food processing was combined with statistical analysis of the
available data from national statistics sources and Eurostat. In the second phase, in total 27
representatives from academia, business, the governmental sector, and business intermediaries such
as employment organisations and civil society organisations were interviewed.

The study aims to inform further steps at the national and regional level in supporting the innovation
ecosystems, VET, higher education and skills development, as well as lifelong career guidance
systems and thus contribute to successful implementation of Smart Specialisation Strategy in the agri-
food sector in Serbia.

OVERVIEW OF THE AGRI-FOOD SECTOR

Key business statistics

Agriculture and fisheries

Within the broader agriculture, forestry and fisheries sector (NACE A) in Serbia, the sector of crop and
animal production, hunting and related service activities (A1) is the main contributor to the national
GDP. According to the Statistical Office’s data for 2022, the gross domestic product realised within this
sector makes up around 6% of the total GDP of Serbia. During the 2019-2021 period, the GDP in the
crop and animal production, hunting and related service activities continuously grew from 5.7% to 6%.
The share of fishing and aquaculture (A3) remains insignificant in Serbia’s GDP.

TABLE 1. KEY INDICATORS OF AGRICULTURE SECTOR IN SERBIA

Indicator Units 2019 2020 2021

Gross domestic product

Al: Crop and animal in million EUR 2,621.05 2,838.09 3,213.35

production, hunting and % share of total 5.7 6.0 6.0

related service activities GDP

A3: Fishing and aquaculture in million EUR 15.08 13.48 12.65
% share of total 0.01 0.01 0.01
GDP

Business sector — the number of enterprises

Al: Crop and animal production, hunting and N/A 3380 N/A

related service activities

Micro-sized (up to 10 employees) N/A 2,619 N/A
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Small-sized (up to 50 employees) N/A 351 N/A

Medium-sized (from 50 to 250 employees) N/A 82 N/A
Large-sized (more than 250 employees) N/A 328 N/A
A3: Fishing and aquacultures N/A N/A N/A

Source: Authors’ calculations according to data from Statistical Office of the Republic of Serbia, BRA, and Labour Force Survey.

The disaggregated data on the number of enterprises for the A sector were mainly missing. The data
for the crop and animal production, hunting and related service activities (A1) were partially available
from the Business Register Agency (BRA) statistics. According to the BRA there was 400,646 of
registered business entities? in this sector at the end of 2020, which accounted for slightly less than
1% of the total number of registered active business entities. In the crop and animal production,
hunting and related service activities (A1) sector there were 3,380 registered enterprises, mostly
composed of micro and small-medium enterprises (see the table above).2 Micro-sized enterprises
represented 77.5% of the total number of enterprises in this sector. The remaining share is distributed
between small enterprises, which make 10.4% of the total number of companies in the sector;
medium-sized enterprises, which make only 2.4% of the total number of enterprises in the sector; and
large enterprises, which make slightly below 10% of the total number of enterprises within the crop
and animal production, hunting and related service activities sector.

Food processing

One of the most significant challenges for the Serbian economic growth is the promotion of the agri-
food sector development, which would be based on the production of value-added products.?
Maximising the potential in the domestic agri-food sector is largely based on the food processing
industry, i.e., manufacture of food products (NACE C10) and manufacture of beverages (NACE C11).
Between 2017 and 2021, the share of the manufacture of food products in Serbia’s GDP decreased
from 2.9% to 2.3%. At the same time, the share of the manufacture of beverages in GDP remained
stable at 0.5-0.6%.

TABLE 2. KEY INDICATORS OF FOOD PROCESSING SECTOR IN SERBIA

Indicator Units 2019 2020 2021

Gross domestic product

C10: Manufacture of food in million EUR 1,064.85 1,148.75 1,235.31

products % share of total 2.3 2.4 2.3
GDP

C11: Manufacture of in million EUR 250.87 238.80 264.34

beverages % share of total 0.5 0.5 0.5
GDP

Business sector — the number of enterprises

C10: Manufacture of food products 2897 2876 N/A

C11: Manufacture of beverages 426 455 N/A

Source: Authors’ calculations according to data from Statistical Office of the Republic of Serbia.

The data on the number of enterprises* show that the manufacture of food products (C10) sector is
much larger in comparison to the manufacture of beverages (C11) sector (see the table above).
According to latest data from 2020, the number of registered enterprises in manufacture of food

! Including legal entities and entrepreneurs.
2 Business register agency. (2022). Unified entity search. Retrieved from: https://pretraga2.apr.gov.rs/UnifiedEntitySearch.

3 Government of the Republic of Serbia. (2020). Smart Specialization Strategy. Belgrade: Ministry of Education, Science and
Technological Development, Republic of Serbia. Available here.
4 Business register agency. (2022). Unified entity search. Retrieved from: https://pretraga2.apr.gov.rs/UnifiedEntitySearch.
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products sector was 2,876, which was around 18.4% of total number of companies in the
manufacturing sector as a whole. The number of companies in the manufacture of beverages sector
was 455, equalling to around 2.9% of total number of companies in the manufacturing sector (NACE
C). However, the number of companies in the manufacture of beverages sector increased from 2019
to 2020, while the number of companies in the manufacture in food products sector slightly declined in
the same period. This, however, has little impact on the GDP given the small size of both sectors.

International agri-food trade

As shown by the figure below, both export and import of agri-food products in Serbia increased
steadily during 2017-2021 period. In 2021, the value of export reached EUR 4,006,798,340 or about
17% of the export of all products from Serbia, while the value of import was EUR 2,299,425,950 or
about 7% of all imported products. Noting that exports were higher than imports, the Serbian agri-food
sector achieved a positive trade balance in the amount of EUR 1,707,373,395.

FIGURE 1. EXPORT AND IMPORT OF AGRI-FOOD PRODUCTS FOR 2017-2022, IN EUR
THOUSANDS (BY SITC REV. 4, GROUPS)

4500000
4,006,798 €

4000000
3,308,495 €

3500000

2,881,421 €

2,694,11
3000000 2536330 € ,694,119 €

2500000 — 2,299,425 €

1,963,048 €
2000000 1650,458 € 1,754,631 €

1,442,078 €
1500000 ==

1000000
500000

0
2017 2018 2019 2020 2021

e EXpOrts ~ e=====|mports

Source: Authors’ calculations, based on the data from Statistical Office of the Republic of Serbia. Available here.
Note: Values are converted from USD to EUR using 0.91 exchange rate.

Within the agriculture, forestry and fisheries sector, the crop and animal production, hunting and
related service sector (Al) realises significant trade exchange. In 2021, the value of exports in this
sector constituted 6% of country's total exports (see Annex 1 for more detailed agri-food trade data).
With higher exports compared to imports, this sector achieved a trade surplus of around EUR 607
million in 2021. However, within the fishing and aquacultures sector (A3), a trade deficit was recorded
in the last three years. In addition to the relatively small sectoral GDP, this sector also recorded a
decline in the value of production in the observed period (see Annex 1).

The food and beverages processing sector has a positive trend in international trade. According to
the data presented in Annex 1, the share of exports in the manufacture of food products (C10) sector
was at the level of 9.7% of the total exports of Serbia in 2019 and reached 10.5% in 2020-2021. The
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manufacture of beverages sector (C11) exported much less, reaching about 1.5% of the total national
export. Moreover, the Serbian food processing industry achieved export growth and trade surplus in
recent years. The trade surplus of the manufacture of food products sector increased from EUR
617,500,000 million in 2019 to EUR 815,400,000 in 2021. In addition, the manufacture of beverages
sector also recorded an increase in trade surplus — from EUR 124,900,000 in 2019 to EUR
145,300,000 in 2021. If these positive trends continue, the potential of the food processing industry
could represent an even greater advantage of the Serbian economy on international markets.

Within the food processing sector, the most significant importance is placed on the processing and
preserving of fruit and vegetables, which account for about 36% of the total food industry exports in
Serbia. Additionally, other significant sectors are the manufacture of other food products and the
manufacture of oils and fats, accounting for around 13.8% and 13.3% of the total sector exports,
respectively.

In terms of competitiveness as per the World Bank multidimensional measure,® Serbia’s competitive
edge is in cereals® and industrial crops, followed by fruits” and vegetables.® Serbia has successfully
used the opportunity created by higher world cereal prices to increase its exports and the profitability
of growers, also improving the structure of farms and its logistics capacities. This allowed Serbia to
become a highly competitive cereal producer in Europe. Prior to 2008, Serbia had low yields, poor
infrastructure and exported no more than half a million tons of grains annually.® The food and
beverages industry, on the contrary, lacks competitive edge despite relatively high share in the agri-
food exports from Serbia.1®

The most exported goods from the Serbian agri-food sector are vegetables and fruits. During the
2021 this group of products reached almost 29% of the exports of all products.!! The significant export
was also achieved within the category of cereals and cereal preparations (25.9%), and tobacco and
tobacco manufactured products (10.4%). The export of other groups of agri-food products was under
10% of all exported goods from Serbia for each group, i.e. beverages (7.6%), feeding stuff for animals

5 The World Bank utilises a multidimensional measure of competitiveness for agricultural commaodities, which uses data from 27
indicators including production, trade, area harvested, yield, and unit value for each product/group of products. The country’s
competitiveness index is the weighted sum calculated as follows: where m i is the score for the product i; xi — rank of the product
i for the specific criteria; x— rank of the product i for the criteria j ; n — total number of products in the analysis. Products are
scored 1-10 so the formula determines the tenth of all products in which the products’ rank is in for the specific criteria and
assigns a corresponding score. The product competitiveness index ranges from zero to one, with higher values indicating higher
competitiveness and is calculated in comparison to countries in the EU, CEFTA and the Commonwealth of Independent States
(CIS), which are the traditional competitors and markets for WB export. World Bank Group. (2018). Exploring the Potential of
Agriculture in the Public Disclosure Authorized Western Balkans. Washington, DC: World Bank

6 Serbia is competitive in production and exports of maize (0.67 out of 1), soybean (0.60 out of 1), sunflower (0.58 out of 1) and
wheat (0.51 out of 1), World Bank 2018.

7 With regards to fruit, it is among the most competitive groups of agricultural products in the Western Balkans. For instance,
among the EU, CIS and CEFTA countries, Serbia and BiH are among the top ten most competitive producers of raspberry.
World Bank Group. (2018). Exploring the Potential of Agriculture in the Public Disclosure Authorized Western Balkans.
Washington, DC: World Bank. Serbia is also a very competitive producer of other fruits, such as apples, which is its trademark.
Plums and sour cherry are also among the competitive products from Serbia.

8 As for vegetables the competitive strength is in pepper (0.65 out of 1), and carrot (0.52 out of 1). As an illustration, Serbia
accounts for 80% of the regional carrot trade (World Bank, 2018). However, Serbia is relatively uncompetitive in other products
from this group. World Bank Group. (2018). Exploring the Potential of Agriculture in the Public Disclosure Authorized Western
Balkans. Washington, DC: World Bank.

9 World Bank Group. (2018). Exploring the Potential of Agriculture in the Public Disclosure Authorized Western Balkans.
Washington, DC: World Bank.

10 World Bank Group. (2018). Exploring the Potential of Agriculture in the Public Disclosure Authorized Western Balkans.
Washington, DC: World Bank.

11 Statistical Office of the Republic of Serbia. (2022). Exports and imports, by SITC rev. 4, sections. Available here.
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(6.6%), miscellaneous edible products and preparations (5.9%), dairy products and birds eggs (4.1%),
sugar, sugar preparations and honey (3.1%), coffee, tea, cocoa, spices, and manufactures thereof
(3.07%), meat and meat preparations (2.5%), live animals other than animals of division (2.5%), and
fish (not marine mammals), crustaceans, molluscs and aquatic invertebrates, and preparations thereof
(0.4%).12

The most imported goods also those from the group of vegetables and fruit — around 24.9% of
import of all products refers to vegetables and fruit. Significant imports are also recorded in the
product group of coffee, tea, cocoa, spices, and manufactures thereof (12.2%), miscellaneous edible
products and preparations (10.4%), and tobacco and tobacco manufacture (10.3%). The smallest is
the import of live animals, which makes up only 0.75% of the import of all products in Serbia.?

The most important trading partner of Serbia is the European Union (EU). Exports to the EU
countries account for 52.68% of Serbia’s total agricultural exports, whereas imports from the EU
represent over 37% of Serbia’s total agricultural imports.1* Since 2001, Serbia enjoys preferential
access for its agri-food exports to the EU. Effective January 1, 2014, under the Stabilisation and
Association Agreement, the tariffs on most EU agri-food products are reduced from 23% to zero. Only
a few strategic agri-food products continue to have duties (averaging approximately 3.2%).15

The table below presents the main agri-food trade partners of the Republic of Serbia.

TABLE 3. EXPORT AND IMPORT OF AGRI-FOOD PRODUCTS BY TRADING PARTNERS
(PERCENTAGE OF TOTAL EXPORT AND IMPORT), 2021

Entity Exports Imports
European Union 52.68% 37.24%
CEFTA 12.11% 3.51%
Russia 6.04% 2.46%
Other countries 29.17% 56.78%

Source: Statistical Office of the Republic of Serbia. (2022). Exports and imports, by SITC rev. 4, sections. Available here.

Of the EU countries, Serbia exported the most to Romania, Germany, Italy, Croatia, while in the
Western Balkan region the largest exports were to Bosnia and Herzegovina, Montenegro and North
Macedonia.®

Policy background and key stakeholders

In Serbia, the agri-food sector!” has been an important contributor to the economy in terms of GDP,
jobs creation and export revenues. According to the Smart Specialisation Strategy (S3) adopted by the
Government of Serbia in 2018, the agri-food sector has a number of advantages: favourable
environmental conditions for agriculture, extent and structure of arable land, a long tradition of food

12 Statistical Office of the Republic of Serbia. (2022). Exports and imports, by SITC rev. 4, groups. Available here.
13 Statistical Office of the Republic of Serbia. (2022). Exports and imports, by SITC rev. 4, groups. Available here.
14 Statistical Office of the Republic of Serbia. (2022). Exports and imports, by SITC rev. 4, groups. Available here.
15 International Trade Administration. (2018). Serbia — Agriculture. Available here.

16 Statistical Office of the Republic of Serbia. (2022). Exports and imports, by SITC rev. 4, sections. Available here.

17 As an economic sector, the agri-food system includes various niches, but it is commonly treated as a composition of
agriculture and food processing sectors. From the perspective of the NACE classification, the core of agri-food sector consists of
agricultural NACE sectors Al - Crop and animal production, hunting, and related services, A3 — Fishing and aquaculture, and
manufacturing food, C10 - Manufacture of food products, and C11 - Manufacture of beverages.
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production, proximity to the EU market, and expected increase in global demand for high quality food.
In this context, “Food for Future” has been recognised as a strategic direction of the Republic of
Serbia in the design and implementation of the S3.

There are several incentive schemes and programmes dedicated to the support of the agri-food sector
in Serbia. The support is either focused on a specific niche or the entire agri-food system; incentives
are both focused on farmers and enterprises in the agriculture and food processing industry.

m  The Instrument of Pre-Accession Assistance for Rural Development (IPARD lll) 2021-2027.
The instrument represents an important incentive programme that will last at least by 2027. It
envisages three key measures: Measure 1 — Investments in physical assets of agricultural
holdings; Measure 3 — Investments in physical assets related to the processing and sale of
agricultural and fishery products; Measure 7 — Diversification of agricultural holdings and business
development. In general, it focuses on improving physical infrastructure of farms and producers.

m The Serbia Competitive Agriculture Project (SCAP) 2021-2024. The Ministry of Agriculture,
Forestry and Water Management in cooperation with the World Bank presented a new financing
model, known as 50:40:10, aimed at strengthening micro, small and medium agricultural
producers and enterprises, and improving agricultural production and competitiveness.'® SCAP
provides grant/loan support to agricultural producers, small and medium enterprises, who want to
learn, improve and develop their capacities and transfer knowledge from agricultural to
entrepreneurial approach with agricultural resources. The project aims to provide support to
agricultural development institutions capacity building, reduction of costs through the use of ICT,
sustainable access to the environment and effective results, and connecting farmers with banks
and the market.1®

There are a number of stakeholders important for the agri-food sector, including major state
institutions supporting the strategic development of the agri-food sector, innovation and research
capacities in the field of agriculture and food processing, as well as relevant business intermediaries,
clusters and hubs.

In the public sector, the Ministry of Agriculture, Forestry and Water Management sets the strategic
goals and the policy framework for the development of the agri-food sector. The Directorate for
Agrarian Payments, as an administrative body within the Ministry of Agriculture, Forestry and Water
Management plays an important role in supporting the farmers and agricultural production through
various financing mechanisms.?® The Agricultural advisory and professional service (AAPS) under
the auspices of the Ministry of Agriculture, Forestry and Water Management is one of the key

18 Ministry of Agriculture, Forestry and Water Management. (2021). The Serbia Competitive Agriculture Project (SCAP).
https://scap.rs/en.

19 Target group - direct users are individuals, holders of commercial family farms, cooperatives, entrepreneurs, micro, small and
medium enterprises that can provide a direct link with small farmers. Among the target beneficiaries, the focus is on vulnerable
groups in the agricultural sector in Serbia: women, young farmers in vulnerable areas (underdeveloped / poor municipalities).
Beneficiaries are given the opportunity to receive a grant, in the amount of 50% of the total value of the investment (including
VAT), 40% financed by loans from commercial banks with only 10% of their own participation, for projects to improve agricultural
production and participate in the development of agricultural competitiveness in the Republic of Serbia. Ibid.

20 Selecting procedures in accordance with the criteria, mechanisms and rules established by the regulations for awarding
incentives; announcing a tenders for awarding incentives; publishing a public call for submission of applications for exercising
the right to incentives with the conditions for using the right to incentives; verifying the fulfilment of the conditions for the
approval and payment of funds upon the request for exercising the right to incentives in accordance with the regulations and
conditions of the competition and, where necessary, according to the rules of public procurement; preparing the contract on the
use of incentives between the Directorate and the beneficiary of the incentives; deciding on the right to incentives; making a
payment based on the realised right to incentive; conducting the procedure for the return of funds in case of non-fulfiiment of
obligations by the user or unjustified payment of funds; providing administrative control and on-site control; maintaining
accounting records of obligations and payments; implementing programmes of international agricultural policy incentives in the
Republic of Serbia; managing the Register of Agricultural Holdings; performing an independent internal audit; submitting reports
and analyses to the Minister; as well as other jobs.
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supporting services to farmers in Serbia.?* E-Agrarian system is planned to be introduced in 2023, so
advisors will play an important role in educating farmers and explaining how to use that digital
platform.

To support innovative activities and manage funding for stimulating innovation, the Innovation Fund
of the Republic of Serbia operates under the auspices of the Ministry of Education, Science and
Technological Development. It is financially supported through the funding of the European Union and
the World Bank. By encouraging innovative entrepreneurship and strengthening the link between
science and businesses, the Innovation Fund strives to create positive environment and support
development of the knowledge-based economy. Programmes of the Innovation Fund are designed to
support priority areas of the Serbian Smart Specialisation Strategy including vertical priority areas
such as: ICT, Food for Future, Creative industries and Future Machines and Manufacturing Systems,
and horizontal priority areas: Key Enabling Technologies (KET), and Energy Efficient and Eco-Smart
Solutions.

The most important scientific institutions in the field of agriculture and food processing are the
Faculty of Agriculture in Zemun at University of Belgrade, Faculty of Agriculture at University of Novi
Sad, Faculty of Agronomy in Cagak at University of Kragujevac, and Faculty of Agriculture in Krugevac
at University of Ni§. Furthermore, there are 16 research institutes specialised in supporting agri-food
producers. The most important institutes are the Fruit Research Institute Cadak, Institute for
Agricultural Economics, Institute for Science Application in Agriculture, Institute for Vegetable Crops
Smederevska Palanka, Institute of Fields and Vegetable Crops Novi Sad, Institute for Animal
Husbandry, and Food Institute Novi Sad.

Moreover, four regional units of Science and Technology Parks (STP) — in Belgrade, Novi Sad, Nis§,
and Cacak — are the focal points for supporting knowledge and innovative ideas, i.e. small companies
and start-ups, throughout Serbia. The main role of the STP is to promote innovations and support
entrepreneurship in a broad field of economy, including agriculture and food processing. STP Cadak
formally fits the profile of the STP which would be the most oriented on agri-food, since it was founded
by the relevant organisations, including the Faculty of Agronomy and the Institute of Fruit Growing.

Among business intermediary bodies, the Chamber of Commerce and Industry of Serbia (CCIS)
has a significant role in connecting companies from different sectors and providing support to them in
various fields from digitalisation to promotion.22 The members are organised in 18 branch
associations. Two associations and one service belong to the agri-food sector: Association of Crop
Farming and Food Industry, Association of Stockbreeding and Livestock Product Processing and
Service for organic production. Centre for Digital Transformation which works under CCIS has a
significant role in supporting digitalisation of SMEs in Serbia including those in the agri-food sector.

Finally, business clusters and associations are important players in the efforts of modernisation and
digitalisation of traditional agriculture and food industry. Among them are the VVojvodina Organic
Agricultural Cluster, Vojvodina ICT Cluster, Serbia Organica, Business Association ICT Cluster of
Central Serbia in Kragujevac, Serbia Does Apples and Panonian Bee Cluster in Novi Sad. Based on

21 Their role is in more detail explained through the Agriculture and Rural Development Strategy 2014-2024. Government of the
Republic of Serbia. (2014). Strategy of agriculture and rural development for 2014—-2024. Available here.

22 CCIS represents an association of business companies, organised in the sectors of agriculture, industry, and services, which
are further grouped into 18 branch associations. CCIS has a headquarter in Belgrade and 16 regional chambers of commerce
(Kikinda, Kragujevac, Kraljevo, KruSevac, Leskovac, Ni§, Novi Sad, Pan¢evo, Pozarevac, Sombor, Sremska Mitrovica,
Subotica, UzZice, Valjevo, Zajecar, Zrenjanin).
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the list of the most active clusters, it can be concluded that the greatest potential for association in
thematic areas is in the sectors of information and advanced technologies, agriculture, and food.

Employment in the agri-food sector

The overall structure of employment in Serbia demonstrates that the largest number of employees are
within the group of professionals (15.85% of the total number of employees), followed by service and
sales workers (14.54%), and craft and related trade workers (12.73%) (see Annex 2 for more detailed
information).

Skilled agricultural, forestry and fishery workers are quite represented in overall employment, making
up around 12.4% of the total number of employed in Serbia. The share of skilled agricultural, forestry
and fishery workers in total labour force slightly decreased from 2020 to 2022. While at the end of
2020, these workers had accounted for around 16.1%, by the end of 2021 their share decreased to
13.2%. By the end of 2022, the share of these workers continued to decrease — within the fourth
quarter of 2022 they accounted for around 12.4% of total labour force in Serbia. They are almost as
numerous as craft and related trade workers and service and sales workers, which indicates a
significant level of employment in agriculture and related activities in Serbia.

Out of the total number of employed men, 13.24% are classified as skilled agricultural, forestry and
fishery, while for women, the proportion of these workers is slightly less — 11.37% of the total number
of employed women.

The analysis of the number of employed according to the international standard classification of
occupations (ISCO) was only possible at the general level of the entire agriculture, forestry and
fishing sector (NACE A) based on the Eurostat data.?® Also, data for certain occupations were not
available (see the table below). The total number of employees within this sector in 2021 was
estimated to 426,300. According to the Eurostat data, employees in this sector accounted for
approximately 14.55% of total employment across all NACE sectors in 2019. During 2020 and 2021,
their share slightly increased and the number of employees in this sector accounted for 14.67% and
14.97%, respectively.

As expected, the employment structure in the whole agriculture, forestry and fishing sector has been
dominated by skilled agricultural workers — around 362,000 workers in 2021.The second most
represented group was elementary occupations with around 39,000 in 2021, followed by plant
operators of whom there were approximately 10,000 in 2021.

TABLE 4. OCCUPATIONS IN AGRICULTURAL SECTOR AND NUMBER OF EMPLOYEES BY
ISCO

ISCO occupations 2019 2020 2021
Managers 4.40 (0.9%) N/A N/A
Professionals N/A 5 (1.2%) 4.40 (1%)
Technicians and 5.75 (1.3%) 4.65 (1.1%) N/A
associate professionals

Clerks N/A N/A 5.30 (1.2%)
Service workers N/A N/A N/A

Skilled agricultural 377.95 (84%) 362.33 (86%) 362.40 (85%)
workers

23 Statistical Office of the Republic of Serbia. (2022). Exports and imports, by SITC rev. 4, sections. Available here.
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Craft and related trades 4 (0.9%) 5.70 (1.3%) N/A
workers

Plant operators 10.70 (2.4%) 8.10 (1.9%) 10.13 (2.4%)
Elementary occupations 48.43 (10.7%) 34.85 (8.3%) 39.13 (9.2%)
Total 452.48 421.28 426.30

Source: Eurostat. (2022). Employment by sex, age, occupation and economic activity (from 2008 onwards, NACE Rev. 2) (in
thousands).
Note: Percentage in brackets

Disaggregated data on occupational structure of the food processing sector does not exist. However,
for background information, we provide disaggregated data for the broader manufacturing sector
(NACE C) in Annex 2. Employment structure in Serbia.

With regard to the employment in agriculture and fisheries, the official national data shown in the
table below refer to the registered employment within NACE activities, i.e. employees at legal entities,
persons individually running business, unincorporated enterprises and their employees. According to
the estimation of the Statistical Office of the Republic of Serbia, in 2021 there were 21,852 people
employed within the crop and animal production, hunting and related service activities (A1) sector or
slightly less than 1% of total labour force in agriculture (see the table below). Over the three years
period, the number of employees within this sector recorded a slight decline, from 22,860 in 2019 to
21,800 in 2021. The number of employees in the fishing and aquacultures (A3) sector was 1,234 in
2021.

TABLE 5. REGISTERED EMPLOYMENT WITHIN NACE SECTOR Al (CROP AND ANIMAL
PRODUCTION, HUNTING AND RELATED SERVICE ACTIVITIES) AND SECTOR A3 (FISHING
AND AQUACULTURES)

Indicator Units 2019 2020 2021
Employment NACE Al and NACE A3
Number of persons | 22,860 22,300 21,852
Registered employment in employed
activity Al: Crop and animal % Share of total 1.08 1.03 0.98
production, hunting and related number of persons
service activities employed
Registered employment in Number of persons | 1,393 1,269 1,234
activity A3: Fishing and employed
aquacultures
% Share of total 0.07 0.06 0.05
number of persons
employed

Source: Authors’ calculations according to data from Statistical Office of the Republic of Serbia, BRA,
and Labour Force Survey.

As for the employment in the food and beverages processing industry, according to data from the
Statistical Office of the Republic of Serbia, in 2022, registered employment in manufacture of food
products (C10) sector was estimated to around 90,000. As the table below shows, the number of
employees in this sector increased in recent years from 89,724 in 2019 to 92,473 in 2021, which is
approximately around 4.2% of total number of employed persons in Serbia.?* The same positive trend
is apparent in the manufacture of beverages (C11) sector, where the number of employees increased

24 The data refer to Employees at legal entities, persons individually running business, unincorporated enterprises and their
employees
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from 7,506 to 8,319 during the 2019-2021 period. However, compared to the total number of
employed individuals in Serbia, the share of this sector is not significant, as employed in this NACE
sector make up only 0.4% of the total number of employed people in Serbia.

TABLE 6. REGISTERED EMPLOYMENT WITHIN NACE SECTOR C10 (MANUFACTURE OF FOOD
PRODUCTS) AND SECTOR C11 (MANUFACTURE OF BEVERAGES)

Indicator

Employment

Registered employment in
activity C10: Manufacture of food
products

Registered employment in
activity C11: Manufacture of
beverages

Units 2019

Number of persons | 89,724
employed

% Share of total 4.27
number of persons

employed

Number of persons | 7,506
employed

% Share of total 0.36
number of persons
employed

2020

92,750

4.31

8,269

0.38

2021

92,473

4.18

8,319

0.37

Source: Authors’ calculations according to data from Statistical Office of the Republic of Serbia.

The table below represents the data on salaries including average gross and net salaries in
agriculture, forestry and fishing (NACE A) and manufacturing (C) sectors. During 2018-2021 period,
the growth was recorded in both of these sectors as well for the total average salary at the national
level. In comparison to the national average level, salaries in both observed sectors are lower. In
2021, the average gross salary in agriculture, forestry and fishing was EUR 476.74, or 85% of the
national average gross salary, while in manufacturing it was estimated at the level of EUR 488.64

(87% of national average).

TABLE 7. AVERAGE MONTHLY EARNINGS FOR THE YEARS BY DIVISIONS OF ACTIVITY

Average gross monthly earnings for the year by divisions of activity (in EUR)

Year 2018 2019
National average
(NA) 584.96 646.20
NACE sector
Agriculture, 503.83 557.27
forestry and . :
fishing (86.1%) (802%)
) 532.63 581.20
Manufacturing (91.1%) (89.9%)

2020
707.32

615.18
(87.9%)

620.41
(87.7%)

2021
773.80

657.22
(84.9%)

672.11
(86.9%)

Source: Statistical Office of the Republic of Serbia. (2022). Average monthly earnings for the year by divisions of activity.

Available here.

Note: Percentage of national average in brackets. EUR=117,3224 RSD (National Bank of Serbia, 31/12/2022).

Matching labour market demand and supply
Within the agri-food sector, the largest number of unemployed with experience in occupations
relevant to the agri-food sector is present in two occupational groups: food and beverage processors
and crop producers (see the table below). For example, there were 9,862 unemployed persons in the
group of food and beverage processors in 2022, and they accounted for about 44% of the total
unemployment within agriculture and food production. There was also a significant share of
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unemployed among crop producers, with 9,632 unemployed persons in 2022.2> However, the number
of unemployed in these occupations has been steadily declining from 12,746 and 12,550 in 2018 to
9,862 and 9,632 in 2022. This declining trend in the number of unemployed followed the trend in the
overall number of unemployed in Serbia. From 2018 to 2021, the number of unemployed persons in
general experienced a decrease of 13.6% in the 2018-2021 period. During the same period, the share
of unemployed in the agriculture and food processing sector slightly decreased from 4.94% in 2018 to
4.36% in 2021 in relation to the total number of unemployed in Serbia.

TABLE 8. NUMBER OF REGISTERED UNEMPLOYED PEOPLE BY OCCUPATIONAL GROUPS IN
AGRICULTURE AND FOOD PROCESSING

Occupations 2018 2019 2020 2021 2022*
Food and beverages 12,746 11,867 11,332 11,019 9,862
processors

Crop producers 12,550 11,473 10,965 10,736 9,632
Animal husbandry and poultry | 805 745 711 691 624
producers

Fishermen and other animals’ 30 39 34 35 29
producers

Veterinarians 2,556 2,385 2,336 2,303 2,079
Tobacco processors 166 161 146 142 143
Agriculture and food 28,853 26,670 25,524 24,926 22,369

processing (Total)

Source: Authors’ calculations, according to the data from National Employment Agency.
Note: Comprises data from January 2022 to December 2022. Data refers to the occupation and industry of a last job for those
currently unemployed who had a job in a previous year.

At the same time, the greatest demand existed for food and beverages processors and crop
producers, although the number of vacancies related to the food and beverages processors was on
average about five times higher than the demand for workers in the group of crop producers. A decline
in the number of vacancies was apparent only during the 2020 and it was most likely due to the
influence of Covid-19 which reduced economic activity in this niche. The table below shows the
number of vacancies by the occupational group in the agri-food sector.

25 National Employment Agency, data given upon request.
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TABLE 9. NUMBER OF VACANCIES BY OCCUPATIONAL GROUPS IN AGRICULTURE AND
FOOD PROCESSING

Occupations 2018 2019 2020 2021 2022*
Food and beverages 2,728 2,821 1,362 2,489 3,276
processors

Crop producers 562 500 302 460 562
Animal husbandry and poultry | 48 86 44 100 250
producers

Fishermen and other animals’ 5 2 23 7 10
producers

Veterinarians 163 143 108 95 99
Tobacco processors 31 22 29 169 3
Agriculture and food 3,537 3,574 1,868 3,320 4,200

processing (Total)
Source: Authors’ calculations, according the data from National Employment Agency.

Note: Comprises data from January 2022 to December 2022.

Possible factors that explain mismatch between the demand and supply are as follows: within the agri-
food sector in Serbia, a significant number of companies operate precisely in these sectors (food and
beverages manufacturing and crop producing), generating the highest demand for workers. At the
same time, the largest number of registered unemployed individuals are also in the food and
beverages production and crop production sectors. The reasons for higher unemployment in these
sectors could be explained, at least partly, by the mismatch between the educational system and the
needs of the market — the current educational system, especially at the secondary level, lacks
information on the needs in the industry and continues to produce redundant labour. Thus, a certain
part of graduated students remained unemployed for a longer period of time and excluded from the
labour market. Another reason can be related to seasonal factors, which are particularly present in the
crop production sector — a large turnover of workers in this sector to some extent also affects slightly
higher recorded unemployment on an annual basis.

The table below shows the ratio of the registered unemployed persons per advertised vacancies within
observed occupational groups. Apparently, the number of unemployed persons per advertised
vacancy by the National Employment Service fluctuated between 2018 and 2022. The number of
unemployed per one vacancy within food and beverages processors was from 12 persons per
vacancy in 2020 to 33 in 2022. Also, there was a difference within animal husbandry and poultry
production, from 6 unemployed per vacancy in 2018 to 40 unemployed per vacancy in 2022. Small
number of new jobs is evident in the group of plant producers — ratio between unemployed and
advertised vacancies varied from three in 2020, to six in 2022.

TABLE 10. RATIO BETWEEN UNEMPLOYED PERSONS AND ADVERTISED VACANCIES BY
OCCUPATIONAL GROUPS IN AGRICULTURE AND FOOD PROCESSING

Occupations 2018 2019 2020 2021 2022
Food and beverages 7.6 4.2 8.3 4.2 3
processors

Crop producers 22.3 22.9 36.3 23.3 17.1
Animal husbandry and poultry | 16.8 8.7 16.2 6.9 25
producers

Fishermen and other animals’ | 30 19.5 15 5 2.9
producers

Veterinarians 15.7 16.7 21.6 24.2 21
Tobacco processors 5.3 7.3 5 0.8 47.7
Agriculture and food 8.1 7.5 13.7 7.5 5.3

processing (Total)
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Source: Authors’ calculations, according the data from National Employment Agency, 2022.
Note: Comprises data from January 2022 to December 2022.

Education in the agri-food sector

In the call for enrolment in public schools for 2022/2023 from the Ministry of Education, vocational
education in agriculture, agriculture and veterinary medicine and food processing educational
programmes can be realised in 34 public high schools. Table 33 in Annex 3 presents the profiles
offered by school and town.

Among graduates, profiles that are related to the agri-food sector are not very popular. During the
2017-2021 period, the number of students who were educated in the field of agriculture,
manufacturing and food processing was only about 5-6% of the total number of students in the
secondary education system in Serbia as the table below shows. From the gender perspective, male
students were slightly more represented than female students in this field, in comparison to the total
number of students in Serbia.?® The decreasing number of agricultural workers, resulting from these
trends, was pointed out be the interviewed stakeholders as one of the main concerns for the future of
agri-food sector in Serbia.

TABLE 11. NUMBER OF STUDENTS WHO HAVE COMPLETED REGULAR SECONDARY
SCHOOL BY FIELDS OF EDUCATION AND SEX IN THE AGRI-FOOD SECTOR

School year Total (all education Agriculture, Agriculture,
fields) manufacturing and | manufacturing and
food processing food processing (%
share of total
students)
2017/18 Total 57,478 3,052 5.31%
Male 28,963 1,724 5.95%
Female 28,515 1,328 4.66%
2018/19 Total 60,978 3,415 5.60%
Male 30,797 1,855 6.02%
Female 30,181 1,560 5.17%
2019/20 Total 61,414 3,420 5.57%
Male 30,924 1,842 5.96%
Female 30,490 1,578 5.18%
2020/21 Total 61,951 3,436 5.55%
Male 31,129 1,849 5.94%
Female 30,822 1,587 5.15%

Source: Author’s calculations according to the data from Statistical Office of the Republic of Serbia.
Note: The data for number of students in secondary school by fields of education were only available at this level of fields of
education.

Furthermore, there are several higher education institutions that are particularly relevant for the agri-
food sector in Serbia. The most important institutions in the field of agriculture and food processing are
presented in the table below.

TABLE 12. RELEVANT TERTIARY EDUCATION PROVIDERS IN SERBIA — AGRICULTURE

Number | University Faculty Town

1 University of Belgrade Faculty of Agriculture Belgrade
Faculty of Veterinary

2 University of Novi Sad Faculty of Agriculture Novi Sad

26 Statistical Office of the Republic of Serbia. (2022). Higher education. Available here.
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Faculty of Technology
3 University of Ni$ Faculty of Agriculture KruSevac
4 University of Kragujevac Faculty of Agronomy Cacak

Source: Ministry of Education.

Analysis of the higher education system indicates significant disparities in terms of the number of
students who are educated within certain educational fields. Namely, as shown in the figure below, the
largest number of graduate students in 2020 was recorded in the field of business, administration and
law — 23.86% of total number of graduates in tertiary education in 2020. The share of graduates in
engineering, manufacturing and construction is also significant (17.09%), followed by services
(10.78%), and arts and humanities (10.15%).

The number of graduated students from the field of agriculture, fisheries and veterinary is relatively
small. However, compared to the EU-27 average, the share of graduates in agriculture, fisheries and
veterinary field is higher in Serbia. According to Eurostat data, the number of graduates in the field of
agriculture, fisheries and veterinary in the EU-27 stood at around 1.8% of the total graduates in 2020,
while in Serbia this share amounted to 2.04%. To compare, in North Macedonia, the share of
agriculture, fisheries and veterinary graduates was below 0.96%, while in Bosnia and Herzegovina
graduates in this field accounted for about 5.4% of the total graduates in 2020.%7

FIGURE 2. PERCENTAGE OF GRADUATES FROM TERTIARY EDUCATION, BY FIELD OF
STUDY IN 2020

Social sciences,
journalism and
Arts and humanities information
10% 9%

Engineering, manufacturing

and construction
17%

Health and welfare | Education

8% 6%
Information and
Communication Agriculture,
Business, administration Technologies Natural sciences, forestry,
and law Services (IcTs) mathematics and statistics | “3/er'*> "¢
24% 11% 9% 5% 2%

Source: Authors calculations according to the data from Statistical Office of the Republic of Serbia.

Non-formal education in the agri-food sector in Serbia includes vocational training, short-term courses,
and workshops. These programmes are offered by various institutions, including agricultural schools,

27 Eurostat (2023). Distribution of graduates at education level and programme orientation by sex and field of
education. Available here.
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agricultural extension services, and private training providers. Some of the popular training courses in
this field include fruit production, animal breeding, and organic farming. There are several types of
providers of non-formal education in the agri-food sector in Serbia.

m  Agricultural schools in Serbia often provide vocational training programmes, short-term courses,
and workshops in various aspects of the agri-food sector.

m  Agricultural advisory and professional service (AAPS) under the auspices of the Ministry of
Agriculture, Forestry and Water Management is one of the key supporting services to farmers in
Serbia in terms of knowledge transfer. Expert and advisory services advisors are available to
agricultural producers in around 450,000 farms in order to improve agricultural production. The
AAPS system includes a total of 34 services throughout the country. The AAPS is one of the most
important channels for providing training to famers, including organic producers. However, the
advisers also need tailor-made training to advance their skills, particularly in the digital sphere.
The Programme Committee assess the needs and defines the training curricula for advisors with
the aim to ensure knowledge transfer to farmers. In order to keep their license, the AAPS advisers
have to undergo regular training.

m  The Serbian Chamber of Commerce and Industry (PKS) provides training and counselling
services to businesses in the agri-food sector.

m  The Serbian Association of Agricultural Economists and Agribusiness Professionals (SAEAP)
offers training, networking opportunities, and information resources to its members.

= Development Agency of Serbia (RAS)? with 16 regional offices is a government organisation
offering a wide range of services including support to direct investments, competitiveness, and
export promotion, leading the implementation of projects aiming to improve Serbia’s
attractiveness and reputation and increase economic and regional development. It supports
micro, small and medium enterprises, and entrepreneurs, as well as domestic and foreign
investors seeking to set up or expand their business in Serbia, RAS strives to raise Serbia’s
position in the region and globally.

m  According to interviewees there are few private training providers which offer non-formal
education programmes in the agri-food sector such as agrokursevi.rs and different associations of
producers (Serbia Does Apples, Serbia Organica, LAG, etc).

According to the interviewees, non-formal education as support to SMEs most often takes place in the
form of transfer of knowledge in a company or trough courses. The three niches in focus of this report
are highly specialised and require technical/scientific knowledge and understanding of particular field,
but the niche-specific training provision is limited and is usually provided by universities or specialised
private companies outside of Serbia. According to several interviewees, the observed niches are too
small for private sector specialised in different kinds of training to make an entry. Furthermore, public
providers like the National Employment Service, are not seeing these niches as targets for active
labour market programmes they provide. When it comes to the Science and Technology Parks (NTPs)
they primarily focus on start-ups’ incubation and scaling, without particular interest in any sector,
including agri-food.

28 RAS has 16 accredited regional development agencies (ARPA) in its network, as follows: in Belgrade, Novi Sad, Subotica,
Zrenjanin, Panevo, Ruma, Pozarevac, Loznica, Kragujevac, Zajecar, Uzice, Kraljevo, KruSevac, Ni§, Novi Pazar and Leskovac.
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Another limiting factor to non-formal training is that most companies in these niches are micro or small
businesses. This translates into limited resources they have for funding the training of their staff.

DIGITALISATION IN AGRICULTURE AND FOOD
PROCESSING

This chapter presents an overview of the digitalisation market niche in the agri-food industry in Serbia,
emphasising its significant economic indicators. Furthermore, it examines the demand and supply
dynamics of skills within this niche and explores the various programs, tools, and activities
implemented to align the demand and supply. The assessment of the current skills demand in the
market niches is primarily based on interviews conducted with various stakeholders. Finally, the
chapter concludes by highlighting factors associated with the lack of data regarding the interaction
between digital technologies and agriculture and food processing, as well as its impact on the
alignment of skills demand and supply.

In Serbia, digitalisation is transforming the agricultural sector, with innovative agri-food startups
leading the way. While digitalisation in agriculture is still in its early stages, there is considerable
potential for further growth.

The analysis of niche of digitalisation in agri-food focuses on the businesses developing and
producing the digital innovations for agri-food. They fall under the following NACE sectors:

m  Manufacture of agricultural and forestry machinery (C28.3);

= Manufacture of machinery for food, beverage, and tobacco processing (C28.9.3);
= Computer programming, consultancy and related activities (J62);

= Information and service activities (J63);

m Research and experimental development on natural sciences and engineering (M72.1).

The profile of the market niche and the stakeholder ecosystem

General context

The development of the digitalisation in agriculture and food processing market niche is focused on
the utilisation of agricultural and food-industrial capacities though application of new technologies.
Compared to the other two niches, digitalisation of agriculture and food processing is considered as a
niche with the greatest potential within the Serbian agri-food ecosystem.?° As noted earlier,
digitalisation in agriculture is one of the priority tasks of the Serbian Government and its Smart
Specialisation Strategy.3°

29 Vukadinovi¢, S., Jesi¢, J., Okanovi¢, A., & Lovre, |. (2022). Digital agriculture: The case of the Autonomous Province of
Vojvodina. Ekonomika poljoprivrede, 69(1), 133-145.

30 Government of the Republic of Serbia. (2020). Smart Specialization Strategy. Belgrade: Ministry of Education, Science and
Technological Development, Republic of Serbia. Available here.
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Vojvodina can be characterised as the region that leads the digitalisation in Serbian agriculture.3! The
digitalisation process occurs within the last decade, and it is led by the Research and Development
Institute for IT founded by the BioSense Institute.3?

Below we present statistics on the NACE sectors relevant for the niche.

Manufacture of machinery and equipment sector (C28). According to the latest available data, in
2020 the number of enterprises within the manufacture of agricultural and forestry machinery (NACE
C28.3) sector was 85, employing 1,025 persons. On average, the number of employed per single
company was 12.1. Due to the lack of data for the manufacture of machinery for food, beverage and
tobacco processing (C28.9.3) sector, we analysed the data for the broader sector on two-digit level,
i.e. the data for the manufacture of machinery for other purposes (C28.9) sector. In 2020, this NACE
sector consisted of 209 enterprises and employed 2,614 persons. The average number of people
employed per company was 12.5.33

Compared to the entire manufacture of machinery and equipment (C28) sector, the two subsectors
relevant to the agri-food are relatively small. Enterprises within sectors C28.3 and C28.9 make up only
26.4% and 10.7% of the total number of firms in the Serbian manufacturing industry of machinery and
equipment (C28), respectively. Also, these two sub-sectors employ 18.3% and 7.2% of the total
number of persons employed within the C28 sector.3*

ICT sectors (J62 and N63). Information and communication technologies (ICT) is the critical sector
that supports digitalisation in the agri-food sector. ICT is one of the largest sectors in Serbia, creating
around 10% of the Serbian GDP. According to the NACE classification, ICT enterprises are mainly
registered in two sectors: computer programming, consultancy, and related activities (J62), and
information service activities (N63). The growing trend of companies in these sectors is shown in the
figure below.

31 Government of the Republic of Serbia. (2020). Smart Specialization Strategy. Belgrade: Ministry of Education, Science and
Technological Development, Republic of Serbia. Available here.

32 Biosense institute combines efforts and allow for cross-fertilization of two most promising sectors in Serbia: ICT and
agriculture. As it is stated on their website, the Institute strives to support agriculture with superior digital solutions in order to
achieve higher yields with less investment. In order to drive the digital transformation of agriculture in all its segments, BioSense
offers a multitude of solutions for farmers with different farm sizes, from family farmers to large agricultural enterprises. Small
farmers are supported through the free digital platform AgroSense, which helps them to keep digital field books, analyze
processed satellite images and get important information about weather conditions. BioSense also offers solutions fit for large
agricultural enterprises. View more at https://biosens.rs/

33 Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E). Available here.
34 Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E). Available here.
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FIGURE 3. ICT SECTOR:
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Source: Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E).

These two sectors (computer programming, consultancy, and related activities (J62) and information
service activities (J63)) employ almost 40,000 people: 35,616 in in NACE J62 and 3,847 in NACE J63.
A large number of enterprises from both sectors can be defined as micro, as the average number of
persons employed per enterprise is around ten. For more information, please see the table below.

Research and experimental development on natural sciences and engineering (M72.1). Another
sector whose innovations have a major impact on digitalisation in agriculture and food processing
market niche is research and experimental development on natural sciences and engineering (M72.1)
sector. In 2020, 335 enterprises operated within this sector, with 6,710 employees.

* X x

*
T *
Leaming for life

European Training Foundation

IDENTIFYING TECHNOLOGICAL CHANGES AND SKILLS NEEDS IN THE WESTERN

BALKAN AGRI-FOOD SECTOR | 23



TABLE 13. ADMINISTRATIVE DATA ON NUMBER OF COMPANIES, GROSS VALUE ADDED,
TURNOVER AND EMPLOYEES - DIGITALISATION IN AGRICULTURE AND FOOD PROCESSING

Year Persons Turnover per person Gross value added per | Number of companies
employed - employed - thousand person employed -
number euro thousand euro
C28.3 Manufacture of agricultural and forestry machinery
2017 1,018 47.6 11.8 86
2018 1,080 49.9 11.8 90
2019 1,016 51.3 12.7 88
2020 1,025 51.4 13.1 85
C28.9 Manufacture of other special-purpose machinery
2017 2,422 42 12 198
2018 2,582 46.2 14.2 207
2019 2,611 46.4 14.6 203
2020 2,614 44.3 12.4 209
J62 Computer programming, consultancy and related activities
2017 19,854 45.5 24.1 2203
2018 22,112 515 255 2449
2019 24,730 59.2 27.4 2714
2020 35,615 48.8 28.9 3516
J62 Information service activities
2017 1,947 52.3 14.7 276
2018 2,336 73.5 16 328
2019 2,849 74.6 17.2 341
2020 3,847 27.1 16.7 377
M72.1 Research and experimental development on natural sciences and
engineering
2017 7,349 37.5 18.1 311
2018 6,393 46.3 22.2 304
2019 6,415 51 24.4 320
2020 6,710 49.9 26 335

Source: Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E).

Based on the available data,®® it could be estimated that the number of employees in this digitalisation
for agri-food niche can reach over 3,500. A large number of employees work in two sectors that are
very important in the digitalisation of agriculture and the food industry, namely the sectors Computer
programming, consultancy, and related activities (J62) and Information service activities (J63). The
number of employees expectedly remains small in the research sector as shown above. Data on the
number of seasonal workers is not available in this niche.

Although the innovation capacities of the computer programming, consultancy, and related activities
(J62) sector and information service activities (J63) sector are not fully oriented to the digitisation of

35 Statistical Office of the Republic of Serbia. (2022). Statistical yearbook. Belgrade: Statistical Office of the Republic of Serbia.
Available here.
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agriculture and the food industry, but also to other sectors,3¢ the digitalisation of the agri-food sector in
Serbia predominantly depends on the level of development of ICT technologies and other research
areas. Mostly, ICT investments are oriented in public sector and state activities, manufacturing,
communication, broadcasting and media, finance and services, energy, finance, public and utility
companies. In recent years, digital transformation of agriculture is being viewed through the
development of precision agriculture, and inclusion of remote sensing, robots, farm management
information systems, and decision support systems in the everyday functioning in the agri-food sector.

Share of SMEs among companies in this niche. SMEs are a dominant type of companies in the
manufacturing sector as shown below in Figure 4. In manufacture of agricultural and forestry
machinery (C28.3) sector, the share of SMEs in the total number of enterprises was around 95% in
2022. Similarly, all enterprises within the manufacture of machinery for food, beverage and tobacco
processing (C28.9) 37 sector were SMEs. Also, the structure of SMEs in both sectors is dominated by
micro-enterprises with up to 10 employed people per enterprise — 69.41% in C28.3 sector, and almost
80% in C28.9 sector. There were no large enterprises with over 250 employees in any of these
sectors.

FIGURE 4. SHARE OF COMPANIES BY THEIR SIZE IN NACE SECTORS C28.3 AND C28.9, 2022
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Source: Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E).

As for the structure of companies in the information and communication technologies sector (NACE
J62 and J63) and in research (M72) supporting the digitalisation in agriculture, majority of them were
also micro or small and medium size enterprises.

36 Vojvodina ICT Cluster. (2022). ICT in Serbia at a glance. Available here.

37 As noted earlier, due to the lack of data for sector C28.9.3, we analysed the data for this sector on level 2, i.e. the data for
sector C28.9 — Manufacture of machinery for other purposes.
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Average wages. In 2021, the average gross wages within this niche stood at EUR 770.54 in the
manufacture of machinery and equipment (C28 M) sector.® In the two sectors that play a significant
role in the digitalisation of the agri-food sector, salaries were significantly higher than average. In the
information services activities (J63) sector they amounted to EUR 1,048.65, while in sector Computer
programming, consultancy and related activities (J62) average gross wages and salaries amounted to
EUR 2,204.65.% For the Sector Scientific research and development (M72), as pointed in the table
below, the average salary in 2021 was EUR 1,606.01. There is no available data disaggregated by
gender. Data for net salaries in the above-mentioned sectors are provided in the same table below.

TABLE 14. AVERAGE MONTHLY EARNINGS FOR THE YEARS BY DIVISIONS OF ACTIVITY

Average gross monthly earnings for the year by divisions of activity (in EUR)
Year 2018 2019 2020 2021

National
average (NA)
NACE sector
C28
Manufacture of

584.96 646.20 707.32 773.80

machinery and 585.86 698.69 72357 770.54
. (100.15%) (108.12%) (102.30%) (99.58%)

equipment

n.e.c.

J62 Computer

Eg‘?‘%ﬁgm;g 1,290.35 1,481.58 1,841.05 2,204.65

e (220.59%) (229.28%) (260.28%) (284.91%)

activities

J63

Information 820.32 898.91 977.73 1,048.65

service (140.23%) (139.11%) (138.23%) (135.52%)

activities

'r\gi ;‘é‘ﬁr:r'lzc 1,074.23 1,231.34 1,414.08 1,606.01

(183.64%) (190.55%) (199.92%) (207.55%)

development

*percentage of national average in brackets
Source: Statistical Office of the Republic of Serbia.
Note: EUR=117,3224 RSD (National Bank of Serbia, 31/12/2022).

Key stakeholders

Most important stakeholders in this niche belong to the state and higher education institutions. Under
the auspices of the Ministry of Agriculture, Forestry and Water Management, the Agricultural Advisory
and Professional Service (AAPS) is one of the key supporting services to farmers in Serbia. The E-
Agrarian system is planned to be introduced in 2023, so advisors will play an important role in
educating farmers and explaining how to use that digital platform. The Innovation Fund of the Republic
of Serbia is also a key state institution supporting innovative activities and managing funding to
stimulate innovation.

In the field of technical sciences, prominent faculties include the Faculty of Electrical Engineering in
Belgrade, the Faculty of Technical Sciences in Novi Sad, the Faculty of Computer Science (Union
University Belgrade), the Faculty of Technical Sciences in Bor (University of Belgrade), the Faculty of

38 There was no available data for sectors at the lower level C28.3 and C28.9.3.

39 Statistical Office of the Republic of Serbia. (2022). Average monthly earnings for the year by divisions of activity. Retrieved
from: https://data.stat.gov.rs/Home/Result/170301?languageCode=en-US.
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Technical Sciences in Cacak (University of Kragujevac), the Faculty of Technical Sciences "Mihajlo
Pupin" Zrenjanin (University of Novi Sad), the Faculty of Electronic Engineering in Nis, as well as four
faculties of mechanical engineering (Belgrade, Kragujevac, and Nis).

Specifically in the field of ICT, the main knowledge providers are the Faculty of Information
Technology (Metropolitan University), the Faculty of Business Informatics (Singidunum University),
and the Faculty of Informatics and Information Technology (International University of Novi Pazar).

The leaders in the digitalisation of Serbian agriculture are the Research and Development Institute for
IT founded by the BioSense Institute, and the institute itself.#° Business clusters and associations that
are important for the modernisation and digitalisation of traditional agriculture and the food industry are
the Vojvodina ICT Cluster, the Business Association ICT Cluster of Central Serbia in Kragujevac, and
the Drone Pilot Serbia Association, which is the first association of drone pilots in Serbia.

As a business intermediary, the Chamber of Commerce and Industry of Serbia and its Center for
Digital Transformation have a significant role in supporting digitalisation in the agri-food sector. Last
but not least, four regional units of Science and Technology Parks (STP) — Belgrade, Novi Sad, Nis,
and Cadak — are the focal points for supporting knowledge and innovative ideas in Serbia.

Companies representing the niche

During the research process, representatives from several SMEs in the niche were interviewed with
the aim to better understand the digitalisation processes in agri-food sector (see Annex 4. The list of
interviewees). All interviewed businesses were micro and small companies with domestic ownership.
Only few companies were integrated into global value chains, the others were still searching for the
channels of collaboration. The companies from this niche were constantly oriented at products and
technology development. All the companies planned to expand and employ more people in the future.
However, the shortage of human resources in sales and marketing was the biggest challenge faced by
all companies.

The first company#! was founded in 2017 and was focused on data-driven services for vineyard
management. Their platform combined advanced software modelling with custom hardware to
address the major difficulties in sustainable viticulture. At the moment of interview, the company had
ten employees and four male founders that shared ownership (40%-40%-10%-10%). There were also
several external collaborators (three to four people). Women were neither among the owners nor in
management positions. There were eight employees with higher education (the interviewee had a
PhD, five employees had master's degrees), one was an undergraduate and two were high school
graduates. External collaborators had graduated in the fields of economics, agronomy and
engineering. They provided support in sales, and implementation of the solution in the field among the
vine producers. The average length of employment was 7.5 years, however, there were also
inexperienced workers and novices. The company was export-oriented. The technology had been
already implemented in the markets of the United States, the United Kingdom, as well as in the

40 Biosense institute combines efforts and allow for cross-fertilization of two most promising sectors in Serbia: ICT and
agriculture. As it is stated on their website, the Institute strives to support agriculture with superior digital solutions in order to
achieve higher yields with less investment. In order to drive the digital transformation of agriculture in all its segments, BioSense
offers a multitude of solutions for farmers with different farm sizes, from family farmers to large agricultural enterprises. Small
farmers are supported through the free digital platform AgroSense, which helps them to keep digital field books, analyze
processed satellite images and get important information about weather conditions. BioSense also offers solutions fit for large
agricultural enterprises. View more here.

41 This interview was carried out on November 29, 2022.
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neighbouring countries such as Bosnia and Herzegovina and Romania, where the company
introduced its solutions at the moment of the interview.

The second company#? was founded in 2021 with the goal of creating a landscape robot, a multi-
functional robotic system for tasks such as mowing, spraying, and soil preparation in challenging
terrain. This technology aims to lighten workloads and safeguard users from the hazardous conditions
often encountered when using small to medium-sized farm machinery. The company was run by a
team of four male individuals with diverse educational backgrounds in areas such as economics, law,
and mechatronics. The ownership was shared informally, but it was planned to formalise it legally in
the upcoming years. The company outsourced marketing services to a small-scale marketing agency,
as there was no in-house knowledge for sales and marketing. The business was oriented at domestic
market, but to some extent, this technology was already being introduced to the market of the Czech
Republic.

The third company*® was an information technology company established in 2006 and specialised in
creating comprehensive solutions utilising enterprise-grade Internet of Things (IoT), Machine
Learning/Artificial Intelligence (ML/AI), and cloud technologies, along with domain-specific knowledge,
to support businesses in their sustainable growth. The ownership of the company was equally split
between the founders. The average number of employees was around 13. The core team consisted of
Serbian IT professionals with diverse levels of education and experience. There were about ten
engineers who had been with the company for an extended period, and others who have joined more
recently. The company was primarily export-oriented and the solutions were mostly exported to the
markets of the European Union and the United States.

Skills demand in the niche

The niches as defined in this study are not recognised as such in the Serbian strategic, policy and
regulatory frameworks and documents, and consequently are not part of the systemic and statistical
and administrative data collection. Therefore, the assessment of the current skills demand in the three
market niches is primarily based on the interviews carried out with various stakeholders (the full list of
interviewees is presented in Annex 4).

The niche of digitalisation in the agri-food sector seeks employees of different profiles and levels of
education. The interviewed companies mostly look for workers who generally possess tertiary
education in the fields related to Engineering, Computer science, Software development, and
Agriculture.

The insights from interviews indicate that companies in the digitalisation of agri-food market niche
seek professionals with skills in mechatronics, electronics software development, and so on. For
example, mechatronics engineers play a crucial role in integrating mechanical, electrical, and
computer engineering principles to develop automated agricultural systems. Furthermore, there is a
need for software developers to create software solutions for agricultural machinery and equipment,
mobile application developers to design and develop applications for mobile app that will be used in
the agri-food industry. There is also a need for various types of technicians.

42 This interview was carried out on December 01, 2022.
43 This interview was carried out on December 05, 2022.
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Based on the ISCO/ESCO classification, all those occupations can be mainly classified within the
ISCO group 3 (technician and associate professionals), as well as the ISCO group 2 (professionals).
Based on companies’ skills needs, the following occupations are relevant (see the table below).

TABLE 15. TECHNICAL OCCUPATIONS RELEVANT FOR THE DIGITALISATION NICHE IN AGRI-
FOOD BASED ON COMPANIES' SKILLS NEEDS

Digital technologies

mechatronics engineer (ESCO 2144.1.11) e technicians (ISCO group 3), e.g.

software developers (2514), e.g. embedded mechatronics engineer technician
systems software developer (2514.2.1), (3115.1.11)

mobile application developer (2514.2.2) e robotics engineering technician (3119.2.1)

e sensor engineering technician (3114.1.10)
Agronomy, agriculture and food processing
e agronomist (2132.2) e food technologist (2145.1.4)

Source: Evidence from interviews and ESCO classification of skills, competences and occupations.

Some interviewees emphasized the need for profiles combining specialist digital skills and knowledge
of agriculture. Occupational profiles that match these specific combined skillsets in ICT and agriculture
are not yet described in the ESCO skills and occupation database.

The abovementioned occupations require different ISCED levels of education. For instance,
mechatronics engineer, robotics engineering technician, sensor engineering technician, embedded
systems software developer and mobile application developer require at least ISCED level 5. The
highest level of qualification is required for agronomist and food technologist (ISCED 6 level), and
mechatronic engineer (ISCED 7 level).

When it comes to business development occupational profiles, market development skills were cited
as the most important for scaling up locally, regionally, and internationally. The interviewees noted that
there was a lack of people who speak English fluently in the sense that they can communicate and
deliver business presentations eloquently. Some noted that there is a lack of “old school”
salesmen/saleswomen, who are in good terms with traditional ways of promoting new products from
door to door. Management of the interviewed SMEs highlighted the need for soft skills such as
communication, marketing and sales.

In order to thrive in a competitive business environment, Serbian companies in this particular sector
have placed significant emphasis on specific occupations that are in high demand. The interviews
highlighted the need for sales managers and assistants to scale to foreign markets. Additionally, the
interviewees expressed the need for sales representatives, marketing managers, marketing
consultants, marketing assistants, and digital marketing managers.

Based on the ISCO/ESCO classifications, the following occupations can address demand for these
skills as presented in the table below (Table 16). All those occupations are mainly classified within the
ISCO groups 1 (managers) and 2 (professionals)

TABLE 16. BUSINESS DEVELOPMENT OCCUPATIONS RELEVANT FOR THE DIGITALISATION
NICHE IN AGRI-FOOD BASED ON COMPANIES' SKILLS NEEDS

e sales manager (ESCO 1221.3.2.1) e technical sales representative in agricultural
e marketing manager (1221.3.2) machinery and equipment (2433.6.1)
e sales assistant (5223.4)

e digital marketing manager (1221.5) marketing assistant (2431.10.3)

e  marketing consultant (2431.10)

* X x
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Source: Evidence from interviews

Businesses from this niche had no experience in cooperating with vocational schools when it comes to
looking for future staff. They hired people both upon personal recommendation and through public
advertisements (Infostud). In terms of short-term engagement, they look for experts from the
academia, as well as from specialised consulting companies.

Companies also noted that staff they hired usually participated in external and internal training. The
companies organised team-building workshops and sent employees to conferences, trainings,
seminars, and similar training. Individual learning (online) is also supported and promoted. Usually, the
interviewed companies offer permanent employment after one year of probation. An evaluation is
carried out and the transition to a permanent employment is taking place (or not). System of rewards
and bonuses usually exist as an extra motivational factor. Companies from this niche often visit
relevant fairs to get insights into latest trends in the field which helps in identifying further skills in the
field.

Skills supply

University level

When it comes to educational profiles related to this niche, the latest trends show that the largest
number of students choose Database and network design as their future educational field. Software
and applications development is also a popular field among Serbian students. Furthermore, a large
number of students decide to choose Motor vehicles, ships, and aircraft fields, whose human capital is
very important for the development of the production of agricultural machinery and tools. Compared to
other fields, a relatively small number of students choose to study Marketing and sales, which can
exacerbate the already existing challenges related to the commercialisation process in the agriculture
and food industry.

* X K
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FIGURE 5. NUMBER OF STUDENTS ENROLLED IN 2021/2022 (ISCED CLASSIFICATION)
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Source: Statistical Office of the Republic of Serbia

Within the 15 educational fields shown, men are the majority in eight, while women are more
represented in the remaining seven fields. Men are more represented in the fields of Mechanics and
metal trades, and Electronics and automation (78%), Software and applications (73%), Electricity and
energy (72%), Database and network design (67%), Motor vehicles, ships and aircraft (66%),
Computer use (65%), and Buildings and civil engineering (60%). Women dominate in Marketing and
advertising (68%) and Wholesale and retail sales (63%), but they are also more represented in
general sciences such as Mathematics (60%), Environmental protection technology, Earth science
(57%), Statistics (56%) and Physics (53%).
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FIGURE 6. SHARE OF MEN AND WOMEN IN EDUCATIONAL FIELDS
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Source: Statistical Office of the Republic of Serbia.

Supply of knowledge is regular when it comes to the cooperation with universities, such as the faculty
of electronics (ETF), Informatics, faculty of organisational science (FON), and with the core faculties of
agriculture. All of them remain entrenched in their own specific expertise niche, without
interdisciplinary programmes, for example, combining agriculture and digital knowledge like machine
learning, Al, digital twinning, 3D, etc.

Apart from highly profiled researchers and academics, there is a cooperation with companies related
to calibration, measurement and certification of their products. Tertiary education in Serbia is mainly
concentrated in four University centres - Belgrade, Novi Sad, Nis, and Kragujevac. In the field of
agriculture, there are four faculties in Serbia: the Faculty of Agriculture in Belgrade, the Faculty of
Agriculture in Novi Sad, the Faculty of Agronomy in Cacak (University of Kragujevac), and the Faculty
of Agriculture in Krusevac (University of Nis).

In the field of technical sciences, over ten faculties offer higher education. The Faculty of Electrical
Engineering in Belgrade, the Faculty of Technical Sciences in Novi Sad, the Faculty of Computer
Science (Union University Belgrade), the Faculty of Technical Sciences in Bor (University of
Belgrade), the Faculty of Technical Sciences in Cacak (University of Kragujevac), the Faculty of
Technical Sciences "Mihajlo Pupin” Zrenjanin (University of Novi Sad), the Faculty of Electronic
Engineering in Nis, as well as four faculties of mechanical engineering (Belgrade, Kragujevac, and
Nis) are prominent.

Specifically in the field of ICT, the main knowledge providers are the Faculty of Information
Technology (Metropolitan University), the Faculty of Business Informatics (Singidunum University),
and the Faculty of Informatics and Information Technology (International University of Novi Pazar).
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The table below presents the list of relevant providers of education at the tertiary level in Serbia in the
field of ICT.

TABLE 17. RELEVANT TERTIARY EDUCATION PROVIDERS IN SERBIA - ICT SECTOR

Number | University Faculty Town

1 University of Belgrade Faculty of Electrical Engineering Belgrade
Faculty of Mechanical Engineering Belgrade
Faculty of Technical Sciences Bor

2 University of Novi Sad Faculty of Technical Sciences Novi Sad
the Faculty of Technical Sciences "Mihajlo Pupin" | Zrenjanin
Zrenjanin

3 University of Ni$ Faculty of Technical Sciences Nis
Faculty of Mechanical Engineering Ni$

4 University of Kragujevac Faculty of Technical Sciences Cadak
Faculty of Engineering Kragujevac

5 Union University Faculty of Computer Science Belgrade

6 Metropolitan University Faculty of Information Technology Belgrade

7 Singidunum University Faculty of Business Informatics Belgrade

8 International University of Novi Faculty of Informatics and Information Technology | Novi Pazar

Pazar

Source: Ministry of Education.

Apart from university faculties, there are various ICT programmes offered by higher schools. The table
below represent the list of relevant post-secondary schools in Serbia with ICT programmes.

TABLE 18. RELEVANT PROVIDERS WITHIN VET HIGHER SCHOOLS IN SERBIA — ICT SECTOR

Number | Faculty Town

1 Belgrade Business and Arts Academy of Applied Studies Belgrade

2 SAE Institute Belgrade

3 Business School of Vocational Studies Blace

4 Western Serbia Academy of Applied Studies Valjevo

5 Information Technology School Belgrade

6 Academy of Technical and Art Applied Studies Belgrade

7 Technical College of Applied Studies Kragujevac

8 Subotica Tech - College of Applied Sciences Subotica

9 The Higher Education Technical School of Professional Studies Novi Sad

10 Higher Technical School of Professional Studies Zveclan

11 The Higher School of Electrical and Computing Professional Studies Belgrade

12 College of Applied Technical Sciences Ni$

13 Secondary School of Vocational Studies for Educators and Business Belgrade
Informaticians.

14 Secondary School of Vocational Studies for Business and Industrial KruSevac
Management

15 Higher Vocational School of Business Studies Novi Sad

16 Higher Technological School of Vocational Studies Nis

17 Higher Technical and Technological School of Vocational Studies Krusevac

18 Higher Medical and Business-Technological School of Vocational Sabac
Studies

19 Higher Technological School of Vocational Studies Arandjelovac

Source: Serbian Society for Informatics, 2023.

Vocational education training (VET)

As mentioned earlier, the connection between companies operating in the digitalisation of agriculture
and food processing niche and VET schools specialising in agri-food is extremely limited, if not non-
existent. This can be attributed partly to the fact that these schools do not offer the occupational
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profiles that companies are actively seeking. Currently, there are no specific curricula in place that
provide courses focusing on the acquisition of new digital skills. IT programs are pursued separately
and are not integrated into the VET agricultural schools. The incorporation of precision agriculture
tools into high schools specialised in agriculture is still in its early stages. Since 2020, Biosense has
been making efforts to underscore the importance of using information and communication technology
(ICT) in agriculture and encouraging high school students to adopt new trends and innovations. This
experiment was conducted at the secondary agriculture school in Futog.*

The list of schools with technical dual programmes is presented in Table 33 in Annex 3. Newly formed
government Office for VET (2022) also aims to enhance cooperation between businesses and schools
within the framework of the Smart Specialisation Strategy, as explained by the NQF Head at the
Ministry of Education.

Non-formal education

When it comes to the provision of non-formal training by business intermediary bodies (BIB), the
scope of the interaction is still limited. Cooperation with the Chamber of Commerce was most often
mentioned by the interviewed businesses. However, it mainly refers to general exchange and fairs that
the organisation offers to its members rather than to training. Support of business accelerators is even
more limited, with a huge gap regarding the training for digitalisation in agri-food. One positive and
novel example is the Serbia Innovates project, funded by USAID, that in 2022 identified agri-food
niche as the one with the highest potential. This initiative will be funded until 2027 with the aim to
identify the most promising companies and research, connect them and support their scaling up
regionally and globally.

As previously mentioned, the Agricultural advisory and professional service (AAPS) is one of
the key supporting services to farmers in Serbia in terms of knowledge transfer and is one of the most
important channels for providing training to famers.

The non-formal training opportunities that were discovered for supplying professionals in this niche are
presented in Box 1.

BOX 1. NON-FORMAL TRAINING OFFERS IN DIGITALISATION FOR AGRI-FOOD

m Drone Pilot Serbia Association is the first association of drone pilots in Serbia. There are
approximately 150 licensed drone pilots who according to the law can operate drones also for
agricultural purposes. The Association has been liaising with companies in this niche, but also
with the Chambers of Commerce and BioSense institute in providing support in various fields
such as the sampling and determining the quality of the soil, detection of problems with
irrigation or the appearance of pests, etc. They provide training to other yet-to-be drone pilots in
this niche.

m The Development Business Center Kragujevac is a non-profit organisation which deals with
local socio-economic development focuses on non-formal education in the field of business and
entrepreneurial skills and increasing capacity for employability, employment/self-employment of
young people and women in rural areas.

44 Serbian Society for Informatics (2023). Higher Schools of Information and Communication Technology (ICT). Retrieved from:
https://dis.org.rs/it-zanimanje/visoke-skole-za-ikt/.
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= Through the project Supporting young people in rural regions of Serbia young people,
including returnees, are supported in diversifying income in rural regions, and encouraged to
network with one another. The programme aims to improve formal participation of young
people in local policymaking and implementation. The programme is supported by the Federal
Ministry for Economic Cooperation and Development (BMZ) and implemented by the Ministry of
Youth and Sports. It will last until 2024.

Matching the demand and supply

Digital technologies in the agriculture and food processing niche are not yet fully exploited due to
several factors related to the matching of skills demand and supply:

As studies*® and employers’ opinions show, tertiary education suffers from a loose connection to
labour demand, research and innovation, or other key sectors that would attract university graduates.
The main drawbacks seem to be traditional teaching methods, obsolete curricula, limited opportunities
to gain practical skills and insufficient integration of university research and innovation.

There is also a lack of multi-sectoral programmes at tertiary level. The combination of two educational
profiles, for example of IT and agriculture, is not available in Serbia. In this regard, as pointed out by
interviewees, this is a huge gap, since a development engineer, for example, must enter the
agricultural profession and master it. One step towards matching the demand and supply of qualified
workforce in the agri-food sector is to introduce multidisciplinary studies where faculties of agriculture
jointly with the faculties of business, engineering and ICT can form new class of professionals able to
adopt and transfer the know-how from more advanced economies to the domestic companies.

This research also reveals a weak relevance of VET studies for the labour market demand in the
digitalisation niche. A number of policy initiatives aim to make VET (and the overall skills development
process) more relevant to the labour market needs, one being forming of the Government Office for
VET in late 2022.

Furthermore, the link between secondary and tertiary education is weak, this making it harder to
respond to the needs of this niche in coherent and strategic way. General oriented programmes and
four-year VET programmes lead to an award/certificate that allows continuation of studies at
tertiary/university level. However, as revealed by this research, there is a lack of consistency between
secondary and tertiary levels of education. The three-year VET programmes in the agri-food sector
are not yet tailored to support digital stream in agriculture.

Apart from several sporadic initiatives, the field of non-formal education in digitalisation of agriculture
and food processing is not recognised as an important vehicle. Business intermediaries are part of the
ecosystem but not in terms of skills development. In addition, skills gained non-formally are not
formally recognised.

Finally, cooperation between the ICT sector and the agri-food sector in the country is not common.
Given that the salaries in the IT sector are much higher than the national average, as well as in the

4 Government of the Republic of Serbia. (2020). Smart Specialization Strategy. Belgrade: Ministry of Education, Science and
Technological Development, Republic of Serbia. Available here; Vasic. (2019). Skills mismatch measurement in Serbia | ETF.
Retrieved April 12, 2023, from https://www.etf.europa.eu/en/publications-and-resources/publications/skills-mismatch-
measurement-serbia.
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niche under scrutiny, the agri-food sector, which can offer lower than average salary, is less likely to
attract workforce with ICT educational background.

BIOCHEMICAL AND MICROBIAL PRODUCTS FOR
AGRI-FOOD

This chapter provides an overview of the biochemical and microbial products sector in the agri-food
industry in Serbia, emphasizing its early stage of development. While research progress has been
significant, there is a lack of commercialisation and widespread application of knowledge and
innovation in this area. In comparison to digitalisation and organic/functional food niches, the presence
of biochemical and microbial solutions in the Serbian agri-food sector is limited. The chapter also
examines the current availability of skills required in this niche, utilising statistics and stakeholder
interviews. It highlights the gaps in aligning the demand and supply of skills, particularly at the
secondary level of education, which hampers further advancement in this field.

The area of biochemical and microbial products in the agri-food industry includes the manufacturing of
fertilisers, nitrogen compounds, pesticides, and other agrochemical products, as well as research and
experimental development in biotechnology. These sectors are classified under NACE codes:

m  Manufacture of fertilisers and nitrogen compounds (C20.1.5);
= Manufacture of pesticides and other agrochemical products (C20.2);

m  Research and experimental development on biotechnology (M72.1.1).

The profile of the market niche and the stakeholder ecosystem

General context

Biochemical and microbial products for the agri-food market niche in Serbia is in the initial stage of
development. Biochemicals and microbials include several categories of products applied in the agri-
food sector, including plant growth regulators, organic acids, plant extracts, pheromones, minerals,
crop probiotics, bio-fertilisers, bio-stimulants, bio-controls and bio fungicides. In general terms,
applying these products in agri-food helps to maximise productivity and quality, improve consistency in
production, and overcome genetic and abiotic limitations. While there is significant progress in
research within this domain, commercialisation of knowledge and innovation success is lacking. In
comparison to the other two niches, i.e. digitalisation in agriculture and food processing and organic
and functional food niche, biochemical and microbial solutions are still insufficiently present and
applied in the Serbian agri-food sector. Knowledge and innovations in this field often stay within the
scientific ecosystem, without spreading to the economy and going into mass production.

From the Serbian perspective, this niche can be described as a promising field that cross-fertilises
other sectors and industries. The novel strategy of biotechnology development in Serbia relies on the
construction of the BIO4 campus, a specific ecosystem that includes four areas, i.e. biotechnology,
biomedicine, bioinformatics and biodiversity. By establishing this ecosystem, the Government of the
Republic of Serbia aims to promote cooperation between science and business and encourage the
commercialisation of high-quality scientific knowledge in the field of biotechnology. The institutions
which will be covered by this campus are the Faculty of Biology and the Faculty of Pharmacy and the
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Bioengineering Group of the Faculty of Technology and Metallurgy. However, apart from investments
in R&D within biotechnology and related sciences, the development of this niche depends decisively
on the way in which knowledge and innovations are transferred to the market through the economic
sector. The following section describes the potential for market valorisation of biotechnological and
microbial solutions in the Serbian agri-food sector.

Structural business statistics. Within this section we focus on the development of biochemical and
microbial economic potential in the Serbian agri-food sector. The economic capacities of the
biochemical and microbial market niche were measured through sectors manufacture of fertilisers and
nitrogen compounds (C20.1.5) and manufacture of pesticides and other agrochemical products
(C20.2).

In addition, research and experimental development on biotechnology (M72.1.1) sector is described
as a main supportive sector for this market niche. While the data for sectors manufacture of pesticides
and other agrochemical products (C20.2) and research and experimental development on
biotechnology (M72.1.1) were available, the data for sectors manufacture of fertilisers and nitrogen
compounds (C20.1.5) and research and experimental development on biotechnology (M72.1.1) were
missing. To describe these sectors to some extent, we present the data on the relevant broader NACE
sectors at the two-digit level, i.e. manufacture of basic chemicals, fertilisers and nitrogen compounds,
plastic, and synthetic rubbery in primary forms (C20.1), and research and experimental development
on natural sciences and engineering (M72.1)

The statistics for manufacture of basic chemicals, fertilisers and nitrogen compounds, plastic,
and synthetic rubbery in primary forms (C20.1) sector and manufacture of pesticides and other
agrochemical products (C20.2) sector are presented in Table 19 below, while the data for sector
research and experimental development on natural sciences and engineering (M72.1) were
previously presented in Table 13 above.

In 2020, 133 enterprises operated in manufacture of basic chemicals, fertilisers and nitrogen
compounds, plastic, and synthetic rubbery in primary forms (C20.1) sector and manufacture of
pesticides and other agrochemical products (C20.2) sector, employing 5,453 persons. More
specifically, the manufacture of chemicals, fertilisers, and nitrogen compounds (C20.1) is a larger
sector in producing biochemical and microbial products for the agri-food market. Within this sector
there were 117 enterprises with 4,912 employees in 2020. The manufacture of pesticides and other
agrochemical products (C20.2) sector was much smaller — it comprised 16 enterprises with 541
employees.

During 2017-2020 a decreasing trend in the number of enterprises was recorded within the sector
C20.1 — from 131 enterprises in 2017 to 117 active businesses in 2020. This led to a decline in the
number of employees by around 18% — from 5,897 workers in 2017 to 4,912 workers in 2020. On the
contrary, sector C20.2 increased by two new enterprises, but remained a sector with small economic
capacities with only 16 registered businesses operating in the manufacture of pesticides and other
agrochemical products.
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TABLE 19. ADMINISTRATIVE DATA ON THE NUMBER OF COMPANIES, GROSS VALUE
ADDED, TURNOVER AND EMPLOYEES - BIOCHEMICAL AND MICROBIAL PRODUCTS FOR
AGRI-FOOD

Year Persons Turnover per person Gross value added per | Number of companies
employed - employed - thousand person employed -
number euro thousand euro

C20.1 Manufacture of basic chemicals, fertilisers and nitrogen compounds, plastics and synthetic
rubber in primary forms

2017 5,797 157 24.5 131
2018 5,642 171.9 22 123
2019 4,958 166.1 17.6 116
2020 4,912 176.2 23.9 117
C20.2 Manufacture of pesticides and other agrochemical products

2017 421 148.5 50.0 14
2018 447 144.9 48.1 16
2019 541 125.1 36.3 15
2020 541 143.8 37.8 16

Source: Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E); Eurostat. (2022). Services by employment
size class (NACE Rev. 2, H-N, S95).

Given that the data for research and experimental development on biotechnology (M72.1.1) sector
were missing, an assessment of the real impact of this sector cannot be analysed. Due to the lack of
data, the research and innovative potential of this market niche could be observed through the scope
of the research and experimental development on natural sciences and engineering (M72.1)
sector. According to the latest data, 335 enterprises with 6,710 employees operated within this
sector, which is three times more enterprises than in manufacture of basic chemicals, fertilisers and
nitrogen compounds, plastic, and synthetic rubbery in primary forms (C20.1) and manufacture of
pesticides and other agrochemical products (C20.2) sectors. However, it should be outlined that
research and experimental development on natural sciences and engineering (M72.1) sector does not
contribute only to this market niche — enterprises from sector M72.1 operate within numerous activities
in the Serbian economy. Thus, the impact of research potential from sector M72.1 to this market niche
cannot be estimated.

Share of SMEs among companies in this niche. It is evident that the largest number of companies
in both sectors is micro-sized. In manufacture of basic chemicals, fertilisers and nitrogen compounds,
plastic, and synthetic rubbery in primary forms (C20.1) sector they make up almost 70% of the total
number of companies (81 out of 117), while in manufacture of pesticides and other agrochemical
products (C20.2) sector micro-enterprises make up almost 77% (12 out of a total of 16 enterprises in
the sector are micro, with less than 10 employees). In addition, almost a fifth of the total number of
companies in the C20.1 sector is defined as small, employing from 10 to 49 employees. Moreover,
4.27% of all enterprises within this sector employ over 250 workers, and these enterprises are defined
as large.

* X x
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FIGURE 7. SHARE OF COMPANIES BY THEIR SIZE IN SECTORS

Large o 427%
Medium 5.98% 23.08%

M o 20.51%

. 76.92%
Micro 69.23%

B Manufacture of chemicals and chemicals products

B Manufacture of basic chemicals, fertilizers and nitrogen compounds

Source: Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E); Eurostat. (2022). Services by employment
size class (NACE Rev. 2, H-N, S95).

Average wages. The Statistical Office of the Republic of Serbia does not provide information on
average wages at the NACE Rev. 3 level. Thus, the data on wages in sectors manufacture of basic
chemicals, fertilisers and nitrogen compounds, plastic, and synthetic rubbery in primary forms (C20.1)
and manufacture of pesticides and other agrochemical products (C20.2) are missing. The table below
presents the data on average gross and net salaries at the NACE Rev. 2 level, i.e. within the broader
sector — manufacture of chemicals and chemical products (C20).

In 2021, the average wages and salaries in this sector were calculated at EUR 849, which is 9.7%
higher than the national average wages. An increasing trend in salary levels was also recorded in this
sector. From 2018 to 2021, wages increased by around 16.2%.

TABLE 20. AVERAGE MONTHLY EARNINGS FOR THE YEARS BY DIVISIONS OF ACTIVITY

Average gross monthly earnings for the year by divisions of activity (in RSD and EUR)

Year 2018 2019 2020 2021

(NNaAt\')O”a' average 584.96 646.20 707.32 773.80

NACE sector

Oszgh';"ni‘?C‘ggcggg 730.63 720.25 747.31 849.04
(124.90%) (111.46%) (105.65%) (109.72%)

chemical products

Source: Statistical Office of the Republic of Serbia.
Note: Percentage of national average in brackets. EUR=117,3224 RSD (National Bank of Serbia, 31/12/2022).

Overall, quite competitive wages can be achieved within sector Manufacture of chemicals and
chemical products (C20). In comparison to other niches, the average wages in manufacture of
chemicals and chemical products (C20) sector are also higher than manufacture of machinery and
equipment n.e.c (C28) sector, which is relevant for the digitalisation in agriculture and food processing
niche. In 2021, the average gross salary in the manufacture of chemicals and chemical products (C20)
sector was about 10.23% higher than the average gross salary in the manufacture of machinery and
equipment (C28) sector. Also, employees in sector C20 earned on average 43.67% more than
employees in manufacture of food products sector (C10), about 28.42% more than employees in crop
and animal production, hunting and related service activities sector (A1) and even 70.4% more than
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employees in fishing and aquacultures sector (A3). On the contrary, employees in sector C20, on
average, earned 4.6% less compared to employees in manufacture of beverages (C11) sector.

Key stakeholders

There are very few stakeholders in this market niche. Higher education institutions play a pivotal role,
such as the Faculty of Biology, the Faculty of Pharmacy, the Bioengineering Group of the Faculty of
Technology and Metallurgy, the Faculty of Biofarming (Megatrend University), all in Belgrade, and the
Faculty of Technology (University of NiS).

In addition, the novel strategy of biotechnology development in Serbia relies on the construction of the
BIO4 campus, which encompasses four areas, i.e. biotechnology, biomedicine, bioinformatics and
biodiversity. By establishing this ecosystem, the Government of the Republic of Serbia aims to
promote cooperation between science and business and encourage the commercialisation of high-
quality scientific knowledge in the field of biotechnology.

Most active associations and business intermediaries inculde Impact hub, Startit and the Chamber of
Commerce and Industry.

Companies representing the niche

The needs for specific skills and knowledge within this niche were analysed based on the insights from
interviews with companies within this niche. Providing financial incentives for professional and highly
educated workers stood out as a special challenge, particularly for start-ups and small businesses,
which with their modest financial resources could not offer a competitive salary on the market. In
addition to providing competitive salaries, a significant challenge was the provision of other benefits
and incentives for employees. In particular, highly educated workers with specific knowledge and
experience seek competitive salaries and stimulus working conditions that companies often found
difficult to provide.

Moreover, while the companies were constantly oriented on further development of new solutions and
products, the current regulations on defining and treating microbial and biochemical products
prevented a faster adoption and implementation of these products in the market. Due to complicated
European regulations, the EU was not the main market for companies in this niche, but rather the
surrounding countries’ markets, as well as the market of the United States.

The first company#® was a start-up specialising in cutting-edge packaging techniques for fresh foods,
including fruits and vegetables. Their major offering as a spray based on a natural biopolymer
emulsion that is applied to packaging to prevent food from going rotten while prolonging its expiration
date. Since fruits and vegetables account for about 40% of food waste, this was a major objective. The
company was established in May 2020, as a spin-off from the University of Belgrade. The ownership
was divided between co-founders, the interviewee and her classmates, as well as the chief
commercial officer. The chemist and technician who run the lab were their employees. The start-up
had a gender composition of three women and two men. The company exported, but had not yet been
present on the European market due to complicated regulations. Alternatively, they were trying to sell
their solutions to the market of Turkey and the United States.

46 This interview was carried out on November 30, 2022.
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The second company*” was a biotechnology-focused business founded in 2006. The primary focus
had been on developing products based on cutting-edge approaches to applied microbiology. As a
result, while conducting R&D activities in their lab, the company had strong connections to academics
and researchers. The interviewee was one of three co-founders of the business with two female
partners, and ownership was split 40%-20%-20%. The company employed around 30 people with
different educational levels and occupations. Microbiologists, agricultural engineers, and agro-
economists with a high level of education generally dominated the company. Additionally, the
company also employed two production operators with a vocational degree. Exports accounted for
20% of total revenue, and the company's products were predominantly introduced to Western Balkan
countries, and Bulgaria and Romania.

The third company“® was founded in 2019. It specialised in production and distribution of
microbiological products and was a family-owned business. The company registered the first
microbiological product and soil fertiliser, unique to the Balkan market. They had developed and
registered a total of six microbiological innovative products. All products are based on the bacterium
Bacillus. The company had 12 employees, of whom 6 were agricultural engineers. Women were more
represented among employees, and two female employees were graduate students employed through
the National Employment Service programme. The company was focused only on product
development, while sales activities were outsourced. The main export markets were in Western
Balkans countries and in Slovenia.

Skills demand in the niche

From the perspective of the interviewed biochemical and microbial companies, the most important
skills for them were in the fields of biology, microbiology, biotechnology, biochemistry, and agriculture.

Within this niche, the evidence showed a strong demand for various occupations. Biochemical
engineers and bioengineers are sought after for their expertise in applying engineering principles to
biological systems, while microbiologists are needed for ensuring food safety. Among the professions
in demand the following were also mentioned: agricultural engineers, agronomists, food analysts and
food regulatory advisors to ensure compliance and safety. On the other hand, various kinds of
technicians were needed for laboratory work.

Advanced and specialised knowledge is usually high in demand among the interviewed companies.
Innovations in this niche are most often initiated on the basis of research conducted at faculties and
institutes — the founders of companies in this niche are often employed in higher education institutions.

Based on the ISCO/ESCO classifications, the following occupations are relevant for companies’ skills
needs, as presented in the table below (Table 21). All those occupations are mainly classified within
the ISCO group 2 (professionals) or ISCO group 3 (technicians and associated professionals)

TABLE 21. TECHNICAL OCCUPATIONS RELEVANT FOR THE BIOCHEMICAL AND MICROBIAL
NICHE IN AGRI-FOOD BASED ON COMPANIES' SKILLS NEEDS

High-skilled occupations
e  biochemical engineer (2145.1.1) e agronomist (2132.2)

47 This interview was carried out on December 05, 2022.
48 This interview was carried out on February 03, 2023.
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e  bioengineer (2149.5) e agricultural technician (3142.1)

e microbiologist (ESCO 2131.4.10) e  bacteriology technician (3141.2.1)
e agricultural engineer (2144.1.2) o food regulatory advisor (3257.2)

o food analyst (3111.3)

Low-skilled occupations
e  machinery operators (ISCO group 8) e elementary occupations (ISCO group 9)

The listed occupations in this sector encompass a range of skill levels, which consequently determine
the required level of education. For instance, agricultural engineers, microbiologists and agronomists
are typically classified under ISCED level 6, while bioengineers and food regulation advisors may fall
within the ISCED level 6 to level 7 range. On the other hand, food analysts can be found at ISCED
level 5 or 6, while the educational level for agricultural technicians and bacteriology technicians
typically varies from ISCED level 4 to 5.

When it comes to low-skilled occupations, most commonly sought professions are those within
machinery operators (ISCO 8) and elementary occupations (ISCO 9) groups, which typically require
ISCED level 3 or 2 qualifications.

When it comes to business development skills, the interviews revealed that employers face difficulties
in attracting staff with specific domain knowledge, as well as finding individuals with marketing and
sales skills. Managers of the interviewed companies have identified these skills as crucial for
accelerating market expansion, and for employability of the candidates.

There are several specific business occupations highly relevant for companies’ growth and market
development. Project managers have a pivotal role in orchestrating and overseeing complex research
and development endeavours, making it highly relevant for companies that develop and produce
biochemical and microbial products. Similarly, the sales managers and sales assistants were sought
after to ensure efficient promotion of products. Some interviewees mentioned technical sales
representative in chemical products. Furthermore, the interviewees expressed the need for import
export managers, marketing managers, digital marketing managers, marketing consultants, and
marketing assistants as instrumental in branding, and expanding the reach of advancements of
innovations in this niche. Lastly, some companies have expressed the need for legal consultants to
ensure compliance with regulatory frameworks and safeguard intellectual property.

However, interlocutors have pointed out that financial conditions pose a significant obstacle when it
comes to attracting highly skilled marketers and salespeople. These individuals are often sought after
and employed in sectors that offer higher financial incentives, making it challenging for niche
industries to compete for their talent.

Based on the ISCO/ESCO classifications, the following occupations can address demand for these
skills as presented in the table below (Table 22). All those identified occupations are mainly classified
within the ISCO group 1 (manages) or ISCO group 2 (professionals).

TABLE 22. BUSINESS OCCUPATIONS RELEVANT FOR THE BIOCHEMICAL AND MICROBIAL
NICHE IN AGRI-FOOD BASED ON COMPANIES' SKILLS NEEDS

e  project manager (1219.6) e marketing manager (1221.3.2)
e sales manager (1221.3.2.1) e marketing consultant (2431.10)
e sales assistant (5223.4) e marketing assistant (2431.10.3)
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e technical sales representative in chemical o digital marketing manager (1221.5)
products (2433.6.2) e legal consultant (2619.7)

e import export manager in pharmaceutical
products (1324.3.2.28)

Source: Evidence from interviews and ESCO classification of skills, qualifications and occupations.

The evidence from interviews showed that close cooperation with other researchers in the field, as
well as with students and young researchers is one of the ways of attracting personnel with the
knowledge needed for the development of biochemical and microbial products in the business sector.
The representatives of the companies emphasised not only the importance of cooperation with higher
education institutions, but also cooperation and communication with secondary vocational schools.
According to our interlocutors, cooperation with agricultural, food processing, and chemical schools
represents a good opportunity to attract young students who would be interested in further education
and work in this field as shared by some interviewees.

Despite a notable interest among students in pursuing education in fields relevant to this niche,
entrepreneurs and employers highlight the inadequacy of the higher education system and its inability
to adapt educational programmes to meet market demands. Merely acquiring domain knowledge is
deemed insufficient. Within the higher education system, there is a need to foster the development of
additional skills among students, including managerial, sales, and marketing skills. In the modern
market, competition necessitates individuals to possess a diverse set of skills and knowledge,
encompassing both specialised and general areas.

Therefore, future employees must be proficient in conducting market research, comprehending market
trends, and implementing effective sales strategies. Additionally, they should possess the ability to
identify potential markets, execute marketing plans, and make strategic business decisions. These
skills are crucial in navigating the dynamic business landscape and staying competitive.

Skills supply

University level

Aside from the four agricultural faculties in Serbia, there are several other higher education institutions
that potentially generate knowledge relevant to this niche. These include the Faculty of Chemistry,
Faculty of Technology and Metallurgy, Faculty of Biology, Faculty of Veterinary Medicine, and Faculty
of Physical Chemistry in Belgrade, the Faculty of Technology (University of Ni§), and the Faculty of
Biofarming (Megatrend University). Faculties in the field of economics, administration, management,
and marketing are also important generators of knowledge for this and other niches. The figure below
shows the number of students enrolled in higher education by educational fields important to the
biochemical and microbial products market niche. The data show that the greatest interest in
education is in the field of environmental protection technology. In 2021, over 4,500 students enrolled
in studies in this field. Other popular educational fields related to the biochemical and microbial niche
are biology (over 3,700 students), chemistry, chemical engineering and processes (over 2,900), and
veterinary (over 2,300). At the same time, only 29 students were registered in biotechnology during
2021. However, the small number of students in this field is also conditioned by limited capacities — it
is a matter of specific domain knowledge and only a small number of students enrol within this
department on an annual basis.
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FIGURE 8. NUMBER OF STUDENTS ENROLLED IN 2021/2022 (ISCED CLASSIFICATION)
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Source: Statistical Office of the Republic of Serbia.

From the gender perspective, women were more represented within all abovementioned educational
fields. Women were especially represented in scientific fields such as Chemical engineering (75%),
Chemistry (77%), Biology (78%), and Biochemistry (79%). Also, within Marketing and advertising and
Wholesale and retail sales fields, women take up 68% and 63% of the total number of students,
respectively.

FIGURE 9. SHARE OF MEN AND WOMEN IN EDUCATIONAL FIELDS
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Source: Statistical Office of the Republic of Serbia.

Vocational education training (VET)

According to the views expressed by managers and owners of the interviewed companies within this
niche, secondary vocational schools, despite the deficiencies in the educational system, provide
students with practical knowledge that can be effectively utilised in the market. Despite the identified
shortcomings, these schools equip students with valuable skills and hands-on experience that can be
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readily applied in real-world scenarios. However, stronger cooperation between companies and
secondary schools is still missing, primarily due to the absence of specific curricula that offer courses
on the biochemical and microbial knowledge. Another problem is the absence of specific school
curricula that are strongly related to the market niche of microbial and biochemical products for agri-
food. Students are mainly educated through agricultural schools on the one side and chemical schools
on the other. Actually, a very small number of high schools offer more specific knowledge that can be
applied in this niche. In Serbia, there are over 25 schools where students can enrol in general
programmes for Chemical and Pharmaceutical Technology Technician or Chemical Laboratory
Technician. These schools offer educational programmes that combine knowledge in chemistry and
pharmaceuticals with technical skills and technologies. Students who choose these educational
profiles acquire specialised knowledge and skills required for work in the chemical and pharmaceutical
industry, and they most likely find jobs in other industries rather than within the agri-food sector.
However, there are two educational profiles at the secondary level of education (not VET) that can be
associated with this niche: Chemical Product Manufacturer and Biotechnology Technician. Six
secondary schools provide these profiles, and on average, around 180 students are enrolled in them
each year.

TABLE 23. EDUCATIONAL PROFILES OFFERED BY SECONDARY SCHOOLS RELEVANT TO
BIOCHEMICAL AND MICROBIAL PRODUCTS NICHE

Name of school Town Profiles

Chemical-Food Technology School Belgrade Biotechnology Technician
Chemical Product Manufacturer
Chemical Laboratory Technician
Chemical Technology Technician

"Dr. Obrad Peji¢" Boarding Dairy School Pirot Biotechnology Technician

"Zikica Damjanovi¢" High School Smederevska | Biotechnology Technician

Palanka Chemical and Pharmaceutical

Technology Technician

"Pavle Savi¢" Technical School Novi Sad Biotechnology Technician
Chemical Laboratory Technician
Chemical and Pharmaceutical
Technology Technician

"Rajko Bosni¢" Agricultural School Negotin Chemical Product Manufacturer

Agricultural-Chemical School Obrenovac Chemical and Pharmaceutical

“Sveti Sava” High School Sombor Technology Technician

"Bozidar Bordevi¢ Kukar" Chemical Technology Leskovac

School

Chemical-Medical School Vr8ac

"23. Maj" Technical School. Pancevo

Vocational Chemical and Textile School Sabac

"Dragacevo" High School. Lucani

Food-Chemical School Nis

Technological School Paracin

Chemical-Technological School Krusevac

"Dr. Borde Radi¢" Agricultural-Chemical School Kraljevo

"Milo$ Crnjanski" Vocational School Kikinda

Chemical-Technological School Subotica

"Uro$ Predi¢" Chemical-Food-Textile School Zrenjanin

"Mileta Nikoli¢" Technical Schoo Arandelovac

First Technical School Kragujevac

Fifth Belgrade Gymnasium Belgrade Students with special abilities in

“Jovan Jovanovi¢ Zmaj” Grammar School Novi Sad biology and chemistry

“Bora Stankovi¢” Grammar School Nis

The First Grammar School of Kragujevac Kragujevac

Source: Ministry of Education
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Non-formal education

Due to the strong competition in attracting new personnel, companies invest in education and skills
development of their employees. According to insights from the interviews, the training of employees
is organised internally, and usually takes place through the onboarding process. Training is rarely
done through cooperation with business intermediary organisations, such as the Chamber of
Commerce. Among the skills acquired through this informal way of learning are business development
skills such as project management, communication and presentation, and sales skills.

Based on the various assessments, the niche is too small and specialised. No specific non-formal
training offer for the niche has been identified through the interviews and desk research.

Matching the demand and supply

Based on quantitative and qualitative analysis, the complementarity between skills supply and demand
within the biochemical and microbial products market niche can be described through several
observations:

m There is a constant demand for experts in specific fields, i.e. biotechnology, chemistry,
microbiology, and others, as domain knowledge is essential for the development of innovations in
this niche. As emphasized below, companies in this industry are confronted with a dual challenge:
a shortage of adequately trained individuals with both domain-specific and business skills, and
essential soft skills. While some of these gaps can be addressed through internal training
programmes, the primary hurdle in attracting top talent lies in the companies' inability to offer
competitive compensation packages. The lack of attractiveness in terms of remuneration
becomes a major obstacle for these companies (especially SME and start-ups) hindering their
ability to attract skilled professionals.

= In addition to the knowledge necessary for research and development of innovations, certain
knowledge and skills are necessary for the commercialisation of products on the market. The lack
of sales, marketing, and management skills is generally profiled as the main problem for further
business development.

= Although there is a significant base of students who are educated in fields that are significant for
the niche itself, the entire education system fails to address the needs of the economy and to
adapt to the specific needs of the market niche. Based on the interviews, there is quantity, but not
enough quality in domain experts’ production.

m  There is a strong need for soft skills. These skills are usually not possible to acquire within formal
education, so due to the lack of quality human resources, companies are forced to engage in
employee training.

m  Secondary vocational schools offer a strong foundation of education and impart practical
knowledge to students. However, there is a scarcity of secondary schools that provide specialised
knowledge tailored to the requirements of the biochemical and microbial products market niche.
Consequently, the collaboration between companies and secondary schools remains limited,
primarily due to the absence of specific curricula offering courses focused on biochemical and
microbial knowledge. A stronger partnership between these stakeholder groups is necessary to
bridge the gap and foster the development of relevant skills in students.

In conclusion, the biochemical and microbial products market niche faces challenges in attracting and

retaining skilled professionals due to shortages in both domain-specific and soft skills, as well as

limited collaboration between companies and secondary schools. Addressing these issues through
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targeted education programmes, improved compensation packages, and enhanced partnerships can
help bridge the skills gap and drive growth in the industry.

ORGANIC AND FUNCTIONAL FOODS

This chapter focuses on the production of organic food, and, to a lesser extent, functional food within
Serbia's agri-food industry, emphasizing key economic indicators where available. In sum, despite
growth potential, organic agriculture faces challenges in efficiency and growth. Fruit production is
dominant, followed by field crops, cereals, oilseeds, and fodder crops. Legislation is aligned with EU
regulations, and authorised bodies conduct control and certification of organic operators. The text
bellow examines the demand and supply of skills in this specific niche through literature review,
statistical data analysis, and interviews with stakeholders, mainly in the organic food sector. Lastly, the
chapter concludes by highlighting the current strengths and areas for improvement, particularly in
terms of adopting a multidisciplinary approach to education and fostering the development of soft
skills.

For the purpose of this study the organic and functional foods market niche was analysed through four
broader NACE classification groups:

crop and animal production, hunting and related service activities (A1)
fishing and aquacultures (A3)

manufacture of food products (C10)

and manufacture of beverages (C11)

This chapter provides an overview of the niche's profile in Serbia and discusses the skills demand and
supply for the niche, as well as available programmes, tools, and activities to address the demand and
supply in the niche.

The profile of the market niche and the stakeholder ecosystem

General context

Organic production is an important source of innovative agriculture and may improve competitiveness
of producers and domestic agriculture in general. Organic food involves the entire production process,
while functional food concentrates on the nutritional and/or health-related characteristics of a product.
While there is an abundance of data available on organic food in Serbia, there is a scarcity of relevant
national statistics that support the analysis of functional products. Therefore, the analysis presented
below is mainly focused on the organic segment of the market niche.

Organic production is extremely demanding and requires knowledge ensuring that the product has
been produced and processed in an ecologically sound manner. Despite the high potential and
consistent growth of the primary indicators, organic agriculture in Serbia struggles to expand at a rate
that is satisfactory. This is especially true given the need to modernise the agricultural sector so that it
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can be incorporated into the Common European Agricultural Policy and the general economic
modernisation of the country.4®

The local organic product markets in Serbia gradually expanded, particularly from 2006,%° when the
Ministry of Agriculture, Forestry and Water Economy of the Republic of Serbia joined the
Mediterranean Organic Agriculture Network. As a result, Serbia provided financial assistance to the
organic production sector through projects supported by the European Union and Mediterranean
countries. The projects continued in the following years, and foreign agencies such as Avalon, SIDA,
SIPPO, GIZ and others directed their activities to certain regions of the country to improve organic
production, processing and certification of this type of products.5! The first draft National Plan for the
Development of Organic Agriculture in Serbia was made in 2009 with the assistance of GIZ. This Plan
was a Serbian version of the Action Plan for Organic Food and Agriculture of the European
Commission.5? Despite the fact that this document was never officially adopted, it was widely used by
the MoA and the private sector to address the needs of organic farming in a more systematic
approach.53

Structural business statistics

The share of organic production areas experienced a significant increase between 2011 and 2019.
The arable land increased from 3,008 ha to 15,915 ha, while the meadow and pasture areas
increased from 3,327 ha to 5,350 ha. Consequently, the total organic production area saw a notable
rise from 6,335 ha to 21,265 ha.>* In 2019, organic production accounted for 0.61% of the total utilised
agricultural area. It is worth noting that the reported organic production area does not encompass land
used for harvesting organic wild berries, mushrooms, and medicinal plants. This exclusion is due to
the lack of an official methodology to gather data on the total organic wild plant area from natural
habitats.%® In 2019, the most popular crops grown were fruits, cereals, industrial and fodder crops.
According to the study Organic production in Serbia at a glance 2020,56 field crops (industrial plants,
cereals, fodder, medicinal and aromatic plants) were produced on 9,074 ha, accounting for 57% of the

49 Simi¢, . (2017). Organic Agriculture in Serbia: at a glance 2017. Belgrade: National Association Serbia Organica. Available
here.

50 Vehapi, S.Z. (2014). Marketing strategija proizvodaca organske hrane [Doktorska disertacija]. Univerzitet u NiSu:
Ekonomski fakultet. https:/nardus.mpn.gov.rs/handle/123456789/4307

51 The Austrian Development Agency worked on the development of regional and rural areas in Vojvodina and Sandzak (see
Kalenti¢, M., Stefanovi¢, E., Simi¢, |. & Maerz, U. (2014). Organska poljoprivreda u Srbiji 2014. Belgrade: National
Association Serbia Organica. Available here). By the end of 2009, 20 organic fruit processing companies were certified for
organic production (see Bokovi¢ G., Vukovi¢ A. & Roncevi¢ D. (2013): Zastupljenost organskih prehrambenih proizvoda u
svetskim trgovinskim tokovima. Ecologica, 20(72). 719-724.).

52 Golijan, J. & Sec¢anski, M. (2021).The Development of Organic Agriculture in Serbia and Worldwide. Contemporary
Agriculture, 70 (3-4) 85 94. https://doi.org/10.2478/contagri-2021-0013

53 Rural21. (2012). Paving the way for Serbia’s organic agriculture towards the EU. Available here. A milestone was reached in
2010, when the new law on organic production was adopted by parliament. It came into force in January 2011. The “Rulebook
on Control and Certification in Organic Production” and “Methods of Organic Production” was published in July 2011. These
documents were prepared in accordance with relevant EU regulations on organic farming. A responsible authority was also
established and started providing tasks within its field of responsibilities with the support of GIZ Integrated Expert for Organic
Agriculture. The Rulebook on documentation submitted to an authorized control body for the purpose of issuing a conformation,
as well as the conditions and methods of sale of organic products (RS Official Gazette No, 88/16) was adopted in 2016. It was a
huge step towards alignment of the Serbian organic agriculture system with the EU requirements.

5 |PARD (2022). IPARD Il Programme for the Republic of Serbia for the Period 2021-2027. Ministry Of Agriculture, Forestry
And Water Management. Available here.

55 IPARD (2022). IPARD Il Programme for the Republic of Serbia for the Period 2021-2027. Ministry Of Agriculture, Forestry
And Water Management. Available here.

56 Simi¢, 1. (2021). Organic production in Serbia: at a glance 2020. Belgrade: National Association Serbia Organica. Available
here.
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https://serbiaorganica.info/wp-content/uploads/2019/01/Organic-Agriculture-in-Serbia-At-a-glance-2017-1.pdf
https://serbiaorganica.info/wp-content/uploads/2019/01/KatalogSRB72px-1.pdf
https://www.rural21.com/english/news/detail/article/paving-the-way-for-serbias-organic-agriculture-towards-the-eu.html?no_cache=1
http://www.minpolj.gov.rs/download/IPARD-III-Programme-for-the-Republic-of-Serbia-for-the-period-2021-2027-CLEAN-21-Jan-2022.pdf
http://www.minpolj.gov.rs/download/IPARD-III-Programme-for-the-Republic-of-Serbia-for-the-period-2021-2027-CLEAN-21-Jan-2022.pdf
https://serbiaorganica.info/wp-content/uploads/2021/03/Organic-production-in-Serbia-2020-ENG-online.pdf

total arable area, followed by fruit production on 5,324 ha (33.5%), while vegetables were produced on
just 184 ha, accounting 1.15% of the total area.

Export of organic products from Serbia is continuously growing, making an important share of the
overall exports.5” Recent analyses show that the value of exports of Serbian organic products has
increased more than 15 times in the past 10 years. In 2021, compared to 2020, exports increased by
53% and amounted to EUR 57.4 million.%®

Organic products from Serbia are mostly exported to the EU market, namely Germany, the
Netherlands and France, but also to the U.S. and Canada, while some producers even export to
Japan. Mainly organic products with low-grade processing, raw materials, and semi-finished products
are exported from Serbia, and fruit has the biggest stake in export, mainly berry fruit.5°

There is a lack of relevant national statistics supporting the analysis of functional food in Serbia.®® The
literature review conducted on Serbia reveals a lack of significant research interest in functional food.
There are few research reports available that rely on descriptive analysis of nutrition and health claims
products surveys or qualitative data obtained through interviews with producers and/or users. These
reports indicate that the functional food market has started to develop in 2000s and begun to
experience growth only since 2012.51

As already shown in the introduction, two sectors comprise food processing — manufacture of food
(C10) and manufacture of beverages (C11). The statistics showed that in 2020, 2,876 enterprises with
68,796 employees operated in the C10 sector. The C11 sector is much smaller — it comprises 455
enterprises which employ 8,455 people.®?

The table below shows more detailed data for the sector including food processing.

57 Development Agency of Serbia (RAS). (2022). Invest in Serbia agri-food. Belgrade: Development Agency of Serbia. Available
here.

58 The Dutch Ministerie van Landbouw, Natuur en Voedselkwaliteit. (2020). Dutch expertise and Serbian potential: progress in
the digitalization of the agro sector in Serbia. Available here.

59 Simi¢, . (2021). Organic production in Serbia: at a glance 2020. Belgrade: National Association Serbia Organica. Available
here.

60 Gligorijevi¢, M., (2021). Funkcionalna hrana kao novi marketinski izazov: perspektive trzista zdrave hrane. U: Ognjanov, G,
Miti¢, S. (ur). Marketing prehrambenih proizvoda. Beograd: Ministarstvo prosvete nauke i tehnoloskog razvoja

61 Stojanovic, Z., Filipovic, J., & Stojkovic, D. (2014). Markets of food with nutritive and health claim: Producers’ and retailers’
perspectives. Ekonomski Horizonti, 16, 63—75. https://doi.org/10.5937/ekonhor1401063S

52 Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E).
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TABLE 24. ADMINISTRATIVE DATA ON THE NUMBER OF COMPANIES, GROSS VALUE
ADDED, TURNOVER AND EMPLOYEES - ORGANIC AND FUNCTIONAL FOOD

Year Persons Turnover per person Gross value added per | Number of companies
employed — employed - thousand person employed -
number euro thousand euro
Al Crop and animal production, hunting and related service activities
2017 25,100 N/A N/A N/A
2018 24,664 N/A N/A N/A
2019 22,860 N/A N/A N/A
2020 22,300 N/A N/A N/A
A3 Fishing and aquaculture
2017 1,325 N/A N/A N/A
2018 1,315 N/A N/A N/A
2019 1,393 N/A N/A N/A
2020 1,269 N/A N/A 3,380
C10 Manufacture of food products
2017 63,957 85.7 14.4 2,917
2018 65,717 84.1 14.8 2,909
2019 67,850 83.6 15.3 2,897
2020 68,796 87.4 17.0 2,876
C11 Manufacture of beverages
2017 7,663 135.3 28.7 351
2018 8,168 139.0 314 388
2019 8,054 144.2 30.9 426
2020 8,455 114.3 29.0 455
Source: BRA.

Within the manufacture of food products (C10) sector, the largest number of enterprises is situated in
the processing and preserving of fruit and vegetables (C10.3) sector, which accounts for over 25% of
total number of enterprises in sector C10. Other most populated sectors are manufacture of bakery
and farinaceous products (C10.7), manufacture of other food products (C10.8), and processing and
preserving of meat (C10.1). The number of companies in other subsectors is below 10% of the total
number of companies in the Manufacture of food products (C10) sector (see the figure below).

FIGURE 10. SUBSECTORS WITHIN THE SECTOR C10 - SHARE BY NUMBER OF ENTERPRISES
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Source: Eurostat (2022). Industry by employment size class (NACE Rev. 2, B-E).
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The significance of the organic and functional foods market niche can be observed through the
number of organic processors within manufacturing sectors. According to Eurostat,®? this niche is
mainly based on processors from the manufacture of food products (C10) sector. The number of
organic processors within the manufacture of beverages (C11) sector is much smaller — the same data
show that in 2020 there were only seven enterprises identified as organic processors in this sector.%
Thus, the enterprises from the manufacture of food products sector can lead the development of
organic production in Serbia.

Out of the total number of organic food processors in 2020, the largest number is engaged in
processing and preserving of fruit and vegetables (54.46%), followed by the processors in the
manufacture of other food products (46.53%) sector. There are only few organic processors engaged
in manufacture of grain mill products, starches, and starch products and Manufacture of bakery and
farinaceous products (5.94%).55

Share of SMEs among companies in this niche. Within both agriculture and food processing, micro-
enterprises and SMEs prevail according to Eurostat data (see Figure 11).%¢ In fact, within the
manufacture of food products sector, micro-enterprises make up about 72%, while SMEs make up
about 26% of the total number of enterprises (up to 50 employed persons per enterprise). Medium
enterprises comprise 34.64% of total number of enterprises in the sector, while large companies are
the most represented — 39.24% of enterprises are those who employ 250 persons or more.®” Large
enterprises are even more represented within manufacture of beverages (47.95%) sector, while
medium enterprises make up 29.13% and small enterprises 22.92% of a total number of enterprises in
the sector. Micro-enterprises make up over 83%, while SMEs make up about 14% of the total number
of enterprises within sector C11.%8

FIGURE 11. SHARE OF COMPANIES BY THEIR SIZE
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63 Eurostat (2023). Processors of organic products by NACE Rev. 2 activity (C).
64 Eurostat (2023). Processors of organic products by NACE Rev. 2 activity (C).
5 Eurostat (2023). Processors of organic products by NACE Rev. 2 activity (C).
66 Eurostat (2022). Industry by employment size class (NACE Rev. 2, B-E).
7 Eurostat (2022). Industry by employment size class (NACE Rev. 2, B-E).
58 Eurostat (2022). Industry by employment size class (NACE Rev. 2, B-E).
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Source: Eurostat. (2022). Industry by employment size class (NACE Rev. 2, B-E).

Average wages. As the table below shows, the average gross earnings within the crop and animal
production, hunting and related service activities (A1) sector are estimated to EUR 661, which is below
the national average. Average gross wages and salaries in fishing and aquaculture (A3) sector are
significantly lower, amounting to EUR 500 on a monthly basis.®® There are no data disaggregated by
gender.

The average wages and salaries within the sector Manufacture of food products (C10) were around
EUR 600, while the gross earnings in Manufacture of beverages (C11) were significantly higher
(slightly below EUR 900). For comparative reasons net wages are also shown.

TABLE 25. AVERAGE MONTHLY EARNINGS FOR THE YEARS BY DIVISIONS OF ACTIVITY

Average gross monthly earnings for the year by divisions of activity (in EUR)

Year 2018 2019 2020 2021
NACE sector/ National 584.96 646.20 707.32 773.80
average (NA)

Al Crop and animal 502.60 555.75 608.56 661.14
production, hunting and (85.92%) (85.99%) (86.03%) (85.44%)
related service activities

A3 Fishing and 482.01 455.39 507.29 498.26
aquaculture (82.4%) (70.47%) (71.72%) (64.39%)
C10 Manufacture of food 469.88 499.32 541.10 590.94
products (80.33%) (77.27%) (76.50%) (76.37%)
C11 Manufacture of 806.14 817.50 839.56 888.55
beverages (137.81%) (126.51%) (118.62%) (114,83%)

Source: Statistical Office of the Republic of Serbia. (2022). Average monthly earnings for the year by divisions of activity.
Note: percentage of national average in brackets.

Key stakeholders

Apart from the above-mentioned key stakeholders such as the Ministry of Agriculture, Forestry and
Water Management, the Agricultural advisory and professional service (AAPS) and four regional
Science and Technology Parks, other important actors in this niche are higher education institutions
and businesses intermediaries and associations.

Higher education with subjects on organic farming/production are provided by accredited higher
education institutions, the most important being the Faculty of Agriculture, University of Belgrade,
Agronomy faculty in Cagak, University of Kragujevac, and some private institutions such as Faculty for
Biofarming in Backa Topola, or Educons University. There are also accredited master degrees in
organic agriculture at Faculty of Agriculture, University of Belgrade, Faculty of Agriculture, University of
Novi Sad, as well as Faculty for Biofarming in Backa Topola, Megatrend University and Faculty of
Ecological Agriculture in Sremska Kamenica, Educons University. In 2010, the first bachelor
programme in organic agriculture was launched at the University of Novi Sad, Faculty of Agriculture.

Most active associations and business intermediaries in this niche include Terra’s association and
Open University in Subotica, the Centre for organic production in Selen¢a and the Association Vitas in
Ruma. Novi Sad hosts several prominent clusters such as Vojvodina Organic Agriculture Cluster, Agro

69 Statistical Office of the Republic of Serbia. (2022). Average monthly earnings for the year by divisions of activity. Retrieved
from: https://data.stat.gov.rs/Home/Result/2403040402?languageCode=en-US&displayMode=table&gquid=4b190e99-1d3d-4f4c-
803d-749cc05ce284
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Cluster of Serbia, Vojvodina ICT Cluster, Serbia Does Apples and Panonian Bee Cluster. Other
associations include the “Luzni¢ke rukotvorine” in Babusnica, ,Luka znanja“ in Novi Sad, Business
Association ICT Cluster of Central Serbia in Kragujevac, as well as National Association Serbia
Organica in Belgrade, and National Alliance for Local Economic Development NALED in Belgrade.

Companies representing the niche

Within this niche, one representative from a company that produces functional foods was interviewed,
while the remaining two interviewees come from the field of organic production.

The first company”® was established in 2013 and produced nutritional supplements in addition to
conducting research and development on new supplements made entirely of natural ingredients. Eight
professionals made up the Serbian team. The teams’ gender split was equal, but there were no
women in the company's ownership structure. Each team member had a bachelor's degree in one of
the following disciplines: biology, pharmacy, chemistry, or medicine. The company also had two
subsidiaries in Slovakia and USA, founded to enable penetration and logistic support to the European
and American markets, as two main markets. In addition, the company collaborated with a large
number of partners and independent contractors, both in Serbia and abroad.

The second company’* was a family farm, i.e. an individual producer of blueberries. This small
producer had only one employee — an agronomist. The owner himself had a bachelor’'s degree in
hospitality industry. The interviewee was one of the founders of a cooperative that gathered
producers, and specialised in growing northern highbush American blueberries. This cooperative was
founded in 2020 and brought together about 12 blueberry producers, employing two agronomists. The
cooperative was focused on the production of fresh blueberries and mainly exported to the Benelux
countries. The plan for future business included expanding exports to the Russian market.

The third company?”? was founded in 2021. They were engaged in service-oriented organic farming: on
their own property, they produced organic fruits and vegetables for around 30 families from urban
areas. Recently, they had also started processing agricultural products such as juices and teas. The
company consisted of a small team of four employees with an equal gender split, all of whom had
higher education in agricultural engineering. Although they were a small team, they also employed
seasonal workers when needed. The company did not export, and its products were sold only in
Serbia, with a focus on sales in urban areas.

Skills demand in the niche

Most of the teams in both organic and functional food companies that we interviewed were composed
of small number of core members with full-time employment contracts which divided their tasks
between innovation, product improvement, and management and sales. Yet, the employees in the
organic and functional foods required different profiles and levels of education. Those in functional
food segment mainly sought employees with tertiary education in medicine, pharmacy and biology.
Their task is to support the sale of functional food products by offering tailor made advices to
customers, which represent strong added value beyond the product itself.

7° This interview was carried out on November 28, 2022.
7 This interview was carried out on January 30, 2023.
72 This interview was carried out on February 06, 2023.
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The interlocutors have identified a variety of technical occupations and skills they need. Among them
are agronomists, agricultural engineers, food technologists, food safety specialists, and food
technicians.

Based on the ISCO/ESCO classifications, several occupations can address demand for these skills as
presented in the table below (Table 26). All these occupations are mainly classified within the ISCO
group 2 (professionals) and some in ISCO group 3 (technicians and associated professionals).

TABLE 26. TECHNICAL OCCUPATIONS RELEVANT FOR THE ORGANIC AND FUNCTIONAL
FOOD NICHE IN AGRI-FOOD BASED ON COMPANIES' SKILLS NEEDS

e  soil scientist (2133.11) e food technologist (2145.1.4)

e agricultural scientist (ESCO 2132.1) o food safety specialist (2263.2)
e agronomist (2132.2) o food technician (3119.5)

e agricultural engineer (2144.1.2) e agricultural technician (3142.1)

Source: Evidence from interviews and ESCO classification of skills, qualifications and occupations.

The above-mentioned occupations require different levels of education: occupational profiles
agricultural technician and food technician usually fall under ISCED level 4 or 5. Agronomist,
agricultural engineer, agricultural scientist and soil scientist require at least a bachelor’s degree
(ISCED level 6), while food technologist and food safety specialist profiles correspond to ISCED level
6or7.

In all cases, the companies were looking for already established professionals with well-developed
careers in the academic field either locally sourced or from abroad (functional food). They had to fill
the gaps in knowledge of the core team in organic certification process (organic sector) and/or sales
and marketing and project management (both organic and functional food sector). Within the plans for
scaling abroad, the companies were looking to internationalise, possibly with the support of external
foreign experts. At the local level, the companies in functional food were open for undergraduates with
relevant background in the abovementioned disciplines, as well as sport and physical education. For
lower-level positions, formal education was not mandatory. This is specifically the case with organic
sector where companies were looking for farmers without specific education requirements, but who
had knowledge of basic organic farming practices and techniques and the ability to apply this
knowledge.

Soft skills, and business development skills (project management, sale skills and presentation skills)
were also assessed as needed by the interviewed companies.

When it comes to specific occupations, the Serbian companies from this niche expressed demand for
project managers, sales managers, sales assistants, shop managers, specialised sellers and market
vendors, as these occupations play crucial role in selling goods directly to customers in various
marketplaces. They also emphasized the importance of marketing skills, i.e. profiles such as
marketing managers, digital marketing managers, marketing consultants or marketing assistants.
Especially in demand were food regulatory advisors to ensure compliance with food safety regulations
and provide guidance on regulatory matters. Among the soft skills which are missing were
communication skills, knowledge of English and certain personal qualities.

Based on the ISCO/ESCO classifications, the following occupations are relevant for these skills, as
presented in the table below (Table 27). The identified occupations are mainly classified within the
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ISCO group 1 (managers). Some of the occupations are listed in ISCO group 2 (professionals), while
some are in ISCO group 5 (service and sales workers).

TABLE 27. BUSINESS OCCUPATIONS RELEVANT FOR THE ORGANIC AND FUNCTIONAL
FOOD NICHE IN AGRI-FOOD BASED ON COMPANIES' SKILLS NEEDS

e project manager (1219.6) e marketing assistant (2431.10.3)

e sales manager (1221.3.2.1) e digital marketing manager (1221.5)

e sales assistant (5223.4) e food regulatory advisor (3257.2)

e fruit and vegetables shop manager (1420.4.23) e fruit and vegetables specialised seller
e marketing manager (1221.3.2) (5223.7.19)

e marketing consultant (2431.10) e market vendor (5211.1)

Source: Evidence from interviews

According to interviewed representatives from companies, the main channel of searching for new
employees was through personal recommendations or LinkedIn ads. There were no connections to
either secondary and post-secondary educational institutions (VET), or business knowledge providers,
National Employment Service or similar. The companies had no role in current efforts of the state to
bringing business, associations, educational institutions and other stakeholders to craft new
educational standards via Sector Skills Council for Agriculture, Food Production, Forestry, Fishery and
Veterinary sectors or similar.

Skills supply

Desk research suggests that organic production is taught in agricultural secondary schools and
faculties in sufficient numbers, and trained teachers of secondary agricultural schools are cited as
some of the major strengths of the organic and functional food niche.” As a result of educational
reforms in line with the Bologna Process, new courses (mandatory or elective) have been introduced
in accredited curricula in secondary and higher education in Serbia, such as Organic Crop Production,
Organic Livestock Production, Organic Fruit Production, Organic Production Economics, and others.
During the implementation of curricula in 33 state secondary schools in agriculture, students acquire
knowledge of basic biotechnical methods and operations in organic agricultural production. These
courses are a part of the standard education in agricultural schools.

In addition, accredited higher education institutions provide opportunities for education and research in
the field of organic production.”

Higher education and research

The figure below presents the number of students enrolled by the main educational fields that can be
related to the organic and functional foods market niche. As shown, the largest number of students is
recorded within crop and livestock production (over 3,800), and biology (over 3,700). It is indicative
that a smaller number of students are educated in the field of food processing (about 2,100) and
horticulture (slightly above 700). When it comes to knowledge in the field of economics and related

73 Simi¢, 1. (2021). Organic production in Serbia: at a glance 2020. Belgrade: National Association Serbia Organica. Available
here.

74 Organizacija za hranu i poljoprivredu Ujedinjenih Nacija (2014). Analiza lanca vrednosti organskih proizvoda specifi¢nih za
regione u Srhiji. Available here.
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sciences, which are highly relevant for the niche, a larger number of students are educated in the field
of marketing (2,300), while in the field of sales, that number is more than four times smaller.

FIGURE 12. NUMBER OF STUDENTS ENROLLED IN 2021/2022 (ISCED CLASSIFICATION)

5000
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4000 3734
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1000 l 704 561
. = =
Crop and livestock Biology Marketing and Food processing Horticulture Wholesale and
production advertising retail sales

Source: Statistical Office of the Republic of Serbia. (2022). Higher education.

Regarding the gender aspect, women are more represented in all fields except in the fields of crop
and livestock production, where men make up 51% of the total number of students enrolled.

FIGURE 13. SHARE OF MEN AND WOMEN IN EDUCATIONAL FIELDS

Crop and Biology Marketing and  Food processing Horticulture Wholesale and
livestock advertising retail sales
production

Source: Statistical Office of the Republic of Serbia. (2022). Higher education.

Higher education with subjects on organic farming/production are provided by accredited higher
education institutions, the most important being the Faculty of Agriculture at University of Belgrade,
Agronomy faculty in Cagak at University of Kragujevac, and some private institutions such as Faculty
for Biofarming in Backa Topola, or Educons University, for example. In 2010, the first bachelor
programme in organic agriculture was launched at the University of Novi Sad, Faculty of Agriculture.
Students are offered a variety of relevant subjects, including agricultural machinery in organic farming
and organic certifications. Notably, one of the electives focuses on functional food.

There are also accredited master’s degrees in organic agriculture at Faculty of Agriculture at
University of Belgrade, Faculty of Agriculture at University of Novi Sad, as well as Faculty for
Biofarming in Backa Topola, Megatrend University and Faculty of Ecological Agriculture in Sremska
Kamenica, Educons University. At Megatrend University, relevant courses include, for instance, Plant
Breeding and Seed Production in Organic Agriculture and Production and Processing of Ecological
Food at the Bachelor programme and Plant protection in organic agriculture at the master’s
programme.
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Brief insights into the curricula of the above-mentioned tertiary providers show that organic agriculture
is well represented. However, there are important variations in knowledge supply with regard to ICT,
economic aspects and management techniques in organic agriculture. Agricultural faculties should
invest more resources in research activities, as well as increase the mobility of professors who would
follow the trends in the development of organic production.”™

Vocational education

According to the recent study “Organic farming in North Macedonia, Bulgaria, Serbia and Croatia”,
elementary agricultural education is offered in 33 state-funded secondary agricultural schools in
Serbia.”® School curriculum for organic agricultural production was developed in 2010, and was
introduced into agriculture high schools starting from 2012/2013 as optional subject (organic vegetable
and crop production, organic fruit production and organic livestock production) as part of the school
curriculum for Agricultural technician programmes.”” Each year secondary agricultural schools open
about 1,000 positions for the Agricultural technician programmes. For the school year 2022/2023,
1,070 positions were opened of those 32 in dual education.” There are no available data on the
number of students enrolled in these programmes. The list of schools and educational profiles related
to this niche is presented in the Table 33 in the Annex.

Non-formal education

Non-formal education relevant for the niche is mostly focused on farmers and is conducted by
nongovernmental organisations such as the following: Terra’s association, Subotica; Open University,
Subotica; Centre for organic production, Selen¢a; Vojvodina Organic Agriculture Cluster, Novi Sad;
Association Vitas, Ruma; Agro Cluster of Serbia, Novi Sad; Association “Luzni¢ke rukotvorine”,
Babusnica; ,Luka znanja“, Novi Sad, as well as through national associations including National
Association Serbia Organica, Belgrade, National Alliance for Local Economic Development NALED,
Belgrade.™

Due to a lack of sufficient state or donors’ funds those educational efforts lack continuity and their
content is predetermined by the choosing of donors. These educational packages are aimed at
farmers and potential organic farmers, as well as unemployed women, young people, and consumers.
However, some organisations such as Serbia Organica also realised organic internship programme
designed for undergraduates finishing bachelor or master studies, and/or graduates. The same
organisation has been involved in education of staff of different institutions: professors of secondary
agricultural schools, educators of the pre-school institutions, advisors of the agricultural extension, and
certification bodies.8°

> lvanovi¢, M., & Ivanovi¢, B. (2016). Chances and obstacles for organic production in Serbia. Ekonomski Signali: Poslovni
Magazin, 11(1), 1-16. https://doi.org/10.5937/ekonsig1601001I

76 Organic Agriculture Innovation Platform. (2020). Organic farming in North Macedonia, Bulgaria, Serbia and Croatia. Skopje:
Forum CSRD. Available here.

77 Organic Agriculture Innovation Platform. (2020). Organic farming in North Macedonia, Bulgaria, Serbia and Croatia. Skopje:
Forum CSRD. Available here.

78 Penybnuka Cpbuja. MuH1cTapcTBO NpocBeTe, Hayke 1 TEXHOSOLKOr pa3Boja. MNpenMMrMHapHy nnaH ynuca yyeHuka y
cpeamy LKony 3a wkoncky 2022/2023.

79 Organic Agriculture Innovation Platform. (2020). Organic farming in North Macedonia, Bulgaria, Serbia and Croatia. Skopje:
Forum CSRD. Available here.

80 Organic Agriculture Innovation Platform. (2020). Organic farming in North Macedonia, Bulgaria, Serbia and Croatia. Skopje:
Forum CSRD. Available here.
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Legal organisers of group certification also offer education to their cooperants. These courses are
continuous. Moreover, some of the local municipalities such as the city of Belgrade and Novi Sad
organise education for potential organic farmers as well as organic producers. Other local
administrations in Serbia organise such training only occasionally.8!

Interviewed businesses praised educational institutions for providing basic knowledge, but underlined
the importance of domain orientation for those entering the industry. This is usually done through
onboarding, where the procedures and the length of the process vary based on the individual
capacities of both the trainers (e.g. company staff) and the new employee. There are no specific
trainings which would be formalised within companies themselves. There is no cooperation with the
National Employment Service (NES), trade unions, joint organisation of training with other companies
or educational institutions that are dealing with trainings.

Thus, companies interviewed for this study encouraged online and offline education provided either by
well-known international MOOCSs or domestic providers. These courses are meant to expand domain
knowledge of their employees. However, the interviewed companies shared that they do not
acknowledge skills and experience candidates gain via non-formal training, nor they see the reason to
do so. Course providers are mostly private companies/consulting houses providing short courses in
accounting, marketing, management and similar general skills. There is also no cooperation with the
hubs, although interviewed companies are up to date with the happenings through the e-mail list
regarding various workshops. There is no financial support from institutions for either internal or
external trainings.

Matching the demand and supply

m  The demand and supply of skills in organic and functional food production in Serbia reveal several
gaps and opportunities for improvement. Higher education institutions provide relevant programs
in domain knowledge, as well as additional courses in ICT, economics, and management.
However, there is variation among universities, with some offering all of these additional courses
while others offer only a subset. Agricultural faculties need to invest more in research and
enhance professor mobility to keep up with industry developments.

m Invocational education, state-funded secondary agricultural schools introduce subjects in organic
agricultural production, which are satisfactory.

= Yet, secondary and tertiary education lack comprehensive programmes that combine domain-
specific skills with marketing and management expertise. Furthermore, the absence of
multidisciplinary courses both at the tertiary and secondary level of education hinders the market
expansion of companies in these niches.

= Non-formal education provides training for farmers, but it lacks continuity and relies heavily on
donor funding.

= Companies emphasize the need for domain-oriented education, but lack formalised training
programmes and collaboration with relevant institutions. However, business intermediaries do not
actively provide necessary skills, and financial constraints further hinder talent attraction.

81 Organic Agriculture Innovation Platform. (2020). Organic farming in North Macedonia, Bulgaria, Serbia and Croatia. Skopje:
Forum CSRD. Available here.
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m  Companies encourage online and offline non-formal education, but there is no recognition of skills
gained through non-formal training. Financial support for training is lacking, and cooperation with
hubs and institutions is limited.

= Small companies in the organic and functional food production face challenges in attracting
specialists due to higher salaries in the IT industry.

= Overall, opportunities exist to improve the alignment between education and industry needs,
ensure continuity in non-formal education, and establish stronger partnerships among companies,
educational institutions, and stakeholders.

CONCLUSIONS

The agri-food sector is an important part of the Serbian economy, comprising a considerable share of
employment, GDP and international trade. According to the Smart Specialisation Strategy (S4)
adopted by the Government of Serbia in 2018, the agri-food sector has a number of advantages:
favourable environmental conditions for agriculture, extent and structure of arable land, a long tradition
of food production, proximity to the EU market, and expected increase in global demand for high
quality food.

When it comes to skills supply for the sector, the research reveals a weak relevance of VET studies for
the labour market demand in three niches in focus, where practical skills are the main requirement. A
number of policy initiatives aim to make VET (and the overall skills development process) more
relevant to the labour market needs, one being forming of the Government Office for VET in 2023.

The interviews show that the agricultural schools are among the less popular options among students.
In contrast to other high schools, those that specialise in agriculture only receive 6% of the annual
applications. Meanwhile, grammar schools have an enrolment rate of 26%, IT schools have an
enrolment rate of 11%, and economic/law high schools have an enrolment rate of 13%°%2,

Multi-disciplinary study programmes at both tertiary and VET level do not exist in neither of the three
niches, making it hard to find professionals with the relevant set of transversal and technical skills. The
lack of staff with soft skills (trained in economics and trade, communication) was also identified in all
three niches. This hampers reaching out to foreign markets and establishing contacts with businesses
in Europe and other parts of the world. To address the gap, companies organise external and internal
training for their staff so that they can sufficiently perform in this new type of hybrid business.

To address this challenge, there is a need to improve the education system in Serbia, with a focus on
providing more relevant and up-to-date skills for the agri-food sector. One potential venue is to put
higher pressure in developing vocational training programmes that focus on specific skills and
competencies required by the industry. These programmes could provide workers with practical,
hands-on training and equip them with the skills needed to succeed in the agri-food sector. In this
context increased collaboration between the private sector, educational institutions, and government

82 Stojacic, I. (2022). PA4ALL—Innovative Learning Methods for Education in Agriculture: An ICT Based Learning Programme
for High Schools. In A. Deserti, M. Real, & F. Schmittinger (Eds.), Co-creation for Responsible Research and Innovation:
Experimenting with Design Methods and Tools (pp. 79-87). Springer International Publishing. Retrieved from:
https://doi.org/10.1007/978-3-030-78733-2_8.
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bodies is a must. Only by working together, these entities can ensure that the skills demanded by the
agri-food sector are adequately supplied.

Digitalisation in agri-food sector

One of the key drivers of change is digital agriculture (DA), which can be a game-changer for the agri-
food system, capable of drastically improving productivity, efficiency, competitiveness and promoting a
sustainable use of natural resources. DA is a powerful driver that has already started to transform the
entire farming and food domain into smart webs of connected objects that are context-sensitive and
can be identified, sensed and controlled remotely. It will also have significant impacts on a broad
range of stakeholders across the agri-food system including farmers, food processors, logistic
services, waste management and consumers.

The most frequently mentioned barriers and constraints to digitalisation are the lack of farmers and
skilled workers to work on farms. There is a lack of appropriate workforce which is particularly visible
in rural areas, due to out-migrations abroad and migrations of young people from rural areas, based
on the evidence from the interviews with various stakeholders.

The adoption of the advanced technologies such as precision farming solutions is low among small
farmers due to the small size of the agricultural fields and their inability to invest in technologies.
Another issue is the ag of the farmers’ population: in Serbia only every 14" owner of an agricultural
farm is younger than 40 years old, while the average age of farm owners is 61 years.® As some
studies find that younger age is positively related with the digital technology’s uptake,® old farmers
age can make digitalisation in agriculture more challenging. As per evidence from the interviews,
things are slowly changing: one third of the farmers in Serbia have some digital skills that are in use.

When it comes to skills supply, there is a need to introduce specific curricula that offer courses
focused on the new digital skills. In this regard, there is a need to introduce new techniques and
technologies into VET schools and related profiles. At the same time, VET requires upgrading in terms
of professionalisation of teachers in schools related to use of digital technologies, and equipping
laboratories and workshops where novelty technologies might be taught.

One step towards matching the demand and supply of qualified workforce in this niche is to introduce
multidisciplinary studies where faculties of agriculture, business, engineering and ICT can jointly form
a new class of professionals able to adopt and transfer know-how to small farms, producers and
SMEs. In Serbia, this is still the exception rather than the rule. One such example is the Faculty of
Agriculture in Novi Sad, which offers combined courses in agriculture, business and ICT.

Last but not least, the use of digitalisation in agriculture should be geared towards sustainable
agriculture practices, with a focus on soil health, water conservation, and reducing carbon footprint.

Biochemical and microbial products for agri-food

Serbia shows strong potential in the niche of biochemical and microbial products for agri-food,
particularly when taking into account the strong but yet insufficiently utilised knowledge embedded in
the Institute of molecular genetics and genetic engineering (IMGGE). As pointed out by the

83 Statistical Office of the Republic of Serbia (2022). Agriculture Census. Available here.

8 Barnes, A. P., Soto, |., Eory, V., Beck, B., Balafoutis, A., Sdnchez, B., ... & Gomez-Barbero, M. (2019). Exploring the adoption
of precision agricultural technologies: A cross regional study of EU farmers. Land use policy, 80, 163-174.
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interviewees, all green biochemical and microbial products that can quickly enrich the soil, address
climate change problems (droughts, dramatic weather changes) and ensure longevity of products in
the value chain (from picking/harvesting to consumer shelves) will be in high demand.

The lack of finance has been noted as a considerable obstacle for scaling-up bio businesses, when
they are already in the growth stage. This stage of the business lifecycle is arguably the most
important because the decisions made have immediate and long-term financial consequences.
According to the interviewees, there is a significant improvement when it comes to investing in early
phases of start-ups, but the growth phase has been lacking support by both private and state funds.

There is a constant demand for experts in specific fields, i.e. biotechnology, chemistry, microbiology,
and others — domain knowledge is essential for the development of innovations in this niche. However,
the lack of financial resources is a key problem in attracting quality personnel — especially for small
companies and start-ups.

To conclude, an adequate reform of the education system is needed in order to better connect science
and market needs. Furthermore, in addition to domain knowledge, soft skills are needed in order to
commercialise research and innovation. Finally, the lack of financial resources is a key challenge in
securing quality staff — apart from the high R&D costs, companies must allocate significant resources
to attract human capital and fight competition in the market.

Organic and functional food

According to the Smart Specialisation Strategy,®® Serbia has a potential to develop value-added
products such as fortified foods with added extra nutrients and organic products, with an emphasis on
shifting from certified primary agricultural products to processed organic products (frozen or dried
organic products, organic dairy products, etc.). In this regard, one of the greatest opportunities for
Serbia’s agri-food sector is to enhance the food production chain, and to transform Serbia from an
exporter of agricultural products into an exporter of food and finished products based on raw produce.
This suggests that the structural transformation from agriculture to food processing, which offers
greater potential for increasing value-added to the economy and growth of exports, is a key priority in
this area.

When it comes to human capital, educated and highly qualified staff is recognised as one of the
strengths of the organic and functional food sector as confirmed by the majority of the interviewees.
However, it is also recognised that the education system lacks up-to-date applied knowledge and
practices.

According to the interviewees, there is a need for greater employment of young people in the sector
and their training through internship programmes. Application of scientific and research projects on the
field suffer from inadequate knowledge transfer. This is particularly true for the advisory sector
specialised just on organic producers. Furthermore, there is an increased need for informal education
of producers, who lack knowledge on organic production. While there are a number of sources that
offer such programmes, they suffer from the lack of continuity and well-developed structure.

8 Government of the Republic of Serbia. (2020). Smart Specialization Strategy. Belgrade: Ministry of Education, Science and
Technological Development, Republic of Serbia. Available here.
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National climate projections indicate that Serbia will face a high probability of continuing temperature
increases, along with more frequent and prolonged droughts and wildfires. Projected increases in
temperatures and declines in precipitation will affect rain-fed crops that dominate Serbian agriculture.
Rain-fed corn production, for example, may decline by as much as 58% due to reduced rainfall and
higher temperatures in summer. Increases in temperature have already brought about increases in
fungal diseases and pests that reduce crop production.86

All this undermines investment opportunities and leads to the lack of cost-effectiveness, which is why
it is crucial to increase the availability of innovations for actors in this niche to be more competitive.
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ANNEX 1. AGRI-FOOD TRADE IN SERBIA

TABLE 28. AGRI-FOOD INTERNATIONAL TRADE STATISTICS

Food processing

Indicator Units 2019 2020 2021
in million EUR 1,698 1,794.4 2,272.3

Export by activity C10: )

Manufacture of food products | Share in total 9.7% 10.5% 10.5%
export
in million EUR 1,080.5 1,241.8 1,456.9

Import by activity C10: -

Manufacture of food products | Share in total 4.5% 5.4% 5.1%
import

Trade surplus/deficit in million EUR 617.5 552.5 815.4
in million EUR 234.9 213.1 284.4

Export by activity C11: :

Manufacture of beverages Share in total 1.3% 1.2% 1.3%
export
in million EUR 110 107.5 139.0

Import by activity C11: -

Manufacture of beverages Share in total 0.5% 0.5% 0.5%
import

Trade surplus/deficit in million EUR 124.9 105.6 145.3

Agriculture and fisheries

Export by activity Al: Crop in million EUR 1,053.7 1,267.7 1,301.2

and animal production, ]

hunting and related service Share in total 6% 7 4% 6%

activities export

Import by activity Al: Crop in million EUR 591.5 607.6 693.6

and animal production, )

hunting and related service Share in total 2.5% 2.6% 2.4%

activities import

Trade surplus/deficit in million EUR 462.1 660.1 607.6
in million EUR 3.2 1.9 2.5

Export by activity A3: Fishing -

and aquaculture Share in total 0.02% 0.01% 0.01%
export
in million EUR 20.6 18.1 221

Import by activity A3: Fishing :

and aquaculture Share in total 0.1% 0.1% 0.1%
import

Trade surplus/deficit in million EUR -17.4 -16.2 -19.6

Source: Authors’ calculations according to data from Statistical Office of the Republic of Serbia.
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ANNEX 2. EMPLOYMENT STRUCTURE IN SERBIA

The table below shows the structure of employment in Serbia by ISCO specific occupations in all
NACE activities, as well as the proportion of women and men in specific occupations in relation to the
total number of employees in those occupations.8’

TABLE 29. EMPLOYED PEOPLE BY SEX, EDUCATION LEVEL AND ISCO OCCUPATIONAL
GROUP, 4TH QUARTER OF 2022

ISCO occupational group Higher education Secondary All levels of education
education

Total

Managers N/A N/A 3.63%

Professionals N/A N/A 15.85%

Technicians and associate N/A N/A 11.70%

professionals

Clerical support workers N/A N/A 8.59%

Service and sales workers N/A N/A 14.54%

Skilled agricultural, forestry and N/A N/A 12.40%

fishery workers

Craft and related trades workers N/A N/A 12.74%

Plant and machine operators, and | N/A N/A 11.53%

assemblers

Elementary occupations N/A N/A 8.24%

Male

Managers N/A N/A 4.02%

Professionals N/A N/A 12.65%

Technicians and associate N/A N/A 9.81%

professionals

Clerical support workers N/A N/A 6.10%

Service and sales workers N/A N/A 11.08%

Skilled agricultural, forestry and N/A N/A 13.34%

fishery workers

Craft and related trades workers N/A N/A 18.82%

Plant and machine operators, and | N/A N/A 15.73%

assemblers

Elementary occupations N/A N/A 7.24%

Female

Managers N/A N/A 3.16%

Professionals N/A N/A 19.80%

Technicians and associate N/A N/A 13.94%

professionals

Clerical support workers N/A N/A 11.56%

Service and sales workers N/A N/A 18.80%

Skilled agricultural, forestry and N/A N/A 11.25%

fishery workers

Craft and related trades workers N/A N/A 5.32%

Plant and machine operators, and | N/A N/A 6.39%

assemblers

Elementary occupations N/A N/A 9.40%

Source: Eurostat (2022). Employment by sex, age, occupation and economic activity (from 2008
onwards, NACE Rev. 2) (in thousands).

87 Eurostat. (2022). Employment by sex, age, occupation and economic activity (from 2008 onwards, NACE Rev. 2) (in
thousands). Available here.
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As for the number of employees in the manufacturing sector (NACE C) as a whole, in 2021 it was
estimated at 563,000.88 Table 30 shows that the most represented occupational group is craft and
related trades workers (around 182,000). Plant operators are also numerous within the Serbian
manufacturing industry — in 2021 there were around 160,000 of these workers. Elementary
occupations were represented with around 61,000. This group of occupations is followed by the
technicians and associate professionals (around 48,000), and clerks (35,000), while educated
professionals and managers made up 34,000 and 19,000 respectively.8&

TABLE 30. OCCUPATIONS IN MANUFACTURING SECTOR AND NUMBER OF EMPLOYEES BY

ISCO

ISCO occupations
Managers
Professionals
Technicians and
associate professionals
Clerks

Service workers

Skilled agricultural
workers

Craft and related trades
workers

Plant operators
Elementary occupations
Total

2019

17.28 (3.2%)
29.45 (5.4%)
49.73 (9.2%)

34.00 (6.3%)
18.13 (3.3.%)
N/A

180.88 (33.4%)
154.68 (28.5)

57.38 (10.6%)
541.83

2020

17.85 (3.3%)
30.03 (5.5%)
49.03 (9%)

30.78 (5.7%)
19.48 (3.6%)
N/A

179.60 (33.1%)
158.20 (29.2%)

56.63 (10.4%)
541.98

2021
19.48 (3.4%)
34.90 (6.2%)
48.83 (8.6%)

35.58 (6.3%)
19.33 (3.4%)
N/A

182.38 (32.4%)
160.98 (28.6%)

61.95 (10.9%)
563.75

Source: Eurostat. (2022). Employment by sex, age, occupation and economic activity (from 2008 onwards, NACE Rev. 2) (in
thousands).
Note: Percentage in brackets.

ANNEX 3. EDUCATION SYSTEM IN SERBIA

The education system in Serbia is organised on (pre-)primary, secondary and tertiary levels, starting
from pre-primary education and ending with university and post-university studies. Serbia uses the
International Standard Classification of Education (ISCED) 2011 for education and other related
statistics. This standard framework is used to categorise and report cross-nationally comparable
education statistics.

National Qualification Framework (NQFS)

The legal basis for the implementation of the national qualification framework was adopted at the end
of 2018.% Its main objective is to link education and labour market needs, thus ensuring higher
relevance of the qualifications and skills acquired through education, improving the quality of and trust
in the education system, and enhancing the employability of the workforce. Serbia as an EU candidate

88 Percentage in brackets.
89 Percentage in brackets.

% European Training Foundation (ETF). (2021). National Classifications Framework — Serbia. Turin: European Training
Foundation. Available here; The Law on the National Qualifications Framework was adopted on 5 April 2018 and published in
the Official Gazette of the Republic of Serbia on 6 April 2018.
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country participates in the European Qualification Framework (EQF) Advisory Group. Serbia
completed referencing of the NQFS to the EQF in February 2020.°%

The Serbian Qualifications Framework is a mandatory national standard that regulates the acquisition
and use of qualifications in the country and a tool for establishing a system of qualifications acquired in
the country. The NQS classification of qualifications comprises of general, vocational, academic
and applied qualifications and has 8 levels and 4 sub-levels. The implementation structure is
established, and the principal working methods and instruments have been developed and put in
place.%?

TABLE 31. SERBIAN QUALIFICATION FRAMEWORK

NQF NQF sub- Educational qualifications Vocational EQF

levels | levels qualifications*

1 - Primary education, primary adult education, primary NVQ 1
music education, primary ballet education

2 - Vocational training lasting up to one year, education for | NVQ 2

work lasting up to two years, informal adult education
with 120-360 hours of training
3 - Secondary vocational education lasting three years, NVQ 3
non-formal adult education with training duration of
minimum 960 hours

4 - Four-year secondary school education (vocational NVQ 4
education, arts education, general education)

5 Craftsman, i.e. specialist education lasting up to two or NVQ 5
one year non-formal adult education lasting minimum of
six months

6 6.1 Bachelor academic studies scope of at least 180 ECTS | NVQ 6

credits, bachelor applied studies scope starting from
180 ECTS credits
6.2 Bachelor academic studies scope of at least 240 ECTS
credits, specialised applied studies scope of at least 60
ECTS credits
7 7.1 Integrated academic studies scope of 300 to 360 ECTS | NVQ 7
credits
Master academic studies scope of at least 60 ECTS
credits, with previously achieved bachelor academic
studies scope of at least 240 ECTS credits
Master academic studies scope of at least 120 ECTS
credits (with previously achieved bachelor academic
studies scope of 180 ECTS credits)
7.2 Specialised academic studies scope of at least 60
ECTS credits (with previously completed master
academic studies)
8 Doctoral studies volume of 180 ECTS credits (with 8
previously completed integrated academic, i.e. master
academic studies)

Source: National Qualifications Framework in Serbia.

Compulsory education lasts eight years (primary and lower secondary education, according to
international terminology). Serbia is not confronted with a particular challenge in school attendance
and education attainment (e.g. relative low dropout and early school leaving rates), but issues like

91 European Training Foundation (ETF). (2021). National Classifications Framework — Serbia. Turin: European Training
Foundation. Available here.
92 European Training Foundation (ETF). (2021). National Classifications Framework — Serbia. Turin: European Training
Foundation. Available here.
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quality in education remain. For example, the latest available Programme for International Student
Assessment (PISA) results reveal problematic performance for pupils at the end of lower secondary
education.®®

Serbia’s education strategy priorities as of recently include the government-initiated measures to
develop Information Technology (IT) skills in younger pupils (in some cases, collaborating with the
business community).®*

As the table above shows, Serbia’s upper secondary education (ISCED 3) is organised in two main
streams: (1) general education (general high schools), in which around 26% of students are enrolled;
and (2) vocational schools, offering three- and four-year vocational education and training (VET)
programmes and attracting three quarters of secondary education students. VET programmes are
particularly important for agri-food sector.

Qualification standards in the agri-food sector

According to the Law of National Qualifications Framework of the Republic of Serbia (NQFS) an
initiative for developing and adopting standards for a new qualification can be submitted by a Sector
Skills Council, the Council for Vocational Education and Adult Education, the National Education
Council, the National Council for Higher Education, the National Employment Service, a higher
education institution, a state body or other legal entity (a company, a PROAEA, etc.).

The proposal is submitted to the Qualifications Agency, which develops qualification standard and
submit it within 60 days to the NQFS Council. On positive advice of the Council, the Minister
responsible for education will adopt the new qualification standard for inclusion in the Register.

In April 2022, in the national register of adopted qualification standards, there were 7 standards
directly in the field of agri-food as the table below shows.

TABLE 32. QUALIFICATION STANDARDS IN AGRI-FOOD SECTOR IN SERBIA

Sector Sub-sector Name of qualification NQF Level
Agriculture, fishing Crop and animal production Beekeeper 3
and veterinary Agricultural machinery operator | 3
medicine Horticulture Florist/Gardener 3
Horticulture technician 4
Chemistry and Food processing Butcher 3
Technology Baker 3
Chemical engineering and Manufacturer of chemical 3
processes products

Source: Qualifications Agency.

Vocational education and training (VET)

Generally oriented programmes and four-year VET programmes lead to an award/certificate that
allows continuation of studies at tertiary/university level. The three-year VET programmes do not allow

93 European Training Foundation (ETF). (2018). Skills mismatch measurement in Serbia. Turin: European Training Foundation.
Retrieved from: https://www.etf.europa.eu/sites/default/files/2019-07/Skills%20mismatch%20measurement_Serbia_0.pdf.
% European Training Foundation (ETF). (2018). Skills mismatch measurement in Serbia. Turin: European Training Foundation.
Retrieved from: https://www.etf.europa.eu/sites/default/files/2019-07/Skills%20mismatch%20measurement_Serbia_0.pdf.
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upward movement to the next level of education and are, therefore, less attractive (enrolment figures
have diminished over the last few years).%

Four-year programmes in upper secondary VET (providing certificates that allow learners to enter
higher education institutions) accounted for approximately 80% of all VET students while the rest
participated in three-year programmes. VET reforms in the previous decade had targeted mainly

secondary VET, with much less consideration given to post-secondary, higher or continuing VET

(CVET).%

Data for the VET stream of education shows that most students study economics, law and
administration (13.3%), electrical engineering (10.9%), health and social welfare (9.6%), machinery
and metal processing (8.7%) and trade, catering and tourism (8.1%).°7

Provision and enrolment in post-secondary (non-tertiary) education is extremely limited in Serbia,®
although transition studies are available. The experiences of other European countries reveal that
post-secondary VET graduates enjoy a smoother pathway to employment, including better-matched
skills to jobs.®® Statistical sources show participation of about 1,300 students in post-secondary
studies, mostly in study streams related to metal processing, electrical engineering, trade, catering
and tourism, and transport.

Since 2015 Serbia has further reformed its VET system. As part of the dual education model, a
number of key issues have been identified for the creation/selection and implementation of profiles:
responsiveness to the economy and the labour market; needs of the local self-government, where the
school is located; and school interest and capacities in implementing a certain profile. A memorandum
of understanding was signed between the Serbian Minister of Education and the Presidents of the
Chambers of Commerce of Serbia and Austria on the experimental introduction of dual education in
Serbia. An EQAVET-compatible national approach for quality assurance was devised and its partial
implementation was launched. Introduction of Industry 4.0 into the dual education is made. An
education information system and a system for monitoring and evaluating vocational education were
being prepared for introduction.10

As indicated in the interviews with the Ministry of Education,°! the involvement of companies in dual
education is relatively strong; over 800 companies have hosted students to ‘learn through work’. Some
84 secondary vocational schools offered dual education in 2021/2022.

9% European Training Foundation (ETF). (2018). Skills mismatch measurement in Serbia. Turin: European Training Foundation.
Retrieved from: https://www.etf.europa.eu/sites/default/files/2019-07/Skills%20mismatch%20measurement_Serbia_0.pdf.

9% European Training Foundation (ETF). (2018). Skills mismatch measurement in Serbia. Turin: European Training Foundation.
Retrieved from: https://www.etf.europa.eu/sites/default/files/2019-07/Skills%20mismatch%20measurement_Serbia_0.pdf.

97 Statistical Office of the Republic of Serbia (2022). Secondary education. Retrieved from: https://www.stat.gov.rs/en-
us/oblasti/obrazovanje/srednje-obrazovanje/.

9 Statistical Office of the Republic of Serbia (2022). Secondary education. Retrieved from: https://www.stat.gov.rs/en-
us/oblasti/obrazovanje/srednje-obrazovanje/.

% European Centre for the Development of Vocational Training (CEDEFOP). (2009). Initial vocational education and training
(IVET) in Europe. Thessaloniki: CEDEFOP. Retrieved from:
https://www.cedefop.europa.eu/files/etv/Upload/Information_resources/NationalVet/Comparative/IVET Review_08.pdf.

100 Interviews with Ministry of education and Chamber of Commerce.

101 The interview was held 09/12/2022.
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TABLE 33. DUAL EDUCATION SYSTEM IN SERBIA - EDUCATIONAL PROFILES OFFERED BY

SCHOOL AND TOWN (2020-2022)

Name of school

Town

Profiles

Secondary school of food industry, chemistry and
textile industry

Zrenjanin

Food technician

Agricultural school “Backa Topola”

Backa Topola

Operator in the food industry

Chemical and technological school Subotica Baker
Food technician
Winegrower-Winemaker
Agriculture and food science secondary school Sombor Agro-mechanical technician
Baker
Secondary vocational school Kula Food technician
Agricultural school “Vr§ac” Vrsac Operator in the food industry
Agrotechnician
Food technician
Agro-mechanical technician
Technical secondary school “23 Maj’ Pancevo Food technician
Technical secondary school “Pavle Savi¢” Novi Sad Baker
Secondary school of food science, forestry, and Sremska Butcher
chemistry Mitrovica
Agricultural and chemical secondary school Belgrade Baker
Agricultural secondary school “PKB” Baker
Butcher
Agricultural school “Sonja Marinkovi¢” Pozarevac Food technician
Agricultural school “Ljubo Mic¢i¢” Pozega Butcher
Agrotechnician
Food technician
Agricultural school with a student dormitory Valjevo Butcher
OVC “Brac¢a Nedi¢” Osecina Food technician
Secondary school “Sveti Sava” Loznica Operator in the food industry
Secondary school “Sveti Trifun” Aleksandrovac | Winegrower-Winemaker
Agricultural and chemical school “Dr Djordje Kraljevo Baker
Radi¢”
Secondary school “Svetozar Krsti¢ Toza” Leskovac Baker
Operator in the food industry
Agricultural school with a student dormitory “Rajko | Negotin Winegrower-Winemaker
Bosni¢”
Agricultural and veterinary school “Stevan Vranje Food technician
Sindjeli¢” Vranje Agrotechnician
Agricultural school “Rado$ Jovanovi¢ Selja” Prokuplje Agrotechnician
Food and chemical school Ni$ Baker
Butcher

Source: Ministry of Education.

TABLE 34. DUAL EDUCATION SYSTEM IN SERBIA - EDUCATIONAL PROFILES OFFERED BY

SCHOOL AND TOWN (2020-2022)

Name of school Town Profiles

School of Electrical Engineering “Nikola Tesla” Belgrade Electrical technician for information
technology

Machine school "Radoje Dakic" Belgrade Computer Numerical Control (CNC)
machine technician

Secondary school for new technologies Belgrade Computer-Aided Design (CAD)

"Polytechnic" Mechanical Technician
Mechatronics technician

Technical school Panc¢evo Mechatronics technician

Vocational school Kragujevac Computer Numerical Control (CNC)

machine technician

* ¥ K* iy
TF*
E -
Leaming for life

European Training Foundation

IDENTIFYING TECHNOLOGICAL CHANGES AND SKILLS NEEDS IN THE WESTERN

BALKAN AGRI-FOOD SECTOR | 72



Secondary school “Djura Jaksic” Raca Electrical technician for information

technology
Technical-agricultural school with a student Sjenica Electrical technician for information
dormitory technology
Technical school Valjevo Computer Numerical Control (CNC)

machine technician
Mechatronics technician

Technical school Vranje Computer Numerical Control (CNC)
machine technician
Secondary School of Machines and Traffic Cagak Mechatronics technician

Computer Numerical Control (CNC)
machine technician

Secondary School "Nikola Tesla" Boljevac Computer Numerical Control (CNC)
machine technician

Technical school Trstenik Computer Numerical Control (CNC)
machine technician

Technical school Tutin Computer Numerical Control (CNC)
machine technician

Technical school Zrenjanin Computer Numerical Control (CNC)

machine technician

Mechatronics technician
Technical school Vlasotince Mechatronics technician
Vocational school Svilajnac Mechatronics technician

Source: Ministry of Education.

A number of policy initiatives aim to make VET (and the overall skills development process) more
relevant to the labour market needs, one being forming of the Government Office for VET in 2023.
Such a promotion of dual education (stimulating participation of companies in the training process),
development of the national qualification framework, and sustainable establishment of sectoral skills
councils is considered to make a difference.

Continuous and life-long learning

Adult education

The Law on Adult Education is the cornerstone of adult learning in Serbia and manifests in the
National Qualification Framework. The 2020 Education Development strategy seeks to provide adults
with a continuous acquisition of competences and qualifications that serve for their employment,
professional development and encourage socially responsible behaviour. However, the development
of this framework is still work in progress.

Adult education can be formal or non-formal. Formal adult education is based on the approved
national curricula within the primary and secondary education systems, as regulated by the Law on the
Foundations of the Education System, Law on Primary Education, and Law on Secondary Education.
Although based on the mainstream primary and secondary education concepts, achievement
standards for these programmes are adjusted to the adult population. There are two types of
programmes: general formal education, which aims to raise achievement in basic skills, and
vocational formal education, aiming to acquire a recognised qualification during adulthood.02

102 Foundation Tempus. (2016). Adult education [web log]. Retrieved from: https://www.obrazovanje.rs/en/education-
system/adult-education.
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Formal adult education is intended for people who have not completed general or vocational
education school programmes. It is realised in regular primary or secondary schools or in schools that
specialise in adult education.

Non-formal adult education, which includes all programmes beyond the school system, may involve
structurally varying kinds of training (various lengths, target groups, topics etc.). This type of education
does not provide transition to a higher education level; however, it provides learners with skills,
knowledge and abilities essential for professional development, which is documented by a certificate
as proof of acquired qualifications. Non-formal education is intended for people who have, partly or
entirely, completed formal education and who need to improve their skills or requalify for another
vocation.

The NQFS Law (2018) defines recognition of prior learning (RPL) as one of the paths for acquisition of
qualifications. The Law foresees RPL procedures, based on the standards of qualifications, for
qualifications at levels 1, 2, 3 and 5 of the NQFS. Operational details are defined by the bylaw (ETF,
2022). The framework is still under development.

Main adult education providers
There are 3 types of institutions that may implement adult education and training programmes:103

m  General and vocational education schools, which can be either regular schools licensed for
work with adults or schools specialised for adult education:
e Primary schools
e General secondary schools
e Vocational secondary schools

m  Public services are institutions founded by the Government and/or local authorities, which,
alongside other goals and activities, offer some kind of training for adults. Some of the institutions
of this type are set forth below:

e The National Employment Service with its departments in 30 towns all over Serbia offers
career guidance, organisation of professional internships, prequalification trainings, job
search programmes and other kinds of training for the unemployed;

e The Education Centre within the Chamber of Commerce and Industry of Serbia offers
continuous adult education in the business and entrepreneurship areas;

e The Centres for the Professional Development of Adults are located in 12 towns in
various parts of Serbia. Their scope is the following: identification of labour market needs and
educational priorities, collaboration with local authorities, schools and other relevant
institutions, and proposals for adult education programmes and their implementation;

e The National Agency for Regional Development provides different kinds of support for
start-up companies and entrepreneurship on the local level, including professional
development of adults.

= Publicly recognised providers may include nongovernmental organisations, cultural institutions,
associations, open universities, career centres, consulting and training centres, private schools or
any other institutions registered for educational programmes implementation, which means they
have to be approved by the Ministry of Education, Science and Technological Development, as

103 Foundation Tempus. (2016). Adult education [web log]. Retreived from: https://www.obrazovanje.rs/en/education-
system/adult-education.
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well as fulfil adult education standards as prescribed by the Law on Adult Education. When such
standards are met, the institution receives a license which has to be renewed every 5 years.104

There are no available structural statistics on such trainings delivered. Currently, professional
development courses and non-formal courses are not mandatory in the professions within the agri-
food sector and there is little interest in following the courses in the area.

Since 2017, the Republic of Serbia has become part of the EPALE network. EPALE (Electronic

Platform for Adult Learning in Europe) is a portal for teachers, coaches, researchers, decision makers

and anyone involved in adult education. The portal allows participants to exchange experiences,
materials, and other content relevant to the field of adult education through forums and blogs.1%

ANNEX 4. THE LIST OF INTERVIEWEES

TABLE 35. LIST OF INTERVIEWEES

Name

Nenad Ristic
Srdjan Tadic
Zorica Brankovic
Bogdan Zigic
Branislav

Veskovic
Natasa Golic

Dragan Sekulic

Srdjan Krco
Vesna Bengin
Viadimir

Todorovic

Vesna Fabian

Ana Mojsilovi¢
Milan Solaja

Mirko Pesic

Nedeljko
Radulovi¢

Organisation
Carnomed
Atfield Technologies

B-fresh
Technologies
Biofor System

Farmbot

IMMGE

CATUS; Agricultural
school Sremska
Mitrovica

Dunavnet

Biosense Insitute

Science and
Technology Park
Novi Sad

Ministry of
Education

Innovation Fund
Vojvodina ICT
Cluster

Science and
Technology park
Cacak

LAG Cadak

Title
CEO
CTO

Co-
founder/CEO
General
Manager
CFO

Full Research
Professor

Professor

Co-
founder/CEO
Scientific
Advisor
Company
and Startup
Ecosystem
manager
Head of the
Center for
Dual
Education

CEO

Acting
Director

Manager

Sector

Business (Organic and
functional food)

Business (Digitalisation in
agriculture and food processing)
Business (Biochemical and
microbial products for agri-food)
Business (Biochemical and
microbial products for agri-food)
Business (Digitalisation in
agriculture and food processing)
Business intermediary
(Biochemical and microbial
products for agri-food)

Skills and training provider

Business (Digitalisation in
agriculture and food processing)
Business intermediary

Skills and training provider

Public sector

Public sector
Business intermediary

Skills and training provider

Business intermediary

Date of the
interview

28/11/2022
29/11/2022
30/11/2022
01/12/2022
01/12/2022

01/12/2022

02/12/2022

05/12/2022

07/12/2022

08/12/2022

09/12/2022

12/12/2022
13/12/2022

14/12/2022

21/12/2022

104 Foundation Tempus. (2016). Adult education. Retreived from: https://www.obrazovanje.rs/en/education-system/adult-

education.

105 Eurydice. (2022). Adult education and training. Available here.
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https://ec.europa.eu/epale/
https://www.obrazovanje.rs/en/education-system/adult-education
https://www.obrazovanje.rs/en/education-system/adult-education
https://eurydice.eacea.ec.europa.eu/national-education-systems/serbia/adult-education-and-training

Milo$ Vujisi¢ Agro Logistic 032 Founder/CEO | Business intermediary 22/12/2022
Aleksandar Chamber of Secretary of Business intermediary 23/12/2022
Bogunovi¢ Commerce and the
Industry of Serbia Association
for Plant
Production
and Food
Industry
Jovana Mihajlovi¢ | Swiss Cooperation National Business intermediary 27/12/2022
Office in Serbia Programme
Officer
Aleksandra Chamber of Senior Business intermediary 29/12/2022
Mili¢evi¢ & Ana Commerce and Advisor for
Stojanovi¢ Industry of Serbia Education
Development
Mileta Culjkovi¢ Takovo Berry Co- Business/Cooperative (Organic | 30/01/2023
founder/CEO | and functional foods)
Srdjan Kliska Agricultural school Director Skills and training provider 02/02/2023
VrSac
Dejan Milunovic¢ Agricultural and Director Skills and training provider 03/02/023
veterinary school
Svilajnac
Jovo Cato Agricultural and Director Skills and training provider 03/02/2023
food school Sombor
NataSa DoSen Bacillomix CO Co-founder Business (Biochemical and 03/02/2023
and Director microbial products for agri-food)
Pavle Djordjevic Organela Co-founder Business (Organic and 06/02/2023
and Director functional food)
Ivana Simi¢ Serbia Organica General Business intermediary 07/02/2023
Secretar
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