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PAID ARTICLE

2020 – The Year of Disaster & Miracles
The entire electronics industry has been suffering from the
COVID-19 crisis since the very beginning of the year, supply
chains have been shut down, production decreased dramatically. This is the right time for a healthy company to invest into
the future instead of hiding wounds licked. So we did it at Endrich and fulfilled our long time wish of finding a way to extend
our core business  component distribution  with higher level
of integration of our products, offering complete solutions to
customers. The Endrich Engineering team based in Budapest
has developed and introduced a complete IoT test infrastructure and has also used the time to go online with an engineering knowledgebase built over the last several years.
IoT is a field, where all our components fit very well, and
Endrich has already declared its willingness to support this industry by selecting the leading component manufacturers to
represent.
IoT is simple, there are sensors, their data has to be collected by microcontrollers, based on rulesets the MCU has to control other circuits and needs to transfer the data over low power, wide area networking GSM modem technology such as NBIoT or LTE-M into a cloud database. Endrich offers high-tech
parts for this, but hardware made of components without services does not mean a solution.
Starting from the first IoT demos offered at Electronica 2018,
Embedded 2019 and 2020, we have been developing a number of services such as the Endrich Cloud Database and the
Endrich Visual Gateway services, which we have now made
accessible to our customers.
During the pandemic, we have been developing a family of
hardware devices, which offer sensing, controlling and communication tasks, they can measure the environmental param-

eters, transmit them by GSM network to the Endrich CDB and
visualize them on a handy or professional display. Based on
preprogrammed rule sets, the IoT board family is able to control other circuits too.
All the key components belong to our manufacturers and
represent recent novelty technologies:
Sensors:
 Tateyama and Semitec temperature sensors
 Everlight ambient light sensors
 TDK MIcronas Hall sensors
 Sensolute vibration sensors
 BSE MEMS microphones
Power supplies:
 MPS and ESMT DC/DC converters
 EVE Li-SoCl2+SPC battery pack solution
Protection:
 ProTEK Devices TVSD solutions
Microcontroller:
 GigaDevice RISC-V MCU & Flash memory
Timing:
 SiTime MEMS Oscillators
Communication:
 Fibocom NB-IoT / LTE-M / 2G modem family
 2J Antennas
Interfaces to sensors:
 NJRC SPI ADC converters
 HOLTEK I2C ADC converters
LEDs:
 Everlight and Dominant signal LEDs

We exhibited this concept  for the first time since it was
completed  at the Industry Days 2020 Exhibition in Budapest,
where the Endrich IoT Ecosystem (including the IOT hardware
family and the own software services) has been nominated and
later awarded with the Grand Prix of the event. We hope this is
the start of a new era, where a special technical distributor
company offers an extended service to its customers in design.
We did not only develop hardware and software for our customers, but we also used the lockdown time to entertain them
by publishing over 20 different technical articles. Our awardwinning book series Publications in Electronics 1-7 has gone
online at our knowledgebase portal http://electronicsarticles.com, which produced nice results according to underlaying statistical analysis. This portal is free for our customers
and they can find almost hundred technical articles related to
Endrichs suppliers innovations, techniques and solutions. We
are also very proud that after the first award in 2016, now the
online version won the Grand Prix of Industry Days Budapest
in the Special Award category.

ZoltӚn Kiss
Sales manager - Eastern Europe
e-mail: z.kiss@endrich.com
south-east european
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Hello… Are You There?
How to prevent dropped communication in critical IoT applications
Jason Tollefson, Microchip Technology
Weve all had it happen: one minute we are talking on a mobile phone, and
the next minute our call dropped, and we are disconnected. We feel inconvenienced when this happens. Perhaps we were in the middle of an important
conversation, or worse, we were on a critical call with the police or the fire
department.
This experience that we have all shared also applies to the IoT products we
design. Whether you are designing a home automation leak sensor, a wireless security system or an industrial process controller, the specter of lost
communication will wreak havoc on the user experience and reliability of your
application. Fortunately, there are wireless IoT solutions built for maximum
durability, reliability and longevity in the market today. These solutions feature
robust meshing technology, low power consumption and sub-GHz frequencies, making them the ideal technology to fight dropped communication.

IEEE 802.15.4 Technology’s Self-Healing Capability
You may know of wireless technologies such as Zigbee, WirelessHART,
6LoWPAN and MiWi. These are all based on the IEEE 802.15.4 standard. A
key characteristic of this standard is the ability to form mesh networks that
include nodes with separate roles. In these networks there are reduced function devices (RFD), full function devices (FFD) and coordinators. The RFD
and FFD devices connect to each other, while the final connection is made
with the coordinator or gateway.
Mesh networks have several important attributes for reliable communication; specifically range extension, re-routing and persistence. The reach of an
individual radio is extended in mesh networks by enabling node to node communication. In figure 1, each node has a working range of 10 meters, but with
meshing, the reach of the network is extended to 30 meters.This ability to
extend range increases communication reliability by ensuring that nodes are
in-range and networks are preserved.

transmit data - in as little as 30 milliseconds. This is a tremendous advantage
for power consumption. Transmitting and listening functions consume most of
the power in IoT devices, therefore this feature greatly reduces the ratio of
radio-to-sleep activity.

Frequency Matters for Reliability
There is an inverse relationship between radio carrier frequency and its
ability to penetrate solid objects in the immediate environment. The most
highly used frequency today is 2,4 GHz. This is the frequency used throughout our homes for Wi-Fi, Bluetooth and microwave ovens. This frequency
band is known for its high data rate transmission, but due to the relatively
poor penetration that 2,4 GHz offers over lower frequency bands, its also
likely to run into coverage issues throughout the home. However, the unlicensed 800/900 MHz bands offer superior penetration ability, at lower data
rates, when used in environments with solid objects such as walls, trees,
furniture and doors.Therefore, sub-GHz frequencies offer superior performance when looking to build a network that can perform well in harsh or
confined environments.
Figure 2 illustrates the powerful combination of sub-GHz frequencies with
mesh networking technology.

2.4GHz Network

Sub-GHz Mesh Network

Figure 2 – Traditional 2,4GHz Networks vs. Sub-GHz Mesh Networks

OK, I Hear You Now

Figure 1 – Range Extension in Mesh Networks

A second key attribute of mesh networks includes re-routing, or self-healing. Many of you have experienced an unexpected event while driving a car perhaps a highway exit is closed for repairs, or an unfamiliar street takes you
in the wrong direction. In these situations, we usually turn to our mobile phones
mapping app, which typically offers an alternative route. That is the idea behind 802.15.4 mesh network re-routing.
In wireless networks, there are many issues that arise, such as dead batteries, temporary interference caused by human movement, permanent interference caused by changes in the environment, new nodes being introduced
into the network and more.When these disturbances occur, mesh networks
based on the 802.15.4 standard can self-heal. In other words, the connection
from the node to the coordinator can be re-routed through a different FFD that
offers a more optimal path. This feature dramatically improves the strength of
the network and therefore the reliability of the communication.
A third benefit of nodes in 802.15.4 mesh networks is persistence. Unlike
network technologies such as Ethernet or Wi-Fi which age-out uncommunicative nodes within the network, 802.15.4 networks feature permanent membership, allowing nodes to stop communicating for extended periods of time. A
node may sleep for a week, then wake, immediately join the network and
4
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By combining the excellent penetration of sub-GHzs with 802.15.4 mesh
networking, the communication network is loud and clear. The signal is routed
to the coordinator through the best path, infiltrating barriers, recovering from
changes in the environment and preserving its power until it needs to send
data. This combination results in a robust, reliable and long-life communication network.

Deploying Robust IoT
Today, most 802.15.4 radios are based on 2,4 GHz and only take advantage of a few benefits we previously discussed. Products, like Microchips ATSAMR30 family of microcontroller units (MCUs), are integrated with IEEE
802.15.4 compliant radio for the sub-1 GHz frequency bands. There is a small
module that can be easily implemented into applications offering regulatory
certification for North America, Europe and China. With 256 KB of flash, the
ATSAMR30 devices can easily run mesh stacks such as MiWi, while still accommodating application code for security, home automation, lighting and
metering applications.

Staying in Touch
Its important to communicate clearly and reliably, especially when the information can be life-changing. By using mesh networks based on 802.15.4
and sub-GHz frequencies, nodes will stay reliably connected within the IoT
network. Networks like those offered in the ATSAMR30 family of MCUs with
sub-GHz radio help ensure critical pieces are in place for information to be
reliably transferred in changing environments when needed, all while sustaining long battery life.

south-east european
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Bulgaria offers high added value
for our customers

Stefan Reiber, CEO of KEMMLER Group,
for South-East European Industrial Market magazine
KEMMLER Electronic manufactures management groups and
harnesses globally for the automotive, e-mobility, commercial
vehicle and industrial electronic sectors. What is the significance of the Bulgarian market in your activity and how do you
rate its potential?
Bulgaria is a very important location for the KE Group, which above all ensures
KE's internal competitiveness and delivery capability for our customer projects. We
have already been present in the area of Plovdiv for 6 years now and have been
continuously expanding the plant since the beginning.
In future Bulgarian market will become more and more interesting as a market,
because our customers recognize more and more advantages of this wonderful
country. Bulgaria is a country with ambitious motivated and well-educated young
people who are ready to take over responsible positions and bring companies forward. For suppliers like us it is a first choice in Europe, which offers high added value
for our customers in a legal and currency safe Europe.

How does the company manage to steer through the challenges posed by the current global situation and keep its position
on the market?
In this special year of 2020, we are indeed facing major challenges due to the
global corona pandemic and the transformation process of the automotive industry
that has already begun in 2019. The corona situation has accelerated this process
faster than expected.
However, as an experienced electronic supplier and medium-sized company with
many years of experience, even in these challenging times we can react very quickly
to changing market situations and see many opportunities for potential business. Emobility brings new products such as vehicles, charging infrastructure and smart
tools to the market where we can benefit as a supplier. When there is an emergent
situation and you have the right teams and experience you will emerge from this
situation stronger than before.

What are the advantages of KEMMLER Electronic that make
the company stand out as a leading provider of customized
services and global manufacturer of harnesses and cable assemblies?
We as KEMMLER Electronic can look back on our history and experience of almost 35 years. With our locations in Asia and Europe, our motivated staff and enormous flexibility, we are very agile and react to changing market conditions with instantaneous speed. We do what the customer currently needs, and we do it really
well. We have already supported a lot of our customers for decades. Our customers
appreciate this reliability and know that they can count on us even in difficult times.
For many years we have been known in the market as an expert in wire harnesses
and have many long-term customer relationships. Because of our extensive experience in project management we are able to provide our customers with development support and offer services beyond the wire harness, such as installation of the
products in complex modules, which the customer can install directly. Therefore, our
customers receive added value to their production and save a lot of time and costs if
they choose us as their partner.

quantities, the automotive part has been dominating the turnover so far. We bring a
great deal of experience in this division to the automotive and e-mobility world and
understand the customer requirements very well. We also supply similar products in
the area of agriculture, medicine, electric tools, industry and material handling systems. The customer can be sure that KE will produce what the market wants to have
and adapt to it.

What services and products do you anticipate to grow in demand in the automotive and e-mobility world and what approach is KEMMLER Electronic planning to undertake in order
to keep its stronghold position in this respect?
We are strongly motivated to give our customers the best support. As a supplier we
are able to react very flexibly to the changing market conditions and this has a positive effect for us in the corona pandemic, too. There is a lot of movement in the emobility and automotive sector and we as the KEMMLER Electronic team are looking forward to making our customers even more successful with our services. That
will continue to pursuit our target  we are working with the latest technology and
keep training our team for the future challenges of the exciting market.

What innovative products and services does KEMMLER Electronic intend to implement in future and what will be their significance for the long-term development strategy of the company?
We want to continue to grow and thereby we are improving ourselves constantly.
KEMMLER Electronic will expand the area of development services worldwide to
relieve our customers even more. Besides, we have the ambitious goal to go the
"Way to Zero" and reach CO2 neutrality faster than the market requires. This will be
a big advantage for the customers who choose to implement projects with us and let
us reach their environmental goals faster. Our mission is "Always a good connection"  a longstanding goal, which goes beyond the electrical connection and we see
ourselves as a holistic and sustainable connection to all our employees and business partners. As the CEO, I look forward to making our customers even more
successful with my motivated KE team.

The company has been expanding ever since its establishment. What are the priority areas where the company intends
to focus in the near future in order to continue this trend?
Our main business activity is the production of wire harnesses and electronic assemblies. These are used in many different divisions. The branch is determined by
the product that the customer requests from us. Of course, due to the often high
6
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Cable harness manufacturing
in Bulgaria
A group of cables or wires which are assembled into a single unit that transmits digital or
analogue audio or video signals, electrical power, and/or data is known as a cable assembly/
harness. Other commonly used terms for a cable harness include wire harness, cable assembly, wiring assembly or wiring loom. Using a cable harness provides many benefits when compared to having loose cabling or wiring  by
binding or assembling wires and cables together the assembly immediately becomes safer,
manageable and more secure. Furthermore,
the utilisation of a cable assembly can lead to a
much faster installation process than installing
single cables. Depending on system requirements, cable assemblies can sometimes consist only of a simple bundle of loose wires
grouped together into a single protective jacket. In other cases, the application may require a
much more complex assembly of dozens of cables and wires, which can also branch off in different directions towards other junctions or termination points. Finally, cable harnesses contribute to increased efficiency by providing an
opportunity for higher levels of reliability and
stability of electrical devices and equipment.
There are multiple options for cable assembly
termination  with various fixings and connectors and sometimes directly onto a printed circuit board (PCB). The wide range of cables and
connectors, offered by manufacturers, covers a
variety of applications including control, data
communication, appliance engineering, measurement, heating, industrial Ethernet, and factory automation.
In the current article we explore the different
manufacturing stages of cable harness production, some of the applications of these products,
global market trends and the conditions that Bulgaria offers for developing a business in this field.

Manufacturing
Before a concept is ready for in-field use, wire
harnesses go through many stages of design
and manufacturing. Assembling a cable harness
starts with cutting the wires to the required length,
which is usually performed with a dedicated wire
cutting machine. Next, the endings are stripped
in order to expose the wire cores. The wires are
8
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then fitted with the necessary terminals or connector housings, which are available on the market in many different sizes and with various specifications. Following this, the wires are bundled
into a harness, involving either a workbench or
assembly board which must be set up according
to design specifications.
It is possible to manufacture cable assemblies
both by hand or machine and each method encompasses a lot of different procedures, such as
routing and inserting wires through sleeves, taping the wires, crimping terminals onto wires, fastening strands with tape, clamps, or cable ties,
etc. As many of the processes involved in designing and manufacturing cable harnesses require higher level of precision, a large number of
them are still done manually or semi-automatically.
Some wire harnesses are very simple  just
two wires with basic terminals on the end. Other
wire harnesses are much more complex and involve multiple wires, connectors and terminals.
Several factors should be taken into consideration when choosing a cable harness, including
conductor size, stranding size, conductor colour,
etc. One of the main advantages of cable harnesses is that they are small and light, which facilitates their easy installation and use. However,
some applications require custom-designed
shapes in addition to all the other elements:
sheathing, mechanical fastening and overmoulded connectors, and strain reliefs.

Application
One of the major applications of cable harnesses is in the automotive industry. Transmission of signals, that allow vehicles to function, is
achieved through cable harnesses, which connect the engine management system, lighting,
power steering, power brakes, audio and entertainment system, electric windows, air conditioning and so on into an efficiently operating unit. In
view of the dozens of electronic units on board,
an average vehicle has hundreds of metres of
wires that connect devices and operate systems.
Cable harnesses ensure that electricity and electronic signals are delivered through the entire vehicle.
Another important area of application of cable
harnesses is manufacturing where complex wiring, cabling systems, and networks are used to
drive automated and robotic production and assembly lines. Power and signal conductors for
control of various systems within the same area
or along the production line are connected
through cable harnesses. They ensure connectivity and properly seal cabling and wires in order
to guarantee that production is optimized to the
maximum.
Cable harnesses are also utilized in healthcare, electronic medical equipment, devices,
and instruments, which frequently are subject
to heavy use, as well as varying degrees of high
and low intensity. This requires the use of durable, adaptable, and biocompatible cable har-
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equipment, optical networks, broadband networks, etc. Cable harnesses are also used for
wireless communication applications, including
DSL routers, satellite receivers, and RF solutions.
Military class wire harnesses are often used
in equipment designed for and subjected to extreme environments and conditions. These cable assemblies should meet stringent specifications and must be manufactured or approved for
demanding military applications.

Global market conditions

nesses to ensure that devices such as defibrillators, drills, pacemakers, or imaging or radiological equipment are able to function on demand without failure. Due to the wide range of
applications, cable harnesses for the medical
sector come in all shapes and sizes. What
makes cable harnesses for medical applications different to the ones used in other industries is the obligatory compliance with various

regulatory controls and guidelines.
Achieving reliable global connectivity calls for
an infrastructure that is capable of instantaneously transmitting and receiving data from all
corners of the world. Specialized cable harnesses are widely used in communication systems
for an array of technologies and applications.
They are integral components in the assembly of
hubs, routers, repeaters, modems, peripheral

According to a report by market research
and advisory company Technavio, the global
wire harness market is expected to grow by
USD 33,95 billion during the 2020  2024 period with an estimated compound annual growth
rate (CAGR) of 4,70%. Depending on the application the market is divided into automotive,
telecom, medical segments and others. Analysts predict a significant increase in cable harness sales through the forecast period, mainly
driven by the dynamically expanding electric
mobility sector, the rise in global automotive
sales, the increased focus on road safety and
emission reduction due to enforcement of regulations, and investments in telecommunication
infrastructure. Market growth will also be impacted by trends such as progress in the devel-

Box build production in high quality
plant in Bulgaria
Security Smart Systems (3S) is one of the top Bulgarian EMS companies successfully growing for more than 25 years. Manufacturing a wide range of industrial
electronics and box build solutions is the drivetrain of the firm. The company has
successful returns of electromechanical projects to European manufacture from the
Far East. Especially now with the latest concerns for China's surveillance, tracking
and intellectual data abuse, more companies have started project transfers to CEE.
In Q1 2020 Security Smart Systems won a benchmark for a project transfer against
Mexico, Latvia and Romania. One of the pillars was the strict quality requirements
that are followed thanks to the certification of ISO 9001, 14001, 45 001 and following IPC standards.
The products have possibility for full traceability in all departments.
 The electronics department has 2 latest generation fully automatic SMD lines
with inline 3D AOI and 2 prototype SMD lines, 20 trained through hole operators,
multiple testing and software loading stations and final assembly with packing. It
is suitable for box build and customization of products.
 The metal department has the full metal sheet process for mass production 3 CNC punch presses, 2 CNC deburring machines, 3 CNC press brakes, spot
welding, argon welding and powder coating. It is suitable for smaller and bigger
metal housings and smaller parts.
 The plastics department is running on 14 CNC machines with clamping force
from 30 to 650 t with volume of over 180 t processed technical plastics annually.
 The cable department has been manufacturing harnesses for the electronics
industry over the last 20 years. In the last 5 years 2 double sided crimping robots
have been added - one up to AWG14 (2,5 mm2 ) and the second for precise small
cables starting from AWG28 (0,08 mm 2) with length from 40 mm. There is a wide
range of crimping tools available. Quality is being guaranteed by an automatic connectivity tester and a pull tester. In addition to the very high quality, thanks to highperformance robots 3S can also offer extremely offer extremely competitive prices
for cable bundles made of cables from leading European manufacturers.
10
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 The battery packs department manufactures small and medium battery packs
for IoT, medical and industrial applications.
 Special processes - Clean room class 7 designed for medical and other electronic
equipment. Laser marking with QR code and inscription on plastic boxes - 2 lasers.
Selective coating with 3 heads - spray, needle and gel. Pad printing.
All of this is backed by professional contacts speaking English and Russian,
supporting customers from the project draft through production to logistics and
after-sales service.

3, Ilinden Street, 3000 Vratsa, Тel: +359 92 669 580, Fax: +359 92 653 115, www.3s-bg.com

opment of innovative materials and emergence
of cable harness manufacturing through 3D
printing technology. On the other hand, challenges such as frequent changes in market dynamics leading to shorter product life cycle of
cable harnesses, emphasis on public transport
to curb greenhouse gases reducing the sales
of passenger vehicles, and availability of counterfeit products can have a significant negative
influence on the market.
In order to improve their market presence,
many manufacturers and suppliers are increasing investments towards expanding capacity, enhancing marketing and sales, bettering distribution networks, logistics and warehousing.

The sector in Bulgaria
The cable harness sector in Bulgaria consists of a number of multinational and local
companies, some of which employ between
3000 and 5500 highly qualified specialists in the
area of electronics and electrical engineering.
Manufacturing plants are relatively unevenly
dispersed all over the countrys territory, with
several factories located in the northwestern region (Vratsa, Mezdra), the southeastern area
(Yambol, Sliven, Karnobat, Burgas), the southsouthwestern region (Karlovo, Samokov, Dimitrovgrad, Rakovski), the north-northeastern
parts (Ruse, Pleven, Targovishte), Gabrovo,
Sofia, etc.
The activities of the major part of the companies operating in Bulgaria are directed towards the manufacturing of cable harnesses for
the automotive industry with main clients such
as Volkswagen Group, Renault, Ford, Daimler
and others. The remaining enterprises produce
wire harnesses for a wide range of electronic
and electric appliances. In addition, most companies also offer services like high precision

cable cutting to the desired length, stripping of
the outer and inner insulation of the wires of
multicore cables, crimping, twisting and tinning,
marking, sorting and coiling of processed cables. Players in the sector are flexible and capable of coping with various challenging requirements in order to completely satisfy their
customers needs. One of the common trends
among cable harness manufacturers in Bulgaria is the rise in investments focused on the introduction of modern production equipment, as
well as on process automation, which is of paramount importance for achieving higher competitiveness.
Multinational companies cite a couple of motives for choosing Bulgaria as their operating site.
First and foremost is the availability of highly
qualified and at the same time affordable work
force. Secondly, cable harness manufacturers
can take advantage of the attractive possibilities
offered by the countrys largely strategic location.
When choosing a specific region, some of the
companies have also taken in consideration the
availability of technical high schools and universities, situated in the vicinity of the plant, which
could potentially provide the specialists needed
for different engineering departments of the factories.
On the other hand, over the last year rising
labour costs have forced a couple of cable harness manufacturers to relocate their plants to
destinations with cheaper work force, such as
Ukraine, Morocco or Tunisia, or to focus their
business on higher value-added products. This
is why as a loss prevention measure a small
number of the companies operating in Bulgaria
rent their buildings so in case production becomes economically unviable at some point, relocation will not have too significant of an impact
on the overall activity of the enterprise.
south-east european
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We have the experience and knowledge
to deal with any challenge
Georgi Rusev,
Managing Director of Elsim Commerce,
for South-East European Industrial Market
Elsim Commerce manufactures cable
harnesses and assemblies with diverse application. How do current
restrictions affect your business?
Having started our business in the beginning of
1990 and operated through the entire period of
transition up till today, we have gone through crises that came and passed. This gave us the experience and knowledge to be prepared enough
to deal with the current circumstances with the utmost care.
We were able not to stop our production during
the pandemic in Bulgaria. This was mainly because
of two reasons - the first being the very quick reaction of our team in procuring all necessary materials and organizing the respective activities in order
to ensure the health and safety of the people. The
second reason is the diversity of our business - we
manufacture products for all fields of industry household, power distribution, machine building,
medical equipment, construction and road construction tools and machines, etc. We had the
chance to enjoy this diversity in the best possible
way, because the pandemic hit different sectors in

12
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a different period, thus providing us with time to react to all the problems evolving from the situation,
but without stopping deliveries to any of our clients.
Meanwhile, we had enough time to also meet the
needs of some unexpected but very welcome new
customers.

You offer automatic cutting, crimping
and marking. Could you reveal your
approach to satisfying individual customer requirements?

Although we offer pretty much the same services as everyone in our field, what distinguishes us
is the ability to manufacture our own production
tools and equipment for the last 15 years. With
my experience over the last 30 years, I can confidently say that we offer to our clients something,
which very few companies can - we solve their
problems! In our individual approach we first try
to understand their business, identify their problems and find the solutions. Doesn't matter if it is
price or lead time, automation or possibility to implement solutions from other fields of industry we can do it all.

What is the long-term strategy for expanding your market position?
Since we started there has only been one strategy

with several very simple points. As our employees
are the company's main asset, they are constantly
improving. Next comes the product they are making,
it has to always be perfect. Although it is very hard to
achieve zero defective parts or as it is known in the
industry 0 ppm, we are getting very close to it. And
last but not least is the automation of the production
processes. Our experience enables us to achieve
automation of processes of the highest level. All of
this leads to a slow and steady increase in the number of our clients and their satisfaction. Once they
have worked with us, they understand that our competitors cannot provide what we are offering.

En route to the high-rise farm
with LEDs
Safa Demir, Rutronik
The world is facing two major challenges - rising population and climate
change - which if no appropriate solutions are found, will result in food
shortages. One outstanding response to the challenge is vertical agriculture
in the horticultural sector.
With the latest LED technology, which emits very little heat, light sources
can be provided close to the cultivated plants without burning them. This
enables multi-level cultivation. Compared with conventional farms or standard greenhouses, space and water are used much more efficiently with
vertical agriculture, and what’s more it can take place in urban areas. It also
is of interest to high-demand commercial plant cultivation such as cannabis
for medical use. The efficiency and reliability of the lighting plays a crucial
role in all these fields.

Optimum photosynthesis with the appropriate light spectrum
To optimally promote the plants’ photosynthesis in artificial light the correct combination from a wide wavelength spectrum is required. Only wavelengths of 450 nm, 660 nm, 730 nm and some green light in 520 to 550
nm affect photosynthesis. Depending on the phase - whether the plants are
at the germination, vegetative or fertilisation stage - a different light composition is ideal. This is particularly the case in a vertical agriculture facility
where no natural sunlight is present. Moreover the wavelengths must be
adapted to the purpose of the cultivation. This is dependent on whether the
plants need to grow quickly or slowly, whether the flowers are the focus or
whether particularly large or abundant fruit is required.
When applied individually many color spectra do not contain a particularly
high proportion of photosynthesising light waves. But when combined in the
correct proportions with other wavelengths, the rate of photosynthesis goes
up. The mixing proportion must relate to the wavelengths found in natural
light during the day. For example, as evening draws in, the optimum wavelength is 730 nm (far red) to prepare the plants for their night-time rest, while
450 nm (deep blue) and 660 nm (hyper red) are required for photosynthesis.
Different compositions of the light spectrum can be achieved simply by varying the number of LEDs in the relevant wavelengths, without changing the
design of the PCB or the luminaries. However, a controller is required to be
able to accurately control the LEDs, altering the mix ratio as the day goes on.

LEDs for efficient horticulture lighting
There is a wide variety of LEDs of many different wavelengths that can
be combined, as necessary, to assemble an individual horticulture board.
High power LEDs give maximum brightness. The Oslon product range by
Osram comprises high-power LEDs with varying illumination angles (80°,
120° and 150°) and a wide selection of color spectra. Osram has developed, particularly for use in the horticulture lighting sector, the Oslon-SSLColor LEDs in wavelengths of 450 nm (deep blue), 660 nm (hyper red) and
730 nm (far red) along with the Oslon Square in wavelengths 450 nm (deep
blue) and 660 nm (hyper red). The SSL range also provides color spectra
such as blue, true green and red for special light combinations. The Oslon
Square, with its beam angle of 120° achieves an efficiency of up to 3,779
µmol/J, while the Oslon SSL product range even achieves 3,91 µmol/J.
Rutronik also offers a wide portfolio of mid-power LEDs. They are not as
bright as the high-power version, but for that, are less expensive. That means
they are of interest for consumer applications. The efficiency values are sufficient to promote photosynthesis corresponding to the needs. The Duris-S5
series by Osram and the 2835 and 3030 packages by Everlight are suitable
mid-power components. The Duris S5 series is also suitable for domestic use
horticultural applications. The compact Duris S5 purple LED provides a spacesaving combination of the photosynthesising 450 and 650 nm wavelengths.
In addition to the LEDs providing visible light, there are also components
from Stanley, emitting ultra-violet wavelengths in UV-B (280-315 nm) and
UV-A (315-400 nm). They kill germs and thus extend storage time. In addition, they can improve the taste and color of the fruit.

Increased efficiency with the correct power solutions
Once the optimal LEDs have been selected for the application in question, the next thing is to tune the LED drivers. Because there are large
numbers of LEDs on the horticulture boards, efficient energy supply is required. The Osram OT FIT 380/230-400/1A4, with its wide voltage range
of 200 to 400 V and large breadth of current intensity from 400 to 1400
mA allows flexible layout of the board design, and good variety in the number of LEDs. It also has an NFC adjustable current intensity and optimised
surge and burst capability at 4 kV.
If the LEDs are also fitted with a secondary optic, the color spectrum and
the illumination angle of the light can be better controlled. Depending on the
density of the LEDs the light can be focused or scattered. This achieves
different light intensities to deal with the specific needs of the particular
plants. Ledil, for one, has a good range of lenses with various illumination
characteristics. They are compatible with many of the standard LED packages, such as the Oslon range.
south-east european
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Implementing the European
Green Deal in SEE
The European Green Deal, which was presented by the European Commission at the end
of 2019, requires a comprehensive transformation of the economy through decarbonisation by
2050. The realisation of climate neutrality on the
European continent brings about the need for a
reasonable balance between risks and opportunities across member states and regions, and
more importantly, significant financial capital to
guarantee a just energy transition. That is why
the European Commission has proposed the
Sustainable Europe Investment Plan, which features a Just Transition Mechanism and a Just
Transition Fund, in order to ensure that no person or place is left behind. According to experts
from the European Commission the transition
can be successful only if it is done in a fair and
inclusive way, which should be reflected in policy. Considerable financial aid through both existing and new instruments will be unleashed in the
EU and individual member states following the
COVID-19 economic crisis. European institutions
and most of the member states believe that the
bulk of these EU emergency and recovery funds
should be directed towards decarbonisation of
the economy as required by the European Green
Deal.
Each of the Southeast European countries
(SEE) that are also EU member states has
unique circumstances, however there are a lot of
similarities with other EU and Energy Community member states in central and eastern Europe
(CEE), most of which have been grouped under
the Central and South Eastern Europe energy
connectivity (CESEC) framework. SEE countries
often face issues of a structural nature such as
dependence on lignite and related problems regarding the reduction of this reliance, concerns
about security of supply, the rates of electricity
prices, the expected regional and social implications of the transition, and a lack of transparency. Additional factors, further complicating the situation are regulatory uncertainty, political risks,
and a variety of persistent energy market barriers, including the slow coupling of power markets, lack of infrastructure and the absence of
robust price signals in illiquid hubs, states a report by the Centre for European Policy Studies
(CEPS). The transition to a lower carbon energy
system will be slowed down or rendered more
difficult by incomplete market reforms, which
hinder private investment, new energy solutions
and the delivery of the physical interconnections
14
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across the countries that are necessary for implementing the electricity and gas target models.

Bulgaria
Electricity in Bulgaria is produced mainly at
the Kozloduy Nuclear Power Plant (NPP), several publicly and privately held lignite plants, as well
as privately owned solar and wind systems. Although some of the lignite plants are old and
highly polluting, their potential closures are considered a politically and socially sensitive issue
as domestic mining offers relative job security for
the population in the mining regions. The new
Regulation for EU Electricity Market Design however imposes stricter emissions limits, so the
country will have to assess and plan the future of
coal-fired plants.
Bulgarias wholesale market is a structured
institution that functions both as a regulated and
free market at the same time, with clear restrictions in terms of choice and competitive pressures. In 2016 the government committed to spot
markets (day-ahead and intra-day), and thus the
Independent Bulgarian Energy Exchange (IBEX)
was created. The country has registered gradual
increase in volumes trading on IBEX, which accounts for about 30% of the total load in 2020.
Lately, the Bulgarian electricity market has
been undergoing changes, such as the introduction of new rules for renewable energy producers, the abolition of the electricity export levy, and
market coupling projects with neighbouring countries. In April 2019, Bulgaria approved a set of

amendments to the Energy Act, which entered
into force on 1 July 2019. One of the amendments, requiring all renewable energy producers
with a capacity from 1 to 4 MW to sell their electricity on the free market, freeing about 750 MW
to the market, is considered a step towards market opening. In 2018, a similar scheme was also
approved to send all renewable capacity above
4 MW to the free market, in exchange for a contract for premium. Furthermore, the abolition of
the export levy since July 2019 of around EUR 5/
MWh has facilitated electricity exports. Removal,
ideally for new and existing projects, will stimulate new merchant renewables projects, essentially for self-consumption and all financed without subsidies. Barriers for investments in new
renewable projects still date from past retroactive measures. The 5% turnover tax for energy
producers, which was introduced in 2013 to balance the energy system financially, remains in
place. Similarly, a 5% revenue also applies for
all new energy investment projects.
Theoretically, companies and households are
eligible to purchase electricity from the liberalised
market, but according to CEPS report, in reality
there are multiple barriers to consumers buying
electricity on the free market. As the retail market and end-user price deregulation could also
increase price volatility, full market liberalisation
remains a hot social and political issue. Bulgarias electricity interconnection is above the 2020
target of 10%, and a prospective new line to
Greece will lead to an increase in this cross-bor-

der capacity. A memorandum of understanding
envisaging day-ahead market coupling was
signed in 2019 by transmission system operators from Bulgaria, North Macedonia and Albania and in February 2019, Bulgaria, Croatia and
Serbia initiated a trilateral power market coupling
project. However, a key challenge will be to advance the market coupling with Romania and
other CEE countries, states CEPSs report.
The estimated gas demand in Bulgaria is relatively small (around 3-3,5 bcm/year, which
amounts to around 13% in the energy mix) and it
is highly concentrated with almost all volumes
agreed upon under long-term contracts. However, new opportunities are emerging including
LNG supplies via Greece. The TurkStream
project also offers an alternative route to supplies
from Russia, and reverse flows on the Trans Balkan pipeline, which is expected to add flexibility
in the future. With an ambition to establish the
Balkan Gas Hub, the concept for the construction of the gas distribution centre was developed
in January 2019, aiming to create an electronic
platform for hosting a variety of transactions.
One of the major challenges on the way to
achieving the EU Green Deal goals is that although Bulgaria formally transposed the Third
Energy Package into national legislation, genuine market reforms have faced numerous obstacles and drawbacks. Despite all the commitments, Bulgaria was reluctant to facilitate reforms
and only acted in response to the European
Commissions inquiries.

Croatia
In order to achieve climate neutrality Croatia
will need to secure not only substantial investment from the EU, but also from the national public and private sectors. Furthermore, all EU programmes that are adopted at member state level
have to be aligned with the goals of the EU
Green Deal. Economists believe that the key to

success will be mobilising public investment and
attracting private funds through financial instruments, and strengthening public-private partnerships so as to bring in the total investment of at
least one billion euros needed over the next decade to achieve the clearly set goals.
According to Julije Domac, President of the
European Association of Regions and Energy
Agencies (FEDARENE) the EU Green Deal is
an opportunity the Republic of Croatia should
use to open up a multi-million euro investment
cycle and tailor its own positioning and branding
within the EU. The energy transition can also
help the country in the development of sustainable tourism and the opening of large investments in the smart sectors of the Croatian economy.
Additionally, funding and financial instruments
should play an important role in the so-called HR
Green Deal Package. Lines of financing for en-

trepreneurs and the domestic economy should
be opened through the Environmental Protection
and Energy Efficiency Fund (EPEEF). An investment platform that will combine EU funds with
private equities to a much greater extent should
also be launched. It is necessary to establish a
public sector guarantee line that will ensure participation in EU funding.
An appropriate institutional network and
framework for the implementation of the activities of the HR Green Deal should be created in
order to properly involve existing institutions such
as EPEEF and Croatian Bank for Reconstruction and Development (HBOR). A national energy and climate agency should be set up through
the necessary restructuring of the Hrvoje Pozar
Energy Institute. The main aim of this agency
would be to connect all existing energy agencies
that have very valuable results, but also encourage the opening of new ones across Slavonia
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SEE NEWS
Enery BG 1 plans to build 400 MW
PV plant in southern Bulgaria

Austrian-owned Enery BG 1, a local unit of Enery Development, plans to build a solar power plant
in the municipality of Haskovo in southern Bulgaria,
with an installed capacity of 400 MW. The municipal council has issued a preliminary approval for
the construction of the solar park.
The projected annual output of the photovoltaic
(PV) power plant is 560 GWh of electricity, which
would ensure averting nearly 670 000 metric tons
of CO2 emissions per year. The photovoltaic plant is
to spread on 407,6 ha near the villages of
Knizhovnik and Dolno Voyvodino. The solar plant is
expected to operate entirely on market principles,
based on corporate power purchase agreements
with private or public customers, according to the
company. The investment will generate new jobs,
with over 400 employees to be involved in the construction, and more than 50 workers to be hired.
Haskovo municipality will benefit through local taxes, both in the construction phase and during the
years of operation.

Bulgartransgaz acquires
20% interest in Alexandroupolis
LNG terminal

An agreement for the acquisition of 20% interest in the Alexandroupolis terminal in Greece was
signed between Bulgartransgaz, Bulgarian stateowned gas transmission system operator, and Gastrade on August 24, along with a new shareholder
agreement signed by Gastrade’s existing shareholders, Gastrade and Bulgartransgaz, the LNG terminal
developer said.
The participation of Bulgartransgaz in the project
is a proof of the strategic role of the project in
Southeast Europe, which will have a key role in the
penetration of LNG in the region, as well as in enhancing energy liquidity in its markets, Gastrade
noted.
The LNG terminal in Alexandroupolis, which is
expected to become operational in early 2023, is
planned to comprise an LNG floating storage and
regasification unit (FSRU), which will be a new, independent energy gateway for Southeastern and
Central Europe with LNG storage capacity of
170 000 cubic meters and a natural gas supply
capacity that will exceed 5,5 billion cubic meters
per year.
16

south-east european

INDUSTRIAL MARKET

and Dalmatia. An efficient and well-established
structure, staffed only by experts, and a new approach towards financing can ensure the successful stimulation of large investments in Croatia. The EU Green Deal also encompasses Croatias more than 1000 islands, which have lately
been gaining increasing importance at EU level.

Greece
In comparison with other EU member states,
Greece has a relatively isolated energy system
that lags behind in terms of connectivity to the
regional energy markets. The country covers
about 10% of its aggregated consumption
through imports, a share that can reach 25% at
times because of the price differences between
Greece and the rest of SEE. According to
CEPS, Greece currently lacks functioning intraday, forward and balancing markets for electricity and has no balancing market for natural
gas. Such deficiencies in the adoption of EU
legislation and market design are expected to
be overcome through the energy-related provisions of the Memorandum of Understanding
signed in 2015 with the European Commission.
A recommendation by the European Commission on the draft integrated National Energy and
Climate Plan of Greece covering the period 2021
 2030 states that the countrys energy market
development is hampered to a significant degree
by the high market concentration in the power
sector. The state-owned Public Power Corporation (PPC) dominates the electricity market, exerting quasi-monopolistic control over both the
wholesale and retail markets. According to an
enhanced surveillance report on Greece from
November 2019, PPC accounts for nearly 50%
of electricity generation and approximately 70%
of the retail market. However, PPCs market
share is being gradually reduced, which should
lead to rising levels of competition in the wholesale and retail markets.
In regards to natural gas, the Greek market

still relies on bilateral contracts between the importers. Thanks to the interconnection agreement between DESFA and Bulgartransgaz in
2016, the market gradually opened up to competition. The basic principles of wholesale market
with developed spot, day-ahead and forward
markets, as well as the operators responsibilities are set by Law 4425/2016. Further development of liquidity and competition in the wholesale market were granted through the recent expansion of the Revithoussa LNG Terminal.
The EU Green Deal is expected to have implications in almost all key sectors of the Greek
economy. Shutting down lignite power plants,
which is part of the EU Green Deal action plan,
will have significant socio-economic impacts for
local communities, where lignite units or coal
mines operate. Most scenarios project ongoing
growth for renewables as a way to realize the
necessary transition in the countrys energy generation mix. Additionally, the transition to circular
economy will require many companies in the sector to apply changes to their operating model in
order to meet relevant requirements.

Romania
Similarly to other countries in the region, the
liberalisation of the energy markets in Romania
has taken long. Plans to liberalise wholesale gas
prices by 2015 were presented in 2012, with the
residential sector continuing to have a certain
degree of regulated prices until 2021. In 2018
the electricity market was reformed and regulated tariffs were eliminated in the wholesale market. Romanias electricity market is fairly competitive, however, most of the producers are
state-owned companies and numerous household consumers are still covered by regulated tariffs. The evolution of the natural gas market towards liberalisation has been more difficult. OMV
Petrom and Romgaz dominate the wholesale
market with 95% of domestic production. The
country was supposed to follow a schedule for

SEE NEWS
North Macedonia plans to
produce 50% of its electricity
from renewables by 2024

the complete liberalisation of the natural gas market, but the process has been suspended for
three years, halted by the introduced 2% turnover tax on energy companies, which put a price
cap on domestically produced gas, and reintroduced regulated prices for three years from
March 2019.
The decarbonisation of the power mix in line
with the EU Green Deal will contribute to reducing the disproportionate burden between per
capita income and energy prices, directly benefiting Romanians. Furthermore, phasing out the
old lignite plants, which are already on negative
profitability, will help in tackling the significant air
quality issues.
Estimates show that Romania has at least
EUR 35-40 billion available to mobilise towards
the energy transition over the next decade, which
matches its calculated transition costs. This requires pooling together its cohesion funding (now
increased from the 2014  2020 period) and its
climate funding tools, under a national strategic
investment plan. The amount is the bare minimum available, which would only be increased
by a higher level of ambition for the EU by 2030,
which could double the amount of funds and revenues from the EU emissions trading system (EU
ETS).

Slovenia
Slovenias carbon market trade has witnessed notable development since its establishment in 2005. Within 3 years the price of CO2
emission allowances has increased more than
400%, from EUR 5,72 to over EUR 25 per tonne
of CO2 in 2019. It is estimated that for many thermal power plants operating in the region the price
of emitted CO2 under the "cap and trade" system
can already exceed the price of energy carriers
applied for the actual generation of energy. In
this way, the transition from carbon-intensive energy infrastructure is considered to be merely a
function of how much more margin pressure

producers are able to handle and thus merely a
question of time. Although increasing the price of
energy atop the exploding CO2 burdens can lead
to reduced competitiveness, over the immediate
term, the resources accumulated offer a great
opportunity to provide at least a part of the funding required to implement the needed energy
transition. According to the Environmental Protection Act of the Republic of Slovenia, revenues
from the sale of emission allowances acquired
through the public auctioning to energy producers (and aircraft operators) are to be used for
supporting investment into low-carbon, renewable and environmentally sustainable energy and
transport.
In 2019, the collected funds were allocated to
support activities in several priority areas, including financial incentives (grants and soft-loans) for
companies, public organizations/municipalities,
non-governmental organizations and the civil society for investment in low carbon energy, sustainable mobility as well as to fund capacity development activities such as awareness raising, education and promotion. The funds were allocated by
means of issuing public tenders through the national environmental fund or through bi- or trilateral agreements with the responsible ministries.
The Slovenian government considers the
European Recovery Plan a good opportunity to
integrate the sustainable actions set out in the
Green Jobs Agenda, to relaunch the EU economy after the coronavirus pandemic and to develop sustainably in the most cost-effective way
possible. Sustainable investment for start-ups,
circular economy and digitization will play an
important role in this. Therefore it is required to
give impetus to sustainable investments that
will contribute to the competitiveness of the
economy both at EU and at global level, while
also reducing emissions and addressing the effects of climate change, stated the Slovenian
government upon joining the European Green
Deal initiative.

North Macedonia is going to speed up energy
transition in order to increase the share of renewables in installed electricity production capacity to
50% by 2024. This goal is included in the agenda of
Prime Minister Zoran Zaev’s recently elected cabinet for the next four years.
Environmental protection and green development are among the government’s priorities. The
plan is to add PV plants with an installed capacity
of 400 MW, which will produce 560 GWh per year
or about 10% of total domestic output. The government intends to convert the coal pit Oslomej to a
100 MW photovoltaic installation. Wind farms with
installed capacity of 160 MW will also be erected.
This achievement will strengthen the country’s
energy independence and stability of supply together with new energy interconnections with the country’s neighbours. The economy minister Kreshnik
Bekteshi has announced that a tender is to be
launched for the installation of PV plants on private
land.

Nidec Corporation considers
potential investment in a new
factory in Serbia

Representatives of Nidec Corporation, a Japanese manufacturer of electric motors used in harddisk drives, electric appliances, automobiles and
commercial and manufacturing equipment, visited
Serbia to consider opportunities for the construction of a factory in Novi Sad, the city administration
said. The potential investment is estimated between
EUR 500 million and EUR 1 billion.
Novi Sad is in the list of potential locations for
the construction of a factory in Europe and a delegation led by the president of the company, Jun
Seki, visited the Sever 4 area of the city’s industrial
zone to study the site, the Novi Sad city government informed.
Novi Sad would provide all needed logistics
for the construction of the factory, as the project
will have a great importance for the city and for
Serbia as it will add up financial benefits for the
state, open jobs and scale up the reputation of
the country as an investment destination, Novi
Sad mayor Milos Vucevic, said during a meeting
with Seki.
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Potential for growth in the
Western Balkans’ machinery sector
For all of the Western Balkan countries, the
EU is the leading trade partner accounting for
almost 70% of the regions total trade, while the
regions share of overall EU trade is only 1,4%.
Trade with the region has grown by almost 130%
over the past 10 years, with total trade between
the EU and the Western Balkans reaching EUR
55 billion in 2019.
Since the launch of the Stabilisation and Association Process, the EU has progressively concluded bilateral FTAs  referred to as Stabilisation and Association Agreements (SAAs) with
each of the Western Balkan partners: Albania
(2009), North Macedonia (2004), Montenegro
(2010), Serbia (2013), Bosnia and Herzegovina
(2015) and Kosovo (2016). The SAAs are tools
which provide for the economic development and
political stabilisation of the countries in the region,
and for the creation of a close, long-term association between the EU and the Western Balkans. In
effect, the SAAs constitute the legal instrument for
alignment to the EU acquis and progressive integration into the EU market.
Albania (2000), North Macedonia (2003) and
Montenegro (2011) are already members of the
World Trade Organization (WTO). The WTO accession negotiations with Serbia and Bosnia and
Herzegovina are still ongoing. The Central European Free Trade Agreement (CEFTA) is a single Free Trade Agreement (FTA) linking all the
Western Balkans.

Overview of the machinery
sector in the Western Balkans
The machinery sector in Western Balkans
is very broad and complex and includes a wide
variety of products such as intermediate products used in other sectors, including engines
or transmission shafts, and final consumption
products, such as harvesting machinery or
washing machines. Products within the machinery sector can also be characterised as
general purpose products, i.e. used in wide
range of industries, or special purpose products, i.e. machinery to be used exclusively in
a specific industry or a small cluster of specific
industries. Considering the sectors breadth,
there are therefore large variations among different sub-sectors when it comes to the requirements and factors that drive the sectors
growth. The machinery sectors value chain in
the Western Balkans is highly fragmented, de18
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pending on the different actors at the downstream and upstream levels of the value chain.
The variations in end customer demand by
sector (or by final consumer at the upstream
level of the value chain), effectiveness of sales
and distribution channels, and availability and
prices of raw materials at the downstream level
of the value chain all play an important role in
the machinery sector, which is dominated by
micro, small and medium-sized enterprises
(MSMEs).

Key growth factors
The relevant literature identifies several key
factors for the growth and competitiveness of the
machinery sector. The first one is the availability
of financial capital, which affects the operational
ability of existing enterprises and their decisions to
upgrade production, while also influencing the entry of new enterprises into the sector. The uptake
of information technology (IT) and the availability
of digital skills have the potential to boost productivity and facilitate the integration of domestic enterprises into global value chains. An MSME-supportive environment can help MSMEs to enhance
their competitiveness by improving their performance across a wide range of activities. Another
key factor is targeted and proactive investment
promotion and facilitation that can foster domestic
and foreign investment.
According to the report Transformation Potential for Growth in the Western Balkans, pub-

lished under the responsibility of the OECD in
2019, the machinery sector contributes little value added to gross domestic product (GDP) in
the Western Balkan economies. The regional
average was estimated to 1,2% of GDP in
2016, while that of Central and Eastern European (CEE) economies was 3,1%. Additionally,
the relative weight of the machinery sector in
the Western Balkans decreased during 2012 
2016, while increasing in CEE in the same period (-0,2% and 0,7%, respectively). Among the
Western Balkan economies, Serbia was the exception with a growth rate of value added of
2,2% and a contribution of 1,7% of value added
to GDP, which is comparable to some CEE
economies.
In terms of product complexity in the machinery sector, the Product Complexity Index (PCI)
of the Western Balkan economies is aligned with
the average for the entire sector (2,52). More precisely, Albania (2,43), Kosovo (2,48) and Montenegro (2,48) have a slightly lower than average PCI for their machinery exports, whereas
Bosnia and Herzegovina (2,53), North Macedonia (2,56) and Serbia (2,53) are slightly above
this figure.
The economies for which enterprise data are
available and which have the strongest machinery sectors in the region are Serbia, North
Macedonia and Bosnia and Herzegovina. The
total number of active enterprises in the machinery sector in these countries was about 1,1

thousand in 2015  2016. Among these three
economies, Serbia hosts almost three-quarters
of machinery sector enterprises while North
Macedonia and Bosnia and Herzegovina host
13,3% and 11,7%, respectively. As in many other economies, the machinery sector in the
Western Balkan economies is driven by MSMEs, accounting for 98,9% in Serbia, 99,3% in
North Macedonia and 97,7% in Bosnia and
Herzegovina. Among the MSMEs in the machinery sector in these three economies, the
majority are micro enterprises with less than 10
employees (on average, 72,6%).
According to data by the Statistical Office of
the Republic of Serbia, 2017 and Eurostat, in
2019 the importance of the machinery sector for
the three countries  Albania, Kosovo and Montenegro  measured in gross value added and
value of exports, is relatively small. In Albania
the gross value added amounts to USD 7 million, which is 0,1% of total GDP. Exports reach
USD 53 million, which is 2,5% of the total amount
of exports. Kosovos value of exports is USD 9
million or 2,5% of total amount. Montenegros
gross value added is USD 16 million or 0,4% of
total GDP.

Trade performance of the
machinery sector
During 2012  2016, machinery sector exports in the Western Balkans grew, on average,
more than the average of those in CEE (5% versus 0,6%, respectively), which can be expected
given the much higher base of machinery sector
exports in CEE economies. Export growth was
particularly impressive in Montenegro and Serbia (8,7% and 6,1%, respectively). All Western
Balkan economies export relatively more medium-high-technology machinery products than
high-technology products.
Aside from Kosovo and Montenegro, where

machinery products are largely exported to other
Western Balkan economies, the remaining four
Western Balkan economies export machinery
products primarily to the EU. This suggests that
the Western Balkan economies are taking advantage of the close proximity of EU markets.
For example, Albania exports about 74% of its
machinery to Italy, and the top three performers
in the machinery sector (Bosnia and Herzegovina, North Macedonia and Serbia) export predominantly to Germany.
In terms of export value for the Western Balkan economies, the most relevant machinery
products for which export values have risen constantly between 2012 and 2016 include electric
motors (Albania and Serbia), medical instruments (Bosnia and Herzegovina), calculators
(Kosovo), broadcasting accessories (Montenegro). Specific promising products with rising ex-

port values that would contribute to raising economic complexity in the region are: electrical
power accessories (Albania and Serbia), heating and lifting machinery (Bosnia and Herzegovina and North Macedonia), and washing and bottling machines (Kosovo and Montenegro).

Key factors of machinery
sector competitiveness
The machinery sector in the Western Balkans
is a capital- and knowledge-intensive sector,
which is largely driven by MSMEs. The sector is
influenced by the demands of final consumers
and the industries using its products at the downstream level of the value chain as well as the
availability of materials and resources at the upstream level of the value chain  all of which play
an important role in its development.
To ensure the necessary financial capital for
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SEE NEWS
Smart infrastructure solutions
company opens new fiber optic
factory in Romania

Datacor, a Romanian integrator of intelligent infrastructure solutions, is investing EUR 1,25 million
in the construction of a new fiber optic plant. The
new facility is located in the Bistrita-Sud Industrial
Park. The factory will start production in January
2021 and will address the following market segments: fiber-to-the-home, data centers, 5G, LANs
(Local Area Networks). For its operation the company undertakes expansion of its team in the region.
„We believe in the future of fiber optics as a
central element of IT&C infrastructures for new
technologies. No other medium offers the capacity
and speed of transmission offered by fiber optics.
That’s why we chose to invest in the production of
pre-connected cables and fiber optic connectivity
solutions“, said Calin Brehar, development manager at Datacor. With this new development Datacor’s goal for 2021 is to launch the company’s products on the European market, focusing mainly on
Germany and Austria.

Croatia’s transition to circular
economy backed by technical
assistance from World Bank

An agreement for technical assistance was
signed on September 28th, 2020, by the Minister
of Economy and Sustainable Development, Tomislav Coric and the World Bank Country Manager
for Croatia, Elisabetta Capannelli. Under this
agreement the World Bank will provide technical
assistance to support the Government of Croatia
in the transformation of its solid waste management system.
At present, Croatia is lagging on EU waste prevention targets, mainly due to low technical and
financial capacity of municipalities to handle separate waste collection and improve recycling. Under the two-year technical assistance program, the
World Bank will help update the existing National
Waste Management Plan, provide diagnostic work
and, based on the analysis, recommend measures
to speed up transformation in line with the EU
circular economy action plan.
20
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the machinery sector, measures need to be taken to improve access to finance enterprises 
especially MSMEs  in their efforts to upgrade
production processes, innovate and better integrate into global value chains.
Given the high degree of investment required
in the machinery sector, as well as the large number of MSMEs with limited funds available to invest in upgrading and innovation operating in the
sector, financial constraints can represent a significant barrier to the sectors growth.
As a result of the financial crisis, credit to the
private sector contracted rapidly in the Western
Balkans from 2008 onwards. The figure has improved during 2014  2018, the average share
of non-performing loans being about 7,9%. However, despite this improvement, the share remains higher than before the crisis as per data
from OECD.
The current financing gap in the Western Balkan economies results from constraints on both
the supply and demand sides. On the supply
side, there is a lack of available credit, which is
coupled with punitive interest rates and unattractive market opportunities. On the demand side,
the Western Balkan economies are suffering
from a lack of entrepreneurial training, ineffective business strategies and inadequate private
assets, which hamper business growth.
Production and operational processes in the
machinery sector are undergoing radical changes as a result of the increased use of IT. It is
estimated that IT and digitalisation will have an
important impact on factory processes in the machinery sector. For example, automation and
electrification linked to intelligent control systems
(e.g. centralised mechanization processes) are
becoming increasingly more important for various production segments according to data by
GTAI, 2019.
MSMEs constitute an important part of the
machinery sector in the Western Balkans and
therefore play a vital role in its development.

However, they often face a number of challenges, which prevent them from effectively scaling
up their productivity and developing new products. These challenges can include weak management and technical skills and the inability to
tap into new markets, as well as challenges related to the application of new technologies according to data from OECD.
Despite the potential benefits of business
support services (BSS) for MSMEs and the efforts of governments to provide them, the uptake of BSS by MSMEs is very slow across
many economies. This relates to many factors,
among them being lack of information on BSS
availability and their benefits. According to an
OECD assessment in 2017, MSMEs in North
Macedonia, Bosnia and Herzegovina, Montenegro, Serbia and Turkey provided publicly cofunded support in the form of general information (e.g. on the relevant legislation for starting
a business or on how to develop a business
plan). The four economies also provided more
pro-active support, including training and/or
mentoring and consulting.
There is great diversity among the Western
Balkans in MSMEs uptake of publicly (co-)funded business support service, with two economies
 Serbia and Turkey  having much higher figures than the others. Whereas 18,8% of MSMEs
in Serbia and 23,1% of MSMEs in Turkey used a
publicly (co-)funded BSS in 2017, only 3,0% of
MSMEs did so in the other five Western Balkan
economies on average. Bosnia and Herzegovina, North Macedonia and Serbia are the economies with the strongest performing machinery
sectors among the six Western Balkan economies.
All six Western Balkan economies have created investment promotion agencies (IPAs) with
a mandate to promote and facilitate inward foreign direct investments (FDI). However, the
IPAs vary in their objectives in terms of attracting investment and in the adequacy of the re-

SEE NEWS
Trams produced by Siemens
Serbia will be exported to
Germany

sources available to achieve these objectives.
IPAs in the Western Balkan region, in general,
undertake the identification of economic sectors
that are potentially relevant for FDI attraction.
They generally assist only those companies
that have already expressed interest in investing. Nevertheless, North Macedonia and Serbia have a more proactive approach to FDI and
use coordinated targeting strategies to reach
potential investors. For example, the Directorate for Technological Industrial Development
Zones bases its targeting activities on assigned
geographical areas and leverages its sectoral
knowledge through an effective client relationship management system.
Aftercare done by IPAs consists of a broad
set of measures aimed at keeping existing investors satisfied, encouraging them to expand their
activities or reinvest in new ones, and fostering
linkages with domestic companies through regular dialogue with the private sector, whereby various business challenges and support measures
can be addressed and brought to the attention of
policy makers.

Measures to increase growth
potential
Developing and implementing alternative financial tools could be done by factoring and
leasing better suit low-risk enterprises and venturing capital or business angel networks as a
preferable approach for high risk firms. These
countries need to strengthen the implementation of repossession rules under leasing mechanisms by speeding up administrative processes and by establishing commercial courts.
Leasing activities sometimes show tax disadvantages such as value-added tax (VAT) incorporation in interest payments and double taxation standards. Independent leasing companies
are also rare.
First attempts to develop early-stage financial
infrastructure in the region are currently in pro-

cess in Montenegro, North Macedonia and Serbia. Another way to further improve access to
financial capital for machinery sector enterprises
 especially MSMEs  is to extend supply-side
support for risk capital investors together with coinvestment schemes.
A vital prerequisite in order to increase the
growth potential of Western Balkan countries is
to support the uptake of information technology
and the development of relevant digital skills to
improve the sourcing, production and distribution processes of machinery sector enterprises
and to better foster innovation. Improvement of
average digitalisation by targeting the structural imbalances in the labour markets and digital
exclusion is an essential step towards that goal.
Policies addressing the prevention of and compensation for early school leavers through, for
instance, the offer of additional opportunities for
education and training outside the ordinary education environment should be designed.
By exploring models of co-operation with the
private sector for the provision of computers and
Internet connectivity in every school as well as
making digital skills an integral part of continuing
education will incentivize future development in
the private sector. Uptake of business support
services provided by the government and fostering government initiatives to stimulate private
business support services is another factor playing a substantial role in unfolding the growth potential of Western Balkan countries. Proactive investment promotion and facilitation will foster
linkages with domestic suppliers and increase
the outreach, effectiveness and scope of private
BSS, addressing the needs of MSMEs in the
machinery sector.
Increased investment in developing labour
skills, strong research and development (R&D)
and innovation system will be instrumental to the
development of new products as well as the improvement of productivity and sustainability
across the branches of the economic sector.

The Serbian unit of German electronics and engineering group Siemens is starting manufacture
of tramways in Serbia’s Kragujevac, the general
manager of the unit, Udo Ehlinger, said.
„We are starting the production of trams and I
am happy to say that we will deliver trams to a
German city at the end of this autumn,“ Ehlinger
said in a video file posted on the website of public
broadcaster RTS.
In December 2018, Ehlinger said that Siemens
plans to open two manufacturing units in the Mind
industrial park in Kragujevac, where it will produce trams of the Avenio brand as well as parts
for light rail vehicles. Serbian company Mind
Group, owned by entrepreneur Bratislav Milanovic, started the construction of the Mind industrial
park near Kragujevac in April 2018. The Serbian
unit of Siemens completed the acquisition of Milanovic Inzenjering and its factory in Kragujevac in
February.

WindEnergy Hamburg 2020 offers
fully digital format for
comprehensive interaction
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This year Hamburg Messe und Congress will
host a fully digital WindEnergy Hamburg from 1st
till 4th December in response to the coronavirus
pandemic and its global impact on trade fairs and
international travelling. „Our decision gives our exhibitors and visitors a reliable basis for planning
and provides us with an opportunity to make the
wind industry’s leading networking event a great
success on the digital stage“, says Bernd Aufderheide, President and CEO of Hamburg Messe und
Congress.
Hamburg Messe und Congress is working vigorously on the development of digital formats that
will allow all participants in WindEnergy Hamburg
to have a successful trade fair experience in the
present unusual situation. The digital programme
will include company and product profiles along
with comprehensive, up-to-date background information, plus education, business and networking
opportunities. It will even be possible to make
appointments for meetings in virtual meeting
rooms.
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7th CEE Automotive Forum brings together
leading OEMs and suppliers
Between 10  11 November 2020 the 7th Central & Eastern European
Automotive Forum 2020 will bring together all the leading players of
the automotive industry from 20+ CEE countries to discuss how to
rebuild the industry after the COVID-19 pandemic. OEMs, tier suppliers, as well as solution providers and start-ups will all gather in Budapest for 2 days of news and networking.
The CEE Automotive Forum has been taking place in the Czech Republic for 5 years. After that it moved to Hungary and successfully brought decision-makers from numerous international companies to the country. New
speakers and topics, B2B meetings, site visits to the most innovative
projects, CEE Automotive Awards are all drawing global attention to the 7th
edition of the Forum.
The organizer of the event is Adam Smith Conferences, a company specialised in arranging a range of high-caliber industry forums. Visitors can
benefit from the presentations delivered by speakers, panellists, B2B meetings hosts with extensive expertise in their respective fields. Arturo Achard,
Head of Project House Eastern Europe, VW Group, Laszlo Urban, Deputy
Managing Director, Magyar Suzuki Corp; Paul Goff, Global STA Director 
Body Engineering, Special Vehicle Operations & European Operations PS8, Jaguar Land Rover SK Miodrag Ognjanovic, Purchasing Director, FCA
Fiat Chrysler Automobile Serbia, Juan Carlos Gonzalez, Senior Purchasing
Manager Spain and Emerging Markets Sourcing, Ford Motor Company are
among the speakers to participate in the sessions.
The keynote presentations in the agenda include automotive market in
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the new post COVID-19 reality; forecasts and strategies for the recovery of
the CEE automotive industry; AI for manufacturing competitiveness; manufacturing efficiency; key innovations for a smoother recovery, etc. The presentations will cover the practices and solutions required for the industry
nowadays, as they will examine topics such as how innovations can help
automotive companies affected by COVID-19; expected dynamics for the
innovations development within the crisis; areas expected to progress; what
will R&D centres be developing during next 5 years to adapt the industry to
the new reality; robots and cobots  ways to improve safety and quality.

METAV to take place at the end of March 2021
The preparation for the METAV fair conceptualizes a new way for the
visitors, exhibitors and employees to get a taste of the real trade fair experience. The event had to be postponed from March 2020 to March 2021 due
to the corona pandemic. It will now take place from 23 to 26 March in Halls 5,
6 and 7a of Messe Duesseldorf. Fortunately, almost all the exhibitors at
METAV 2020 have stayed on board and will also be present in March 2021.
More than 400 METAV 2020 exhibitors from 25 countries have remained
loyal to the event.
Under the motto lets talk about innovation, METAV web sessions on
various topics will be held regularly from October 2020. Following the successful implementation of the METAV web sessions in June of this year, the
METAV organiser VDW (German Machine Tool Builders Association) is
again inviting visitors to the web sessions. They will be held every month on
clearly defined topics  precision tools, machine tools and systems, software, automation and handling, measuring technology and quality assurance, additive manufacturing, medical engineering, components, accessories and services.
VDW, based in Frankfurt am Main, represents the interests of the German machine tool industry. Together with the Sector Association Machine
Tools and Manufacturing Systems within the VDMA, VDW has some 300
primarily medium-sized companies among its voluntary members. They represent around 90% of the branchs total turnover, amounting to about EUR
17 billion (2018). The organiser takes up the responsibility to ensure preventive health care for visitors, exhibitors and employees, as they believe that
trade fairs are an important component in getting the economy back on
track. In order to achieve this, the organisers are cooperating intensively
22
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with Messe Duesseldorf. It has developed a comprehensive concept, which
is agreed on with the responsible authorities in order to meet the applicable
hygiene and infection protection standards. This will reload the concept for
METAV.
The halls are fully booked because METAV 2020 reloaded represents
the first major machining trade fair in Germany for over a year. The exhibitors are eagerly awaiting this opportunity to reconnect in person with their
customers, says Dr Wilfried Schaefer, Executive Director of VDW. The fact
that METAV 2020 reloaded is mainly aimed at the German market considerably raises the events prospects of success. 90 per cent of the visitors at
the last event were from Germany, says Schaefer.

Glass producer in Kosovo achieves market
growth through SME competitiveness programme
Termopan, a small glass company in Kosovo
specialised in variety of glass products  from decorative panels to doors or windows, invests in
modernization of its equipment and operations
with the support of EBRD and the European
Union. We started our activities almost 30 years
ago, in 1992. At first we established our small family business and carried out a limited number of
activities, mainly glass cutting and processing,
explains Gezim Zhdrella, the sole owner of Termopan.
Thanks to hard work, the company steadily
expanded its services and operations. Its variety
of products and unique designs has brought
fame to the company. Today, Termopan is a
well-known brand amongst its clients and competitors. To achieve further business growth and
competitiveness in the local market, as well as
expand regionally the company has to invest in
high quality and standards.
Together with the European Union, the EBRD
is helping SMEs in the Western Balkans through
its SME Competitiveness Programme. The Bank

will provide up to EUR 70 million in new credit lines
to partner financial institutions for on-lending to local businesses in Albania, Bosnia and Herzegovina, Kosovo, Montenegro, North Macedonia and
Serbia. The EU is complementing these funds with
EUR 15 million to identify and verify the best available equipment and technologies to ensure that
SMEs increase their competitiveness, support the
shift towards a green economy and expand trade
capacity through compliance with EU environmental, occupational health and safety, product quality
and safety standards. The local partner financial
institution of EBRD in the case of Termopan is
ProCredit Bank. The programme was recently expanded to increase support for companies following the coronavirus pandemic.
We invested in a production line for two key
products in the industry  tempered glass, a type
of processed safety glass that is about four times
more resistant than conventional glass, and coloured glass. This considerably increased our
competitive advantage in the market to boost our
sales, explains Gezim.

Photo: EBRD

These investments enabled the company to
increase its productivity, replace old technology
with environmentally friendly one and enhance
quality, as well as improve health and safety
standards. Compared to the consumption prior
to the modernisation, Termopan now saves
686 MWh of energy annually or 23,2% of its previous energy needs. The improvements also allowed the company to find the best solution to
meet EU directives on construction products,
waste, machinery and electrical equipment. The
investment gave us the little push we needed to
grow and expand regionally. Now we can keep
focusing on what we do best: combining quality
products and unique designs to make spaces as
beautiful as possible, Gezim concludes.

Kranj will become the first smart city in Slovenia
thanks to digital technologies
Local Slovenian companies collaborate in a
pilot project that will pave the way for the smart
future of Kranj. The solutions implemented
through the project Smart Mlaka (Pametna Mlaka in Slovenian) in line with the guidelines of the
municipality will establish Kranj as a smart city.
The project is intended to enable the collection,
display and analysis of data from smart meters
(for electricity, gas, water), smart sensors for the
environmental and traffic indicators in Mlaka
through mobile applications for individual areas
and given time intervals. Smart Mlaka is the first
project of its kind in the country and is scheduled
to be finished by the end of the year.
It will cover public lighting and its carbon footprint. To lower consumption and lighting pollution, the system will be turned on when there are
people in the streets with a possibility to adjust

the power. As any unusual change can be detected, the authorities will more easily identify
accidents or other events.
Authorities in the city of almost 40 000 citizens
will use the information from the Mlaka pri Kranju
neighborhood for a model intended to be applied
in entire Kranj. The goal is to use digital solutions
to raise the quality of life of the citizens.
The system in the Kranj district combines smart
solutions from rodent control through security to
carbon dioxide emissions. Citizens in the Kranj
suburb are about to get access to air pollution information from the smart system together with notifications about potential hazards and adverse
weather conditions. The traffic data will be used
for planning with regard to safety. As traffic signals
can also be managed, in emergencies it will be
easier for first responders to reach locations.

Real-time consumption indicators for water,
electricity and gas make it possible for households and utilities to immediately react to leaks
and protect people and property. Sensors will
count the number of cyclists to determine mobility trends. Smart shafts will be designed to register when they are open and detect rodents.
The head of Komunala Kranj, Matjaz Bercon, acknowledged that 34% of water is lost
due to leaks in the water supply system. Now
the company will operate two main meters and
485 users will have their own devices, so any
leaks will be detected almost instantly. Previously households had a maximum of six readings per year, so it took months to repair burst
pipes. Bercon also announced the introduction
of resource-saving measures in waste management.
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