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INTRODUCTION
This is the final publishable report of the PINE project
(IEE/11/885/SI2.615936), supported by the Intelligent Energy Europe
programme, which supported the European Union's policies in the field of
energy efficiency promotion, and renewable energy sources.
The objective of this report is to illustrate the activities implemented and the
results achieved by the 15 project partners in the 7 European countries
involved within the PINE project.
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1. OVERVIEW OF THE PROJECT
The PINE – Promoting Industrial Energy Efficiency project has been
cofunded by the Intelligent Energy Europe Programme and has been
implemented from March 2012 to March 2015.
The main purpose of the project was triggering industrial energy efficiency in
industrial SMEs with the aim of achieving benefits not just for the environment
(in terms of reduction of green house gas emissions and other pollutants
related to energy production) but also as a way to promote both technological
and process innovation and improve the company general efficiency.
PINE project achieved all its objectives. 140 SMEs engaged in energy audits,
and have started to implement a wide range of energy efficiency measures,
leading to over 8.400.000€ investment in sustainable energy within 3 years,
to achieve 6.056 toe primary energy savings and reduce GHG emissions by
12.505 tCO2. All impact indicators exceed the project objectives.
The project partnership includes 15 organisations from 7 European
countries: Austria, Bulgaria, Cyprus, Italy, Romania, Slovakia and Spain. One
of the main feature of the project is the presence in all the countries involved
of two partners: a stakeholders representative (chamber of commerce or
association of industrial companies) and a partner with technical background.
The stakeholder representatives were in charge of the scouting phase, that
included the following activities: raising awareness among industrial SMEs on
the energy efficiency topic, and employing devoted “PINE scouts” who
selected the most promising companies that, at a later stage, benefitted from
the energy audits carried out by the technical partners.
The first step for the project partners was to define a common model to be
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used in the auditing phase that includes a set of benchmarks, calculation tools
for operation units, industrial plants and pay-back period, checklists for scouts
and auditors structured to be easily replicable also in countries which are not
involved in the project. The model respects harmonised standards such as
the Energy Management Systems (EN 50001:20119), Energy Efficiency
Services (EN 15900:2010), the Energy Audit schemes in phase of
standardization from CEN and the other existing European standards on
energy audits. A guidebook and auditing tools have been developed to
provide scouts and auditors with an extremely practical and focused tool kit
for the implementation of energy audits.
After the awareness raising campaign was over, 280 SMEs (40 enterprises in
each European country participating in the project) were selected by means
of a public and transparent call for the preliminary auditing phase. The “PINE
scouts” checked the energy consumption and efficiency of the selected
companies and their willingness to cooperate in order to identify the 20
companies with the highest energy saving potential.
The scouting phase could be considered one of the most crucial stage for the
PINE project, and in our opinion should be applied to all energy audits
schemes supported by public funds since it mainstreams the resources to
those beneficiaries that could lead to the maximum leverage factor in term
of public funds/impact. Thanks to the preliminary audits, the “PINE scouts”
were able to provide companies, characterized by simple production
processes, the basic energy efficiency suggestions they required.
Furthermore they could exclude from the full auditing phase those companies
already close to the state of the art with no significant room for further
improvements, and those companies that showed no commitment by failing
to provide the required documentation or support in the implementation of
the energy audits (an attitude unfortunately common when energy audits are
offered for free).
At the end of the scouting phase, 140 companies were selected to benefit of
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a full energy audit provided by the PINE technical partners. At the end of
the audit, a technical report, drafted by the auditor, was delivered to each
company. It includes various recommendations and measures suitable for
short-term implementation and low investments and for medium- to longterm implementation with relatively more substantial investments.
Finally the project set up the “PINE network for the Promotion of
Energy Efficiency”. The Network aims at the promotion of energy efficiency
in companies by means of energy audits, promotion of innovative
technologies, improvement of company management, training and any other
service that could contribute to increase the capacity of companies of
managing energy in a more effective way.
The Network also aims at further improving the methodology and the tools
developed in the frame of the PINE project by sharing know how and the
implementation of new joint projects. In particular the Network will work on
developing special releases of the PINE tools focused on specific industrial
sectors.
The funding members of the Network are the 15 project partners. Shortly
after the creation of the Network two energy agencies from countries not
directly involved in the project (Croatia and Slovenia) already joined the
Network: the Regional Energy Agency of the Kvarner – REAK
(www.reakvarner.hr) and the Goriška local energy agency – GOLEA
(http://www.golea.si).
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2. THE PINE APPROACH
PINE developed a specific approach to energy auditing based on three key
ideas: selection of SMEs with a high energy saving potential, standard
auditing methodology and strong support for implementation of energy
efficiency measures.

During the first part of the project, in each country, a project partner focused
on selection of SMEs with a high energy saving potential. The initial
selection identified 280 SMEs with high energy consumption, high energy
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intensity (defined as cost of energy on turnover) and willingness to invest in
energy efficiency. Each company received a preliminary energy audit, that
provided an overview of the energy use, defined the areas of significant
consumptions and a rough estimate of potential savings, pointing out the
most promising companies for the next phase.
In the next phase 140 SMEs were selected for a comprehensive energy audit.
The audit methodology is based on the PINE Audit tool, a complex
worksheet to analyse data on the overall consumption of heat and electricity,
load profiles, evaluation of equipment and assessment of different options
for energy efficiency.
The companies were requested to provide basic data on energy consumption
prior to company visit. An energy auditor visited the company to collect
further information on equipment and processes, measuring relevant
parameters and identifying critical areas for intervention. After the visit,
several options for energy savings were analysed, their feasibility assessed
and work plans elaborated. A final report was delivered to the company and
discussed with key stakeholders (internal auditor, technical staff,
management).
A strong support for implementation of energy efficiency measures is
crucial to project success, to help companies overcome any unforeseen
difficulties arising after the audit, when they are expected to implement the
energy efficiency measures. The energy auditors need to take action, helping
the company to install measurement systems, overcome technical issues,
compare quality and price from different providers and offer further insight
on organisational measures.
selection

data
collection

company
visit

analysis

report

support
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3. RESULTS ACHIEVED
PINE project achieved several ambitious goals: 280 SMEs with high energy
saving potential have been involved in the project, 140 of them underwent a
comprehensive energy audit and started investing to implement cost effective
energy efficiency actions. The cumulative investment made by the 140 SMEs
in energy efficiency is 8.400.000€ within 3 years. Energy savings sum up to
4.178 toe/year, equivalent to 6.056 toe/year primary energy savings and
12.505 tCO2/year GHG emissions reduction.
All impact indicators exceed the project objectives, as reported in the
following table and diagram.
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Indicator
SMEsreceivinganEnergyAudits
FinalEnergySavings
Primaryenergysaving
GHGemissionreduction
InvestmentsustainableEnergy

Resultachieved

Projectobjective

140
4.178toe/year
6.056toe/year
12.505tCO2/year
8.400.000€

140
2.172toe/year
3.085toe/year
7.682tCO2/year
700.000€

192%
196%
163%
1200%

Most of the energy actions were focused on cross cutting technologies (such
as compressed air, lighting, electric motors, thermal insulation and waste heat
recovery) and on soft measures (such as automatic process control,
temperature and pressure settings, and behavioral issues such as switching
off equipment when it is not used).
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4. SUCCESS STORIES
Among the SMEs participating in the preliminary audit phase, a total of 140
SMEs (20 enterprises per each European country participating in the project)
were selected to benefit from a full energy auditing service. Such service was
conducted by professional technical experts onsite and at the desk to provide
a better understanding of major energy consuming systems, and to gain
insight into short and long-term energy consumption patterns in processes
and infrastructure.
A selection of seven PINE success stories is here included.
Each story is composed by: a brief description of the company and its energy
consumption; information on the activities carried out by each technical
project partners within the company; the suggested energy savings
measures, and the saving that could be achieved.
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4.1 - IMR METALLVERARBEITUNGS GMBH (AUSTRIA)

IMR Metallverarbeitungs GmbH is
located in Feistritz im Rosental in
Austria. The company is part of the
IMR Group, which is processing and
trading industrial metals and also is
active in the field of engineering and
process automation. The analysed
plant focuses on remelting and
alloying of base metals and producing of anodes for the galvanization
industry, as well as on the production of metal powders for applications mainly
in automotive and chemical industry. Every year, several tens of thousand
tons of zinc, lead, tin and other base metals are sold. Electricity is the only
energy source which is used at the location. The annual electricity
consumption is about 2.905 MWh.
The energy audit carried out within this company has proved that there is
always a potential for reducing the industries energy demand, even if they
have already been very active in reducing the energy consumption in the
past.
During the audit, which included a tour on site, the processes and the single
energy consumers as well as the corresponding consumptions were
discussed. The company has installed several sub meters which are recording
the electric consumption every 15 minutes. In the past, the company has
already installed an energy controlling and a load management system.
The main company energy consumers are the following: the compressors;
two melting lines with crucible furnaces; refrigeration dryers; fans; the offices.
Furthermore the building (200 m²) is heated by electric energy, while the
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production areas are not heated at all.
The following main recommendations for improvement were provided:
• In order to get a better overview of
the energy flows and losses
respectively, the auditors drew
Sankey diagrams. The energy flow
diagram of the zinc granulate line
shows that there are considerable
high heat losses, which are caused
by not covering the melting oven.
• The company was advised to make use of the waste heat of the product
itself. The metal could be preheated by the product waste heat.
Furthermore the heat could be used for drying processes.
• Together with the plant manager it was decided to concentrate the
production in one of the two lines only by optimizing the utilization of the
production capacity. By creative reorganisation of the process, the need
for blanketing gas and therefore compressed air to produce nitrogen was
significantly reduced.
The company will implement the above mentioned recommendations within
the next three years after more detailed planning of the technical installations.
The analysis has shown that the potential savings which could be reached by
using a lid to minimize the heat losses are about 12% of the annually required
energy for melting at the investigated oven. Reusing the waste heat for
preheating and drying will have an additional impact on the reduction heat
demand of the production. Reorganisation of the process and the reduced
need for blanketing gas will reduce the total electricity consumption by about
20%.
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4.2 - ENTEL LTD. (BULGARIA)
Company Entel produces a wide
range of LED lighting products,
electronic apparatus for LED lighting
and control of lighting systems, and
others with an annual sales volume
of € 2,756,000. The production area
is 4 ha. The major technological
processes are: production of
different components by machining;
installation of electronic components on printing plates; assembling and
testing of ready electronic devices, etc. The main technological processes are
performed by using lathes, cutting machines, and assembly machines. The
company has 141 employees. The energy responsible person is the Chief
Power Engineer, who manages a team comprising 5 experts engaged mainly
in daily maintenance of all technological and energy equipment. There is not
an energy management system in the company.
The annual electricity consumption is 3.307 MWh.
Entel Ltd. was selected among the PINE success stories for the high support
given by company’s experts during implementation of different project stages,
because they are developing company standards for energy efficiency for
almost all their products, and finally because from now on, the company will
purchase only highly energy efficient technological equipment for their
production processes.
During the audit phase, there were three inspections on site, and during these
visits auditors together with company’s representatives checked all
technological processes and energy equipment. The company provided all
required data for energy consumption which allowed for identification of
energy intensive technological processes and equipment. Control
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measurement and record of active power has been carried out on intervals
at every hour during two shifts (16 hours) which represent a usual production
capacity. The measurement showed maximal and minimal electric power and
allowed for identification of potential consumption improvements.
Furthermore during the audit the electric drives’ loads of different
technological units for predefined time intervals were measured. This was
needed in order to identify coefficients of utilization and load of the electric
drives, and to identify machine idling and poor production organization, which
leads to irrational use of their production capacities. Analysis on the following
items were carried out during the audit phase: the reactive power
compensation as a whole, and for individual technological units; the lighting
installations in different departments; the configurations of the existing
computers. A serious energy saving potential was identified.
The main energy saving potential can be found in electric drives, specific
equipment, and lighting.
The following energy saving measures were proposed:
• Electric drives optimization. It was recommended an electronic system for
limiting the idling of all drives which have capacity above 5 kW. For drives
with capacity above 7.5 kW, it was recommended frequency inverters
operating in “optimal energy consumption” mode. These are contemporary
developments in power electronics, which allow for a maximum limitation
of unnecessary energy consumption.
• Reconstruction of fluorescent lighting and substitution of the existing
manual control by an electric one. Automated control of lighting. This
measure predicts installation of efficient reflectors for 3,148 fluorescent
lighting fixtures and installation of electronic control system. The existing
40 W fluorescent lamps can be gradually substituted by other lamps with
lower consumption – 20W. The existing 110 sodium lamps with capacity
of 63 W can be replaced by sodium lamps with high pressure – 40W.
Automated control switches on and off lighting and this activity is predefined on a year-round schedule and depends on external illumination.
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• Periodical switching on and off of workshops’ fans. This measure predicts
installation of four timers with adjustable “on / off” parameters.
• Setting computers to “Power saving” mode and decrease the number of
printers used by connecting the existing devices in LAN. This can reduce
the number of printers used by 50%.
• An analysis of the existing specific electronic equipment showed that an
economically viable energy optimization does not exist at the moment.
The PINE energy audit is the Company first energy audit, and it will be used
in the future energy saving activities. The measures described in the energy
audit report were approved by Company’s management and they expressed
their willingness to implement all approved measures within the next three
years. The electricity savings could reach a total of 292,810 kWh per year.
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4.3 - LORDOS UNITED PLASTICS PUBLIC LTD (CYPRUS)
Lordos Plastics was founded in
1959. It is the market leader
supplier for anything concerning
plastic in Cyprus. It provides a wide
range of plastic products such as
pipes and fittings, films and bags,
bottles and containers, household
and industrial items, garden
furniture and packaging solutions.
The company consists of 5 buildings and about 178 employees. The
company’s philosophy is to ensure continuous satisfaction of its customers
and maintain high product reliability. Its excellent reputation makes the name
LORDOS the best guarantee of quality in the island. The pipes and fittings
division of Lordos United Plastics is an ISO 9002 registered company and it
also holds the product certification standard CYS106.
The annual electricity consumption is 5.693 MWh.
Lordos United Plastics Public Ltd was chosen to be included among the project
success stories due to the large amount of electricity savings succeeded from
the replacement of the regular lamps with LED lamps. This is a very strong
example about the huge waste of energy concerning lighting, and it proves
that enormous savings can be reached by simply changing the illumination
system.
On-site energy audits were carried out by technical experts in order to collect
all necessary information about the company and record every machine and
lamps of the factory.
The following main recommendations for improvement were provided:
• Lighting: periodical switching off the lighting when not necessary
(especially the outside lighting); installation of photovoltaic cell; reduce
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•

•

•
•
•

the brightness levels wherever possible (installation of lower wattage
bulbs); replacement of their existing lamps with corresponding LED
technology; replacement of magnetic ballast with electronic ballast.
Compressed air: elimination of leaks
on the air circuit of the compressor;
closing the compressor when there is
no load for a long time; use other
equipment such as dryers, blowers,
fans or less horsepower compressors
in applications where high pressures
are
not
necessary;
frequent
compressor maintenance.
Pumps: choose the correct size of pumps; installation of conventional
pumps with variable speed pumps; heating recovery (using condenser heat
for water heating, good insulation of cooling area / air conditioning)
Electric Heating: the electric heater have to be on for as long as needed
and not continuously (e.g until the temperature reaches the required level)
Offices: use of devices stand by killers to eliminate extra consumption
resulting from the operation of the machine being in standby mode.
Boiler: steam network pipe insulation

The company has already implemented the installation of a transformer, and
they proceed to the replacement of their lamps with LED, which lead to great
reduction in terms of energy consumption. The future plan for the next 3
years is the installation a power factor corrector system.
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4.4 - CIELO E TERRA S.P.A. (ITALY)
Cielo e Terra S.p.A. is a winery producing
over 20 million bottles of wine per year,
mainly intended large retail, supermarket
chains and international market. Since
2006 Cielo e Terra adopted a “lean”
organizational model aiming to reduce
waste and increase productivity. It
adopted the principles of environmental protection, focusing on agricultural
techniques used in the production chain upstream and water savings in the
production process.
The company has a high annual consumption of electricity (2.170 MWh) and
natural gas (1.208 MWh).
Cielo e Terra S.p.A. was selected as a PINE success story since it has already
adopted a number of actions according to “lean” principles to increase energy
efficiency, including automatic process control, optimization of schedules and
material flows, efficient motors and LED lighting. Nevertheless, the company
still has a very high potential for further energy savings for several reasons:
the production process runs continuously for over 6.000 hours per year (3
shifts for 5 days a week) and has a remarkable summer peak in electricity
consumption related to cooling processes. Finally it is very open to innovation
and willing to implement effective proposals.
Three visits on site were carried out by the technical expert to collect data of
energy consumption, such as: monthly use of natural gas and electricity,
electric load curves from the general meter and some sub-meters, data on
production volumes, outdoor temperatures, and thermographic analysis.
The energy audit report gives an overview of the energy balance of the
company and identify the Key Performance Indicators such as the amount of
energy used to produce each bottle of wine.
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The main result of the energy audit is a short list of effective actions to
improve energy efficiency, that were been discussed and adapted to the
company needs and constraints. The main topics are the following: heat
recovery, automatic temperature control, improvement of production,
distribution and management of the compressed air. Particularly:
• The company can recover heat from both air compressor (approximately
80 MWh) and from refrigeration units (approximately 160 MWh), with a
corresponding reduction in the consumption of natural gas. The two
interventions have already been implemented, together with the overall
rehabilitation of the boiler room, replacement of the steam generator and
installation of heat storage tank.
• Further savings will arise from
optimizing process and airconditioning temperatures, both
in summer and winter, and
installing solar shading to reduce
the heat load in summer. These
actions are expected to provide
saving of over 48 MWh electricity
and 74 MWh heat.
• Finally interventions on air compressors (maintenance and upgrading of
piping, reduction of the nominal pressure, eliminating air leaks, installing a
new compressor with inverter control) will save at least 35 MWh electricity.
The total energy savings sums up to 84 toe per year, corresponding to a
reduction of emissions of 179 tons of CO2 per year.
Actions on compressed air and heat recovery have been already implemented,
while other actions are in the planning stage and will be completed within
three years.

21

4.5 - RO-CREDO S.R.L. (ROMANIA)
Ro-Credo SRL was founded in 1995 and its field
of activity is the “manufacture of bread,
manufacture of fresh pastry goods and cakes”,
CAEN Code 1071. The company is part of the
milling and bakery group called “Dobrogea Group
Constanța” which produces today more than 100 varieties of bread and
bakery specialties, manufactured according to own recipes, based on modern
technologies complying with the European legislation on food safety and
environmental protection, and its products are marketed under the brand
“Dobrogea”.
The company has three automated production lines with the latest technology
equipment from Germany, which produce over 90 000 breads and cakes per
day.
The annual electricity consumption is 2.075 MWh, the annual natural gas
consumption is 5.800 MWh, and the fuel oil consumption is 786 MWh per year.
Ro-Credo SRL was selected as a PINE
success story for the company
capability to identify and implement
the most appropriate energy saving
measures, and its willingness to invest
in the implementation of concrete
measures to save energy. From the
cheapest and easiest to apply, to those requiring large investments and
detailed technical-economic analyses.
During the audit phase the technical expert was supported by the company
Energy Manager, who facilitated the achievement of an energy audit in line
with the envisioned project objectives. The Manager also contributed
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significantly to the joint identification of the most appropriate energy saving
measures.
The following main recommendations for improvement were provided and
already implemented by the company:
• The use of frequency converters at the 3
main mixers. This can lead to numerous
advantages, such as: eliminate power
surges which may damage the operating
mechanisms and the motor windings;
eliminate vibration and noise specific to the
operating modes; extend motor life due to
operation with currents lower than the
rated current; substantially reduce
maintenance costs due to a lower number
of contactors and other control elements
that have a shorter lifespan; reduction of
active power losses, resulting in lower
power consumption.
• The installation of an automatic unit for temperature heat control. The
advantages could be the following: thermal load adjustment according to
the outdoor temperature and heat recirculation on the heating circuit;
domestic hot water supply at a constant temperature, according to a preset operating program; expansion of consumer heating circuit; recording
of thermal energy for the primary and domestic hot water; measurement
of the parameters (temperature, pressure) in all circuits.
Furthermore the following additional energy saving measures were
implemented: installation of an automatic system for tracking hourly
electricity consumption; replacement of conventional lamps with LED lamps
on floors 1, 2 of the manufacturing plant.
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Finally the following energy saving measures were proposed, and they will
be implemented in the next 3 years:
• Full implementation of a start/stop lighting system;
• Purchase and installation of a high-efficiency cogeneration plant (such as
Wolf Heiztechnik) to supply part of the necessary electricity and heat. These
types of plants have powers from 7kW to 2,000 kW electric and 18 kW to
1,970 kW thermal. The Wolf high-efficiency cogeneration units are
equipped with MAN thermal engines and Marelli generators and can achieve
an efficiency of over 90% in ideal conditions. The Wolf cogeneration units
are manufactured in Germany, with components and parts of the highest
quality, providing savings in operation. The fuel used is natural gas, biogas
derived from digestion of organic waste or from sludge treatment process.
The total electricity savings sums up to 270 MWh per year, but it could rise
to 900 MWh in the next 3 years if the given recommendation will be
implemented.
Furthemore a total of 1500 MWh of natural gas and 78 MWh of fuel oil has
already been saved. Such savings could reach respectively 4500 MWh and
234 in the next 3 years.
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4.6 - LYKOTEX SLOVAKIA, LTD. (SLOVAKIA)
Company LYKOTEX Slovakia, Ltd. is
manufacturing
primary
and
secondary textile materials and is
producing bonded textiles made by mechanical creation of fibrous web
reinforced by needling and thermobonding. In 2009 the company started the
production of polyester fibre balls.
The annual electricity consumption is 897. MWh, the annual natural gas
consumption is 374.452 MWh
LYKOTEX Slovakia, Ltd.
was
selected to be included among the
PINE success stories for the high
personal involvement of company
manager and the support provided
to the PINE technical expert during
the audit phase. The results from
pre-audit had already been very
instructive for the company and
opened an internal debate on the needs of energy management. The energy
audit accurately determined weaknesses in the consumption of natural gas
and electricity in particular for operation of the building. The return of the
majority of the proposed measures is 5 years and the company, according to
its financial condition, will step by step implement all of them.
The following measures, to improve energy efficiency, were recommended for
LYKOTEX Slovakia, Ltd.:
• Direct replacement of existing T8 fluorescent tubes in lighting energy
saving tube - EKOlight tube (in fluorescent lamp) by integrated electronic
ballast with significantly reduced electrical input power, with the same
intensity and extended life.

25

• A fully refurbished lighting system to the demands of the work
environment in terms of lighting levels in different parts of the premises
of industrial buildings.
In the field of consumption of thermal energy (natural gas), the following
measures were proposed:
• Regulate hydraulically the existing heating system;
• Replace the air flow regulator in front of the hot unit in combination with
a room thermostat;
• Replace the existing energy inefficient (obsolete) circulation pumps with
new, energy-saving stepless flow ones;
• Install ceiling suspended destratificators with the aim of reducing the
temperature gradient along the height of the hall;
• Replace the existing gateways with new, thermally insulated (best pulldown), supplemented with integrated single-resp. double doors for the
entry of workers into the hall
• Thermally insulate the roof deck and the peripheral wall
• Replace the existing glazing in rooflights with new ones
The total electricity savings sums up to 52.8 MWh/year, and the gas saving
sums up to 92.2 MWh/year.

26

4.7 - GRAFICAS Z S.L. (SPAIN)
Graficas Z is a 35-employee SME based in the area of
Zaragoza with an annual turnover of 3.5 M€. The
company is devoted to artwork printing, high quality
print outs on varied media and labelling. Their
technologies are mainly offset printing, xerography,
flexography and digital press printing. Printing
machines are critical for their process and are
commercial equipment, considered as black boxes within the energy audit
scope. There is no fuel consumption, only electricity, reported to be 379
MWh/year. They work 221 days/year in two shifts (3.536 h/year). The
company’s production capacity is made up of 6 conventional printing lines
plus 2 new digital printing lines. There are also formatting and finishing
stations depending on the product to be manufactured. The 2 production
halls are fitted with 2 similar heat pumps for both summer and winter service.
Graficas Z was selected to be included among
the PINE success stories because it represents
the typical situation of the SMEs in Spain that
can be summarized in two words: too small (to
undertake large investments), too smart (it has
already taken measures for a rational, smart
use of the energy). This was a challenge to the
PINE auditing team, in order to propose
sensible energy efficiency actions to be implemented by the company.
Furthermore the main key success factor is effective cooperation attitude of
the appointed company staff with PINE auditors, sharing information,
experiences and data with a common purpose of improvement.
Visits to gather data, take measurements and talk to maintenance staff were
performed by technical experts- Temperature by means or thermographic
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cameras and air flow rates were measured to assess heat transfer and
evacuation. Electricity consumptions were also measured and used to
calculate the potential savings of a new heat pump equipment with speed
drive system and higher ERR and COP.

The company is currently on the way to implement 3 interesting measures
proposed by the PINE auditors, achieving already an estimated saving near
to 20 MWh/year and avoiding 6.5 t/year of CO2 emissions:
• Gradual replacement of the current machine headlights from fluorescent
technology to LED technology in the highest workload lines;
• Reducing the compressed air pressure by 2 bars;
• Linking the heat cooler of the two “Syncroline” units into one cooler
pouring the extracted heat to the outside of the plant, and thus, avoiding
cooling energy in summer, and then saving 9 MWh of heat pump electricity
and 2,9 t of CO2 avoided.
For the following 3 years, the company will continue monitoring these
measures, and will implement two more measures, as described below:
• The installation of indoor ceiling air stratifiers will enable a more
homogeneous mix of the indoor air, thus sending hot air accumulated at
the top of the building to the bottom and avoiding extra heat from the
heat pump in winter. Payback is estimated in 1.6 years and the savings
could reach 6,7 MWh/year and 2,2 CO2 t.
• Replacement of the current heat pumps (one at each one of the two
production buildings) by more efficient ones. It is the most expensive but
impacting measure.
Aggregated savings account for a 15% of today’s total consumption, which
is a significant amount for an already efficient company.
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5. LESSONS LEARNED
The term Lessons Learned is commonly used to describe people, things and
activities related to the act of learning from experience to achieve
improvements.
In this chapter a review of the lessons learned during the project life time, in
the field of company energy efficiency, is presented. The aim is to highlight
both the barriers faced during the project implementation, and the results
that could be achieved in terms of energy efficiency if a good energy audit is
performed.
Lessons learned are therefore a key asset to future improvements.
Lesson 1 - Untapped potential

Key message

Description

Action

SMEs are not aware of potential value of energy efficiency measures
Many SMEs are not aware of the potential value they may gain from cost-effective
energy efficiency measures. The reasons lie in a general lack of information, awareness and internal technical skills.
Information regarding energy efficiency technologies is often not available to relevant decision makers, or it is not tailored to the company needs. Information on
the use of energy is often available in terms of monthly aggregate cost, leading to
reduce the price of electricity and fuels. However, a more detailed technical analysis
of energy data, including key performance indicators (e.g. energy consumption per
unit of product) may help the managers to have a deeper understand the energy
consumption and to track progress towards energy efficiency goals.
Internal technical skills - such as an energy manager - provide appropriate
support for decisions regarding energy efficiency. Most of the companies taking
part in the PINE project had not appointed an energy manager and did not have
any policy related to energy efficiency. Moreover many companies - especially in
the food sector - outsourced maintenance to suppliers without expertise in the
field of energy efficiency.
Awareness on energy efficiency at all levels is also a key issue: staff working in
the production line knows the details of the production process and can provide
useful information on small (or large) energy waste, help identify actions to lean
improvements, and acquire new - more efficient - habits.
Untapping the potential energy savings in SMEs requires a consistent capacity building activity for managers, technicians and production line workers.
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Lesson 2 - “We don’t need an energy audit”

Key message

Soft barriers prevent SMEs access to energy audits
An energy audit is a complex activity requiring an investment of company resources
(cost of the audit as well as time of management and employees), leading to investments in energy efficiency that, finally, bring value to the company in the
medium and long term.

Description

The decision whether to start an energy audit is based on the perceived value of
the audit, which is often underestimated in SMEs due to several “soft barriers”:
SMEs relies on internal staff to optimize production processes, to achieve quality,
and reduce cost. Key decision makers do not believe that an external consultant
can identify any improvement which the staff would not have identified before.
The concept of Energy Audit is biased due to previous experiences with “energy audits” focused on a single commercial solution (e.g. selling a new piece of equipment,
a new material or solution) instead of analysing the whole production process to
identify the best opportunities for energy efficiency. It may happen, for example,
that an "energy audit" is focused only on the compressed air system, concluding
that the best action is to buy a new compressor, overlooking other options such as:
reducing air pressure, turn off idle equipment and use a smaller compressor.
Furthermore several factors may hinder the decision to undertake an energy audit,
including expectations and risk perception of the decision makers:
The decision makers may have excessively high expectations – e.g. new technology
making a huge leap forward in terms of efficiency, halving energy bills, with little or
no investment and a negligible risk. This may happen, but only in few cases, such
as replacement of old electric motors and pumps, substitution of conventional drying
with microwave or infrared drying, replacement of conventional fans by backward
bent fans;
On the other side, expectations may be very low due to previous experiences with
energy audits focused on selling a specific technology;
SMEs fear that energy efficiency measures may adversely affect product quality,
overlooking the potential scope for energy efficiency in cross cutting technologies;
SMEs may set a very high threshold for profitability of energy efficiency investments,
due to a lack of knowledge on risks associated to energy efficient technology.

Action
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The above findings lead to the conclusion that a key factor to successful energy auditing campaigns is a good communication. It is crucial to inform companies about
the actual potential of energy efficiency measures, in order to set a realistic perception and encourage rational decisions.

Lesson 3 - support beyond energy audit

Key message

Description

Energy Audits are not enough:implementation of energy efficiency measures requires long term support
An energy audit identifies potential energy savings the company can achieve. However what really matters is only the actual savings. Several factors hinder the implementation of cost effective energy efficiency measures, such as: complex energy
audit reports and lack of technical skills.
For all the above reasons, support for implementation should be always included in
the audit procedure.
The key support activities include presenting and explaining the audit results to key
decision makers, to identify any misunderstandings and provide further information
as needed.
As lack of data is often a relevant issue therefore supporting measures generally include guidance on measurements (which parameters, how, provision of measuring
equipment, where to put submeters, how to collect data, how to monitor and control
key performance indicators, etc.).
When a company decides to implement an energy efficiency measure, the supporting activities should include assistance in pricing and evaluation of proposals.
There is a gold mine of options to save energy at little or no investment, mainly
adopting “good housekeeping” measures, establish better behaviour and make good
use of existing control systems.
Employees need to be informed and trained – setting rules, defining appropriate
metrics and establishing new habits. Although these issues require little economic
investment, they’re hard to implement. Staff and management need a long term
commitment to establish new procedures (e.g. optimize idle times, turn off machines
when not used), identify optimal setpoints (for pressures, lighting, temperature) update maintenance procedures to include energy efficiency checks.

Action

An energy audit campaign aiming at long term success needs to provide long term
support the companies well beyond delivering the report.
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Lesson 4 – The economics of energy audits

Key message

Economic factors are significant barriers to a successful energy efficiency
audit
Economic factors are key barriers when deciding whether to start or not the audit
procedure, and at the time of investment.
The current financial-economic crisis has a remarkable impact on economic viability
and bankability of investment on energy efficiency in the industrial sectors.

Description

Primarily businesses are less keen on investments, due to the fact that the demand
projections are declining and less financial resources are available.
As market demand decreases, production lines operate well below their capacity.
Consequentlyany investment will pay off in the longer times.
In PINE project the economic viability of all relevant energy efficiency measures has
been evaluated, in order to inform companies about the payback time of each proposed measure.
Moreover the economic crisis has slowed up the constant rise in energy prices, lowering consequently the interest of SMEs in energy efficiency (despite everybody is
aware of the fact that prices will increase again in the longer term).
Consultant and energy service companies offer audits on a commercial basis, under
a variety or business models: fixed cost (paid upon delivery of the report), cost proportional to expected savings, or sharing the actual value of savings after implementation. Regardless of the business model, the energy audit procedure must be
quick and efficient. An appropriate procedure, as in PINE project, reduces costs (especially staff and travel costs), gives high quality results, boosting confidence, and
leavingenough resources for support during implementation phase (see also Lesson
Learned 3).

Action
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Efficient auditing procedures and careful economic viability analysis can play a key
role to successful energy audits in SMEs.

Lesson 5 – No data, no savings

Key message

Lack of data on energy consumption
The available data - or the lack of it - affects the level of analysis that can be performed. The lack of sufficient data required to make assumptions could reduce the
accuracy of the assessment, and may prevent a detailed analysis.
A remarkable lack of data on energy consumption is common to all 280 companies
participating at the project. The main sources of information on energy consumption
is the data available through the energy bills, while the common effort to reduce
energy cost is limited to negotiations on prices. Data might not always precisely
overlap in terms of detail and time frame: the energy auditor must be flexible and
make judgment calls relative to aggregation of data into a single energy baseline.
Measurements taken during the company visit may add important information, but
they are not sufficient to give a clear and complete picture of the company energy
consumption. Thermography proved to be a useful tool to identify energy waste
and possible sources of heat recovery.

Description
When a comprehensive energy monitoring system is not available (as is often the
case with SMEs), an in-depth monthly analysis of the data can provide additional
information. This can be obtained by analysing load curves on a daily or hourly basis
(e.g. during weekends, nights or holidays) to identify base loads. Linear Regression
on data available from general meters (e.g. monthly readings of electricity and gas
meters) can provide further insights on the influence of production processes and
external temperature on energy consumption. Linear regression proved to be a powerful tool to overcome the lack of energy consumption data, providing a clear insight
on the use of energy within the company. Furthermore, a linear regression analysis
should always be used to assess reduction in energy consumption due to reductions
in terms of production. It is therefore a good basis to identify priorities for energy
efficiency measures.
A common recommendation for all SMEs is to install an energy monitoring system,
with submeters as a key equipment, including in the monitoring plan infrastructure
(buildings) and utilities (water treatment, air supply, vacuum generation, air handling, lighting, etc.). The data on energy consumption should be processed to evaluate load curves, key performance indicators, and progress toward targets.
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THE PROJECT PARTNERS
Consorzio per l’Area di Ricerca Scientifica e Tecnologica
di Trieste
Padriciano 99, 34149 Trieste – Italy
http://www.area.trieste.it
Contact person: Fabio Tomasi
fabio.tomasi@area.trieste.it
CONFAPI
Via della Colonna Antonina 52, 00186 Roma - Italy
http://www.confapi.org
Contact person: Massimo Maria Amorosini
direzionegenerale@confapi.org
Fundacion CIRCE Centro de Investigacion de Recursos y
Consumos Energeticos
Mariano Esquillor 15, 50018 Zaragoza – Spain
http://www.fcirce.es
Contact person: Juan Aranda
juan.aranda@unizar.es

Council for the Chambers of Commerce and Industry
of Aragon
Paseo Isabel La Catolica, 2, 50009 Zaragoza – Spain
http://www.camarasaragon.com
Contact person: Víctor Rodrigo Gómez
vrodrigo@camarasaragon.com
Unternehmensberatung und Forschungsgesellschaft
fur Umweltfragen GmbH
Geidorfgürtel 21, 80 10 Graz - Austria
http://www.stenum.at
Contact person: Johannes Fresner
fresner@stenum.at
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Wirtschaftskammer Steiermark
Körblergasse 111-113, 8021 Graz – Austria
http://www.wko.at/energieeffizienz
Contact person: Peter Postl
peter.postl@wkstmk.at
Energieagentur Obersteiermark GmbH
Holzinnovationszentrum 1a, 8740 Zeltweg – Austria
www.energieagentur-obersteiermark.at
Contact person: Josef Bärnthaler
Josef.Baernthaler@eao.st
Sdruzenie Regionalna Energiina Agencia Pazardjik
41A Kocho Chestimenski St., Floor 8, Office No. 32,
4400 Pazardzhik – Bulgaria
http://www.reap-save.org
Contact person: Georgi Simeonov
reapazar@mbox.contact.bg
Association NEST
Dobri Voynikov St. 39, 1164 Sofia – Bulgaria
http://www.nest-association.org
Contact person: Victor Poljakov
v.poljakov@nest-association.org

Technicka Univerzita v Kosiciach
Letna 9, 04200 Kosice – Slovakia
http://www.svf.tuke.sk
Contact person: Daniela Ocipova
daniela.ocipova@tuke.sk
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Slovenska obchodna a priemyselna komoraPresovska regionalna komora
Vajanského 10, 080 01 Prešov – Slovakia
http://po.sopk.sk/
Contact person: Helena Virčíková
helena.vircikova@scci.sk
SC IPA SA
Calea Floreasca 169, 014459 Bucharest – Romania
http://www.ipa.ro
Contact person: Dumitru Finta
dfinta@ipa.ro
Asociatia Producatorilor de Materiale de Constructii
din Romania
Strada Ing. Vasile Cristescu, Nr. 3, Sect. 2,
021984 Bucharest – Romania
http://www.apmcr.org
Contact person: Claudiu Georgescu
office@apmcr.org
Stratagem Energy Ltd (STRATAGEM)
3 Thalia Str. CY- 3011 Limassol – Cyprus
http://www.stratagem-ltd.com
Contact person: Panos Antoniades
panos@stratagem-ltd.com
Limassol Chamber Commerce & Industry
Franklin Roosevelt 170, 3045 Limassol – Cyprus
http://www.limassolchamber.eu/
Contact person: Nikolas Iordanou
n.iordanou@limassolchamber.eu
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Pazardzhik, November 27th - 28th 2014
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