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Introduction

The retail industry  (shopping centres, retail parks and shops) is 
a very visible industry and by fostering a higher level of energy 
efficiency in this industry, there is potential for enormous  
energy and financial savings. The retail industry is a growing 
sector and highly competitive. Lighting, air conditioning, heating, 
refrigeration, hot water, elevators, and escalators all consume 
energy, most of it electric. Therefore energy efficiency (energy 
cost efficiency) should be a high priority since it can be quite 
an easy task and produce quick returns. Larger buildings might 
have a complex heating, cooling and ventilation systems but the 
industry in itself does not include very complicated industrial 
processes.

This is where the Night Hawks operates! By raising awareness 
and helping implement energy efficency measures tailor 
made for shopping centers, retails park and shops the energy 
consumption (energy costs) can be reduced and in some cases 
substantially reduced. It doesnt have to be large investments 
with long returns on investment. Many changes will have a 
medium to short or even an instant return on investment and 
some measures require no financial investment.

The main survey method recommended is the use of « night 
walks » to find energy ’leakages’ during off production time – 
when the shopping centres and shops are shut down. 

These night walk energy checks have been the kick off for the 
energy efficiency work in a number of organisations across 
Europe and has led to a number of recommandations and 
savings being acheived.

The aim of this handbook is to be a useful guide to the retail 
industry for how to become more energy efficient and includes 
technical and behavioural aspects, as well as a list of benchmarked 
measures and case studies. 

A night walk is 
a simple energy 
check completed 
when the ordinary 
process is closed, 
when everything 
should be turned off, 
quiet or just some 
basic processes 
running. The energy 
consumption should 
be expected to be at 
a very low level.

But is it, really? And 
how do you know 
that?

Are YOU paying for 
energy that is not 
needed, maybe you 
are wasting energy 
(profits!) each night 
and you do not 
realise?  

Maybe it is time 
for you to do a 

night walk?

?
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Over a two year period, the Night Hawks consortium worked with 
over 100 organisations across Europe. Completing night walks 
with them and identifying potential savings. The guide book not 
only describes our experiences, but includes client feedback, 
the good practices with calculated or best estimated energy/
financial savings with returns on investment, extra advantages 
of installed measures, potential disruption of installing measures 
and to which situations measures can apply.

The central part of the guide book is a non exhaustive list and 
description of possible measures. The measures are classified 
according to energy savings potential, feasibility and economic 
factors. This list will be a useful tool for energy managers, business 
owners and management for how to develop their own energy 
strategy. It will help you assess which measures should be at the 
top of your priority list and what should be considered before 
implementation?

To help you navigate through this extensive guide you will 
initially find introductions on the main energy saving categories 
followed by a catalogue of case studies, evaluated by the Night 
Hawks and the experiences of the beneficiaries. The case studies 
explain the advantages and potential inconvenience for each 
solution and include a recommendation of if/how and when the 
solution can be applied/used. 

Do read it – and make use of the experiences shared by us!

Lena Eckerberg and the Night Hawks team
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Night hawks
g u i d e  a N d  g o o d  p r a c t i c e s
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In order to understand how to make the 
industry more energy efficient it is important to 
understand what affects energy consumption. 

This section aims to show how energy flows 
through a building and can also be used as

a guide to designing new retail centres.
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BuildiNg eNvelope
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BuildiNg eNvelope

therMal InSulatIon

The level of energy consumption of a site depends first and 
foremost on the quality of its construction. No technical facilities, 
however well they perform, will be able to make a building 
energy-efficient if the building envelope itself does not take a 
certain number of criteria into account.

These criteria are as follows:

The insulation of the walls is a crucial factor in minimizing energy 
consumption associated with heating.

Conversely, unless care is taken, the efforts relating to insulating 
and sealing a building envelope can adversely affect the 
comfort in summer, by trapping the heat within the building. 
Consequently, it is recommended in summer to extract the air 
at high level (either mechanically or ideally passively) , allowing 
the outside air in via low-level openings that are easy to close off 
and insulate in Winter.
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therMal InertIa

therMal BrIdgeS

Air handling for a retail site is one of the three major energy 
consumers  (along with lighting and commercial refrigeration). 
So it is worthwhile:

> in Winter, storing the energy corresponding to the internal 
contributions within the elements of the structure, in order 
to maintain a certain temperature during the periods when 
the building is unoccupied;

> in Summer, making the most of external contributions 
by accumulating frigories during the night by using the 
outdoor air (free-cooling).

This requires that the walls of the building possess a certain 
thermal inertia.

Thermal bridges are connecting bridges where the insulation 
is not continuous (pillars, doors, cladding). The main thermal 
bridges are at the junction between the facades and the roof 
plane, together with the junction of the sole plate with the floor 
slab.

BuildiNg eNvelope
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openIngS

SealIng and control

of aIr MoveMent

The types of opening that have the greatest impact on a site’s 
energy requirements are the following:

> Display windows, skylights, and large windows: glazed 
elements can represent a significant area of the horizontal 
and vertical surfaces. The choice of glazing will be made 
according to its influence on the reference consumption.

> Exits: emergency exits, usually made of metal, will be 
insulated and of double-skin type. Entrance doors will be 
double glazed. 

> Smoke evacuation vents: stores are required to have 
smoke vents on the façade or on the roof with a total area 
of around 1.5 % of the floor area. Particular care will be taken 
with the thermal characteristics of these smoke vents.

Spurious air circulation can be a cause of excessive energy 
consumption. It can arise from the nature of the surfaces and 
the design of the access points and air extract facilities.

BuildiNg eNvelope

Key Advice:
 

Take control 
over air 

movements, 
for example 
stock room 

access.

Ensure your 
customers 

easily enter 
or leave the 

building, 
through an 

air-lock!

Avoid solar 
radiation.
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BuildiNg eNvelope

Airtightness of walls and roofs

The main precaution to be taken is sealing at the joins between 
the vertical walls and the roof and floor slab. This can be suitably 
ensured if the precautions mentioned above under dealing with 
thermal bridges are taken.

Eliminating uncontrolled air movement via the 
access points

Unless precautions are taken, when the entry doors, operated 
randomly by the customers, open at the same time as the doors 
to the stock rooms the volumes of air that flood into the building 
are very substantial. They cause significant loss of comfort 
(particularly at the checkouts) and the heating to be constantly 
running. These uncontrolled air movements can represent up to 
30% of the building’s thermal requirements.

Stock-room access

A simple and effective system would be to consider the stock 
rooms as a thermal airlock. The loading bay may be fitted with a 
buffer zone – refrigerated where necessary for the fresh produce 
loading bay. If it is not possible to create an airlock for the loading 
bay, an electronic interlock will make it possible to avoid having 
the loading bay and sales area doors in direct communication, 
hence to prevent simultaneous opening of the rapid roll doors 
leading to the sales area and the doors to the loading area. Or 
UPVC strip curtains can be utilised off the shop floor particularly 
in loading bays.
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BuildiNg eNvelope

Customer access

In the airflow analysis, uncontrolled air intake from these access 
points can represent over 50 % of infiltrations, and air outflows 
over 25 %.
Here follows some recommendations:

> a lobby shape that opens out towards the interior of the 
premises makes it possible to reduce the air pressure at the 
inner entrance (thus increasing the effectiveness of the air 
curtains), and openings allow part of the infiltrated air to be 
discharged back to the exterior;
> protection using screens and orienting exterior doors with 
respect to prevailing winds;
> sizing and recommendations for installing air curtains;
> detection zones for automatic-opening doors;
Where it is not possible to install a lobby, provision may be 
made for a revolving door.

Extraction

Certain activities on a retailing site require air extraction – for 
example, the bakery or delicatessen department. These extracts 
must have specific corresponding fresh air inlets.
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Solar protectIon

BuildiNg eNvelope

Solar radiation has an influence on a site’s thermal 
analysis, in either heating or cooling mode.

This can limit the impact of this:

> building orientation (if possible)
> a building shape: that reduces the perimeter areas is   
 preferable;
> protection for glazed façades: sunshades or canopies will
  avoid solar radiation entering through south- or southwest-
 facing windows;
> facade colour: preference will be given to light colours;
> nature of the roofing material: a reflective film will reduce
 contributions via the roof;
> orientation of overhead lighting: skylights will preferably 
 be oriented towards the north; then the south face can be
 used as a support for photovoltaic panels.

See Part II

CASE STUDIES

p. 3/7

+



13



14

MoNitoriNg systeM

& eNergy coNsuMptioN



15

MoNitoriNg systeM

& eNergy coNsuMptioN

In large supermarkets, the following energy-hungry equipment 
is normally found:

> food and drink refrigeration systems;
> heating / air-conditioning systems;
> lighting systems;
> miscellaneous systems: goods lifts,
 production workshops, etc.

Some systems may be absent (e.g. in non-food stores, where 
there is no food refrigeration). One of the aspects of the “poor 
energy usage” of this type of equipment has in the past led to 
equipment being used for applications that is disadvantageous 
from an energy point of view. For example, when refrigerated 
display units are used indirectly to “air-condition” the store, with 
very poor performances factors and excessive consumption 
during defrost cycles. Hence it is essential to be able to measure 
and take action independently across all the energy consumers.

For a retail site to achieve lasting energy efficiency, it is necessary 
to take action internally and externally in collaboration with the 
energy efficiency specialist:

Key Advice:
 

To Measure 
is to Know!
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MoNitoriNg systeM

& eNergy coNsuMptioN

> Organizing pre-diagnostic meetings on site with the site’s 
Technical Manager. These people know better than anyone 
the technical habits of their site (lighting, heating, commercial 
refrigeration, air-conditioning) and can point out the better-
known shortcomings.

> Determining the most energy-hungry equipment and any 
interactions between them (e.g. cycling between adjacent 
heating and air-conditioning systems).

> Determining the baseline consumption, which will be used 
for monitoring energy efficiency improvements and for 
benchmarking.

> Training the Technical Manager and the technical teams in the 
use of energy management systems (dashboards, configurations, 
reports, energy alarms, etc.).

> Organizing training sessions for site personnel to raise 
awareness of the notions of energy-saving and the functions of 
the systems.

Internal MeanS
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MoNitoriNg systeM

& eNergy coNsuMptioN

> Using remote operators who are specialists in their field to 
immediately correct energy usage divergence, in collaboration 
with the maintenance services on the monitored sites.

> Organizing on-site technical pre-diagnostic meetings with 
the various trades (electrician, refrigeration engineer, heating 
engineer).

> Providing special technical training sessions for the various 
trades.

> Organizing  behaviour - changing training (“change 
management”) for both the site users and external participants.

external MeanS

See Part II

CASE STUDIES

p. 9/11/15
17/19/23

+
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therMal coMfort
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therMal coMfort

therMal coMfort
It is well-known that working in commercial cold surroundings 
requires adaptation. The only way to improve one’s comfort 
is to adapt one’s clothing and work duration to the prevailing 
temperature.

Adjacent to open refrigerated units or in ”cold aisles”, the comfort 
of customers and staff stocking the open cabinets is almost 
totally incompatible with the energy performance of the food 
refrigeration and, to a lesser extent, with the requirements of 
thermal efficiency, unless the refrigerators are closed.

The mere fact of closing the opening on an open refrigerated 
cabinet considerably reduces the losses (by air induction and 
radiation) typical of this type of unit of the order of 30–40 
%. When the openings of the units are blocked, the ambient 
air nearby is cooled less and the radiated exchanges between 
the cold walls and the human body are reduced, hence the 
impression of increased comfort.

Chilled Cabinet 
(source : Bioshanti)

Deep - Freeze
(source : Bioshanti)

© Architecture et Climat - Faculté 
d’architecture, d’ingénierie architecturale, 
d’urbanisme (LOCI) – Université catholique 
de Louvain (Belgique).
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therMal coMfort

Heating, air-conditioning, air handling, and refrigeration all lead 
to an increase in noise sources.

The noise is either airborne…

Since it is produced by the flow of air and the associated 
turbulence, it may be feasible to reduce the source of the noise,  
for example by reducing the fan speed, by improving the flow in 
the outlets, in elbows, etc.
It is possible to absorb the noise using fibrous materials: silencers, 
absorbent duct walls, etc.
If this noise is being transmitted between two spaces, the sound 
isolation must be improved.

…or transmitted via solid objects (impact noise)

Since it is the vibrations from the plant that are transmitted via 
the fabric of the building, reducing the speed will also make it 
possible to reduce vibration.
 
Break any transmission of the noise by fitting a resilient material 
between the equipment and its surroundings: anti-vibration 
pads, flexible sleeves, floating floor, etc.
It is also possible to fit acoustic lining to surfaces.

acouStIc coMfort

© Architecture et Climat - Faculté d’architecture, d’ingénierie architecturale, d’urbanisme (LOCI) – Université 
catholique de Louvain (Belgique).
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therMal coMfort

free coolIng or evaporatIve coolIng
Inevitably in some locations there will be a cooling demand 
at some time throughout the year. Ideally potential heat gains 
should be designed out of a building for example energy efficient 
lighting or external shading on the south façade. Where cooling is 
required consideration should be put in to more energy efficient 
forms of cooling.

Free Cooling is where the cooling outside air (usually overnight) 
is vented in to the building to help cool the thermal mass of the 
structure. This can eliminate or delay the demand for cooling 
during the day. While not strictly speaking free – it can have a 
running cost of up to 90% less than traditional air conditioning.
 

The downside with this technology is it relies on the outside air 
temperature to be lower than the required indoor temperature.

Evaporative Cooling is a step up from Free Cooling in that 
it can work when the outside air temperature is equal to or a 
bit higher than the desired indoor temperature. This works by 
pushing air through wet filters causing the water to evapourate. 
The energy required for evaporation is taken from the air resulting 
in the cooling effect. This system can be over 80% more energy 
efficient than traditional air condition.

The down side to this technology is that it will require some 
water usage.  

See Part II

CASE STUDIES

p. 27/29/33

+
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lightiNg
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lIghtIng functIonS
Lighting is one of the major elements in electricity consumption:

> 20 - 30 % of the energy bill in hyper- and supermarkets;
> up to 80 % in specialist stores (clothing, book stores,  
 decoration, etc.).

There are four possible levels of improvement, from the least 
to the most expensive – but also from the lowest to highest 
performing:

> switching some lamps off;
> changing just the lamps;
> replacing the luminaires and the lamps, but in the same  
 positions;
> complete renovation of the lighting (layout, concept).

Lighting functions

A store lighting installation must fulfil two functions:

> provide ambient lighting;
> provide accent lighting in order to highlight the product  
 displays.

Ambient lighting (or overall lighting): ˜ 20 W/m²

Asymmetrical lighting making it possible to evenly illuminate 
vertical shelving units. The overall lighting is kept at a good 
distance from refrigerated cabinets in order to avoid the heat 
it gives off affecting the energy audit for the refrigerators. The 
luminaires can contribute to heating up the ambient temperature 
of the sales area and as a consequence influence the units’ 
evaporators indirectly by induction through the air curtain of 
open refrigerated cabinets.  

lightiNg

Key Advices:
 

Only install lighting 
where it is needed

Control the lights.

Use the right choice 
of light technique

Ensure good 
maintenance of the 
lighting elements.

Different zones in 
a shop can have 
different lighting.

© Architecture et Climat - Faculté 
d’architecture, d’ingénierie architecturale, 
d’urbanisme (LOCI) – Université catholique 
de Louvain (Belgique).
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Accent lighting: 20–50 W/m²

Accent lighting is not very compatible with refrigerated units for 
the simple reason that it is usually close to or indeed built in to 
the units and communicates heat directly.  

There are so many different situations in stores that it is impossible 
to give a general rule for ideally positioning luminaires. General 
advices have to be adapted to specific characteristics and needs. 

The height of the shelving is very important since this will 
influence the lighting levels and the evenness of the overall 
lighting. In the case of high shelving, proper account will need to 
be taken of the position of the luminaires relative to the shelving. 

Lighting management

The number of hours during which the lighting is used depends 
on how it is managed.

Centralized lighting management will entail the maximum 
number of hours use: the lighting is turned on by the first 
members of staff to arrive at work and turned off at the end 
of the day by a central control unit. This generally implies the 
lighting will be used for a minimum of 12 hours a day, 6 days a 
week, and for 52 weeks of the year.

With zoned management or differentiating between working 
and sales lighting, the management can be broken down into 
several power levels throughout the day:

> the first staff members (shelf-filler, butcher, baker, etc.)  
 use only the working lighting;
> during opening hours, the maximum lighting is lit.

lIghtIng ManageMent

lightiNg

© Architecture et Climat - Faculté 
d’architecture, d’ingénierie architecturale, 
d’urbanisme (LOCI) – Université catholique 
de Louvain (Belgique).
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With proper individual management, along with a link to daylight, 
the lighting is turned on and off according to the natural light 
available. The automatic system that turns the lighting off is 
fitted with a time delay.

lIghtIng ManageMent

lightiNg

See Part II

CASE STUDIES

p. 35/37/39

+

(source : IDEA - installation at Sainsbury’s, Greenwich)
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refrigeratioN

for food stores
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Refrigeration
for Food Stores

In retail stores where food refrigeration is very present, the 
consumption associated with it (including cold production) 
directly represents in the order of 30–55 % of the total electricity 
consumption.

In addition, parallel  consumption can be generated by 
excessive cooling of the store ambient air (a great many open 
cabinets), leading to increased HVAC (Heating / Ventilation / 
Air-Conditioning) consumption. This is particularly the case for 
ensuring comfort, as in the heating of “cold aisles”.

The principal energy consumption:

> for closed refrigerated units, comes from the exchange of
 air between the surrounding sales area and the interior of  
 the unit when the doors are opened;

> for open refrigerated units, comes from the exchange of  
 air between the surrounding sales area and the interior of  
 the unit through the air curtain or the interface between  
 the two temperature zones.

However, it is important not to overlook the internal contributions 
from the internal lighting for the produce, the heat produced by 
the fans, the heating tapes, and the defrosting systems. 
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Confinement 

Whatever the type of food refrigeration application, the 
confinement of the food items within closed spaces is the 
golden rule.

Certain stores have been successful in applying this excellent 
resolution without affecting sales, by placing protective elements 
in front of the cabinets.

For example, one food chain in Belgium has been able to reduce 
energy consumption by the order of 30–35 % by fitting Perspex 
covers on freezer gondolas (source: DAPESCO).

Still others have opted for even more radical solutions: the overall 
or partial confinement of a large part of their fresh products 
within cold rooms, with customers able to pass freely through 
controlled openings.

Refrigeration
for Food Stores

Examples of open and closed units  (© Architecture et Climat - Faculté d’architecture, 
d’ingénierie architecturale, d’urbanisme (LOCI) – Université catholique de Louvain (Belgique).

Open refrigerated cabinet
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Refrigeration
for Food Stores

Optimizing the effectiveness of the air curtain

For open cabinets, it is imperative to optimize the air curtain which 
limits the heat contribution by induction of the ambient air to around 
50–66 % of the refrigeration power.

These exchanges of heat between the surrounding sales area and the 
food items must be minimized. To achieve this, an optimum level has 
to be found for the air curtain flow rateConfinement & light insulation

Confinement with substantial insulation (opaque enclosure)
© Architecture et Climat - Faculté d’architecture, d’ingénierie architecturale, d’urbanisme (LOCI) – Université catholique de Louvain (Belgique).

Reducing losses through radiation

Particularly for horizontal freezer cabinets (“chip displays”, “ice-cream displays”, etc.), the radiant 
exchange between the cabinet walls and the ceiling can represent in the order of 40 % of the 
power required from the evaporator.
The reduction in energy consumption is achieved by fitting “canopies”, which make it possible 
to reduce the temperature of food items on the surface by the order of 3–5 °C. Likewise, the 
creation of a “cold aisle” (open-fronted vertical chiller cabinets positioned opposite one another) 
also reduces the radiated contribution. 
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Fitting or optimizing protective night covers

Merely fitting night covers for open horizontal cabinets or night 
curtains for open vertical cabinets makes it possible to reduce 
energy consumption by the order of 8–30 %, depending on the 
situation.

Optimizing or eliminating shelf lighting

Fitting lighting within the refrigerated cabinet itself is a very bad 
idea, for a number of reasons:

> a large part of the energy consumed by the luminaires  
 is converted into heat and has to be evacuated by the  
 evaporator;
> and lastly, given that most luminaires used in commercial
  refrigeration are low-temperature fluorescents, this type  
 of lamp has poor luminous efficiency (approx. 40 %).

A marked improvement can be achieved by turning off the 
lighting within the cabinet itself and optimizing or installing 
high-performance lighting outside the cabinet, e.g. outside the 
air curtain.

Heat Recovery from Condensor Units

An inevitable issue with a large cooling requirement is what to 
do with the waste heat. Heat Recovery Units (HRUs) should 
be considered where year round cooling is required. HRUs can 
recover heat for use to supplement hot water or space heating. 
Not only will this reduce ongoing hot water and heating costs, 
but it can increase the efficiency and life span of the cooling 
equipment.

Refrigeration
for Food Stores

Night covers in place
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Refrigeration
for Food Stores

Canopies for horizontal cabinets

Limiting radiation towards the ceiling
© Architecture et Climat - Faculté d’architecture, d’ingénierie architecturale, d’urbanisme (LOCI) – Université 

catholique de Louvain (Belgique).

© Architecture et Climat - Faculté d’architecture, d’ingénierie architecturale, d’urbanisme (LOCI) – Université 
catholique de Louvain (Belgique).
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Conclusion

There is enormous potential for energy savings in shops. Based 
on a Perifem / ADEME French study of 2010, they can be 
estimate to be :

This is possible through innovative approaches from all the 
partners: architects, manufacturers, suppliers, service providers 
and there is a place  for training and behaviours changes.

There are opportunities to achieve savings from a variety of areas, 
be it through technical improvements, management changes or 
user behaviours.

There are a number of typical savings that can frequently be 
achieved in most retail outlets. These include:

> Improving the broad knowledge and understanding of 
shop owners and staff

> Considering the planned energy efficiency measures that 
may have been rejected as too costly during the building of 
the premises.  

Type
Actual average 

yearly consumption
Possible average 

yearly consumption Gain
Final energy in kWh/m² of retail surface

Hypermarket 600 / 650 300 / 450 250

Mall 280 / 300 100 / 200 150

Supermarket 690 350 / 450 290

Retail shop 110 100 / 105 5
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Returning to a “life time cost” approach regularly identifies many 
ways to save.  Typically this would include:

> Low energy lighting
> Rated appliances (or A+++)
> Refrigeration levels (both temperature and night time  
 storage of product)
> Management of lighting times
> Heating and cooling operating simultaneously
> Hot water times and temperatures
> Other equipment (opportunities for time control or   
 improved user behaviour)

Internal communication and training are an essential part of 
improving user knowledge and understanding. There are a 
multitude of training courses and programmes available across 
the internet for people to select from. 

A number of calculators are available at www.night-hawks.eu, 
all of which can help to identify the savings potential of taking 
action.  For example, the temperature reduction calculator shows 
the percentage energy consumption saving by reducing the 
internal temperature.  Users just enter in existing internal and 
external temperatures along with the desired new temperature 
to see how much they could save. It is also a good practice!

Conclusion
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Communication to customers is an important part of the 
development of a sustainable profile.

> Inform the customers (and staff) of the improvements you do.
> Involve them if possible.

Many of the energy efficiency measures are invisible unless you 
point them out. Make the changes visible by highlighting your 
achievements in the marketing of your products and provide 
information displays in the shop. By training and involving staff, 
the awareness raising of energy savings will be a positive for your 
business.

By saving energy you can cut the costs, achieve a more 
comfortable and more attractive shop both for your customers 
and your staff. Let your customer know that you are working with 
sustainability and energy savings in your business and let it be a 
part of your business profile. It will strengthen the brand and as 
an extra bonus, you contribute to a more sustainable society.

Reduced energy usage gives positive impact to the environment. 
Improved operation in coolers, fridges, lighting, heating systems, 
ventilation will give a more pleasant indoor climate, improved 
quality of the groceries, better light. This will cut costs and 
increase sales.

For the customers it is a positive sign when the shops/shopping 
centers, retail parks are aiming forward towards a sustainable 
profile. From a business point of view it will lead not only to a 
reduction of energy costs, but also to increased selling if the 
sustainability work is highlighted.

Conclusion
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Remember : 
Doing nothing

costs you
money!
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coNtacts

For any more information and experience exchange on the 
campaign implementation, contact your local partner 

Energy Agency for Southeast Sweden
www.energikontorsydost.se

lena.eckerberg@energikontorsydost.se
  

Prioriterre, France
www.prioriterre.org

anne-sophie.masure@prioriterre.org
  

Severn Wye Energy Agency, UK
www.severnwye.org.uk

mattw@severnwye.org.uk
  

Ekodoma, Latvia
www.ekodoma.lv

Gatis@ekodoma.lv
  

Samso Energy Academy, Denmark
www.energiakademiet.dk

www.jj@energiakademiet.dk
  

Strategem Energy Ltd, Cyprus
www.stratagem.com.cy

alexis@stratagem-ltd.com 

SAENA GmbH
www.saena.de

marc.postpieszala@saena.de
  

C.R.A.C.A SOC.COOP
no website

tiberini@craca.it
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Night Hawks is co-financed by Energy Intelligent Europe.

The sole responsibility for the content of this manual lies with the authors. It does not necessarily 
reflect the opinion of the European Communities. The European Commission is not responsible for 
any use that may be made of the information contained therein.

Issued and edited:
Night Hawks consortium 
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