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Aim

“To study barriers to, drivers for and non-energy
benefits of energy efficiency improvement measures in
compressed air systems.”

« What are the main barriers to improved energy efficiency in
compressed air systems?

« What are the main drivers for improved energy efficiency in
compressed air systems?

« What are the major non-energy benefits of energy efficiency
improvements measures in compressed air systems?
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The compressed air system
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Energy efficiency measures in compressed air
systems

* Supply-side measures

— e.g. NeEW compressor, compressor operation, environmental
control (intake and operational conditions), system ancillary
equipment (driers, filters, drains etc.), installation of new
equipment

e Demand-side measures

— e.g. sealing leaks, decrease artificial demand/inappropriate
use, peak demand management, pressure minimisation
inefficiencies in distribution

(Neale and Kamp, 2010)
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Non-energy benefits

« Additional effects of energy efficiency improvement
measures beyond the energy savings

« Observable at various levels and in various parts in a
company

« Examples: reduced operation and maintenance,
improved work environment, improved productivity,
reduced waste and emissions....etc

« (Quantification of the benefits offers financial
opportunities
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Barriers to and drivers for
improved energy efficiency

« Barriers used in the study emanate from Sorrell et al.
(2000)’s review, e.g. information imperfections and
asymmetries.

 Drivers derived from various scientific papers (e.g.
Cagno and Trianni (2013), and included e.g. long-
term energy strategy, people with real ambition.
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Method

 Interviews
— Barriers and drivers

— Energy managers at global industrial manufacturing
companies

— Independent energy audit experts for compressed air
systems

* (Questionnaire
— Non-energy benefits

— Independent energy audit experts for compressed air
systems

— Independent energy audit experts for compressed air
systems
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Results
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Drivers

Energy managers Experts

Energy Management System (EMS) -_
Commitment from top management -_
People with real ambition -_
Long-term energy strategy -_

Cost reductions resulting
from lowered energy use

People with real ambition

Commitment from top management

Long-term energy strategy

Cost reductions resulting
from lowered energy use

Energy Management System (EMS)

Detailed support from

Threat of risi i
energy experts (helpdesk) reat of rising energy prices

Environmental company profile Energy audit subsidy

Publicly financed energy
audits by energy consultant

Environmental Management
System (EMS)

Energy tax

Threat of rising energy prices

Customer questions and demands

General energy advices
through journal/booklet
Investment subsidies for
energy efficiency technologies
General energy advice

| d kil diti
mproved working conditions through seminar

strongly agree Publicly financed energy audits

Voluntary agreements = strongly agree

with tax exemption agree by sector organization expert = agree
Beneficial | P neutral neutral
eneticial loans for disagree Customer questions and demands = disagree

energy efficiency investments

. strongly disagree
Pressure from different

= strongly disagree

Environmental company profile

environmental NGOs

Driver Score Driver Score
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Barriers

Energy managers

Other priorities for capital investments
Access to capital

Slim organization

Energy objectives not integrated into operating
maintenance or purchasing procedures

Lack of budget funding

Lack of time or other priorities

Cost of production
disruption/hassle/inconvenience

Cost of identifying opportunities, analysing
cost effectiveness and tendering

Long decision chains

Possible poor performance of equipment

Technical risks such as
risk of production disruptions

Lack of staff awareness

Dep./workers not accountable
for energy costs

Lack of sub-metering

Technology is inappropriate at this site

= often important
sometimes important
= seldom important
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Experts

Access to capital

Cost of identifying opportunities, analysing
cost effectiveness and tendering

Lack of budget funding

Other priorities for capital investments

Dep./workers not accountable
for energy costs

Technology is inappropriate at this site

Cost of production
disruption/hassle/inconvenience

Technical risks such as risk

of production disruptions

Energy objectives not integrated into operating
maintenance or purchasing procedures

Lack of time or other priorities
Lack of staff awareness

Possible poor performance of equipment

Difficulties in obtaining information about the
energy consumption of purchased equipment
Poor information quality regarding

energy efficiency opportunities

Lack of technical skills

= often important
sometimes important
= seldom important
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Sources of information for energy savings in CASs

Energy managers

Compressed Air Consultants performing
energy audits (Independent)

Conferences and seminars

Governmental sponsored energy audits

Written sources of information,
such as journals

Product information from suppliers

National Energy Agency

Compressed Air Consultants performing
energy audits (Manufacturers)

Information from power companies
Colleagues within the company/group
Sector organisation

Colleagues within the sector

= Excellent
" Good
Average
= Poor
[ | I I
0 2 3 4
Item Average

Experts

Compressed Air Consultants performing
energy audits (Independent)

Conferences and seminars

Colleagues within the sector

Written sources of information,
such as journals

Colleagues within the company/group

National Energy Agency

Compressed Air Consultants performing
energy audits (Manufacturers)

Governmental sponsored energy audits
Information from power companies
Colleagues within the company/group

Sector organisation

" Excellent
" Good

Average
" Poor

o

Item Average
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Non-energy benefits after implementation

More reliable production

Capital avoidance

Improved air quality

Reduced labor requirements
Reduced Maintenance
Increased life-time of equipment
Improved product quality
Increased production

Improved employee morale
Reduced cooling requirements

Improved corporate image

Reduced consumption of production/raw material

= strongly agree
agree

neutral

disagree
strongly disagree

Other NEB not listed

Reduction of hazardous waste

Reduction of wastewater

Item Average
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Concluding remarks

e The role of drivers. Show similarities to other studies

* The role of information. Independent, energy audit
consultant

» Overcoming barriers by organizational
improvements. Routines also a major drivers

 Supply-side vs demand-side measures

 The role of non-energy benefits in relation to drivers
for and barriers to energy efficiency improvement
measures in compressed air systems

 Limitations in research design, further research is
suggested

LINKOPING
II." UNIVERSITY



Thanks for listening

patrik.thollander@liu.se
Therese.nehler@liu.se

www.liu.se
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