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Resource Efficient and Cleaner Production (RECP)

DOING MORE WITH LESS!

RECP is continuous application of preventive environmental strategies to 
processes, products and services to increase efficiency and reduce risks 
to humans and the environment

Three dimensions of RECP:

• Production efficiency 

• Environmental management 

• Human development 

Focus

• Low-hanging fruit opportunities (“good housekeeping”)

• Investment opportunities

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Drivers for RECP

• Reduce resource consumption
• Reduce waste disposal
• Reduce emissions
• Reduce contaminated effluent disposal

• Reduce costs
• Reduce environmental liabilities
•Enhance access to markets 
• Increase competitive advantage

• Improve OH&S
• Increase business collaboration
• Improve relation with government
• Improve company reputation

Economic
Drivers

Environmental
Drivers

Social
Drivers

Environmental and social risks are business risks ! $$$

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Waste Management Hierarchy

1st priority

Less desirable 

outcomes

• Higher efficiencies

• Lower emissions

• Lowest direct and 

indirect costs

• Lower efficiencies

• Higher emissions

• Higher direct and 

indirect costs

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP is integrated approach within EIPs!

Key components of Eco-Industrial Parks

Resource 
efficient and 

cleaner 
production

Industrial and 
infrastructure 

synergies

Spatial 
planning and 

zoning

Park 
management 

services

Healthy and 
integrated work 
force, industry 

urban synergies

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Potential contributions of RECP to 
International EIP Framework

Environmental performance

Energy

Prerequisite
Supporting programs and documents are in place to improve the energy efficiency 
of resident firms, especially for the top 50 percent of major energy-consuming 
businesses in the park.

Prerequisite

An industrial heat recovery strategy is in place to investigate opportunities for heat 
and energy recovery for the major energy-consuming firms in the park. (Typically, 
these are firms that individually consume at least 10-20 percent of total firm level 
energy consumption).

Performance 
indicator

At least 90% of combined park facilities and firm-level energy consumption have 
metering and monitoring systems in place.

Water

Performance 
indicator

At least 95% of industrial wastewater generated by industrial park and resident 
firms is treated to appropriate environmental standards.

Performance 
indicator

At least 95% of industrial wastewater generated by industrial park and resident 
firms is treated to appropriate environmental standards.

Waste and material 
use

Performance 
indicator

100% of firms in park appropriately handle, store, transport and dispose of toxic 
and hazardous materials.

Performance 
indicator

Less than 50% of wastes generated by firms in the industrial park goes to landfills.

Social performance

Social management 
systems

Prerequisite
At least 75% of all firms in the industrial park with more than 250 employees have a 
well-functioning OH&S management system in place.

By working on RECP, industrial parks can strengthen their performance  on the following 
benchmarks of the International EIP Framework, illustratively:

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Short group exercise
Resource efficient and cleaner production (RECP)

What is the current status of RECP in your country?

• Current initiatives?

• Upcoming initiatives?

• Remaining challenges?

• Untapped opportunities?

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP practices

Resource Efficient & Cleaner Production

Good 
House-
keeping

Input 
Material 
Change

Better 
Process 
Control

Equipment 
Modifi-
cation 

Technology 
Change

Onsite 
Reuse & 
Recycling

Production 
of Useful 

By-product

Product 
Modifi-
cation 

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP practices

Changes in operational procedures and workplace 
management to reduce unnecessary ‘wastage’

Measuring water volume 
with a bucket and a watch

Good 
House-
keeping

Source: UNEP and UNIDO (2010). PRE-SME – Promoting Resource Efficiency in Small & Medium Sized Enterprises Industrial training handbook

Using a simple laser 
thermometer

Solar tubes conduct 
daylight into a room

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP practices

Source: www.unido.org/cp 

Use of alternative inputs so 
that less or less problematic 
waste is created and/or 
renewable and less harmful 
materials are used

Metalexacto in Peru started to use more 
appropriate refractory materials and 
installed hood on furnace to save energy 
and increase lead recovery

• Investment of USD 2500 saves USD 17,000 
annually

Input 
Material 
Change

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
http://www.unido.org/cp
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RECP practices

Improve control over 
processes and equipment to 
operate these continuously at 
highest efficiency and lowest 
wastage

Better 
Process 
Control Feltex Fehrer  achieved significant saving 

up to R400k in energy savings by 
SWITCHING OFF all foam pouring systems 
during idle production periods 

Source: RECP IPA Report, 
South Africa   

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP practices

Steam from the Compactor machine which 
smooths out the dyed fabric, 
 is captured, re-directed and returned to 
the boiler as condensate return.
Invested R18,943- Saved ~54,553/yr

Source: RECP IPA Report   

Improve production 
equipment to avoid 
wastage and improve 
efficiency

Equipment 
Modification

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP practices

Replacement of (process) 
technology with more 
efficient and/or less wasteful 
technology

Technology 
Change

Source: RECP IPA Report , 
South Africa

Feltex Fehrer Replaced  air operated 
diaphragm pumps with electrical 
operated pumps.

• Invested R30, 000 and saved R 178 000 

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP practices

Source: www.unido.org/cp 

Useful application of waste 
(material, energy, water) 
within the same company for 
similar or alternative purpose

Rathkerewwa coconut industries in Sri 
Lanka recovered coconut shells and 
started to reuse these as alternative 
fuel in its boiler. 

• Invested <USD2,000 to save ~USD165,000 annually

On Site 
Reuse

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
http://www.unido.org/cp
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RECP practices

Convert a previously wasted 
material into a substitute 
input material for another 
company or user

Use of waste plastics by Clariter in 
the East London Industrial 
Development Zone to produce 
solvents, oils and waxes

Production of 
Useful By-Product

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP practices

Source: www.unido.org/cp 

Redesign product in order to 
reduce its environmental 
impact during production, 
use and/or disposal

Short length seagrass was converted 
into twisted rope to create new 
products and markets for grass roots 
handicraft producers in Viet Nam

Product 
Modification

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
http://www.unido.org/cp
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Short group exercise
Practical examples of RECP

What are some practical examples of RECP 
implementation in your country?

• Good housekeeping

• Input material change

• Better process control

• Equipment modification

• Technology change

• Onsite reuse and recycling

• Production of useful by-product

• Product Modification 

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP assessment methodology

Preparation
• Motivation, commitment & team

• RECP Profile

• Process flow chart & factory layout

• Walk through audit
Initial 

assessment

Detailed 
assessment

Feasibility 
studies

Implemen-
tation

• Analysis of materials, energy and water balances

• RECP opportunity generation

• Technical Evaluation

• Economic Evaluation

• Project implementation & investment

• Ongoing monitoring & evaluation

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP Logical Framework 

Environmental Aspects

& Risks

Cleaner Production 

Options

Where are waste 

and emissions 

generated?

Why are waste and 

emissions 

generated?

How can those 

causes be avoided 

or minimised?

source 

inventory

cause 

diagnosis

option 

generation

Source: Van Berkel (1995), Introduction to Cleaner Production Auditing, UNEP Industry and Environment Review

Systematic root source and cause analysis guides the identification, 
evaluation and implementation of RECP opportunities

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP feasibility analysis

Screening of options through feasibility analysis

Technical 
evaluation

Source: National Cleaner Production Centre South Africa (NCPC-SA)

Environmental 
evaluation

Economic 
evaluation

• Materials, water and energy 
consumption

• Product / by-product quality

• Improvement on Right First 
Time (RFT)

• Human resource 
requirement

• Ease of implementation

• Cross-linkages with other 
options

• Time for implementation

• Entire life cycle of the 
product

• On-site / off-site 
neighbourhood 
improvements

• Reduction in the amounts of 
wastes / emissions

• Reduction in consumption of 
natural resources

• Reduction in noise / odour / 
safety risks

• Payback period

• Net Present Value (NPV)

• Profitability Index (PI)

• Internal Rate of Return (IRR)

• Sensitivity analysis

• Access-to-finance options

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Technical considerations:

• What will be influence on product quality and productivity?

• What will be influence on material consumption?

• What will be influence on energy or other utility consumption?

• Influence on maintenance?

• What will be influence on operational flexibility [changeovers, new 
products, maintenance] ?

• Is process configuration conducive to recommended option ( i.e. 
space for installation etc.)

• Has option been tested at local conditions

RECP feasibility analysis

Source: National Cleaner Production Centre South Africa (NCPC-SA)

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Economic considerations:

• Return on investment or payback (ROI, payback etc.)

• Other financial rentability calculations (leasing, performance 
contracting)

• Assess budget cycles for capital intensive options

• Assess financial risk and cost of not implementing option

• Determine personnel costs – training and re-training, recruitment, 
restructuring

• Cost of outside services, such as maintenance, calibration, etc.

• Determination of “hidden“ costs – unforeseen costs, process 
modification, delays, etc.

RECP feasibility analysis

Source: National Cleaner Production Centre South Africa (NCPC-SA)

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Environmental considerations:

• Benefits or adverse effects regarding regulatory requirements 
including greenhouse gas emissions; pollution discharges and 
hazardous substances;

• Changes in hazardous materials use;

• Changes in generating and discharging pollution and wastes 
(airborne, liquid and solid);

• Life cycle assessment of materials and products; and

• Occupational health and safety issues

RECP feasibility analysis

Source: National Cleaner Production Centre South Africa (NCPC-SA)

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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The cumulative effect of options implemented by 
companies (2012-2020) in Ukraine

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/


25

25

5 Industrial Parks 
35 tenant companies

Total disclosed 
investment: 934k USD

Annual reduction / saving 

Water                                       Energy                                 GHG emissions  
6 283 m3/y                                29.9 GWh/y                             1 170 tCO2eq /y     

Reported 
financial
savings: 
414k USD/y  

Material                            Renewable energy
    163.7 t/y 239.8 MWh/y

GEIPP-I UA: RECP 
implementation

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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5 Industrial Parks 
35 tenant companies

Total disclosed 
investment: 934k USD

Annual reduction / saving 

Water                                       Energy                              GHG emissions  
57 129 people/day            15 869 households/y                  53 182 trees/y     

Reported 
financial
savings: 
414k USD/y  

Renewable energy
452 households/y

GEIPP-I UA: RECP impact

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/


27

Barriers to implementing RECP solutions

• We have always worked like this

• We are too big/too small for this

• Do not forget we have to earn money

• This does not affect my department

• Nobody told me what to do

• I am still waiting for O.K.

• It is not my business

• I have to wait for my manager

• I forgot

• I am very busy

• Let John do this

• I did not understand

• It is too early for this

• Now it is too late

• ….....

Source: National Cleaner Production Centre South Africa (NCPC-SA)

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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How can we overcome RECP barriers

People are key to implementation of RECP opportunities

Internal communication helps employees to understand organization’s 
vision, values and culture. Tools are:

• Meetings,

• Staff magazines,

• Intranet,

• E-mail,

• Information boards

Only if everyone knows where/why/how to save money and reduce 
effects on environment, will it work! 

Source: National Cleaner Production Centre South Africa (NCPC-SA)

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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RECP Manuals

www.unido.org/resources/publications/safeguarding-
environment/industrial-energy-efficiency/cp-toolkit-english 

UNIDO (2006). Cleaner Production Toolkit. 

http://wedocs.unep.org/handle/20.500.11822/7961 

UNEP and UNIDO (2010). PRE-SME – 
Promoting Resource Efficiency in Small 
& Medium Sized Enterprises Industrial 

training handbook

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
http://www.unido.org/resources/publications/safeguarding-environment/industrial-energy-efficiency/cp-toolkit-english
http://www.unido.org/resources/publications/safeguarding-environment/industrial-energy-efficiency/cp-toolkit-english
http://wedocs.unep.org/handle/20.500.11822/7961
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Best Available Technologies (BAT) 
and Best Environmental Practices (BEP)

WASTES

MATERIAL 
USE

Persistent Organic 
Pollutants

Waste 
Incineration

Waste 
Treatment

Waste Electrical and 
Electronic Equipment

Surface Treatment 
Metals

Surface Treatment 
Organic Solvents

Not all-inclusive

Available from: https://eippcb.jrc.ec.europa.eu/reference/ 

Slide 1 of 2

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
https://eippcb.jrc.ec.europa.eu/reference/
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Best Available Technologies (BAT) 
and Best Environmental Practices (BEP)

ENERGY

WATER

Energy 
Efficiency

Wastewater and Gas Treatment 
Chemicals Sector

Wastewater 
Management

Large Combustion 
Plants

Industrial Cooling 
Systems

Energy Efficiency 
Benchmarking

Not all-inclusive

Available from: https://eippcb.jrc.ec.europa.eu/reference/ 

Slide 2 of 2

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
https://eippcb.jrc.ec.europa.eu/reference/
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Interactive exercise with case-study “Industrial Park Test Case”

Step 2: What are RECP opportunities with companies?

UTILIZATION

PLANT 
MODIFICATION INPUT CHANGE

Technology Change

Equipment 
Modification

Better 
Process Control

On Site 
Reuse

Useful 
By-product

HOUSEKEEPING

PRODUCT  
MODIFICATION

Increased efficiency

 and less wastes 

within company

RECP opportunity

Company type

Please list three RECP opportunities per company type of your choice
(One opportunity per sticky note)

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Interactive exercise with case-study “Industrial Park Test Case”

Step 3: Prioritize identified RECP opportunities

RECP opportunity

Company type

What are the anticipated achievability and 
benefit of the identified RECP opportunities?

Achievability

Benefits

Easy

Difficult

Low
High

☺







?

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/
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Interactive exercise with case-study “Industrial Park Test Case” 

Step 4: Implementation of prioritized RECP opportunities

Prioritized RECP 
opportunities

Required key actions to implement 
opportunities

What are challenges within your 
company?

How to address 
challenges?

https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/

	Слайд 1, Resource efficient and  cleaner production (RECP) METHODOLOGY  the link with EIPs
	Слайд 2, Resource Efficient and Cleaner Production (RECP)
	Слайд 3, Drivers for RECP
	Слайд 4, Waste Management Hierarchy
	Слайд 5, RECP is integrated approach within EIPs!
	Слайд 6, Potential contributions of RECP to  International EIP Framework
	Слайд 7, Short group exercise Resource efficient and cleaner production (RECP)
	Слайд 8, RECP practices
	Слайд 9, RECP practices
	Слайд 10, RECP practices
	Слайд 11, RECP practices
	Слайд 12, RECP practices
	Слайд 13, RECP practices
	Слайд 14, RECP practices
	Слайд 15, RECP practices
	Слайд 16, RECP practices
	Слайд 17, Short group exercise Practical examples of RECP
	Слайд 18, RECP assessment methodology
	Слайд 19, RECP Logical Framework 
	Слайд 20, RECP feasibility analysis
	Слайд 21, RECP feasibility analysis
	Слайд 22, RECP feasibility analysis
	Слайд 23, RECP feasibility analysis
	Слайд 24, The cumulative effect of options implemented by companies (2012-2020) in Ukraine
	Слайд 25
	Слайд 26
	Слайд 27, Barriers to implementing RECP solutions
	Слайд 28, How can we overcome RECP barriers
	Слайд 29, RECP Manuals
	Слайд 30, Best Available Technologies (BAT)  and Best Environmental Practices (BEP)
	Слайд 31, Best Available Technologies (BAT)  and Best Environmental Practices (BEP)
	Слайд 32, Interactive exercise with case-study “Industrial Park Test Case” Step 2: What are RECP opportunities with companies?
	Слайд 33, Interactive exercise with case-study “Industrial Park Test Case” Step 3: Prioritize identified RECP opportunities
	Слайд 34

