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Global Footprint 
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•Since 1987 in overshoot, currently global 
footprint exceeds bio-available capacity by 

approximately 50%  
•By 2050 in moderate scenario 3 planets 

Earth will be needed 

•Levelling off of the decrease in per capita 
available bio-capacity 

•Incremental increases in per capita 
footprint 

•Per capita footprint of ~1.5 ha is about 
60% of global average 

Source:  www.footprintnetwork.org last accessed 16th October 2013 
Resource Efficient and Cleaner Production 

http://www.footprintnetwork.org/


The Grand Challenge 
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Inclusive 
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Environmental Responsibility 
Doing More With Less 

Eco-Efficiency is a management strategy that creates more value with less 

impact, through delinking goods and services from the use of nature 

Turning Waste into Profit 

Cleaner Production is an operational strategy that reduces impacts, costs, risks & 

liabilities by avoiding the generation of waste & emissions 

Eco-Efficiency

Cleaner

Production
recycling

prevention

sustainability

sustainable development
environmental management

control

dispersion
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Resource Efficient and Cleaner 
Production 

–Continuous application of preventive environmental strategies 
to processes, products and services to increase efficiency and 
reduce risks to humans and the environment 
 

 

RECP= RECiPe 

Resource Efficient 

and Cleaner 

Production (RECP)

Production Efficiency
Environmental 

Management

Human Development
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Heritance Kandalama Hotel 
150 room hotel in Sri Lanka  
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Assisted by the Sri Lanka National Cleaner Production Centre – a member 
of the global network for Resource Efficient and Cleaner Production (RECPnet) 

Principal Options Implemented 

Resource Use Pollution Generation 

Water: operating equipment at full capacity, investing in new 

equipment, segregation of waste water flows and installing new 
filters and water reuse 

Reduction of water 
consumption by 

 ~ 6,500 m3  

Reduction of waste 
water by > 6,100 m3 

Energy and GHG emissions: replaced light bulbs, control of 

chiller water temperature, controlled steam flow. Carbon off set 
through 80ha forest 

Energy use reduction 
of 551,000 MJ 

GHG neutral 

Waste: segregation of waste into 16 categories, composting of 

organic waste, return or return packaging 
 

waste reduced by 6 
ton 

 

 

 
Measures taken enabled >50% increase in guest nights, while still reducing 
water and energy use by 8 and 3% respectively 



Pwani Oil Products 
•Kenyan producer of edible oils and fats and laundry 

soap bars 
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Investments could be incorporated in capacity expansion 
programme 
Assisted by the Kenya Cleaner Production Centre – a member 
of the global network for Resource Efficient and Cleaner Production (RECPnet) 

Principal Options Implemented Benefits 

Economics Resource Use Pollution 
Generation Investment Annual 

Savings 

Energy Use: efficient lamps; timers; new 

VSD compressors; steam heating of sleeves; 
power factor improvement; repair and 
rationalization of steam pipes 

N/A $422,372 
5% energy 

conservation (~2.8 
million kWhr)  

 

Material Use: efficiency improvements in 

refinery; process synchronization to avoid 
overflows; reduction of reworks, spills and 
leakages 

N/A $10,347 
5% reduction 

(>5,500 ton/yr) 

25% reduction 
of waste (~240 

ton) 

Fuel Switch: switch from fuel oil to waste 

biomass and boiler optimization 
N/A $ 180,398  

98% reduction 
of on-site GHG  
(~22,550 tons) 

 not 
quantified 

>$620,000 
  

 

 



Enterprise Level 
•Metalextracto  

–Small Peruvian secondary lead smelter 
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Principal Options Implemented Benefits 

Economics Resource Use Pollution Generation 

Investment Annual 
Savings 

Change of refractory bricks from 
31% to 50% Al2O3 and installation 
of a hood on the furnace 

$ 2,500 $17,400 
Additional recovery of 

34.7 t of lead/year, and 
19% less lead in the slag.  

19% less lead in slag, 
and decreased waste 

quantity 

Change of burner and 
optimization of residual fuel and 
diesel, and improved fuel mixing 

$ 1,000 $ 1,200 
Decrease of residual oil 

use by 2.66% 
Air emissions reduced 

by 240 ton CO2 eq. 
Warming of the fuel taking 
advantage of the residual heat of 
the oven 

$ 300 $ 200 
Decrease of electricity 

use by 5,760 MJ 

 <$ 4,000 >$18,000   

 

 

Assisted by Centre de Ecoefficiencia y Responsabilidad Social Peru – a member of 
the global network for Resource Efficient and Cleaner Production (RECPnet) 



National Cleaner Production Centres 

•Established to foster adaptation 
and adoption of Cleaner 
Production 

1. Information and awareness creation 

2. Professional training 

3. Plant level assessments and 
demonstrations 

4. Policy advice 

5. Technology transfer and investment 

–Programme launched in 1994 and 
since expanded to 50 countries 
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Information Resources 
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•Resource Productivity and Energy 
Efficiency 

•On line toolkit for SMEs 
–Manual and training materials 

–40 Asian company case studies  

–Technical information sheets 

–Five sectors 

» Cement, ceramics, iron & steel, chemical & 
fertilizers, pulp & paper 

–Nine countries:  

» Bangladesh, China, India, Indonesia, Mongolia, 
Philippines, Sri Lanka, Thailand and Vietnam  www,energyefficiencyasia.org 



RECP Demonstration 
 @ UKS Printing 

•14 RECP options implemented 
•No significant investments 

•Savings not quantified, yet significant 

•50% reduction waste water volume 

•60% reduction of waste water pollution 
load 

•90% reduction of VOC emissions 

•30% reduction of solid waste 

•80% reduction of re-work 

•50% increase in capacity 

Cleaner Production Centre Lao 
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RECP Demonstration 
@ Norm Srim Rice Mill  
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Technology Transfer 
•Nora is medium sized olive processor in Morocco 

•New technologies 
•Two-phase olive pressing 

•Pomace drying 

•Biomass boiler 

•Investment USD1.5M, reduced operational costs by 
15%, increased efficiency by 2% and improved quality 

•Elimination of waste water and organic waste 

•GHG reduction 1,500 tCO2-eq/year 
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Cleaner Production Policy 

•China Cleaner Production Promotion Law 
• 1 Jan 2003 

•Includes provision for mandatory CP Audits for highly 
polluting industries 

–2-3,000 mandatory audits per annum 

•Established a system of industry specific CP guidelines 

–Currently operational for 54 sectors 

•CNCPC trained CP auditors and assists MEP with 
administration and implementation of the CP Promotion law 

–Evaluation and acceptance procedures 
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Cleaner Production Investment 
•Aceros Industriales 

–Mid size steel rolling mill 
•120 employees 
•~ 5 million USD assets 

–Replacement of chemical pre-treatment with 
mechanical pre-treatment 

•Eliminated waste water (and sludge) and use of hazardous 
chemicals 

•Net GHG reduction ~ 400 t/yr 
•Product quality improved 
•Investment: 640,000 USD 
•Annual return: 300,000 USD 
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National Institutions 
•Vietnam National Cleaner Production Centre 

•Now operating as business entity co-owned by Hanoi 
University of Technology and founding staff members 

•During first 10 years assisted more than 300 companies that 
jointly: 

–Invested 4.8 mil. USD 

–Achieved annual savings about 9.7 mil. USD though reduction of:    

» 63,000 MWhr electricity 

» 43,000 ton coal, 

» 8 million m3 water, and 

» around 4,700 ton chemicals  

•GHG benefits exceeding 150,000 ton CO2-eq annually 
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National Cleaner Production Centres 

•Principal achievements 

–Built professional and institutional capacities and improved 

enabling environment in 50 developing and transition countries 

–Proven beyond doubt that RECP makes good business sense 

as a cornerstone for resource efficient, low carbon and clean 

production 

–Developed resources and knowledge base on RECP 

applications, policies and tools 

–Achieved effective partnerships between government, business 

sector and civil society, at national and international level, 

South-South and North-South  



1. RECP Service Delivery Network

1.1 Global

RECP

Network

1.2 New

NCPCs

1.3 Existing

NCPCs

2. Thematic RECP Applications

2.1 RECP for

Resource

Efficiency

2.2. RECP for

Waste &

Emission

Prevention

2.3 RECP for

Safe &

Responsible

Production

3. RECP Incentives

3.1 Policy for

RECP

3.2 Finance for

RECP

4. RECP Innovation

4.1 Environmentally

Sound Technologies

4.2 Sustainable

Product

Developments

Scale-up and Mainstream RECP 
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Indonesia RECP Programme 
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5.1 Finance Gap 

Assessment

5. RECP Investment 

and Finance

5.2 Financial Instrument 

Development & Promotion

4.1 Technology Gap Assessments 

4. RECP Technology & 

Innovation

1.1 RECP Service 

Delivery Capacity

1. RECP Capacity and Network

1.3 RECP 

Advocacy and 

Knowledge 

Management

1.2 Network 

Development and 

Facilitation 

(INRECP)

2.1 Industry 

Sectors

2. RECP Implementation and Replication

2.4 Crafts and 

Micro-Enterprises

2.2 Industrial 

Parks

2.3 Tourism 

Enterprises

3.1 Policy Review

3. RECP Policy and 

Regulatory Framework

3.2 Strategy 

Development and 

Implementation

4.2 Technology Pilot & Evaluation

4.3. Technology Adaptation & 

Replication

5.3 Financial Instrument 

Evaluation & Replication

Project Management and National Implementation 

UNIDO, IGIDC, ICPC,and INRECP

Resource Efficient and Cleaner Production 



RECP Practices 
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RECP Practices Illustrated/1 
• Good Housekeeping: 

– appropriate provisions to prevent leaks and spills and to achieve proper, standardized 
operation and maintenance procedures and practices 

• Shut off equipment not in use 
• Repair leaks and avoid spills 

• Input Material Change  
– replacement of hazardous or non-renewable inputs by less hazardous or renewable materials 

or by materials with a longer service life-time 
• Fit for purpose auxiliaries – cleaning, cooling 
• Solar process heating 

• Better Process Control  
– modification of the working procedures, machine instructions and process record keeping for 

operating the processes at higher efficiency and lower rates of waste and emission generation 
• Measurement and monitoring devices 
• Process optimization 

• Equipment Modification  
– modification of the production equipment so as to run the processes at higher efficiency and 

lower rates of waste and emission generation 
• Debottlenecking process lines 
• Efficient equopments – boilers, fans, etc 
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RECP Practices Illustrated/2 
• Technology Change:  

– replacement of the technology, processing sequence and/or synthesis pathway in order 
to minimize the rates of waste and emission generation during production 

• Catalytic chemical synthesis 

• On-Site Recovery/Reuse:  
– reuse of the wasted materials in the same process or for another useful application 

within the enterprise 
• Heat recovery from boilers 
• Counter current rinsing; 

• Production of Useful By-Products:  
– transformation of previously discarded wastes into materials that can be reused or 

recycled for another application outside the company 
• Fly-ash reuse 

• Product Modification:  
– modification of product characteristics in order to minimize the environmental impacts 

of the product during or after its use (disposal) or to minimize the environmental 
impacts of its production 

• Lightweighting of products. 
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RECP Implementation 
 1. Gett ing started 

2. Analysing 

process steps 

3. Generating 

cleaner production 

options 

4. Select ing cleaner 

production options 

5. Implementing 

cleaner production 

options 

6. Maintaining 

cleaner production 
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Eco-Industrial Parks 

Fostering  Resource Efficient and 
Cleaner Production (RECP) at enterprise 

AND park level in developing and 
emerging countries 
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The EIP Aspiration 

•In nature there is no wastage of resources! 
•Every waste or by-product from one organism is being used by another 

organism, a process that is ultimately driven by solar energy 

•Circular flows of matter 

•In society everything is ultimately wasted! 
•Materials are extracted, processed into products, consumed and 

disposed, causing waste at every stage of the life cycle or value chain 

•Linear flows of matter 

– Is it possible to organize industrial production in a synergistic manner that 
ƳƛƳƛŎǎ ƴŀǘǳǊŀƭ ǎȅǎǘŜƳǎ ǎƻ ǘƘŀǘ ΨǿŀǎǘŜΩ ŦǊƻƳ ƻƴŜ ŎƻƳǇŀƴȅ ōŜŎƻƳŜǎ ŀ 
resource for another? 

18 October 2013 25 Resource Efficient and Cleaner Production 



Proof of Concept 

–Kalundborg – Denmark 

•Uncovered in 1989 

–Kawasaki – Japan 

•Developed and uncovered from 1997 

–Kwinana – Australia  

•Uncovered and further developed from 2002 

 

•The 3 Ks! 
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Definition: Eco-Industrial Park 

–An Eco-Industrial Park is a community of manufacturing 
and service businesses located together on a common 
property. Members seek enhanced environmental, 
economic, and social performance through collaboration in 
managing environmental and resource issues 
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Lowe, E, (1997), Eco-Industrial Parks: a handbook, Asian Development 
Bank, Manila, Philippines 
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Definition: Industrial Symbiosis 
–Engages traditionally separate industries in a 

collective approach to competitive advantage 
involving physical exchange of materials, energy, 
water, and/or by-products.   

•The keys to industrial symbiosis are: 
–Collaboration and  

–Synergistic possibilities  
offered by geographic  
proximity 
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Chertow, M 2000, 'Industrial Symbiosis: Literature and Taxonomy', Annual Review of 

Energy and Environment, vol. 25, pp. 313-337  



Urban Integration into Eco-
Towns 
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Industrial  
Symbiosis 

Urban  
Symbiosis 

Use of byproducts from cities in industrial operations 
Exploitation of synergistic opportunities arising from the geographic proximity  
of urban waste sources and potential industrial users through the transfer of  
physical resources (‘wastes’) for environmental and economic benefit 

van Berkel, et all (i2009) Industrial and Urban Symbiosis in Japan: 
analysis of the Eco-Town Programme 1997-2006, J Env Man, p 1544-1556 

Use of byproducts from industries by industries 
Exploitation of synergistic opportunities arising from the geographic proximity  
of  industrial wastes (incl. materials, water and energy) and potential industrial users 
 through the transfer of physical resources (‘ǿŀǎǘŜǎΩ) for environmental and economic benefit 

Eco
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(Environmental) Infrastructure  
and Park Management 

Eco-Industrial Park 
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Resource  
Exchanges 

Input 
Synergies 

Output 
Synergies 

Resource Efficient and Cleaner Production 

 Leveraging plant level and collective resource efficiency and innovation 



Implementation Strategy 
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RECP in multiple enterprises 
Strengthen BMO 

Replicate RECP  
(in all enterprises) 

I/O analysis and 
synergies 

Expand and/or create environmental and 
resource 

conservation infrastructure 

Start-up 

Scale-up 

Consolidate 



Preliminary Evidence 

Ankleshwar Industrial Estate 
•SME cluster specialized in chemical synthesis 

•dyestuffs, pharma and intermediates 

–Phase 1 
•RECP at individual enterprises with introduction of environmentally 

sound technologies 
–Continuous process for pigment synthesis 

–Phase 2 
•Common wastes and emissions 

–Spent acid recovery  
–Plasma Thermal Destruction and Recovery  
–Catalytic air oxidation 

» Avoid in excess of 110,000 ton CO2-eq 
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UNIDO, Industrial Energy Efficiency (2011), Industrial  
Development Report, Vienna, Austria 



Current Status EIPs 
•National  

–Preliminary country 
assessments 

•China, India, Indonesia, 
Tunisia, Peru 

–Pilot EIPs 
•Vietnam 
•India 
•China 
•Indonesia 

• Global 
– Comparative assessment of EIP 

experiences 
•(industrial) policy 
•Business support 
•Business models 
•Technology needs 
•Certification 

– Expert Group Meeting 
– Good Practice Publication 
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In Conclusion 

• Resource efficiency and Cleaner Production are both a 
necessary step towards achieving sustainable development 
as well as for improving SME competitiveness 

• SMEs are typically poorly equipped to take advantage, whilst 
also facing difficulties in accessing advice, technology and 
finance 

• Good practices exist but require scaling-up and 
mainstreaming, building upon existing networks and 
capacities 
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UNIDO and its partners are looking forward to help your industries 
 under the Indonesian RECP Programme 



Rene VAN BERKEL 

 
 r.vanberkel(at)unido.org 
 
www.unido.org/cp  
www.recpnet.org  
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Thank you 
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mailto:r.vanberkel@unido.org
http://www.unido.org/cp
http://www.unido.org/cp
http://www.recpnet.org/

