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BACKGROUND
The need to decouple economic growth from environmental degradation is unquestionable as the effects of accelerating 
climate change and resource depletion continue to alter habitats, threatening livelihoods and ecological sustainability. 
UNIDO is at the forefront of efforts to build a sustainable system that allows growth while protecting the environment. It 
assists governments, institutions and industry to best adapt their production methods, move towards cleaner production 
systems and develop sustainable, efficient resource usage solutions. While it is essential that industry continues to grow 
and prosper, it is also worth considering changing the mindset of the way industrial sector does business and becoming 
more efficient and responsive to resource consumption and waste generation.

INTRODUCTION
PT Sansan Saudaratex Jaya is located at Jl. Cibaligo No. 33, 
Cimahi Selatan, Cimahi, West Java, a textile and garment 
industry. The company volunteered to join the resources 
efficient and cleaner production (RECP) - Indonesia 
demonstration programme in the textile/garment sector 
category. PT Sansan Saudaratex Jaya was identifying 
and implementing resource efficiency measures 
under the buyer’s Environmental sustainability target 
programme guided by buyer’s professionals. Further, 
using systematic RECP assessment baseline data on 
consumption and waste generation was collected 
and compiled by National expert and company’s RECP 
team. The objective of the assessment was to assist 
PT Sansan Saudaratex Jaya in further reducing the use 
of resources and minimizing waste generation. Focus 
of RECP during 1st phase was on energy conservation 
which was first priority of management. After the 
identification of feasible RECP options, the next step was 
to convert RECP option to viable solutions and prepare 
implementation plan based on available resources to 
embark implementation of techno-economically viable 
and environmentally desirable RECP solutions.

PROCESS DESCRIPTION 
PT Sansan Saudaratex Jaya produces various kinds 
of garment and various of styles, among which are 
apparel for Men, Ladies, Children, and Babies, with a 
total capacity up to 2,550,000 pieces per month with 
average weight of 70 T/month. The basic process flow 
chart of garment processing in PT Sansan Saudaratex is 

depicted as Figure 1. The RECP audit focus of the study 
was garment section and related wet processing section 
responsible for significant resource consumption and 
waste generation.
Specific resource consumption before the RECP based 
on 800T/annum production and potential of RECP 
compared with relevant benchmark also target for RECP 
achievement in first phase is presented below in Table 1.
Table 1: Baseline data and potential of RECP in PT Sansan Saudaratex 
Jaya

No
.

Components Unit

Base-
line 

before 
RECP

RECP 
potential

Saving 
poten-

tial US$/
year

Remarks

1 Production Ton 577 800

2 Specific 
Electricity 
Consumption

KWH/Kg 10.21 7.50 216,800
Based on 800 
T per year 
production

2 Specific Coal 
Consumption kg/Kg 23.15 16.50 399,000

3 Specific water 
consumption L/Kg 208.5 146 10,000

4 Specific WW 
generation*

L/Kg 167 117 20,000

Reported figures 
were more due 
to mixing of rain 
water which has 
been adjusted

5 GHG emission Kg CO2/Kg

ton CO2/y

65.1 

52,800

46.6

37,280
15,520 T*

29% reduction

TOTAL Saving (USD) 645,800

• Electricity price USD 0.1/kWh
• Coal price USD 75/T
• Water price USD 0.2/M3
• Waste water generation price USD 0.4/M3
• 80% of water consumption is calculated for wastewater generation
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RECP POTENTIAL
In accordance with the company’s corporate 
commitment supported by buyers specifically H&M, PT 
Sansan Saudaratex Jaya has initiated several resource 
conservation options, to move towards environmental 
and financial sustainability. The company joined the RECP 
project in 2016-2017 after attending RECP workshop. An 
RECP company team and RECP experts determined the 
resource efficiency baseline (specifically specific energy 
(thermal and electrical) consumption and related 
greenhouse gas emissions from energy use). 
The specific resource consumption presented in 
Table 1 compiled from last 2 years production and 
consumption figures as baseline data indicates that 
specific energy and water consumption in the company 
is higher compared to industrial benchmarks for 
garment production. As reported by management and 
experts, higher consumption of resources may due 
to several factors, for example used fluorescent lamp 
and the old building without transparent roofing, sub-
optimal garment to Liquor ratio for wet processing etc. 
Specific higher coal consumption reported due to low 
efficiency of boiler and distribution losses of steam. 
Specific energy consumption before implementation of 
identified measure were average 10.21 kwh/kg electricity 
and 23.15 kg/kg coal of garment processing having 
significant potential of savings.

RECP MEASURES IMPLEMENTED
One of the most effective ways of creating more efficient 
resource usage is to ensure the optimized management 
of resource use through a dedicated, structured 
framework that improves performance and maximizes 
resource consumption and reduce waste generation 
over time. Number of RECP options were identified during 
the RECP assessment in PT Sansan Saudaratex Jaya and 
feasibility analysis was conducted by RECP team of PT 
Sansan Saudaratex Jaya. Some of the identified options 
selected for implementation listed below in table 2.

Table 2: RECP options Implemented/under implementation

No
.

RECP option already implemented Investment

1 Part replacement of fluorescent lamp (36 watt) with LED 
lamps 27,650 USD

2 Improved steam distribution insulation 
using high quality rock wool material 15,000 USD

3 Installed invertors on all major drives/motors 1,655 USD

4 Optimize/improve power factor by installing capacitor 
bank to major motors and main distribution 21,702 USD

5 Recover and reuse condensate as process 
water so far not as boiler feed water (BFW)
due to conveyance to long distance

795 USD

TOTAL 66,802

During the initial stage of implementation, priority was 
on those measures, which could be carried out at low 
and medium cost. So far, the unit has implemented 7 
RECP options (2 no cost of proper and 5 low to medium 

Figure 1: PT Sansan Saudaratex Jaya
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cost) as part of their RECP programme. The RECP team 
and national expert estimated the potential for RECP 
savings, as presented in Table 1. The results achieved 
from implementation of 5 techno-economic viable 
options presented in Table 2 with an investment 66,802 
USD are compiled in Table 3.

RESULTS ACHIEVED FROM RECP 
OPTIONS IMPLEMENTED
During first phase of implementation low and medium 
cost options were implemented by RECP team with full 
support of management and reported savings from RECP 
measures was saving in specific electricity by 2.09 kWh/
kg (20%), specific coal consumption by 5.84 kg/kg (25%), 
specific water consumption by 49.5 L/kg, and Specific 
waste water generation by 40 L/kg. (24%). Green House 
Gas (GHG) emissions from 65.1 Kg/kg to 49.1 kg/kg (>24%) 
which are compiled in this case study and presented in 
Table 3.

Table 3: Results achieved from RECP implementation

No
.

Components Unit Before 
RECP

After 
RECP

Savings 
(US$/year)

1 Production Ton/year 577 770 Based on 800 T/
year production

2 Specific electricity 
consumption (SEC) kWh/kg 10.21 8.12 167,200 

3 Specific Water 
Consumption (SWC) Liter/kg 208.5 159 7,920

4 Specific Coal 
Consumption Kg/kg 23.15 17.31 350,400 

5 Specific Waste 
Water Generation Liter/kg 167 127 12,800

6 GHG emission 
- Kg CO2/kg

-T/year

65.1

52,080

49.1

39,280

-(24.6% reduction 
in energy use)
-12,800 T (24.6% 
reduction in GHG)

TOTAL Saving (USD) 538,320

The reduction achieved so far implementing RECP 
options in specific energy consumption and GHG 
reduction reported are 83% of RECP estimated 
potential, however, they are encouraging as in short 
period of implementation less than 1 year overall 
>24% reduction in energy consumption and GHG 
reduction could be achieved. RECP is sustainable when 
it becomes internalized, which has been the case 
at PT Sansan Saudaratex Jaya due to management 
support and proactive RECP team. During the current 
RECP assessment, several additional measures were 
recommended by an international RECP expert, which 
will be assessed and implemented in accordance with 
a company review in the future. In the next phase, it is 
important to continue to collect information on future 
improvements. 

RECOMMENDED ADDITIONAL RECP 
MEASURES BY PROJECT
1. Install a CO2 or O2 meter in the stack gas and use 

the signal to control the speed of the combustion 
air fan; saving potential in the order of magnitude 
of 2- 3%.

2. Install a thermocouple to measure the stack gas 
temperature at the stack gas outlet after the APH.  

3. Install a new appropriately sized and designed AHP 
to maximize the waste heat recovery rate in thermic 
fluid boiler.

4. Check, whether cold drying of the compressed air 
really necessary with all three compressor stations. 
Where it is not really necessary; switch it off. 

5. Liquor ratio: Reduce water consumption by 
optimizing liquor ratio from 1:10 to 1:8 to reduce 
water, wastewater and energy consumption.

6. Technical and financial feasibility for a direct gas 
fired stenter shall be explored.

CONCLUSION 
PT Sansan Saudaratex management and RECP team 
showed keen interest in RECP and its implementation and 
in short period host of RECP measures were implemented 
and under implementation. The implementation of low 
and/or medium cost RECP options has contributed to 
the significant reduction in GHG emissions and specific 
energy consumption. The investment in implementation 
and tangible savings reported indicate a simple payback 
period of 2 months on investment. Additional energy 
conservation measures, chemical saving potential 
analysis and improvement in working environment to 
reduces losses and product quality will be undertaken 
in 2nd phase.

RESOURCE EFFICIENT AND CLEANER 
PRODUCTION

The Resource Efficient and Cleaner Production (RECP) 
programme has long been a central element in the work 
of UNIDO on the environment. This flagship initiative, run 
jointly with the United Nations Environment Programme 
(UNEP) and funded principally by Switzerland, delivers 
services to improve resource productivity and 
environmental performance in 63 developing countries 
and economies in transition, targeting governments, 
civil society and businesses, with a particular focus on 
SMEs. 
Resource Efficient Cleaner Production (RECP) is a 
new and creative way of thinking about products and 
the processes that make them. It is achieved by the 
continuous application of strategies to minimize the 
generation of wastes and emissions. RECP strategy 
which comprises of following eight techniques were 
applied in this case study: 
1. Good House Keeping (GHK): appropriate provisions 

to prevent leaks and spills (such as preventative 
maintenance schedules and frequent equipment 
inspections) and to enforce the existing working 
instructions through proper supervision, training 
etc.

Highlights of RECP 
implementation

1. Reduced GHG emission and  
energy consumption >24%

2. Reduced Water consumption 24%
3. Reduced pollution Volume and load by 24%
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2. Input Material Change (IMC): replacement of non-
renewable inputs by low carbon renewable feed 
stock.  

3. Better Process Control (BPC): modification of the 
working procedures, machine instructions and 
process record keeping in order operating the 
processes at higher efficiency and lower rates of 
waste and emission generation.  

4. Equipment Modification (EM): modification of the 
production equipment and utilities (for instance 
through addition of measuring and controlling 
devices) in order to run the processes at higher 
efficiency and lower rates of waste and emission 
generation. 

5. Technology Change (TC): replacement of the 
technology, processing sequence and/or synthesis 
pathway in order to minimize the rates of waste and 
emission generation during production. 

6. On Site Recovery/Reuse (RR): reuse & recycle of the 
wasted materials and energy (thermal energy) in 
the same process or for another useful application 
within the company.

7. Production of Useful By-Product (BP): 
transformation of the wasted material into a 
material that can be reused or recycled for another 
application outside the company. 

8. Product Modification (PM): modification of product 
characteristics in order to minimize the resource 
usage and associated environmental impacts 
of the product during or after its use (disposal) 
or to minimize the environmental impacts of its 
production.
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