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BACKGROUND
Industrialization is vital for economic development and has helped bring millions out of poverty in recent decades. But 
as more countries industrialize, growing consumption, rapid urbanization and unsustainable use of natural resources 
is exacerbating climate change and polluting the ecosystems on which we depend (UNIDO 2017) The pattern of current 
production and consumption, scale and speed of resource use has almost reached the limit of what planet can offer 
and sustain. 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 Superbtex is located at Jl. Raya Banjaran KM 15.3, 
Bandung, West Java a spinning mill producing single 
and multiplied spun polyester yarn count 14-45. The 
company volunteered to join the resources efficient and 
cleaner production (RECP) - Indonesia demonstration 
programme in the textile sector category in year 2017. 
Before implementation of the techno-economically 
viable RECP options, RECP assessment and baseline 
data was collected and compiled by National expert and 
company’s RECP team. The objective of the assessment 
was to assist PT Superbtex in reducing the use of resources 
and minimizing waste generation. Focus of RECP during 
1st phase  was on energy, materials efficiency, and waste 
management. However, initial RECP implementation was 
focused 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 to 
embark implementation of techno-economically viable 
and environmentally desirable RECP solutions.

PROCESS DESCRIPTION 
PT Superbtex produces spun polyester yarn count 14-45. 
The main raw material, polyester fiber, outsources from 
local brand. The process flow chart of spun polyester 
production in PT Superbtex is depicted as Figure 1.
Specific resource consumption of important resources 
before the RECP (as baseline consumption data before 

RECP) and potential of RECP compared with benchmark 
for similar mills is presented in Table 1.
Table 1: Baseline data and potential of RECP in PT Superbtex

No
.

Components Unit
Baseline 
before 
RECP

RECP po-
tential

Saving 
potential 
US$/year

Remarks

1 Production Bale/
year

36,867 40,000 Spinning 
using old 
motor

2 Specific electricity 
consumption (SEC)

kWh/
bale

336 270 264,000

3 Water M3 ND ND Used for 
domestic 
uses

4 Waste Water M3 ND ND

5 GHG emission -Kg CO2 
/ bale
-T/year

300

12,000

240.6

9,624

59.4

2,376 T *

20% 
reduction

TOTAL 264,000

• *Electricity price USD 0.1/kWh
• *Based on 40,000 Bale T production/year

RECP POTENTIAL
In accordance with the company’s corporate 
philosophy, PT Superbtex. has initiated several resource 
conservation options, to move towards environmental 
and financial sustainability. The company joined the 
RECP project in mid 2017 after attending RECP workshop. 
An RECP company team and RECP experts determined 
the resource efficiency baseline (specifically energy 
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consumption and greenhouse gas emissions from 
energy use). 
The specific resource consumption presented in Table 
1 indicates that specific electrical energy consumption 
in the company is higher compared to industrial 
benchmarks for polyester spinning mills. As reported 
by management and experts, higher consumption of 
resources is due to several factors, for example old 
equipment’s and establishment and production shed 
without false roofing. Electricity consumption before 
RECP assessment and implementation of identified 
measures was average 336 kwh/bale having significant 
potential of savings.

RESOURCE EFFICIENCY & EMISSION 
REDUCTION MEASURES
UNIDO is working to enhance the long-term viability 
of renewables and other sustainable energy sources 
by improving the efficient use of energy in industry, 
which ultimately helps cut costs, create employment 
opportunities and mitigate the effects of climate change. 
The most significant  RECP potential and management 
concern in spinning  mill is the electricity consumption. 
Saving in electricity consumption means saving in 
production cost  and reduction of GHG emissions.
Table 1 presents the existing consumption and the 
potential for savings that could be obtained by 
implementing RECP measures. For ease of comparison 

and in accordance with benchmarking studies, resource 
consumption is calculated per bale as per record 
maintained by company. A total of 15 RECP measures 
were identified during the study and after pre-screening 
13 were selected for detailed feasibility analysis and 
subsequent implementation of techno-economically 
viable and environmentally desirable RECP solutions.

Table 2:  RECP options Implemented/under implementation

No
.

RECP option already implemented Investment

1 Part replacement of  fluorescent lamp (36 watt) with LED 
lamps 10,000 US$

2 Replacement of identified old inefficient 
motors with energy efficient motors On-going

3 Replaced magnetic ballast with electronic ballast Low cost

4 Optimize/improve power factor by installing capacitor 
bank to major motors and main distribution 5,000Us$

5 Auditing of compressed air supply and 
reduced leakages (instrument tools) 2,000 US$

6 Auditing of electricity consumption and yarn 
production in Ring spinning process No cost

7 Optimization of compressed air as per usage 
requirement from 7 bars to 6.8 bars No cost

8 Installation of variable speed drives 
(VSD) for motors Ring Spinning 24,000 US$

9 Installation of roof fan to use fresh air and throw 
out hot air in several sheds/production areas Low cost

10 Monitoring software in winding process, production, 
compress air and electricity consumption 15,000 US$

Figure 1: Spun yarn production process in PT Superbtex
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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 10 RECP 
options as part of their RECP programme. The results 
achieved from implementation of 10 techno-economic 
viable options presented in Table 2 with an investment 
56,000US$ are compiled in Table 3. Attention in next 
phase will also be paid to excess material loss, reduced 
maintenance cost and date collection and compilation 
on this aspect is ongoing.

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 12 kWhr/
bale and Green House Gas (GHG) emissions from 300 Kg/
bale to 289kg/bale which are compiled in this case study 
and presented in Table 3.

Table 3:  Results of RECP measures implemented reported to date

No
.

Components Unit Before 
RECP

After 
RECP

Savings 
(US$/year)

1 Production Bales/year 36,867 39,106

2 Electricity KWH ND ND

3 Specific Electricity Cons KWH/Bale 336 324 USD 46,927

4 Water M3 ND ND NA

5 Waste Water M3/Bale ND ND NA

6 GHG emission T CO2/year 13,140 12,670 470 T CO2

The reduction in specific energy consumption and GHG 
reduction reported so far is only 20% of RECP estimated 
potential, however, they are encouraging as in short 
period of implementation less than 1 year around 4% net 
reduction could be achieved and it is expected that after 
completion of on-going implementation it will reach 
to 10% savings. RECP is sustainable when it becomes 
internalized, which has been the case at PT Superbtex 
due to management support and proactive RECP team. 
During the current RECP assessment, two 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. Compressed air: Maintain the refrigerant type dryers 

and keep them in operation and well maintained. 
This measure not only stops condensate from 
being built in the spinning hall, but the pipes are 
protected against corrosion. 

2. Changing the old motors against new ones (high 
efficiency motors): old motor shall be replaced by 
a new one, e.g. efficiency class IE3. For that change, 
the measures of the old and the new motor have to 
be exactly clarified.

CONCLUSION 
PT Superbtex 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 medium cost RECP options has contributed to 
the moderate reduction in GHG emissions and specific 
energy consumption. The investment in implementation 
and tangible savings reported indicate a simple payback 
period of 15 months on investment. Additional energy 
conservation measures, material loss 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.  

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. 

Highlights of RECP 
implementation

1. Reduced GHG emissions
2. Reduced energy consumption
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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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