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E X E C U T I V E  S U M M A R Y  

Resource Efficient and Cleaner Production (RECP) is application of preventive environmental practices 

and total productivity techniques to improve resource productivity, to reduce pollution intensity, and 

to reduce potential harm to people and community from business operations. The National RECP 

Programme in Indonesia is aimed at the demonstration and replication of RECP concepts, methods, 

practices, and techniques in Indonesian enterprises. 

PT. Raajratna Wire is one of the ten companies selected in RECP demonstration/demo in Batam. A 

mutual agreement (MoU) was signed on 26 February 2016 between PT. Sri Raajratna Wire and Centre 

for Resource Efficient and Cleaner Production Indonesia (CRECPI), witnessed by United Nations 

Industrial Development Organization (UNIDO), Environmental Agency (Bapedal), and the management 

of industrial zones.  

The RECP assessments in the demonstration companies are conducted by Trainee National Experts 

(NE), under the guidance and with support from the Chief Technical Advisor (CTA) UNIDO and 

technical staffs of CRECPI-ITB. During the initial stage, an RECP coordinator in the company was 

appointed Ms. Uvei Susandra. Together with NEs, the RECP team identified areas which can be 

improved. 

At the end of reporting period, areas identified with RECP potentials are: 

Improve energy efficiency. Over the last 3 years, the energy consumption per ton product has 

decreased and there is still more opportunity to reduce it as per international benchmark. 

Improve material productivity. Current reject rate 1.6% has potential to be reduced by improving 

dies. 

Reduce chemical use in cleaning. Currently the incoming raw material is pickled and white-colored. 

This indicates already good quality material, thus cleaning may not need to be so excessively using 

strong chemical/acid. 

At the end of assessment period, PT. Raajratna Wire has shown good achievements such as reduction 

of specific electricity consumption by 26% and reduction of specific gas consumption by 31% from 

2015 baseline. Reduction of energy consumptions resulted in reduction of GHG emission by 30.2%. 
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I .  I N T R O D U C T I O N  

The RECP Programme in Indonesia is funded by the Swiss Government through State Secretariat for 

Economic Affairs (SECO), implemented by UNIDO with support from the Ministry of Environment and 

Forestry (MoEF) and the Ministry of Industry (MoI). The National RECP Programme is aimed at the 

demonstration and replication of RECP concepts, methods, practices, and techniques in key industrial 

sectors, industrial zones, tourism sector, and micro-enterprises in Indonesia. The programme started 

with demonstrations in food processing sector and Makassar industrial zone, followed up by Batam 

industrial zone and tourism sector in Magelang/Sleman region and Lake Toba region. This is a 

networked initiative to foster RECP implementation at scale and at speed in Indonesia. 

The purpose of the RECP assessment in pilot company is identifying the company process by process. 

If there is an inefficient use of resources, if needed, there will be a feasibility studies and will be 

recommended to the pilot company as an opportunity of improvement and profits increasing to save 

the use of resources (materials, water, energy) and waste reduction. Upon completion it is expected 

that the enterprises will have: 

- Obtained a catalogue of RECP options that will improve resource efficiency and reduce 

pollution with recommendations for implementation; and 

- Improved awareness, understanding, and capacity to manage and minimize resource 

consumption and pollution generation. 

There are eight RECP approaches/practices that can be applied in enterprises, namely Good 

Housekeeping, Input Material Change, Better Process Control, Equipment Modification, Technology 

Change, Onsite Reuse and Recycling, Production of Useful Byproduct, and Product Modification. The 

RECP assessments in the demonstration companies are conducted by national (trainee) experts, under 

the guidance and with support from the technical staff of the CRECPI. It is expected that RECP 

assessment in demonstration companies will be completed in 6 months. However, due to many 

reasons, the assessment period exceeded that time. The systematic assessment procedure to 

enterprise is as follows: 

1. Preparation 

Secure top management commitment and organize RECP project team. 

2. Initial Assessment 

Identify process flow chart, establish baseline profile, and identify problems. 

3. Detailed Assessment 

Establish material and energy balance, create root cause analysis, and generate RECP options. 

4. Feasibility Study 

Technical and operational evaluation, environmental evaluation, and economic evaluation. 

5. Implementation 

Action plan and project controlling, monitor benefits, and integrate RECP in management. 

The important things in the assessment are the data and information collection on the whole process 

and the relationship between units of the process, the use of resources, methods, methods of handling 

process (technology and human resources), the potential for inefficiency, and so on. Then the data and 

information are processed and used as the basis of the analysis and evaluation of the potential risks of 

inefficiency and make the necessary options to improve the efficiency of resource use and application 

of cleaner production. 
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I I .  B A S E L I N E  S I T U A T I O N  

II.1 Company Profile  

PT. Raajratna Wire is a foreign investment company which is a leading Manufacturers and Exporters 

of Stainless Steel Wires, Bright Bars since 1990 in India. The plant/factory in Indonesia located in Tunas 

Industrial Estate – Batam Centre, Belian, Batam City, near Singapore with an annual production capacity 

of 9600 tonnes. The company is using the same state-of-the art technology as Indian plant having 

highly skilled technicians and qualified professionals who utilize their expertise & contribute to our 

success in a significant manner. The Batam plant was established in 2013 with total staff workers of 190 

people including expatriates.  

II.2 Process Description  

The production process starts as the raw material of steel rod is received and inspected for quality. 

After inspection, the material follows through surface treatment to remove dust and rush from outer 

surface of the wire rod to facilitate the drawing process using pickling solution nitric acid. After that, 

the base material of wire is drawn to the required size, cleaned, and passed through a furnace at a 

maintained temperature to obtain the required micro structure. This is called the annealing/heat 

treatment process. As quality control, final inspection is conducted followed by labeling, weighing, 

packing, and dispatch of final product. Process flow chart can be seen in Figure 1 below. 
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Figure 1. Production process flow chart 
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Figure 2. Steel rod raw material income 

 

Figure 3. Raw material ready for processing 

II.3 Production and Consumption 

Comparing the data provided at the initial assessment, the baseline was incorrect hence the unit was 

requested to collect and compiling baseline data for 2015, 2016, and 2017 and identifying RECP focus 

areas and establishing RECP potential before jumping to RECP options/solutions. 

Energy sources mainly are electricity which is supplied by Industrial Zone Authority and natural gas for 

the furnace.  

Table 1. Baseline Data & Potential 

Components Unit Baseline 

2015 

Baseline 

2016 

Baseline 

2017* 

RECP 

Potential 

Savings 

US$/year 

Remarks 

Production* Ton/M 355 452.7 582.4 600 ------ Not 

accounted 

Total 

material used 

Ton NR 459.3 603.2 TBC TBC Not 

significant 

Total Elec. 

Energy 

kWh/M 293,000 304,206 355,860 300,000 

 

------ 

 

Reported 

figure 

Total NG 

consumption 

Nm
3
/M 54,127 49,138 61,341 60,000 --------  

SEC kWh/T 825.35 671.98 611.0 500.0 261,900  

Specific gas 

consumption 

m
3
/T 

prod 

152.5 108.5 105.3 100.0 92,000 Reported 

figure 
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Components Unit Baseline 

2015 

Baseline 

2016 

Baseline 

2017* 

RECP 

Potential 

Savings 

US$/year 

Remarks 

Scrap %age   1.6    

GHG 

Emission 

T/year 7,431 6,190 5,180 4,592 2,839 T 38% 

WW 

Generation 

m
3
/M 461 450 474 420   

SP. WW  m
3
/T 2.15 1.8 1.5 1.0 16,100 54% 

TOTAL      370,000  

*January-May 

II.4 General Observations on Level of Housekeeping and 

Maintenance 

¶ The area of raw material preparation of pre-heating the wire coil using heat element is not 

enclosed and located near open rolling door on the side of the factory. Air flow from the outside 

can disrupt when trying to maintain certain temperature for the process thus heat loss occurs 

resulted in high energy consumption. 

¶ Still in the area of preparation of raw material, during uncoil process the thin wire is in the way 

where people walk around. It is dangerous as no boundary or sign to warn and people who is 

unfamiliar with the area, for example guest from outside of the company, can accidentally walk 

pass the rolling steel wire. 

¶ Workplace cleanliness still need to be improved; near cleaning area there are spills and drawing 

powder/dust, plastic bottles and contaminated rags on the production area floor. 

¶ During drawing process, some drawing powder is spent (around 30%) and disposed ase sludge 

(hazardous waste). In addition, coating material is also used in physical coating process, solvent 

spills and used oil waste are generated and need to be disposed as hazardous waste which is 

costly. 
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I I I .  R E C P  O P T I O N S  &  I M P L E M E N T E D  

A C T I O N  

III.1 RECP Options  

Improve Energy Efficiency 

o Incomplete combustion may produce CO resulting loss in energy efficiency. Combustion shall be 

controlled by balance draft to maintain required air and fuel ratio. 

o The furnace walls and roof should be well insulated to reduce the heat losses from surface 

furnace which could be up to 25%. 

o Miscellaneous heat losses such as heat loss due to door opening are immeasurable and should 

be eliminated. 

Improve Material Productivity 

o Current reject rate is about 1.6% and still can be reduced to only 1%. Scrap usually generated 

from sudden electrical failure which turn off the machines in the middle of processing (drawing) 

causing the wire to break. 

o In wire drawing manufactures, the selection of material dies is really important and determines 

the quality of product. By choosing the suitable wire drawing dies, the company can improve 

product quality as well reduce reject rate. 

o TC wire drawing dies are made from tungsten carbide, an extremely hard and scratch-resistant 

material that is often used in tool bits. Tungsten carbide wire drawing dies are often used to 

draw thicker wires, and in applications where polycrystalline diamond dies are too expensive. 

Enameling wire drawing dies are used with enameled wires and may feature internal geometries 

that are suitable for very small wire sizes. 

Reduce Chemical Use 

o Currently the incoming raw material is pickled and white-colored. This normally indicates that 

the raw material is already good quality. Therefore, cleaning may not need to be so excessively 

using strong chemical/acid like nitric acid like the company use now. 

III.2 Implemented Actions  

Company has already implemented RECP options related to energy conservation. This includes regular 

maintenance and good operating practice. However, the company did not report the specific activities 

or changes been made in the production during the last 3 years. The company may have done RECP 

implementation but think it as routine and only small things thus may not notice and record it. 
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I V .  R E S U L T S  

The result achieved by company is calculated by using year 2015 as the baseline year or before RECP 

programme. More savings could be generated from chemicals saving but during this assessment 

period data on chemicals consumption has not been provided. Therefore, the actual result on 

chemicals saving is not presented in this report. 

Overall results can be seen in Table 2 below. 

Table 2. Results Reported 

Year Unit 2015* 2016 2017** Results 

achieved 

Savings 

US$/year 

Remarks 

Production 

(ton/M) 

T/m 355 452.7 582.4 227.4 

(64%) 

NA Need management 

costing 

SEC kWh/T 

prod 

825.35 671.98 611.0 214.35 

(26%) 

195,300 Data provided by 

GM 

Spec gas 

consumption 

m
3
/T prod 152.5 108.5 105.3 47.2 

(31%) 

63,000 Data provided by 

GM 

GHG emission T/y 7,431 6,190 5,180 2,251 

(30.3%) 

------- Computed from 

energy use 

Spec WW 

generation 

m
3
/T prod 1.3 1.0 0.8  NA 30% estimated 

TOTAL      258,300  

*Year 2015 as baseline data for comparison 

**Based on 5 monthsõ production and consumption (Jan-May) 

Despite the good results achieved by PT. Raajratna Wire, the management has decided not to continue 

with more in-depth implementation due to unavailability of internal coordinator to assist the 

programme within the company. 
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