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1. BACKGROUND 

1.1 Company profile 

 

Belgotex Floors have been covering surfaces in homes and offices for over 30-years. From humble 

beginnings as Natal Nylon in 1983 to a member of the multinational Belgotex International Group 

with seven companies over four continents, Belgotex floors has developed into the leading soft 

flooring manufacturer in Africa. With over 40 ranges of different flooring options for indoors and out. 

Belgotex Floors provides a world of choice in soft floor coverings. Offering five types of flooring 

including carpeting, vinyl, artificial grass, underlays and rubber, their extensive portfolio guarantees 

a high-quality flooring solution with the latest technology.  

 

Belgotex is committed to greening their operational processes and operations in order to promote 

the long-term sustainability of their operations and to have minimum impact on the environment. 

Their long-term strategic plans include mitigation, management and reduction of waste, water and 

energy.  
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Amongst their accolades, they were also the first company in South Africa to receive a 6 Green Star 

rating for an industrial facility. This 6-star certification from the Green Building Council of South Africa 

(GBCSA) recognises: World Leadership at their Pietermaritzburg-based factory for sustainability 

practices in all aspects of plant and carpet manufacturing operations. They were also the first South 

African flooring manufacturer to earn the Global Green Tag eco-label certification. 

 

1.2 Plant profile 

The Belgotex manufacturing plant is located under a single roof at their 155 000 m² facility in 

Pietermaritzburg, KwaZulu-Natal. Over the last few years, the company has collectively invested 

over R20 million in solar power, resource efficiency and plant upgrades in an active drive to reduce 

energy consumption and offset their on-site CO2 emissions.  

 

Some of the plant upgrades have included the adoption of a waterless yarn-dying process which 

resulted in a 100% reduction in water consumption, as well as reductions in chemical and energy 

inputs. The acquisition of a recycling machine has also enabled Belgotex to recycle waste fibre and 

yarn back into production, thus effectively reducing waste rates and energy consumption in those 

areas. Apart from continuously striving to become more energy efficient, the company also places 

a strong emphasis on renewable energy and has installed solar panels on their rooftop which 

provides approximately 20% of their daytime power needs (5% of their daily requirement since they 

are a 24 hour operation). 

 

 
 

The facility uses three energy sources:  

• Electricity 

• Coal for the boiler to generate steam  

• LPG for heating the bitumen in the backing plant 

 

There are three main processes in the manufacturing of the carpet products namely: yarn, fibre 

and finishing. 

 

In the yarn process, bulk continuous filament (BCF) is melted and extruded into filaments. After 

cooling, texturing of the yarn filaments is carried out by the process of twisting and heat setting. Air 

entangling is also carried out on certain yarns by blowing compressed air into a chamber in order 

to spread the yarn to form loops. The yarn is then inserted through a backing cloth (tufting process) 

to create a cut pile semi – finished carpet. 
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In the fibre process, fibre is fed into a needle punch machine where barbed needles force through 

the fiber into a webbed fabric. This occurs at about 2000 times a minute resulting in a semi-finished 

carpet. 

 

Both the yarn and fibre products are then sent for finishing to the backing plant where bitumen is 

applied to a secondary backing sheet in order to complete the carpet.  

 

1.3 Nature of the challenges  

 

The increasing costs of energy and water were becoming a growing concern to the company and 

this spurred Belgotex on to reach out to the National Cleaner Production Centre South Africa 

(NCPC-SA) early 2013. A resource efficiency and cleaner production (RECP) assessment was 

undertaken by the NCPC-SA at the Pietermaritzburg site. The assessment revealed that there existed 

several high level opportunity areas in terms of energy reduction. The company went on to 

implement some of resource efficiency recommendations that stemmed from the assessment and 

realised a saving in energy and water.  

 

Whilst undergoing the Green Building certification audit in 2016, the GBCSA recognised the Belgotex 

plant for their efforts in environmental sustainability but found some gaps in the energy 

management aspects of the site. The company soon thereafter decided to implement an energy 

management system (EnMS), in order to improve energy performance, reduce energy costs and 

carbon emission, and most importantly have a systematic and sustainable methodology for 

managing energy efficiency, usage and consumption. 

 

1.4 IEE capacity building programme  

To date, approximately 70% of the Belgotex workforce including managers and supervisors has 

undergone some form of energy awareness training.  A two-day in-house training workshop on EnMS 

was held that was attended by top management, as well as other selected members of staff. The 

benefits of the training include:  

• An actual understanding of the critical energy performance indicators within each 

department and the driving factors that influence energy consumption in these areas. 

• The energy awareness raising sessions also contributed towards improved operational 

control and behavioural change amongst those that influence energy consumption. 

• A greater understanding of “the business case for energy efficiency” especially to the 

management team. 
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2. KEY ACHIEVEMENTS  

Key findings table  

 

Implementation period (yyyy-yyyy) 2017 - 2018 

Total number of project 2 

Monetary savings in ZAR  R818 340 

Energy savings in GJ 2 654 (or 737 243 kWh) 

Total investment made ZAR None 

Overall % of total consumption saved 2% (737 243/37 673 651 = 2%) 

Total savings from no cost interventions R818 340 

Payback time period in years Immediate 

GHG emission reduction (ton CO2e) 769 

Number of females employed prior to implementation  167 

Number of females employed after  implementation 170 

 

Note 1: CO2 conversion factor is set at 1 GJ = 0.2896 tCO2e.  

 

• The three processes fibre, yarn and finishing were chosen as the three respective 

significant energy users (SEU’s 1, 2 & 3).                    

• Electricity consumption was measured using 12 sub-metres installed in each sub-process 

of the three SEU’s. Production data was extracted from the SAP system reports.  

• Alignment of the dates of the electricity metre readings and production dates was 

crucial to obtain acceptable regression models. 

• A baseline period from August 2016 to September 2017 was chosen and the expected 

consumption was calculated for the period October 2017 to November 2018.  

• Three energy performance indicators (EnPIs) namely: the energy performance 

coefficient (EnPC), the actual minus the expected consumption (kWh saving), and the 

CUSUM were developed.  

• The biggest opportunities lay in improving operational control and the energy 

awareness created during operational training. 

• Critical operating parametres were listed by each department manager.  

• Operational and awareness training was carried out for all process operators, 

highlighting their impact on energy performance. 

• Maintenance activities related to the SEU’s were also highlighted especially where their 

absence would lead to a deviation from effective energy performance. Process 

operational set points with upper and lower limits were evaluated in accordance with 

operational and OEM criteria.                                                                                                                                                                                                                                                                                                                                                                  
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3. IMPLEMENTATION OF AN ENERGY MANAGEMENT SYSTEM  

The EnMS implementation project had five distinct phases and the project was facilitated over a 

period of 10 months. 

 

Phase 1 Management responsibility and policy 

• Top management commitment 

• Appointment of a management representative & energy team 

• Clarify roles and responsibilities 

• Energy policy approval 

 

Phase 2 EnMS energy planning  

• Acquire and analyse energy data 

• Identify SEU's and construct an energy balance for the facility 

• Conduct focused energy audits and technical plant assessments 

• Develop an energy performance opportunity (EPO) database 

• Develop baseline(s) and EnPIs 

 

Phase 3 EnMS implementation and operations 

• Reinforce energy awareness campaign and follow up with Belgotex personnel 

• Identify and implement operational controls on equipment 

• Develop and use energy efficiency design (EED) technology 

• Communicate and implement suggestion scheme for energy efficiency ideas 

 

Phase 4 EnMS Checking  

• Monitor, measure and analyse key characteristics of the EnMS 

• Performance and technical checking 

• Hold an internal system audit 

 

Phase 5 EnMS Management Review 

• Conduct management review (Top management and energy team). 
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4. IMPLEMENTATION CHALLENGES  

• An energy consumption baseline for coal could not be established due to insufficient data. 

Coal consumption is currently measured in tonnes delivered and not as coal consumed by 

the boiler. A non-conformance report regarding the lack of coal measurement and 

monitoring was recorded during the internal audit phase of the EnMS implementation. 

• An energy consumption base line for LPG could not be established due to insufficient data. 

The LPG flow metres require calibration or replacement. A new LPG supplier was appointed 

and the possibility of replacing or calibrating the LPG metres as part of the new contract is a 

possible solution. This was also recorded as a non-conformance in the internal audit report. 

• Regression models and baselines were developed for each SEU. An accurate regression for 

the overall facility could not be obtained for the following reasons: 

▪ Fibre and yarn are exported as finished products from the BCF extrusion and staple fibre 

processes i.e. these products do not go through the rest of the processes. 

▪ The unit of measurement for the energy drivers of all three SEU’s vary and cannot be 

converted (SEU 1 & 2 are measured in m² and kg respectively whereas SEU 3 is measured 

in kg). 

 

 

5. HIGHLIGHTS OF OPERATIONAL/ESO INTERVENTIONS   

5.1 Summary of all interventions 

Energy 

uses/users 

Energy 

sources 
Intervention 

Utility saving 

period  

Investment 

(ZAR) 

Savings 

(ZAR/Year) 

Payback 

(Yrs.) 

Utility 

saving 

(GJ) 

GHG emission 

reduction 

(tonnes 

CO2e/year) 

SEU 1,2 

& 3 
Electricity 

Operational 

Control 

Oct 2017 

to June 

2018 

None R736 506 Immediate 2 389 692 

SEU 1,2 

& 3 
Electricity 

Energy 

awareness 

training / 

behaviour 

change 

10% Saving* 

Oct 2017 

to June 

2018 

None R81 834 Immediate 265 77 

TOTAL R818 340 Immediate 2 654 769 

  

Source EEA Technical Report No 5/2013 (Achieving energy efficiency through behaviour change) 
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5.2 Details of highlights and other ESO Interventions 

• A total of 14 operating procedures were checked and recommendations made regarding 

the insertion of appropriate energy operating parametres and general awareness clauses 

regarding the improvement of energy performance. 

 

• Critical operational parametres for each SEU were reviewed with all the department 

managers. These were then adjusted accordingly: 

▪ The temperature profile and screw speed of the extruder.  

▪ BCF extrusion and air entanglement and texturizing air pressure.  

 

• Raising the level of awareness across all departments: Of the need to improve energy 

performance and the impact of switching off equipment e.g. switching off machines that 

are unnecessarily idling or lights that are unnecessarily switched on, as well as swiftly reporting 

and repairing all compressed air leaks. 

 

• An energy efficient lighting project commenced prior to the implementation of the EnMS. 

The estimated savings of the project is R3.1 m/annum with a payback of 1.1 years. The project 

is approximately 70% completed, the remainder of which is being implemented in stages. 

 

• A separate compressed air System optimisation (CASO) assessment was conducted during 

the EnMS implementation period at Belgotex, the results of which have been excluded from 

this case study. The main objective of the CASO was to identify ways of optimising the 

compressed air system and improving energy performance. In the latter part of 2018, 

Belgotex went on to replace two of their older compressors with more energy efficient ones 

and the energy savings of this will be documented at a later stage. 

 

 

6. BENEFITS AND LESSONS LEARNED 

6.1 Benefits 

• The EnMS implementation at Belgotex created a high awareness of the management of 

energy and the company is considering an ISO 50001certification when the ISO 50001: 2018 

standard is fully implemented by the South African Bureau of Standards.  

• The ability of department heads to understand energy consumption per department and to 

be able to troubleshoot more effectively. 

 

6.2 Lessons  

• CHANGE! Is necessary to adapt and modify. 

• Resources and time are required for successful implementation of an EnMS. 

• It is critical to determine the key factors affecting energy performance for each SEU. 

• Availability of accurate and timely data is vital for efficient operation of the energy 

management system. 
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• Improving energy performance makes good business sense: It saves money, reduces costs     

while increasing reliability of plant and equipment. It also has a positive effect on productivity 

and enhances the reputation of Belgotex. 

• Energy management is a continuous improvement process, prioritising the basics provides 

the foundation for long term success. 

 

7. FUTURE PLANS  

• Belgotex are investigating an extension of their photovoltaic (PV) solar power plant. 

• An upgrade of their Bitumen Plant is also in the planning stage and it is intended to 

incorporate energy efficiency into the design of the upgrade. 

• They are investigating the feasibility of replacing the current coal-fired boiler with smaller 

individual electrical boilers at the points of use (where steam is required in the process). 

• Certification to the ISO 50001: 2018 standard is also being considered.                                                                                                                                                                                               


