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ABSTRACT

The transition to a green economy requires more than
renewable-energy generation and low-carbon transport. It also
depends on improving the efficiency, reliability and
sustainability of the infrastructure used to supply water and
manage wastewater. Pumping systems are central to this
infrastructure and can consume significant amounts of
electricity over their operating lives. When pumps are
incorrectly selected, poorly controlled or inadequately
maintained, the consequences can include excessive energy
consumption, water losses, service interruptions, sewage
spillages and premature equipment replacement.

This paper examines how Metsiworx, a South African
engineering-led enterprise, contributes to the green economy
through the assessment, design, supply, installation,
commissioning and optimisation of pumping systems. By
considering the complete hydraulic, mechanical, electrical and
control system, Metsiworx helps clients make infrastructure
decisions that improve efficiency, strengthen water security,
reduce environmental risk and extend asset life. The
company’s work demonstrates how engineering enterprises
can combine environmental responsibility, infrastructure
development, employment creation and commercial
sustainability.
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1. Introduction

South Africa’s transition to a green economy is commonly
associated with renewable energy, electric vehicles, green
hydrogen and low-carbon manufacturing. While these sectors
are important, the green economy also includes the
sustainable management of water, energy, waste and
existing infrastructure.

Water and wastewater systems are fundamental to public
health, economic activity and environmental protection.
Communities, municipalities, industries, hospitals and
commercial developments all depend on infrastructure that can
reliably abstract, transfer, treat and distribute water and safely
convey wastewater.

Pumping systems are central to these processes. Their
performance directly affects electricity —consumption,
operating costs, water security and environmental risk.
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An inefficient pumping system may consume considerably
more electricity than necessary. An unreliable system may
interrupt water supply or result in wastewater overflows. An
incorrectly selected pump may fail prematurely, damage
associated infrastructure or require repeated expenditure
without resolving the underlying problem.

These challenges create an important role for engineering-led
enterprises capable of delivering sustainable pumping
solutions. Metsiworx contributes to this field by combining
technical assessment, multidisciplinary engineering, access to
established pumping technologies and turnkey project
delivery.

2. Pumping Infrastructure and the Green
Economy

A green economy seeks to improve human wellbeing and
economic participation while reducing environmental damage
and the inefficient use of natural resources.

Water pumping contributes to the green economy when
infrastructure is designed and operated to:

¢ Deliver the required water flow and pressure efficiently.
* Reduce unnecessary electricity consumption.

* Minimise water losses.

* Prevent wastewater pollution.

Extend the useful life of equipment.

Reduce avoidable waste.

Improve infrastructure reliability.

Support local employment and technical skills.

Pumping efficiency is particularly important because the capital
cost of a pump represents only part of its total lifecycle cost.
Electricity, maintenance, repairs, downtime and eventual
replacement can exceed the initial purchase price over the
life of the installation.

A sustainable pumping decision must therefore consider
more than the purchase price of the equipment. It must
evaluate how the pump will operate within the complete system
and what it will cost to own, operate and maintain over time.

3. The Metsiworx Approach

Metsiworx is a South African engineering-led enterprise
providing pumping solutions for municipal, industrial,
commercial and institutional applications.

Its services include:

* Pumping-system assessments.
Equipment condition assessments.
Hydraulic and operational analysis.
Pump and motor selection.
Engineering design support.

* Equipment supply.

¢ |nstallation and commissioning.

* Maintenance and refurbishment.
Performance testing.

System optimisation.

Lifecycle planning.
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The company’s approach is based on the principle that a pump
should not be assessed as an isolated item.

Pump performance is influenced by the complete system,
including the required flow, static head, friction losses,
pipework, valves, pressure conditions, electrical supply,
motor efficiency, control system and operating philosophy.

A pumping problem cannot always be solved by installing a
larger or newer pump. Poor performance may arise from
deteriorated pipework, excessive system resistance,
unsuitable controls, changing demand, worn equipment or an
incorrectly defined hydraulic duty.

Metsiworx therefore seeks to identify the underlying cause of
poor performance before recommending major expenditure.

This approach reduces the risk of clients replacing equipment
without resolving the broader system problem. It also helps
ensure that new infrastructure is appropriately sized, energy-
conscious and maintainable.

4. Improving Energy Efficiency

Pumps use electrical energy to move water against pressure
and hydraulic resistance. The amount of energy required is
influenced by the system duty, pump efficiency, motor
efficiency, pipe friction, control method and operating hours.

A pump that is oversized, undersized, worn or operating away
from its optimum efficiency range may consume excessive
electricity while delivering inadequate hydraulic output.

Additional energy losses may be caused by:

® Throttled valves.

* Excessive pipe friction.

Unnecessary simultaneous pump operation.
Inappropriate variable-speed settings.
Repeated starting and stopping.

Poorly coordinated control systems.
Incorrectly selected motors.

e Deteriorated impellers or internal components.

Metsiworx assists clients by assessing actual or expected
operating conditions before selecting equipment. Where
appropriate, the company considers high-efficiency motors,
variable-speed drives, revised pump combinations and
improved control philosophies.

The objective is not merely to reduce a pump’s installed motor
rating. A smaller motor does not automatically mean a more
efficient system. The correct measure is the electricity required
to deliver the required volume of water at the necessary
pressure.

A useful performance indicator is specific energy consumption:

Specific energy consumption =
Energy consumed (kWh) / Volume pumped (m?)

Reducing the number of kilowatt-hours required per cubic
metre of water pumped can lower operating costs and the
indirect greenhouse-gas emissions associated with electricity
generation.
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5. Strengthening Water Security

South Africa is a water-scarce country. Protecting available
water resources and maintaining reliable water infrastructure
are therefore essential components of sustainable
development.

Pumping failures can affect the ability of water infrastructure
to:

* Abstract raw water.

Supply treatment works.

Fill reservoirs.

Maintain network pressure.

Deliver water to communities.

e Support industrial production.

* Maintain services at hospitals and other critical facilities.

Metsiworx contributes to water security by helping clients
understand why pumping systems are not achieving their
required performance.

The company considers the interaction among pumps,
pipework, valves, controls, pressure conditions and system
demand. This allows technical recommendations to address
the cause of a problem rather than only its visible symptoms.

Reliable pumping infrastructure reduces the likelihood of
supply interruptions and emergency interventions. It also
supports more effective planning of maintenance and capital
expenditure.

6. Reducing Water Losses

Physical water losses may arise from deteriorated pipelines,
leaking valves, pipe bursts, excessive pressure and unstable
system operation.

Pumping systems can contribute to these problems when they
produce pressures beyond the safe or necessary operating
range of the downstream network. Repeated pressure
changes and unsuitable pump-control sequences may place
additional stress on ageing pipelines and fittings.

Metsiworx’s systems-based approach considers the effect of
pump selection and operation on the wider network. This may
include evaluating discharge pressure, operating speed,
simultaneous pump operation, surge risk and downstream
system resistance.

Reducing water losses provides several environmental
benefits. It conserves scarce water resources and avoids
wasting the energy and chemicals used to abstract, treat and
distribute water that never reaches its intended user.

Wastewater

7. Supporting  Sustainable

Management

Wastewater pumping infrastructure plays an important role in
protecting public health and the natural environment.

When wastewater pumps fail, sewage may overflow into rivers,
wetlands, roads and residential areas. This can cause:

e Surface-water and groundwater contamination.
e Damage to ecosystems.
® Public-health risks.

Offensive odours.
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* Regulatory non-compliance.
* |ncreased rehabilitation costs.
* Disruption to surrounding communities.

Preventing wastewater pumping failures is therefore a form of
environmental protection.

Metsiworx supports sustainable wastewater management
through condition assessments, appropriate pump selection,
rehabilitation, maintenance and system optimisation.
Improving the reliability of wastewater infrastructure reduces
the risk of uncontrolled discharges and the environmental
damage associated with system failure.

Planned maintenance and timely intervention are generally
more sustainable and cost-effective than repeatedly
responding to emergencies after equipment has failed.

8. Extending Infrastructure Life

Sustainable infrastructure management does not require every
ageing asset to be replaced immediately.

Pumps, motors, pipework, valves and associated equipment
may remain suitable for repair, refurbishment or upgrading,
depending on their condition and the requirements of the
system.

Metsiworx evaluates whether equipment should be:

® Retained and maintained.
* Repaired.

Refurbished.

Upgraded.

Redesigned.

Replaced.

Retaining serviceable infrastructure reduces unnecessary
waste and allows capital to be directed towards assets
requiring urgent intervention.

Where replacement is necessary, the company considers
efficiency, maintainability, spare-parts availability, expected
service life and compatibility with the wider system.

This lifecycle approach reflects circular-economy principles by
seeking to retain the value of existing equipment for as long as
technically and economically practical.

9. Technology Selection and Lifecycle Value

Metsiworx has access to pumping technologies from
established manufacturers and suppliers, including Flygt,
Lowara, Gorman-Rupp, and Roto Pumps.

Access to multiple technologies enables equipment to be
evaluated according to the application rather than limiting
every solution to a single product range.

Technical selection may consider:

* Pumping medium.

* Required flow and head.
Solids-handling requirements.
Operating environment.
Energy efficiency.

Motor characteristics.

Control requirements.
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Maintenance accessibility.

¢ Availability of replacement parts.
* Expected service life.

e Total lifecycle cost.

This is important because the lowest initial purchase price does
not necessarily represent the most sustainable or economical
solution.

Equipment that consumes more electricity, requires frequent
repairs or has limited technical support may have a
substantially higher cost over its operating life. Sustainable
procurement must therefore consider long-term performance
and value.

10. Green Enterprise Development

The green economy must produce socioeconomic benefits in
addition to environmental improvements. These benefits
include employment creation, technical skills development,
local enterprise participation and the growth of domestic
engineering capacity.

Metsiworx demonstrates how a South African enterprise can
participate in the green economy by solving practical
infrastructure problems.

Its work supports opportunities for:

* Engineers.
e Technicians.
* Artisans.

¢ Installers.

* Maintenance personnel.

* Equipment suppliers.

® Specialist subcontractors.

* Emerging technical enterprises.

The company combines entrepreneurship with access to
ECSA-registered engineering professionals across relevant
disciplines. This multidisciplinary capability is important
because sustainable pumping projects require coordination
among hydraulic, mechanical, electrical, civil and control
systems.

As the company grows, it can increase its contribution to
employment, knowledge transfer, supplier development and
South Africa’s capacity to manage critical water infrastructure.
11. Measuring Environmental Impact

The environmental contribution of pumping projects should be
measured wherever suitable baseline information is available.

Relevant indicators include:

Performance indicator
Kilowatt-hours consumed per cubic metre
pumped
Annual electricity saved against a verified
baseline
Estimated tonnes of CO,-equivalent avoided
\olume of water delivered per day
Estimated volume of water losses avoided

Impact area

Energy efficiency

Energy reduction

Carbon impact
Water delivery
Water losses

Reliability Pump availability and unplanned downtime
Wastewater Frequency and duration of overflow events
protection
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Maintenance Breakdown frequency and repair expenditure

Additional service life achieved through
refurbishment

Equipment retained instead of being replaced
Direct and indirect jobs supported

Employees and subcontractors receiving
technical training

Asset-life extension

Waste reduction
Employment

Skills development

Environmental claims should distinguish between measured
results, calculated engineering estimates and expected future
benefits.

Consistent measurement would enable Metsiworx and its
clients to evaluate the financial and environmental value of
each intervention and improve future infrastructure decisions.

12. Discussion

Metsiworx operates at the intersection of engineering,
environmental protection and enterprise development.

Its contribution to the green economy arises from the
application of engineering knowledge to reduce resource
waste, improve infrastructure performance and support more
sustainable capital investment.

The relationship can be expressed as:

Green-economy contribution =
Resource efficiency + Infrastructure resilience +
Environmental protection + Inclusive economic value

Efficient pumps reduce electricity consumption. Reliable water
systems strengthen water security. Dependable wastewater
systems reduce pollution risk. Refurbishment extends asset
life and limits waste. Local project delivery supports
employment and technical capacity.

These outcomes are mutually reinforcing.

Improved efficiency lowers operating costs. Improved reliability
reduces emergency expenditure and environmental incidents.
Lifecycle planning makes capital allocation more effective.
Local technical capacity improves the availability of long-term
maintenance and support.

Metsiworx therefore represents a practical form of green
entrepreneurship in which environmental responsibility is
integrated into the company’s principal commercial activities.

13. Conclusion

South Africa’s green economy will depend not only on new
sources of clean energy but also on the sustainable
management of the country’s existing infrastructure.

Water and wastewater pumping systems are central to this
requirement. Their efficiency and reliability affect electricity
consumption,  water  security, pollution  prevention,
infrastructure life and the cost of service delivery.

Metsiworx contributes to the green economy by delivering
engineering-led pumping solutions that integrate assessment,
hydraulic analysis, technology selection, supply, installation,
commissioning, maintenance and lifecycle optimisation.
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Its systems-based approach helps ensure that infrastructure
interventions address the underlying causes of poor
performance. This supports improved efficiency, reliable water
delivery, reduced environmental risk and better use of
available capital.

The company also illustrates the socioeconomic potential of
the green economy. By supporting employment, technical
skills, professional engineering participation, supplier
development and local enterprise growth, Metsiworx
demonstrates that environmental sustainability —and
commercial development can advance together.

Metsiworx should therefore be regarded not simply as a
supplier of pumping equipment, but as an engineering partner
contributing to sustainable water infrastructure. Its combination
of technical capability, technology access, lifecycle thinking
and turnkey delivery provides a strong platform for expanding
its environmental, economic and social contribution across
South Africa.
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