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Executive Summary
The Charge-M8 EV Kube® has been developed to provide a practical and sustainable 
alternative to traditional wet-pour and precast concrete foundations used in EV 
charging infrastructure. By combining high-performance composite materials with 
a modular installation methodology, EV Kube reduces installation complexity while 
supporting environmental responsibility, improved site safety, and lower project costs.

The product has been designed using principles of durability, resource efficiency 
and circularity. Its Bulk Moulding Compound (BMC) construction provides excellent 
mechanical strength, corrosion resistance and long-term outdoor performance, 
while enabling recycling at the end of the product’s service life. The modular design 
also minimises manual handling risks and reduces the requirement for heavy lifting 
equipment, contributing to safer installation practices.

This report summarises the environmental, safety and financial characteristics of the 
Charge-M8 EV Kube based on current product specifications, installation guidance 
and supporting technical documentation. Where relevant, these characteristics are 
set in the context of published third-party research into Bulk and Sheet Moulding 
Compound (BMC/SMC) composite materials, drawn from European industry bodies 
and UK sector reporting, to demonstrate that EV Kube’s design approach reflects the 
established, evidence-based performance profile of this material family (European 
Alliance for SMC/BMC, 2011; European Alliance for SMC/BMC, 2016; Composites 
UK, 2026).

a. EV Kube

Integrated cut-outs for 
easy cable entry & exit

Impact-resistant, corrosion-
proof BMC construction

High-strength M10 
stainless bolts secure 

modular sides

Stackable design allows height 
adjustment to suit challenging 

ground conditions

Top panel knock-out for 
cable routing

Modular design allows 
one-person assembly with 
uncompromising strength.
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b. Key Environmental Credentials
•	 Eliminates the need for traditional wet-pour and precast concrete foundations in 

many applications.
•	 Lightweight, modular construction reduces transportation, handling and installation 

impacts.
•	 Designed in accordance with circular economy principles.
•	 Manufactured from durable, recyclable BMC and DMC composite materials.
•	 Stainless steel fixings are easily separated and recycled at end of life.
•	 Reduced installation equipment requirements help lower site emissions and 

disruption.
•	 Supported by a manufacturer-operated Return-to-Depot Recycling Scheme, 

including a Recycling Certificate.
•	 Long service life with excellent corrosion and weather resistance.
•	 Engineered for low maintenance and long-term durability.

c. Alignment with Public Sector Sustainability Objectives
For councils and other public sector stakeholders assessing EV Kube against net zero, 
circular economy and social value commitments, the following table summarises how 
the product aligns with common public sector sustainability objectives (Charge-M8 
Ltd., 2026).

Public Sector Objective How EV Kube Supports This 

NNeett  ZZeerroo Reduces reliance on concrete and lowers transport requirements. 

CCiirrccuullaarr  EEccoonnoommyy Recyclable composite construction backed by a manufacturer 
take-back scheme. 

RReessoouurrccee  EEffffiicciieennccyy Durable materials deliver a long operational life. 

HHeeaalltthh  &&  SSaaffeettyy Lightweight modular installation reduces manual handling risks. 

SSoocciiaall  VVaalluuee Faster installation reduces disruption to local communities. 

WWhhoollee  LLiiffee  CCoosstt Durable, low-maintenance construction with reduced installation costs. 
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1. Environmental Performance
1.1 Sustainable Product Design

1.2 Material Composition

The Charge-M8 EV Kube is a modular ground anchor designed specifically for EV 
charging and payment infrastructure. Unlike conventional concrete foundations, 
EV Kube is supplied as a lightweight composite system that is assembled on site, 
removing the requirement for wet-pour concrete or heavy precast foundation blocks 
during installation. This approach reduces installation time, minimises site disruption 
and simplifies transportation while maintaining structural performance.

The product has been engineered for long-term outdoor use using impact-resistant 
and corrosion-proof composite materials. Integrated cable entry points, stackable 
modules and standardised fixing arrangements further improve installation efficiency 
and adaptability across different site conditions.

This material selection reflects the wider performance profile documented for BMC/
SMC composites relative to traditional construction materials. Comparative industry 
benchmarking against steel, aluminium and engineering thermoplastics consistently 
rates BMC/SMC materials favourably for corrosion resistance, low-weight structural 
design, dimensional stability and freedom of design, while noting that these materials 
require little to no ongoing maintenance once installed (European Alliance for SMC/
BMC, 2016). This body of evidence supports the rationale for selecting a composite-
based system over conventional concrete or metal foundations for EV Kube.

Side panels - Bulk Moulded Compound (BMC)
The four side panels of the Charge-M8 Kube® are moulded from high-performance Bulk 
Moulding Compound (BMC), a composite material known for strength and durability in 
demanding environments.
Key material properties:

•	 30% Unsaturated Polyester Resin: Excellent mouldability, chemical/weather resistance
•	 26% Fibreglass Reinforcement: Structural strength and wear resistance
•	 34% Calcium Carbonate (CaCO3): Reinforces mechanical strength and stability
•	 10% Additives: Includes shrink agents, styrene, curing agents, and mould-release 

compounds

Top Cover - Dough Moulded Compound (DMC)
The top cover is made from Dough Moulded Compound (DMC), a thermosetting resin with 
chopped glass fibres and mineral fillers.
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1.3 Circular Economy
The EV Kube has been designed with end-of-life recovery in mind. Both the BMC 
and DMC components can be mechanically recycled by crushing and reprocessing 
into secondary applications. Recovered material may be reused as filler within new 
composite products or utilised as an alternative fuel within cement kiln operations. 
Current manufacturing processes allow up to 15% recycled composite material to be 
reintroduced without compromising product strength or performance. Charge-M8’s 
manufacturing policy is to maximise recycled material content wherever production 
parameters and material availability permit.

This 15% reintroduction threshold is consistent with the recycling rate reported for the 
wider BMC/SMC sector, where grinding cured composite material for reuse as a filler 
in new compound, without downgrading of material properties, has been developed 
and operated at industrial and commercial scale across Europe (European Alliance for 
SMC/BMC, 2011).

In addition to the composite body, the M10 stainless steel fixings used to secure the 
modular side panels are readily separable from the BMC components at end of life. 
These fixings can be recycled through established metal recycling processes, further 
supporting material recovery and minimising waste sent to landfill.

This resin, filler and glass-fibre ratio is consistent with the typical BMC compositional 
profile reported across the European composites industry, where such compounds 
are generally formulated with less than 30% of raw material content derived from 
crude oil, with the remaining content made up of inorganic filler and glass-fibre 
reinforcement (European Alliance for SMC/BMC, 2011). On this basis, approximately 
66% of EV Kube’s raw materials are inorganic, locally sourced and non-scarce, reducing 
dependence on petroleum-derived resources. This composition profile aligns with 
published industry findings that BMC/SMC-based products are, as a category, less 
exposed than higher-polymer-content materials to crude oil price volatility and to the 
environmental cost of transporting scarce raw materials over long distances, since the 
majority of their inorganic content is typically available from local sources (European 
Alliance for SMC/BMC, 2011).

Charge-M8 is also progressively introducing bio-based resin content where 
manufacturing requirements allow, while maintaining equivalent physical and 
mechanical properties. This approach mirrors developments already underway 
across the UK composites sector, where suppliers now offer commercially available 
unsaturated polyester resins, the same resin family used in BMC/SMC compounds 
, formulated with recycled PET content of up to a third, or with bio-based content 
derived from renewable feedstocks such as bio-sourced propylene glycol, without 
compromising resin performance (Composites UK, 2026). This growing supplier base 
indicates a clear pathway for Charge-M8 to increase the bio-based and recycled 
content of future EV Kube resin formulations as qualification work progresses.
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The alternative recovery route of using composite regrind as both a raw material and 
a fuel source within cement kiln operations is formally recognised as compliant with 
the EU Waste Framework Directive 2008/98/EC, on the basis that it combines material 
recycling of the mineral fraction with energy recovery from the resin fraction in a single 
process (European Alliance for SMC/BMC, 2011). Published life-cycle modelling of 
this recovery route indicates that substituting composite regrind for coal in cement 
clinker manufacturing can reduce the associated CO2 emissions of that process by 
up to approximately 16% at higher substitution rates, with reductions scaling with the 
proportion of regrind used, and with transport distance from source to kiln shown to 
have only a limited effect on the overall carbon benefit (European Alliance for SMC/
BMC, 2016).

Independent, peer-reviewed life-cycle assessment of BMC/SMC materials against steel 
and aluminium alternatives has further reported reductions in global warming potential 
of up to approximately 54% for comparable automotive-type components, alongside 
reductions of up to 40–50% in primary energy use, ozone-forming emissions and acid 
rain contribution across comparable mobile and stationary applications (European 
Alliance for SMC/BMC, 2016). While these figures relate to BMC/SMC applications 
generally rather than to EV Kube specifically, they provide independent, third-party 
support for the environmental rationale underpinning the product’s material selection.

This durability profile is consistent with long-term service records reported for BMC/
SMC components in comparable outdoor and electrical enclosure applications, where 
installations have remained in service for over 30 years without requiring maintenance 
despite continuous exposure to UV radiation, rain, wind and temperature fluctuation 
(European Alliance for SMC/BMC, 2011). This supports the long-term performance 
expectations for EV Kube installations operating in comparable outdoor environments.
To support responsible end-of-life management, Charge-M8 also operates a Return-
to-Depot Recycling Scheme. Returned products are collected, processed and recycled 
through approved manufacturing routes. Customers receive a Recycling Certificate to 
support ESG and CSR reporting, while the scheme also encourages future participation 
through product replacement incentives.
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2. Safety & Social Impact
Safety has been considered throughout both the product design and installation 
methodology. The composite construction is inherently non-conductive, providing 
electrical insulation and eliminating the risk of electrical current transmission through 
the foundation itself. The DMC cover also exhibits strong dielectric properties, further 
supporting safe operation in electrically sensitive environments.

These characteristics are consistent with the electrical insulation performance 
documented for BMC/SMC materials generally, which typically combine high volume 
and surface resistivity, strong dielectric strength and low water absorption. This 
combination of properties has, over several decades, established BMC/SMC as a 
standard material choice for electrical cabinets, switchgear, meter boxes and enclosure 
applications across the utilities and electrical sectors (European Alliance for SMC/BMC, 
2016). BMC/SMC formulations used in such applications can also be engineered without 
halogenated flame-retardant additives while still meeting recognised fire, smoke and 
toxicity performance standards, meaning EV Kube’s composite construction does not 
rely on flame-retardant chemistries that are increasingly subject to regulatory scrutiny 
in electrical and construction products (European Alliance for SMC/BMC, 2011).

The modular construction significantly reduces manual handling risks. All individual 
EV Kube components weigh below 20 kg, while the largest panel weighs less than 18 
kg, remaining within recognised manual handling guidance. As a result, the product 
can typically be assembled by a single installer without cranes or lifting equipment, 
subject to site-specific risk assessment. This reduces both physical handling risks and 
the requirement for specialist lifting operations.

Independent engineering assessment undertaken by the University of Manchester 
has evaluated the performance of EV Kube foundations under different substrate 
conditions, backfill methods and wind loading scenarios. The resulting guidance 
supports installers in selecting suitable installation methods based on site-specific 
ground conditions.
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3. Governance & Financial Benefits
The EV Kube has been developed to improve installation efficiency while reducing 
overall project costs. Unlike traditional concrete foundations, installation does not 
require wet concrete pouring, curing periods or heavy precast components. This 
enables faster deployment, reduces programme delays associated with weather 
conditions and allows infrastructure to become operational more quickly.

These operational efficiencies are consistent with published industry findings on the 
production and processing characteristics of BMC/SMC materials more broadly. When 
compared on the basis of equivalent mechanical performance rather than equivalent 
weight, composite parts of this type have been reported to require substantially less 
production energy, by a factor of several times, than parts of comparable strength 
manufactured from steel, aluminium or engineering thermoplastics, while also 
benefiting from shorter tooling lead times and lower tooling costs for lower-volume 
production runs than steel (European Alliance for SMC/BMC, 2011; European Alliance 
for SMC/BMC, 2016). The inherent corrosion resistance of BMC/SMC materials also 
means that, industry-wide, a significant proportion of components in this material 
family do not require post-production painting for protective purposes, further 
reducing embodied production energy in applications, such as EV Kube, where colour-
matched painted finishes are not a specification requirement (European Alliance for 
SMC/BMC, 2011).

The flat-pack modular design also delivers operational savings throughout 
transportation and logistics. Smaller EV Kube models can be delivered by courier 
in multiple lightweight packages rather than palletised concrete products, reducing 
transportation costs and removing the need for pallet handling equipment on site. This 
simplified logistics model also improves access to constrained installation locations.
By reducing labour requirements, installation equipment and construction time, the 
EV Kube offers contractors a practical alternative to conventional concrete foundations 
while maintaining long-term durability and performance. These operational 
efficiencies support more scalable deployment of EV charging infrastructure without 
compromising installation quality or product reliability.

3.1 Independent Structural and Wind-Load Verification
Beyond these operational and cost advantages, the commercial risk profile of EV 
Kube is further supported by independent engineering verification. The Charge-M8 
470-series foundation models (470-0300, 470-6300 and 470-6600) have been assessed 
by the University of Manchester’s School of Engineering, Department of Mechanical 
& Aerospace Engineering, across two dedicated studies covering wind loading and 
vehicular impact scenarios (University of Manchester, 2025a; University of Manchester, 
2025b), providing clients with an independent evidence base to support procurement 
and installation decisions.
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The first study applied analytical wind-loading methods, based on reference wind 
speeds from BS EN IEC 60721-3-4:2019 and passive earth pressure theory, to assess 
the overturning resistance of each foundation model across three backfill methods 
(MOT 1 only, MOT 1 with Postcrete, and concrete) and two surrounding soil types 
(sandy and clay), with and without groundwater. Under the more realistic logarithmic-
reference wind baseline (equivalent to reference wind speeds of up to approximately 
32.5 m/s at 10 m height), all foundation configurations provided sufficient resisting 
moment to prevent overturning, with the sole exception of the smallest foundation 
(470-0300) fitted with MOT 1 backfill alone. Under the more conservative design-
speed baseline (up to 67 m/s), concrete-based backfills and the combined MOT 1 
with Postcrete method continued to provide adequate resistance across all three 
foundation sizes (University of Manchester, 2025a).

The same study assessed foundation resistance against vehicular impact in line with the 
mechanical protection requirements of BS 7671 (Appendix 5 and Clause 8.10), which 
specify that publicly accessible EV charging equipment must satisfy an IK08 impact 
rating, or equivalent protection, unless installed where accidental vehicle collision 
cannot occur. All three Charge-M8 foundation models, across every backfill method 
evaluated, were confirmed to withstand IK08 impact loading, and all configurations 
except the smallest model fitted with MOT 1-only backfill also met the more stringent 
IK10 rating. Realistic vehicle collision scenarios, modelled using Eurocode BS EN 
1991-1-7 and BS 6399-1 methodology, exceeded these standardised ratings at higher 
impact speeds, and the study recommended that supplementary protective measures 
such as barriers or bollards be specified where exposure to higher-speed vehicle 
impact is anticipated (University of Manchester, 2025a).

A subsequent, higher-fidelity Computational Fluid Dynamics (CFD) study extended 
this analysis using steady and unsteady Reynolds-Averaged Navier–Stokes (RANS/
URANS) simulation and Large Eddy Simulation (LES) to resolve realistic wind flow, 
turbulence and wake behaviour around the charging station. Mesh-independence 
and domain-size verification checks confirmed the robustness of the simulation setup, 
and the CFD-derived overturning demand was consistently found to be lower than the 
corresponding analytical estimate, confirming that the original analytical assessment 
represents a conservative, safety-favouring prediction (University of Manchester, 
2025b).

The critical wind loading case was identified at a 45° incidence angle and a reference 
wind speed of 67 m/s. Under this condition, the smallest and most exposed foundation 
configuration (470-0300 with MOT 1 backfill) was shown to provide a comfortable 
stability margin in dry ground conditions, with mean and peak factors of safety of 
approximately 1.87–1.96 and 1.68–1.93 respectively. Stability was maintained, though 
with reduced margin, under half-submerged groundwater conditions (mean factor of 
safety approximately 1.33–1.43), while full submersion was identified as the limiting 
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condition, for which drainage or equivalent site mitigation is recommended to preserve 
the required margin of safety (University of Manchester, 2025b).

Taken together, these two independent, methodologically distinct studies, analytical 
and CFD-based, provide converging verification that the Charge-M8 EV Kube 
foundation system meets recognised UK and European structural, wind-loading and 
impact-resistance standards across a representative range of installation conditions. 
This reduces installation risk and supports the commercial and operational case for 
EV Kube by giving clients an independently verified basis for site-specific backfill 
selection and specification.

3.2 Comparative Installation and Lifecycle Cost Analysis
The financial advantage of EV Kube is most clearly demonstrated when it is compared 
directly against the two conventional foundation methods most commonly specified 
for EV charger installations: wet-pour concrete with shuttering, and precast concrete 
block. Across labour, equipment, programme time and long-term maintenance 
liability, EV Kube consistently removes cost drivers that are unavoidable with both 
traditional approaches.

3.2.1 Labour and Equipment Hire
because the largest EV Kube panel weighs less than 18 kg, within the 20 kg threshold 
set out in UK manual handling guidance, the system can typically be assembled by a 
single installer without cranes, concrete mixers or other heavy lifting plant. Wet-pour 
installation requires mixing equipment, shuttering materials and a multi-person crew 
on site for the pour and finishing stages, while precast concrete block installation 
requires heavy lifting equipment to place each block safely. In both cases, this translates 
directly into plant hire charges, operator day rates and larger installation crews that 
EV Kube avoids.

3.2.2 Programme Time
wet-pour concrete requires a curing period before the foundation can be loaded, 
during which the site remains occupied and exposed to weather-related delay risk; a 
delayed pour can cascade into lost labour and equipment hire days. Precast concrete 
block avoids the curing delay but still requires a full working day and lifting equipment 
to install. EV Kube, by contrast, supports one-day installation without weather delay 
risk, shortening the overall programme and reducing the number of billable days for 
labour and any hired equipment on site.

3.2.3 Logistics
EV Kube is delivered in three lightweight packages by standard courier, avoiding the 
pallet networks required for concrete block deliveries and removing the need for 
pallet handling equipment, such as forklifts, on site. This reduces both delivery cost 
and the site access requirements needed to receive a palletised load.
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* The largest Charge-M8 EV Kube panel weighs less than 18 kg, well within the 20 kg manual handling 
regulations guidance.
** EV Kube is delivered in three packages by courier, offering significant savings over pallet networks 
and removing the need for pallet handling equipment on site.
*** BMC can be recycled, either by grinding it for use as filler in new SMC/BMC products or by using 
it as fuel in cement kilns, contributing to a more circular economy.

3.2.4 Long-Term Maintenance and End-of-Life Cost
unlike wet-pour and precast concrete, which are exposed to a risk of cracking, water 
ingress and freeze-thaw degradation over time, EV Kube is manufactured to consistent 
quality using corrosion- and weather-resistant BMC and DMC composite materials, 
with no equivalent cracking risk. This reduces the likelihood of repair or replacement 
costs over the asset’s service life. At end of life, EV Kube’s BMC components are 
recyclable, either as filler material in new SMC/BMC products or as fuel in cement 
kiln operations, avoiding the landfill disposal costs typically associated with retired 
concrete foundations.

The comparison below summarises how EV Kube performs against wet-pour and 
precast concrete block installation across these practical cost and delivery criteria.

Comparison Criteria Wet Pour & 
Shuttering Concrete Block Charge-M8 EV 

Kube 

One-person installation ✗ ✗ ✓ 

Can be installed without heavy lifting or mixing 
equipment ✗ ✗ ✓ 

Faster installation compared to the time-
consuming process of wet concrete casting and 
curing 

✗ ✓ ✓ 

Installation without weather delay risk ✗ ✓ ✓ 

One-day installation ✗ ✓ ✓ 

Manual handling policy friendly* ✓ ✗ ✓ 

Adjustable stacking to suit ground conditions ✗ ✗ ✓ 

Courier delivery** ✗ ✗ ✓ 

Manufactured to consistent quality with no risk of 
cracking ✗ ✗ ✓ 

Low environmental impact & carbon footprint ✗ ✗ ✓ 

Recyclable*** ✗ ✗ ✓
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Conclusion
The Charge-M8 EV Kube demonstrates how composite engineering can support 
more sustainable EV infrastructure delivery through improved resource efficiency, 
safer installation practices and reduced project complexity. Its modular composite 
construction enables lower material dependency on traditional concrete installation 
methods while supporting circular economy principles through recyclable materials 
and an established product return scheme.

Combined with reduced manual handling requirements, simplified logistics and 
efficient installation, the EV Kube provides a balanced approach to environmental 
responsibility, operational performance and commercial practicality. As Charge-M8 
continues to increase recycled and bio-based material content alongside improvements 
in manufacturing processes, the EV Kube is well positioned to contribute towards more 
sustainable EV charging infrastructure projects — a direction that is well supported by 
the wider evidence base on BMC/SMC composite materials published by European 
and UK industry bodies (European Alliance for SMC/BMC, 2011; European Alliance 
for SMC/BMC, 2016; Composites UK, 2026).

Note on Sources
Except where explicitly attributed to Charge-M8’s own product documentation or to 
the University of Manchester’s product-specific assessment, the comparative figures 
and material-performance findings cited in this report are drawn from published, 
publicly available third-party research into BMC/SMC and wider composite materials 
generally. These sources are presented as independent, corroborating industry 
evidence for the material category and manufacturing approach used in EV Kube, 
rather than as product-specific test results for EV Kube itself. Charge-M8 recommends 
that customers requiring product-specific certification data for formal ESG/CSR 
submissions refer to the Charge-M8 EV Kube Installation and Operation Manual, the 
EV Kube Product Leaflet, and the University of Manchester foundation performance 
assessment referenced below.
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