Delivering ‘environmental net-gain’ through the
development of an Eco-metric: A UK highways
application
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Introduction
Governments are under increasing pressure to meet a growing public interest
and desire for improved environmental outcomes arising from infrastructure
development.
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Recently, the Defra 25 Year Environment Plan demonstrated the UK
Government’s commitment to ‘environmental net-gain’. The former includes
biodiversity net-gain (BNG) which underpins wider societal and economic
benefits generated by green infrastructure (GI).
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Fig 3: BU per hectare for each EnvIS habitat type throughout the M25 DBFO. Red line shows the mean

While there is a metric to measure BNG (the
biodiversity unit metric) there is currently no
‘industry ready’ metric to account for ecosystem
services (ES) when a company invests in GI and
BNG.

• ‘Hazel coppice’, ‘pond’ and ‘ditch’ habitats supplied much higher BU / ha
compared to the mean, demonstrating the importance of these habitat types.
• Species rich grassland (SRG) supplied highest BU / ha of all grassland habitats.
This reflects HE commitments to align with the National Pollinator Strategy.

To meet this need, we piloted preliminary work by
Natural England (NE) to develop a metric to
measure ES provision from a projects habitat
losses and gains. The metric was piloted on the
M25 design, build, finance and operate (DBFO)
contract. The aims were two-fold:
1. To support NE’s work to incorporate ES
provision in biodiversity unit (BU) calculations
2. To respond to Highways England’s (HE)
commitments outlined in its 2015 Biodiversity
Plan

Fig 1: Map of the M25 DBFO study site

Methods

Fig 4: Radar chart showing total ES units and ES units per hectare across the M25 DBFO

The draft Eco-metric (herein referred to as Eco-metric) is based on 19 land cover
types (CEH, 2007) that had been scored on ES provision (against ten ES) using
the approach in the UK National Ecosystem Services Assessment.
We converted habitats classifications used in industry into the Eco-metric land
cover types and scored habitat condition using the approach adopted for the UK
Government’s ‘biodiversity unit’ metric (Defra, 2012).
We applied the Eco-metric using HE’s Environmental Information System (EnvIS)
– a GIS platform with habitat classification and management data. To calculate BU
and Eco-units the following approach was taken:

• The highest total ES units were for wild species diversity and soil function.
Enhancing biodiversity is a stated priority for HE.
• The lowest total ES units were for air quality and agricultural food provision.
Improving air quality is also a stated priority for HE, but not through GI.
• Pollination services (also a stated HE priority) scored low on a per hectare
basis. The latter partly reflects low absolute provisions of SRG across the
network, where HE improvement schemes are on-going.
• ‘Freshwater’ and ‘fen marsh and swamp’ habitat contributed the highest ES
units / ha. These habitats are particularly important for wild species diversity.

Conclusions
•

•

•

This pilot demonstrates the Eco-metric offers usability and cost effectiveness in
a highways context. Usability is demonstrated through successful application of
pre-existing habitat data to determine ES provision. Cost effectiveness is
addressed through timeliness in application.
Mainstreaming the Eco-metric through Environmental Impact Assessment with
BNG approaches could contribute to more sustainable infrastructure
development through improved decision making.
Employing the metric to evaluate environmental improvement schemes may
improve the cost effectiveness of investments in GI and BNG whilst allowing
better targeting of highways interventions at key services.

Fig. 2: Flow chart demonstrating process for calculating BU and ES scores

Results
The M25 DBFO covers 234 miles and includes an area of 2,173 hectares of
habitat (excluding adjacent areas). Combined, ‘open grassland’ and ‘woodland’
accounted for ~78% of all habitat throughout the network. An average of 8 BU per
hectare were noted for the M25 DBFO (Table 1).
Figure 3 provides an example of mature woodland habitat on the network. There
is high variation in the width of green verges across the DBFO network.

Table 1: Summary of key habitat parameters and BU on the M25 DBFO
Parameter
Total habitat (ha)
Total biodiversity units
Average biodiversity units (per hectare)
Number of habitat patches
Mean area per patch (ha)
Total perimeter (m)
Mean perimeter per patch (m)
Dominant habitat type

Least dominant habitat type

Summary
2,173
17,855
8
7,348
0.24
3,687,436
502

Fig. 5: Example of pond habitat (left ) and woodland with scrub (right) at Wrotham Lagoon (M20)

This early-stage metric could be improved by:
1. Applying the ES scoring to a habitat classification system used by industry (e.g.
Phase One Habitat types).
2. Developing scores for a more comprehensive range of habitats and ecosystem
services, based on best available evidence.
3. Outlining methods for incorporating wider spatial configuration data (e.g.
connectivity, and patch size) into ES scoring that would improve validity at
multiple spatial scales.
4. Assigning financial values to ES provision using natural capital approaches.
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Fig 3: Mature woodland on the M25 DBFO
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