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About the VBA  
The Value Balancing Alliance (VBA) is a coalition of around 30 multinational companies 
committed to driving sustainability by measuring and valuing corporate impacts on nature 
and society. Our world has been running through the most significant structural change in 
the last 250 years. We experience the environmental credit crunch: The paradigm of 
economic growth building on infinite resources is over. We enter the impact economy – 
requiring a new understanding of value creation1. VBA’s mission as a not-for-profit alliance 
is to jointly create a globally applicable and comprehensive methodology together with 
the International Foundation for Valuing Impacts, Inc. (IFVI) for measuring sustainable value 
creation – impact accounting. Impact accounting has been successfully tested over the 
last fifteen years by leading companies across regions and industries. It gains more and 
more traction as a solution to translate ESG metrics into the language of business 
(monetization) and turning the sustainability reporting challenge into a force for value 
creation. The VBA is pioneering impact accounting in various collaborations, which 
contextualizes sustainability data and translates it into comparable monetary values, 
reflecting corporate impacts across the entire value chain.  
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1.  Introduction 
The urgency to consider circularity in our current economic model arises from the 
challenges posed by an ever-increasing linear resource model. At present, humanity is 
exploiting natural resources 1.75 times faster than the planet can regenerate them.2 Six out 
of the nine planetary boundaries that maintain the Earth's balance and ability to recover, 
have already been surpassed.3 As consumption continues to accelerate, the threat of 
resource scarcity to our economy intensifies more than ever before. A logical solution is to 
adopt a closed-loop system, which seeks to prolong resource usability from an ecological, 
social, and economic perspective. Circular economy (CE) is an “economic system that uses 
a systemic approach to maintain a circular flow of resources, by recovering, retaining or 
adding to their value, while contributing to sustainable development”4.  

Beyond ecological concerns, economic pressures also underscore the need for circularity. 
Business models are increasingly exposed to risks from scarce primary raw materials and 
unstable global supply chains. Enhancing resilience through circular material flows and 
exploring innovative models—such as “product as a service”—can mitigate these risks and 
unlock new revenue opportunities.  

Regulatory developments further highlight the growing importance of circularity, 
particularly within the European Union. Circularity is included in the EU’s economic agenda 
and reflected in numerous regulations and policy initiatives, such as the EU's Circular 
Economy Action Plan5, the resource use and circular economy topical standard in 
Corporate Sustainability Reporting Directive (CSRD)6, EU Regulation on deforestation free 
products (EUDR)7, Ecodesign for sustainable products regulation (ESPR)8, and the Clean 
Industrial Deal, where circularity is a core element 9. Internationally, countries like China are 
also advancing the circular agenda through initiatives such as the China Association of 
Circular Economy (CACE)10 and the Platform for Accelerating the Circular Economy (PACE)11. 
Additionally, the launch of the new 59000 series for the Circular Economy standards by 
ISO12 signals a broader international alignment and recognition of the topic's strategic 
importance. 

In addition to regulatory measures, several internationally recognized frameworks support 
the development of CE strategies. One widely adopted example is the 10R framework (see 
Box 1 for more detail), which defines ten strategies to assess potential adjustments 
regarding resource flows and waste processes across different phases of the CE.13 A key 
challenge in implementing CE strategies lies in their effective integration into strategic 
planning and in clearly demonstrating their contribution to sustainable value creation.14 
While certain strategies can strengthen business model resilience, for example by 
reducing dependence on raw materials from volatile or unreliable supply chains, 

 
2 Global Footprint Network. (n.d.). How many Earths or countries do we need? 
3 Stockholm Resilience Centre. (n.d.). Planetary Boundaries. 
4 International Organization for Standardization. (2024). ISO 59004:2024 - Circular economy — Vocabulary, principles and 
guidance for implementation. 
5 Communication and Information Resource Centre for Administrations, Businesses and Citizens. (n.d.). Circular Economy 
Policy - Library. 
6 European Union Law. (2022). Directive (EU) 2022/2464 of the European Parliament and of the Council of 29 January 2022. 
7 European Union Law. (2023). Regulation (EU) No 2023/1115 of the European Parliament and of the Council. 
8 European Union Law. (2024). Regulation (EU) No 2024/1781 of the European Parliament and of the Council. 
9 European Commission. (n.d.). Clean Industrial Deal. 
10 China Association of Circular Economy. (n.d.). Homepage. 
11 Platform for Accelerating the Circular Economy. (n.d.). Homepage. 
12 International Organization for Standardization. (2024). ISO 59004:2024 - Circular economy — Vocabulary, principles and 
guidance for implementation. 
13 Circularise. (n.d.). R Strategies for a Circular Economy. 
14 International Aluminium Institute. (n.d.). Public Global Cycle. 
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sustainable value creation extends beyond these benefits. It requires a comprehensive 
approach that takes into account a wide range of environmental impacts, as circularity is 
not connected to only one environmental topic such as GHG emissions or waste. Similarly, 
decision makers need to be aware of the different environmental impacts, the adoption of 
varying CE strategies could create. Current sustainability reporting metrics make it difficult 
to compare the environmental impacts of different strategies. As a result, decision-makers 
struggle to identify the most effective CE approach for optimizing a sustainable value 
creation. To ensure the long-term viability of business models and creating sustainable 
value, it requires a holistic approach that considers different environmental impacts to 
assess the specific social and financial returns on investment of different CE strategies. 

In this context, impact accounting emerges as a tool, enabling firms to address issues of 
competitiveness, regulatory compliance, resource dependency, and the visibility of trade-
offs. This paper employs impact accounting to compare the Social Return on Investment 
of three distinct R-strategies by evaluating their potential reduction of environmental 
impacts. The aim of this paper is to provide guidance for entities for evaluating impacts 
resulting from the implementation of circularity strategies and using them alongside 
financial information for better decision-making. 

2. Circularity Strategies in Impact Accounting for Sustainable Value 
Creation 

Transforming efforts to reduce environmental impacts into a strategic asset involves 
embedding KPIs into decision-making 
processes. This enables the creation of 
sustainable value, with impact 
accounting playing a critical role in 
measuring and driving progress. At the 
core of the reduction of environmental 
impacts through circularity lies the 
application of the 10R framework (see 
Box 1). The R-strategies are organized 
according to a resource use and waste 
management hierarchy and grouped 
into short, medium, and long loops. 
Strategies higher in the hierarchy—like 
Reduce, which emphasizes product 
design improvements—tend to deliver 
greater environmental and societal 
benefits. In contrast, strategies like 
Recycling, which fall into the long-
loop category, typically result in lower 
benefits. This is primarily due to the 
necessity of additional material 
transformation processes, which inherently generate environmental impacts. The R-
strategies can be applied across multiple stages of a product's life cycle. For instance, 
reusing materials, components, or products can occur during materials processing, 
manufacturing, or the use phase. These product life cycle stages can also be connected 
to corresponding value chain stages. By mapping the R-strategies onto the distinct phases 
of a product's life cycle for a specific entity, impact accounting can be systematically 
applied throughout the value chain to evaluate and, ideally, improve multiple impacts. 

Box 1: Overview of the 10R framework 

Refuse - Avoid the use of products and raw materials in production 

Rethink - Reevaluate ownership, usage, and maintenance of 
products 

Reduce - Minimize the consumption of materials 

Reuse - Make use of products again for secondary purposes 

Repair - Preserve and fix existing products 

Refurbish - Restore and enhance products to improve their 
condition 

Remanufacture - Produce new items using discarded products or 
parts for the same purpose 

Repurpose - Create new products from discarded materials or parts 
for a different purpose 

Recycle - Transform waste into new products or materials 

Recover - Convert waste into energy through processing 



 

PAGE 6 
 

   
© 2025 Value Balancing Alliance    

To illustrate this concept, Figure 1 presents the perspective of a component manufacturer.  

 
Figure 1: 10R-Strategies mapped onto the product life cycle and impact pathway stages within the value chain 
from the perspective of a component manufacturer 

Understanding the trade-offs of different CE strategies through impact accounting is a 
powerful tool for optimizing an entity’s sustainable value creation. For instance, 
comparative analyses of recyclates derived from fossil-based materials, virgin resources, 
and renewables reveal significant variations in environmental effects. While recyclates may 
reduce greenhouse gas emissions, they can contribute more to water pollution than 
renewable alternatives, which themselves may involve greater land use impacts. 

The ecological and financial benefits derived from circular strategies are inherently case-
specific, depending heavily on the unique interplay of multiple R-strategies and business 
models at hand.15 In practice, the most effective sustainability initiatives often leverage a 
combination of these strategies, thereby producing diverse outcomes in terms of both 
social and financial returns on investment.  

In this context, integrating a Social Return on Invest (SROI) as a key performance indicator 
(KPI) within strategic planning processes can enhance not only sustainability performance 
but also simplify decision making and governance. It enables organizations to monitor and 
evaluate the impacts of their circular initiatives with more clarity. In this context, a reference 
point is essential. The status quo of the anticipated environmental changes (e.g., GHG 
emissions, water consumption) serves that purpose. This is crucial not only for initial target-
setting but also for subsequent cycles of impact accounting. Clearly defined, measurable 
targets support the development of a coherent narrative around an entity’s sustainability 
performance over time. The measured sustainability performance, in turn, facilitates 
informed strategic decision-making and continuous improvement. The presented 
approach is, furthermore, consistent with the minimum disclosure requirements set forth 
by the CSRD, which emphasize the importance of establishing targets based on a defined 
baseline year and reference value. 

 
15 Zorpas, A. A. (2024). The hidden concept and the beauty of multiple “R” in the framework of waste strategies development 
reflecting to circular economy principles. 
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3. Comparing the Social Return on Investment of different Circularity 
Strategies 

Defining the status quo as a reference point, the applicability of SROI based on a circularity 
strategy is demonstrated in a simplified manner by calculating it at the material level (e.g., 
amount of procured aluminum). To calculate the impacts of different circularity strategies, 
a simplified example of a European electronics manufacturer that relies on aluminum for 
component production in Poland is used. Currently, the company sources aluminum 
through conventional supply chains from China as one of the world’s largest aluminum-
producing nations.16 In operating within a global B2B context where there is no 
transparency regarding end-of-life product handling, it is cautiously presumed that most 
of the aluminum used in products ultimately becomes waste and ends up in landfills 
sometime in the potentially distant future in the product life cycle. 

Table 1 maps the activities and associated environmental impact drivers17 across the life 
cycle stages of the aluminum that triggers the relevant VBA/IFVI topic methodologies. In 
the fourth column, the topic methodologies selected for the calculation of the use case 
are highlighted in blue. At least one significant topic methodology per value chain stage 
has been chosen for the use case to ensure a transparent and holistic representation of the 
most important reductions and dependencies, which serves as a high-level illustration. 

Table 1: Status quo activities and high-level environmental topic methodologies of aluminum manufacturing 

Value 
Chain 
Stage 

Life Cycle 
Stage Triggering Activities Environmental Key 

Impact Drivers 

Relevant VBA/IFVI 
topic methodologies 
(blue for use case) 

U
ps

tre
am

 Extraction 
Bauxite mining alters 
ecosystems and uses 
significant freshwater 

Deforestation, habitat 
loss, water stress 

- Land use / 
conversion 

- Water consumption 

Processing 

Coal-powered 
smelting, caustic 
refining leads to red 
mud & chemical 
discharges 

High CO₂ emissions, 
toxic waste (red mud), 
local air/water pollution 

- GHG emissions 
- Air pollution 
- Water pollution 
- Waste 

O
w

n 
op

er
at

io
ns

 

Manufacturing 

Machining, forming, 
and assembly 
processes with offcuts 
and scrap 

Energy consumption, 
solid waste generation 

- GHG emissions  
- Waste  

D
ow

ns
tre

am
 

Distribution 
Intercontinental 
transport (air, sea), 
single-use packaging 

CO₂ emissions, marine 
pollution, landfill 
pressure 

- GHG emissions (fossil 
fuel use) 

- Waste (packaging) 
- Air pollution 

Use Phase 

Aluminum used in 
poorly designed 
products with short 
lifespan 

Increased replacement 
rate, resource depletion 

- GHG emissions (due 
to low durability and 
short product life) 

- Waste 
 
End-of-Life 
 

Aluminum discarded 
as mixed waste; ends 
up in landfill 

Loss of embodied 
energy, long-term waste 
buildup, leachate risk 

- Waste 
- Land use 

 

 

 
16 International Aluminium Institute. (n.d.). Public Global Cycle. 
17 In this context defined as a process that initiates or contributes to primary and secondary long-term effects on the 
environment. 
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In this case, the company is considering three potential targets, each reflecting a distinct 
circular economy (CE) strategy: 

• Reduce: Decrease the required amount of aluminum by 20% through new product 
design. 

• Remanufacture: Reintegrate 20% of aluminum parts taken back from clients 
directly into the manufacturing of new products. 

• Recycle: Replace 20% of conventionally procured aluminum with externally 
sourced recycled aluminum. 

The subsequent analysis calculates the SROI of each strategy to identify which target offers 
the greatest potential for reducing environmental impacts. 

3.1  Reduce 
Assuming the company reduces the required aluminum usage by 20% through a new 
product design that minimizes the need for aluminum components without substituting 
them with other material components—achieving a pure reduction in material 
requirements—no trade-off effects occur within the value chain. The primary environmental 
impact within the company’s operations stems from its high energy demand. Consequently, 
the 20% reduction in the need for aluminum components directly translates to a 20% 
decrease in energy consumption, as the energy required for machining, forming, and 
assembling these eliminated components is no longer needed. Furthermore, 
environmental impacts in the upstream value chain would also decline proportionally, 
resulting in a 20% reduction in both paved land use and GHG emissions associated with the 
smelting process. In addition, reducing the material input leads to a corresponding 
reduction in the downstream value chain, with a 20% decrease in aluminum waste assumed 
at the end-of-life. The following figure illustrates these reductions, and the accompanying 
table presents the corresponding environmental data and the calculation of impacts. 

 
Figure 2: Reduce strategy application and corresponding effects on impact pathways 
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Hence, the environmental data changes as follows: 

Table 3: Valued Impacts calculation of Reduce strategy  

Life cycle 
stage 

Topic Category & 
Location 

Impact Country Environ-
mental 
data 

VF Valued 
Impacts 

Resource 
extraction 

Land Use Paved Lost 
Ecosystem 
Services 

China 0.0096  
ha 

$6,460.00 
/ha 

$62.02 

Processing GHG 
Emissions 

N/A for 
GHG 

N/A for 
GHG 

China 144  
tCO2e 

$236.00 
/tCO2e 

$33,984.00 

Manufac-
turing 

GHG 
Emissions 

N/A for 
GHG 

N/A for 
GHG 

Poland 12  
tCO2e 

$236.00 
/tCO2e 

$2,832.00 

Waste Non-
Hazardous; 
Landfill 

Leachate Poland 2.4 t $0.83/t $1.99 

Waste Non-
Hazardous; 
Landfill 

Disamenity Poland 2.4 t $19.84/t $47.62 

Waste Non-
Hazardous; 
Landfill 

Waste 
GHGs 

Poland 2.4 t $187.00/t $448.81 

End-of-life Waste Non-
Hazardous; 
Landfill 

Leachate United 
States 

5.6 t $0.51/t $2.85 

Waste Non-
Hazardous; 
Landfill 

Disamenity United 
States 

5.6 t $19.17/t $107.38 

Waste Non-
Hazardous; 
Landfill 

Waste 
GHGs 

United 
States 

5.6 t $187.00/t $1,047.22 

SUM = $38,533.89 

With a total of $38,533.88, the SROI is calculated as follows: 

SROI = Impact costs reference case – Impact costs after Reduce strategy deployment 

 SROI = $48,167.35 - $38,533.89 = $9,633.46 

 

3.2  Remanufacture 
The Remanufacture strategy involves reusing 20% of aluminum components returned by 
clients in the production of new products and requires only limited additional 
manufacturing activities, such as disassembling the products into individual components. 
However, it does not require energy-intensive processes like reforming the aluminum. 
Therefore, in this case, it is assumed that the environmental savings amount to 16% rather 
than 20%, reflecting the reduced need for new aluminum reforming. The same proportion 
is presumed for the returned aluminum's scrap waste, estimating that 20% of the reclaimed 
aluminum ultimately transforms back into scrap waste, subsequently effectuating a scrap 
waste reduction of 16%. For the upstream and downstream value chains, the same 
proportional reductions as assumed in the Reduce strategy are applied, since there are no 
significant changes to the selected impact accounts of the use case.  
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3.3  Recycle 
For the Recycling strategy, it is assumed that the company seeks to replace 20% of its 
conventionally sourced aluminum with recycled aluminum. Since there is no significant 
difference in the energy requirements for reforming conventional versus recycled 
aluminum within the company's own operations, no impact reduction is realized at this 
stage.  

Changes in the impact accounts, in this case, occur only upstream and downstream. 
Assuming that aluminum, which would normally end up as waste, is used as an input for 
the recycling process upstream—and given that aluminum can be recycled almost 1:1 with 
minimal losses—a 20% reduction is assumed for the downstream impact. In the upstream 
value chain, the same conditions as in the other strategies apply: a 20% reduction in energy 
consumption for conventional aluminum production and a 20% decrease in bauxite mining 
for resource extraction. However, the additional processes required for melting recycled 
aluminum are estimated to consume approximately 10% of the energy needed for 
conventional aluminum production. As a result, 2% must be deducted from the overall 
energy savings, leading to a net upstream energy savings of 18%. 

 
Figure 4: Recycle strategy application and corresponding effects on impact pathways 
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Table 5: Valued Impacts calculation of Recycle strategy 

Life cycle 
stage 

Topic Category & 
Location 

Impact Country Environ-
mental 
data 

VF Valued 
Impacts 

Resource 
extraction 

Land Use Paved Lost 
Ecosystem 
Services 

China 0.0096 
ha 

$6,460.00
/ha 

$62.02 

Processing GHG 
Emissions 

N/A for GHG N/A for 
GHG 

China 147.6 
tCO2e 

$236.00 
/tCO2e 

$34,833.60 

Manufac-
turing 

GHG 
Emissions 

N/A for GHG N/A for 
GHG 

Poland 15 tCO2e $236.00/t
CO2e 

$3,540.00 

Waste Non-
Hazardous; 
Landfill 

Leachate Poland 3 t $0.83/t $2.49 

Waste Non-
Hazardous; 
Landfill 

Disamenit
y 

Poland 3 t $19.84/t $59.53 

Waste Non-
Hazardous; 
Landfill 

Waste 
GHGs 

Poland 3 t $187.00/t $561.01 

End-of-life Waste Non-
Hazardous; 
Landfill 

Leachate United 
States 

5.6 t $0.51/t $2.85 

Waste Non-
Hazardous; 
Landfill 

Disamenit
y 

United 
States 

5.6 t $19.17/t $107.38 

Waste Non-
Hazardous; 
Landfill 

Waste 
GHGs 

United 
States 

5.6 t $187.00/t $1,047.22 

SUM = $40,216.10 

SROI = $48,167.35 - $40,216.10 = $7,952.25 

 

3.4  Comparing valued impacts 
It can be observed that the Reduce strategy yields an SROI of $9,633.40, the 
Remanufacture strategy an SROI of $9,412.18, and the Recycle strategy an SROI of 
$7,952.26. This demonstrates that the higher a strategy is positioned in R-hierarchy, the 
greater its SROI. The gap between the Reduce and Remanufacture SROI –difference 
between small and medium loop strategy- is not as large as the gap between 
Remanufacture and Recycle SROI -difference between medium and long loop strategy. 
This could be attributed partially to the exclusion of other topic methodologies. For 
instance, impact costs associated with GHG emissions from additional transport for 
collection would decrease the SROI of the Remanufacture strategy. However, it should also 
be noted that, depending on individual circumstances, a combination of these strategies 
may offer the most efficient approach, both from a social and financial perspective.  

As illustrated in the figure, the bulk of environmental impacts transpire during the upstream 
value chain, highlighting a significant opportunity for curtailing valued impact (SROI per 
value chain stage in dotted line). The potential for reduction in own operations is exclusively 
incorporated within the Reduce and Remanufacture strategies. The SROI in downstream 
remains consistent across all three CE strategies due to similar degrees of waste 
avoidance. 
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Assuming the CE strategies affect only 20% of materials, the corresponding decrease in 
valued impacts can be proportionally aligned. Upon scrutinizing the SROI of each strategy 
in comparison to the overall impact costs of the reference case, the Reduce strategy 
emerges as the most promising, cutting impact costs by as much as 20%. The ratio here is 
a clear 1:1. However, the Remanufacture and Recycle strategies are only marginally less 
effective, reducing impact costs by 19.65% and 16.50% respectively. 

These percentages corroborate the R-hierarchy when viewed from an impact perspective. 
Nevertheless, it's worth noting that if ambitions exceed the baseline assumption of 20%, 
the potential for reducing impacts could be dramatically amplified. 

 
Figure 5: SROI comparison of three CE strategies 

4. Outlook 
This case illustrates the applicability of impact accounting through a simplified, 
hypothetical example, using comparable targets to illustrate the different R-strategies. The 
results affirm the R-hierarchy from an impact perspective. It is important to recognize that 
elevating material level ambitions beyond a presumed 20% necessitates the 
acknowledgment that this pertains to a single material within an entire product and non-
exhaustive impact accounts, for instance, water consumption, which was not included in 
the examples. By identifying the areas with the most significant environmental impacts in 
a complete product and adjusting the ambition targets accordingly, taking trade-offs into 
account, the SROI can be significantly increased. 

Moreover, the method of assessing the goals based on the environmental impacts closely 
mirrors the comparative Life Cycle Assessment (LCA). Phase 3 of the LCA delineates the 
Life Cycle Impact Assessment.23 However, monetary values of the impacts are excluded in 
this process. As a result, a natural course of further development could be integrating these 
monetary values to facilitate a comparison with financial indicators, thereby expanding the 
scope of evaluation at this stage. The comparison of impact costs and financial indicators 
is essential to establish a successful business model in the long term. This becomes 
especially relevant considering today's environmental and social impacts translate into 
tomorrow's financial risks and opportunities. 

  

 
23 European platform for life cycle assessment. (n.d.). Life cycle assessment. 
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Nevertheless, the difficulty lies in precisely assigning impact reductions to these specific 
R-strategies while balancing the complex trade-offs between different approaches. 
Furthermore, it is crucial to ensure that there is no 'double counting', e.g., counting GHG 
emission reductions as absolute values in the annual statement, and counting them again 
as savings. 

Illustrating the industry's primary impacts24 alongside the effectiveness and typical trade-
offs of the R-strategies from an industry-specific perspective could benefit further 
development. Additionally, the identification of the need for CE measurement using 
suitable indicators and methods presents an important challenge.25 To concretely facilitate 
the transition from value chains to value networks, the ISO 59000 series has established an 
international standard for CE. This transformation could be bolstered with the 
implementation of concrete performance metrics, thereby encouraging benchmarking 
and fostering the successful deployment of effective CE strategies.  

 
24 Please see the VBA and WifOR reports across 11 Key Economic Sectors regarding impact intensities: https://www.value-
balancing.com/en/publications/vba-wifor-institute-reports-across-11-key-economic-sectors.html 
25 Saidani et al. (2024) The future of circular economy metrics: Expert visions 

https://www.value-balancing.com/en/publications/vba-wifor-institute-reports-across-11-key-economic-sectors.html
https://www.value-balancing.com/en/publications/vba-wifor-institute-reports-across-11-key-economic-sectors.html
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