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ABSTRACT:  

Background: Applied-arts design increasingly faces the challenge of reducing material impacts while preserving aesthetic distinction and 

recognising local craft knowledge. Local materials are often promoted as inherently sustainable, although their actual performance depends on 

sourcing, treatment, production, use, repair, and disposal.  

Objective: This study develops an integrated approach to sustainable design thinking connecting material provenance, life-cycle responsibility, 

cultural and aesthetic meaning, and creative experimentation.  

Methods: An integrative conceptual review and practice-oriented comparison draw on design-for-sustainability scholarship, circular-design 

guidance, ISO life-cycle principles, UNESCO's understanding of craftsmanship, and a recent Vietnamese account of Khmu weaving. No 

prototypes, laboratory tests, or life-cycle inventories were produced.  

Results: Four recurrent tensions are identified: local identity versus environmental proof; craft continuity versus product standardisation; 

aesthetic novelty versus durability; and material substitution versus system change. A five-element PLACE framework-Provenance, Life cycle, 

Aesthetic coherence, Craft partnership, and Experimental iteration-is proposed with a decision matrix for material, cultural, and design 

assessment.  

Conclusion: Sustainable creativity in applied arts should be evaluated through a traceable design process that combines environmental 

evidence, meaningful aesthetics, and fair collaboration rather than through the unverified label 'natural' or 'local'. The framework is a conceptual 

design tool requiring testing in actual design studios and production chains. 
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1. INTRODUCTION 

Applied arts join artistic expression to material use. Furniture, textiles, packaging and craft-based objects are simultaneously functional artefacts, 

visual statements and resource decisions. Papanek (1985) argued that ecological and social responsibility must inform their conception rather than 

be added as a marketing claim. 

Contemporary discussions of sustainability have extended that argument. Ceschin and Gaziulusoy (2016) demonstrate that design for 

sustainability has evolved from improving individual products towards product-service systems and broader socio-technical transitions. The Ellen 

MacArthur Foundation (2024a) describes circularity through eliminating waste and pollution, circulating products and materials, and regenerating 

nature. These principles are compelling, but they do not automatically resolve decisions faced by a designer working with bamboo, rattan, timber, 

natural fibres, ceramics, or inherited craft techniques. A material can be locally available and still require intensive treatment, generate 

manufacturing waste, or become difficult to repair. 

At the same time, applied arts cannot be reduced to an environmental engineering problem. Colour, proportion, texture, rhythm, tactility, 

symbolism, and perceived meaning influence whether a product is valued, used, repaired, retained, or discarded. Krippendorff (2006) argues that 

design is inseparable from the meanings artefacts acquire in use. Fletcher (2014) similarly situates materials and product lifetimes within broader 

practices of consumption and localism. The practical challenge is to join material accountability with aesthetic quality rather than regard one as a 

constraint placed upon the other. 

Vietnamese craft contexts reveal why this distinction matters. The 2003 UNESCO Convention includes traditional craftsmanship as an 

intangible heritage domain and identifies knowledge, skills, and intergenerational transmission as central to safeguarding (UNESCO, 2003). A 

September 2026 report describes efforts to link Khmu basket-making to product development and markets (Ministry of Science and Technology, 

2026), but does not verify environmental savings or incomes. It provides a context for hypothetical design questions, not measured results. 

The central problem is the insufficient integration of local material identity, life-cycle evidence, aesthetic judgement, and craft participation in 

applied-arts design. PLACE is offered as a conceptual aid, not an environmental certification method. 
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This study asks three questions. RQ1: Which conceptual relationships connect local materials, aesthetic value, and ecological responsibility in 

applied arts? RQ2: What trade-offs arise as inherited craft techniques enter contemporary design and production? RQ3: What process can help 

practitioners evaluate material and aesthetic decisions transparently from brief to end of life? The contribution is a practice-oriented framework 

with operational questions and evidence requirements. No carbon footprint, comparative material score, user test, or measured performance result 

is claimed. 

 

2. LITERATURE REVIEW 

2.1. Sustainable design as product and systems responsibility 

Papanek's (1985) account of responsible design foregrounds the social and environmental consequences of objects, including wastefulness and 

planned obsolescence. McDonough and Braungart (2002) later argued for designing materials into biological or technical cycles rather than treating 

disposal as an unavoidable endpoint. Vezzoli and Manzini (2008) provide a design-oriented account of reducing environmental impacts across the 

life of products. These perspectives shift attention from the appearance of a sustainable object to its actual relationships with extraction, production, 

use, and recovery. 

Niinimäki et al. (2020) show that textile consumption and short product lifetimes have broad environmental consequences. Their fast-fashion 

evidence is not a measurement of craft products, but reinforces the need to consider actual use patterns alongside material origin. 

A contemporary systems perspective deepens this shift. Ceschin and Gaziulusoy (2016) show that design interventions occur at different scales, 

from product improvement to transitions affecting production and consumption systems. This is particularly relevant for local-material products. 

Replacing a synthetic component with bamboo may appear to improve a product, but the consequences depend on cultivation, transport, processing, 

coating, joining, useful life, and available recovery infrastructure. A narrow substitution can move an impact from one stage to another without 

making the overall product more responsible. 

The Ellen MacArthur Foundation's circular-design guidance emphasises upstream choices and extended use through maintenance, repair, reuse, 

refurbishment, and eventual material recovery (Ellen MacArthur Foundation, 2019, 2024a). These strategies do not prescribe one aesthetic 

language. A contemporary object can be minimalist, expressive, or rooted in inherited motifs and still be designed for repair. Yet a claim of 

circularity should be supported by actual product architecture and end-of-life possibilities, not just by a circular logo or a label describing material 

origin. 

2.2. Local materials: provenance, treatment, and measurable uncertainty 

The term local may refer to a short supply distance, a culturally familiar material, an identifiable production community, or a regional supply 

chain. These dimensions overlap but are not identical. A material harvested nearby may be sent far away for treatment and returned for assembly. 

Conversely, a non-local component may be highly durable, repairable, and efficiently recovered. Thus, 'local' is a useful starting question about 

provenance and socio-cultural connection, not a substitute for environmental assessment. 

ISO 14040:2006 specifies the broad framework of life-cycle assessment, including goal and scope definition, inventory analysis, impact 

assessment, and interpretation (ISO, 2006). The standard does not support assigning environmental superiority to one material without a defined 

functional unit and appropriate evidence. For applied arts, a defensible comparison might specify a service life, expected use, load-bearing 

requirements, cleaning conditions, and repair scenarios. Without those boundaries, statements such as 'rattan is always greener than plastic' or 

'handmade products emit less carbon' remain unsubstantiated. 

Material choice also involves potentially conflicting requirements. Natural fibres can provide valuable textures yet need protection from 

moisture; some finishes can increase durability while making recycling harder. Engineered composites can reduce waste at production but impede 

repair or safe separation. The Ellen MacArthur Foundation (2024b) stresses that circular material choices must also consider chemical safety. 

Accordingly, environmental thinking should accompany technical testing and supplier disclosure rather than rely on intuitive associations between 

naturalness and ecological benefit. 

2.3. Aesthetic value, emotional durability, and cultural specificity 

An object's visual and tactile qualities affect its relationship with users. Krippendorff (2006) emphasises that products become meaningful 

through their use and interpretation, not simply through designers' intended form. Fletcher (2014) similarly argues for attention to slower forms of 

consumption, local production, material literacy, and the user's role in product longevity. These perspectives suggest an aesthetic question that is 

partly environmental: will users still value the object when a trend has passed, and can its appearance accommodate wear, care, and repair? 

Aesthetic coherence does not mean copying heritage motifs unchanged. An inherited weaving technique can inspire contemporary rhythm, 

proportion, surface transparency, or joinery, while a design may deliberately avoid extracting sacred or context-sensitive images. The decisive 

requirement is interpretive integrity: design choices should demonstrate an intelligible relationship to identified materials and knowledgeable 

practitioners. A superficial ethnic style attached to an industrial product may communicate identity to consumers while obscuring the conditions 

and people through which that identity is produced. 

The UNESCO Convention recognises the safeguarding of craft knowledge and transmission rather than simply the storage of finished objects 

(UNESCO, 2003). A finished object may be attractive, but safeguarding craft knowledge requires opportunities for artisans to continue making 

and teaching. The design problem is therefore not limited to which texture looks authentic; it also concerns whether a proposed product sustains 

economically viable and culturally meaningful expertise. Innovation can support inherited knowledge when artisans participate in prototyping and 

when source techniques are documented and credited. 

Work on collaboration between designers and artisans makes the cultural dimension more specific. Hu et al. (2024), in a systematic review of 

design-craft partnerships, distinguish business, regional and capability values while noting difficulties over role allocation and shared value. 

Antunes and Nunes (2026) document a participatory project with local ceramists, illustrating a process of immersion, joint development and 

prototyping. These findings are drawn from settings outside Vietnam; they supply practical design questions rather than proof that any particular 

local-material partnership will succeed. 
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2.4. Creative experimentation and material accountability 

Contemporary creativity is frequently associated with unusual forms, hybrid materials, digital fabrication, or the reinterpretation of craft. Those 

approaches may be valuable, but novelty is not equivalent to sustainability. A complex shape can increase cutting waste or make repair difficult; 

a dramatic finish can require costly processing. Conversely, simplifying construction may enable modular replacement without sacrificing visual 

distinction. Creative judgement is stronger when formal exploration is tested against material performance and use scenarios. 

The literature suggests an iterative rather than linear process. Design teams should alternate between the larger system-who supplies materials, 

makes products, uses them, repairs them, and manages waste-and the specific decisions of proportion, texture, interface, joining, and packaging. 

Ceschin and Gaziulusoy (2016) provide the systems argument, while the Ellen MacArthur Foundation (2019) outlines design practices that begin 

before waste is produced. Applied arts can translate these ideas into annotated sketches, material passports, repair trials, cost estimates, and 

documentation of craft collaboration. 

 

3. MATERIALS AND METHODS 

3.1. Research design 

The study adopts an integrative qualitative literature review combined with conceptual design analysis. It does not evaluate an actual product 

collection; rather, it develops a framework to guide future creation and assessment in applied-arts contexts. The research questions span 

sustainability research, material selection, design semantics, traditional craftsmanship, and product development. The chosen method permits these 

perspectives to be compared while keeping the evidentiary status of illustrative design scenarios explicit. 

3.2. Source selection and evidence types 

The review combined influential design theory, circular-design and ISO guidance, UNESCO craft principles, peer-reviewed sustainability and 

design-collaboration research, and bounded Vietnamese examples. Sources were selected for relevance to material provenance, use and recovery, 

aesthetic meaning, design partnership or studio assessment; no exhaustive search count is claimed. 

Each source was retained for a defined analytical role: environmental method, design theory, aesthetic and user meaning, cultural transmission, 

or contextual illustration. The source set is purposive and not presented as an exhaustive systematic review. The Nghe An report is evidence of a 

reported development initiative rather than an independent technical verification of material properties or product-market results. No product 

samples, emissions inventories, material tests, sales observations, or participant interviews were generated. 

3.3. Synthesis and evaluation procedure 

Sources were coded through five questions: where a material comes from and who holds knowledge about it; what environmental effects and 

uncertainties arise during the life cycle; how aesthetic value is created and sustained in use; how artisans and designers distribute decisions and 

benefits; and how prototypes might be tested and revised. Recurring issues were compared to identify situations in which an apparently beneficial 

choice creates a competing cost. These tensions were then translated into a five-element PLACE framework with reviewable evidence and an 

iterative decision process. 

The credibility of the synthesis rests on distinguishing established methods from proposed applications. ISO 14040 defines how life-cycle 

assessment should be structured but does not provide impact figures for the illustrative materials. UNESCO provides a rationale for craft 

transmission but cannot certify the authenticity of hypothetical designs. The framework therefore offers questions for design evaluation rather than 

numerical sustainability claims. Technical performance, user acceptance, and environmental advantage require testing in subsequent projects. 

 

4. RESULTS 

4.1. Three connected dimensions of value in applied-arts design 

The first result is the recognition of environmental, aesthetic, and cultural-practice value as distinct but interdependent. Environmental value 

concerns resource sourcing, processing, service life, maintenance, and end-of-life pathways. Aesthetic value concerns form, rhythm, material 

expression, tactility, meaning, and the likelihood that a user continues to regard an object as worth keeping. Cultural-practice value concerns the 

knowledge, labour, authorship, and transmission relationships associated with making. No single dimension is an adequate proxy for the others. 

A product may communicate strong regional identity while using hazardous finishes or generating substantial waste. Another may perform 

comparatively well environmentally yet be visually generic and socially disconnected from local makers. A third may demonstrate artisanal skill 

but have fragile joints that shorten use. These are analytic possibilities rather than evaluated products. The practical implication is that design briefs 

should specify desired outcomes for all three dimensions before selection of materials and surface treatments begins. 

Circular strategies make the proposed trade-offs more operational. Bocken et al. (2016) distinguish slowing resource loops through long life, 

closing loops through recovery, and narrowing loops through efficient use of materials. These are strategies to test against a product brief, not 

environmental performance certificates. In a woven object, for example, repairable framing may slow replacement, whereas an inseparable resin 

finish might obstruct recovery even if it improves initial appearance. 

4.2. Four recurrent design tensions 

Four tensions emerge from the comparison. The first is local identity versus environmental proof: material provenance can add meaning but 

does not establish low impact. The second is craft continuity versus product standardisation: repeatable specifications can improve quality and 

markets, but may marginalise flexible techniques and artisan judgement. The third is aesthetic novelty versus longevity: striking design can attract 

attention while complicating maintenance or encouraging rapid replacement. The fourth is material substitution versus system change: changing 

an input may be insufficient if the wider pattern of production, consumption, and disposal remains linear. 
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           Table 1. Sustainability tensions and decision questions in applied arts 

Tension Simplistic approach Balanced design question Evidence required 

Local identity / 

environmental proof 

Equate natural or nearby 

materials with low impact 

What are actual sourcing, 

treatment, and life-cycle 

conditions? 

Provenance and relevant 

inventory data 

Craft continuity / 

standardisation 

Freeze one form or replace 

skilled making with uniform 

production 

Which steps should remain 

artisan-led, and which may be 

specified? 

Co-design record; quality and 

skills documentation 

Aesthetic novelty / 

durability 
Optimise visual impact alone 

Will the object age well, remain 

useful, and be repairable? 

Use testing; maintenance and 

repair scenario 

Material substitution 

/ system redesign 

Replace one input without 

changing the product system 

Can waste, overproduction, and 

premature disposal be reduced? 

Design-for-disassembly and 

recovery plan 

            Source: Author's interpretive synthesis of the cited design-for-sustainability literature. 

 

The tensions should not be treated as permanent oppositions. Contemporary design can make craft knowledge newly usable, while better 

specification can reduce waste and make artisan quality more legible. Likewise, visual innovation can support longevity when it encourages 

emotional attachment and adaptable use. However, these positive outcomes require design evidence; they cannot be assumed solely from a 

material's cultural associations. 

4.3. Local-material scenarios: potential and uncertainty 

A material-oriented comparison provides a practical translation of the review. Bamboo and rattan can offer expressive linear patterns, flexible 

weaving, and lightweight forms, but designs must evaluate harvesting practices, drying, protective treatment, joints, and repair. Wood offers visual 

warmth and structural performance, yet sustainable claims depend on legal sourcing, species, yield, coating, and product life. Natural-fibre textiles 

can carry tactile and symbolic value while requiring examination of water use, dye chemistry, durability, and laundering. Ceramics may support 

lasting domestic products but require attention to firing energy, breakage, and recovery. 

 

           Table 2. Illustrative material decisions for applied-arts products 

Material family Aesthetic opportunities Main sustainability checks 
Possible contemporary 

exploration 

Bamboo and rattan 
Line, rhythm, transparency, 

woven texture 

Traceable supply, treatment 

safety, joint repair, lifespan 

Modular woven lighting or 

furniture components 

Locally sourced 

timber 

Grain, warmth, structural 

proportion 

Legal provenance, cutting yield, 

finish, repair 

Replaceable panels or minimal-

tool joinery 

Natural-fibre textiles Tactility, colour, surface pattern 
Dye chemistry, washing, 

abrasion, end-of-life 

Interchangeable textile skins or 

acoustic panels 

Ceramic components Volume, glaze, durable surface 
Kiln energy, glaze safety, 

breakage, reuse 

Repairable mixed-material 

tableware modules 

            Source: Author's hypothetical design scenarios; not comparative impact results. 

 

The comparison should not be read as a ranking. Different products require different functional units and performance requirements. A chair, 

lamp, wall panel, and textile accessory cannot be compared through raw material identity alone. The appropriate method is to establish use 

conditions, define likely lifetime and maintenance, then collect data on candidate designs. The table is an early-stage screening aid rather than an 

LCA substitute. 

4.4. The PLACE framework 

The five proposed elements are Provenance, Life cycle, Aesthetic coherence, Craft partnership, and Experimental iteration. Provenance 

identifies material origin and associated knowledge. Life cycle follows production, use, maintenance, and recovery. Aesthetic coherence aligns 

function, appearance, cultural meanings, and long-term attachment. Craft partnership structures collaboration and acknowledgement. Experimental 

iteration connects prototypes, technical testing, feedback, and revision. Unlike a linear style guide, PLACE requires designers to revisit early 

material and meaning decisions when later tests reveal conflict. 
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Provenance 

↓ 

Life cycle 

↓ 

Aesthetic coherence 

↓ 

Craft partnership 

↓ 

Experimental iteration 

Figure 1. The PLACE framework for applied review 

Source: Author-developed conceptual framework (proposed; not empirically validated). 

 

           Table 3. Operational review of PLACE 

Element Core question Minimum design evidence Review signal 

Provenance 
Where do resources and 

techniques originate? 

Material passport; supplier and 

source notes 

Traceable claims and identified 

uncertainties 

Life cycle 
What happens before, during, 

and after use? 

Life-cycle boundary; 

maintenance and recovery plan 

Verified design choices against 

stated goal 

Aesthetic coherence 

Is the visual and tactile 

language meaningful and 

lasting? 

Design rationale; user and craft 

review 

Consistency of form, use, 

cultural explanation 

Craft partnership 
Who shapes the product and 

receives recognition? 

Collaboration agreement; maker 

credits 

Documented contribution and 

benefit review 

Experimental 

iteration 

What was tested, learned, and 

changed? 

Prototype log; technical and user 

feedback 

Evidence of revision rather than 

untested claims 

            Source: Author's conceptual proposal, integrating sustainability and craft-literacy principles. 

 

PLACE makes sustainability assessment visible at design decisions that are often treated as intuitive. A design proposal should not merely state 

'local bamboo and traditional motifs'. It should explain the bamboo's origin, define its treatment and service conditions, identify how its form 

communicates meaning, record makers' contributions, and test performance. Where adequate data are unavailable, the designer should describe 

the uncertainty rather than advertise a definitive environmental advantage. 

4.5. Applying PLACE to a craft-based development brief 

The Ministry of Science and Technology's (2026) account of Khmu basket-making motivates a hypothetical brief: develop a contemporary 

domestic object with artisan participation, without presenting it as an established ceremonial object. The report describes an initiative rather than 

a tested product. No specific artisan's consent, design ownership or income is inferred from that account. 

Craft partnership would require artisans to participate in choices about techniques and attribution, rather than being engaged solely to execute 

an externally determined design. Experimental iteration would compare prototype handling, structural integrity, ease of repair, and feedback from 

prospective users and makers. This is an illustrative application, not a description of a completed development project. No claims are made about 

measured emission reductions, improved earnings, or actual consumer acceptance. 

 

5. DISCUSSION 

5.1. Why material origin is necessary but insufficient 

A central contribution of the synthesis is to separate local identity from environmental performance. Local sourcing can offer traceability, 

cultural resonance, and a potential basis for regional collaboration, but sustainability depends on much more than distance or botanical origin. ISO 

14040 (ISO, 2006) requires explicit assessment boundaries, and circular design calls attention to safe material use, repair, circulation, and recovery 

(Ellen MacArthur Foundation, 2019, 2024a). Design education should therefore discourage vague claims such as 'eco-friendly because handmade' 

unless evidence is available for the specific product system. 

This position is not hostile to local materials. Rather, it strengthens their credibility by connecting cultural and aesthetic advantages to verifiable 

design practices. A well-documented material passport and clear description of treatment can make a product more trustworthy than unqualified 

natural imagery. The same principle allows a designer to acknowledge a trade-off, such as a protective finish required for long service life, while 

exploring whether that finish limits recycling or can be replaced by a safer alternative. 
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5.2. Aesthetic value as part of, not opposed to, sustainability 

Design for sustainability need not create visually austere products. Krippendorff (2006) shows that meaning forms part of the life of artefacts, 

while Fletcher (2014) connects design to localism, use practices, and longer-lasting relationships with products. Visual harmony, tactile 

satisfaction, appropriate cultural references, and ease of maintenance may encourage retention. However, aesthetic attachment cannot be presumed 

from designers' intentions: meaningful feedback must come from users and, when inherited craft is involved, from knowledgeable makers. 

The tension between novelty and longevity is particularly important in student work. A striking exhibition prototype may require fragile joins 

or non-repairable composites. A sustainable design brief should reward the ability to explain trade-offs, improve durability, and demonstrate how 

formal decisions support use. In this sense, creative restraint, disassembly, and care can be substantive forms of innovation rather than failures of 

artistic ambition. 

5.3. Craft collaboration as a cultural and production condition 

The UNESCO Convention identifies traditional craftsmanship and the transmission of related knowledge and skills as objects of safeguarding 

(UNESCO, 2003). This makes craft collaboration relevant not only to ethical attribution but to the technical quality of contemporary products. 

Makers understand material behaviour, process variation, and practical repair in ways that cannot always be inferred from drawings. Their 

participation can improve prototypes while enabling the transmission of expertise. A designer's contribution may lie in functionality, user research, 

documentation, and connections to new contexts without replacing the maker's knowledge. 

The Nghe An case reported in 2026 points toward new value-chain possibilities for inherited weaving skills (Ministry of Science and 

Technology, 2026). Yet a successful cultural partnership cannot be measured by product sales alone. It should also consider fair recognition, skill 

development, continuity of making, and whether artisans influence the work presented under the name of their tradition. PLACE treats these 

matters as design evidence because they help establish how an object's value is created and shared. 

Vietnam-based literature offers two careful points of comparison. Research on brocade-linked tourism highlights community ties, product 

quality and responsible promotion (Pham et al., 2025); it does not evaluate the environmental impact of Khmu basket-making. A study of garment-

cutting instruction identifies the value of practice-based competence in fashion-design training (Tran, 2024); it does not test PLACE. Together 

they justify adding material handling, prototype documentation and collaboration criteria to studio assessment, without claiming validated student 

outcomes. 

5.4. Practical implications for studios and applied-arts programmes 

A course or studio could require five connected submissions: a materials-and-sources dossier; a bounded life-cycle analysis plan; an aesthetic 

and cultural rationale; a craft-partnership record where applicable; and a prototype revision portfolio. These submissions would allow evaluators 

to examine both artistic decisions and the basis for environmental claims. An early design can remain exploratory, but its documentation should 

explicitly distinguish assumptions from verified information. Product testing, disassembly trials, and user feedback can then inform subsequent 

work. 

Studios can collaborate with craft communities, suppliers, testing specialists and local enterprises to integrate evidence into the creative process. 

A small student prototype need not undertake a full industrial life-cycle assessment, but it should state a functional unit, map probable life-cycle 

stages, disclose missing data and avoid unverified comparative environmental claims. 

5.5. Limitations and future research 

This is a conceptual study without a controlled prototype programme or independently collected environmental inventory. The material 

scenarios are intentionally illustrative; they cannot identify the greenest material, preferred aesthetic, or most profitable business model. The 

PLACE framework has not been validated through expert consensus, user testing, or a longitudinal comparison of product outcomes. Future 

research should evaluate specific product families using material testing, life-cycle assessment under ISO principles, interviews with artisans and 

users, and documentation of sourcing, wages, repairs, and recovery. Such evidence could reveal where design trade-offs differ by region, material, 

and application. 

 

6. CONCLUSION 

Sustainable design thinking in applied arts must combine environmental responsibility, aesthetic meaning, and the continuity of craft knowledge. 

Local materials can provide distinctive creative opportunities, but their provenance does not by itself demonstrate low impacts. The review 

identifies four tensions involving environmental evidence, standardisation, aesthetic durability, and systems change, and shows why design 

decisions should be assessed across a product's life rather than through surface appearance or material labels alone. 

The proposed PLACE framework-Provenance, Life cycle, Aesthetic coherence, Craft partnership, and Experimental iteration-translates these 

relationships into a practical process. It invites designers to make their sources traceable, acknowledge uncertainty, collaborate fairly, and test the 

consequences of formal invention. Its value at present is conceptual and pedagogical; empirical evaluation in design studios, craft partnerships, 

and product supply chains is necessary before claims can be made about measurable sustainability benefits. 
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