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EXECUTIVE SUMMARY

Additive Manufacturing in Resource-Efficient Manufacturing Systems

Additive manufacturing creates value across design, production,
supply chain, and enterprise economics—and in doing so,
advances resource efficiency and environmental performance in
ways that conventional manufacturing cannot.

Most of that value is invisible in how organizations currently
evaluate additive manufacturing, communicate its benefits, or
build the business case for adoption.

The framing to make it visible is being developed now.

Six years of member engagement, industry observation,

and ecosystem collaboration have produced something

that did not exist before—a structural lens for evaluating
additive manufacturing that neither technology providers nor
manufacturing users could develop independently.

The window to shape how the industry applies that framing is
open.

AMGTA is where that work is happening.

Whether you are a current member, a returning one, or
considering membership for the first time—this is the moment to
engage.

Additive manufacturing offers manufacturers a fundamentally

different production capability—one that can reduce material waste,
minimize inventory exposure, shorten supply chains, enable designs that
conventional manufacturing cannot produce, and extend both product
performance and useful life.

Whether those benefits materialize depends on how the technology is
applied and evaluated.

AMGTA exists to provide the system-level framing, evaluative structure, and
practical resources that make disciplined application possible.
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Manufacturers are operating under intensifying pressure.

Energy costs fluctuate.

Supply chains splinter under geopolitical tensions and shifting trade policies.
Regulatory expectations diverge across regions.

Material prices spike. Inventory exposure grows.

Cross-border supply dependencies once considered stable become strategic
vulnerabilities.

At the same time, expectations for measurable performance are rising across
every dimension that matters to manufacturers—resource consumption, waste
generation, emissions exposure, and supply chain transparency—driven by
customers, investors, regulators, and employees alike.

Resource efficiency and operational performance are not
at odds. They are aligned.

Excess material use creates both waste and cost. Overproduction increases

capital exposure. Energy inefficiency drives up operating expense and emissions
simultaneously. Distributed production—across geographies, closer to the point of
need, on demand rather than in anticipation, and across varying designs without
retooling—reduces transportation costs, logistics complexity, and the inventory
exposure that comes from producing before demand is known.

Resource discipline is not separate from enterprise
performance—it is central to it.

Additive manufacturing gives manufacturers a fundamentally different
production capability. By building parts layer-by-layer from digital designs with
reduced dedicated tooling, additive manufacturing alters economic thresholds,
expands design possibilities, and enables new supply chain configurations. These
characteristics allow additive manufacturing to influence resource use across
product lifecycles and manufacturing systems—not just at the part or machine
level, but across system and enterprise levels.

These effects are not automatic. Additive manufacturing can increase energy
intensity in certain contexts. Material constraints exist. Post-processing
requirements can be significant. And when additive manufacturing is simply
substituted into a conventional process—the same part geometry, the same
production volumes, the same supply chain logic—few of its advantages
materialize.
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Resource and operational performance depend on how additive manufacturing is
applied: redesigning parts to exploit what it makes possible, rethinking production
strategy around on-demand and distributed economics, and reconfiguring supply
chains accordingly. The capability exists. Realizing it requires decisions that go well
beyond equipment acquisition.

This is where clarity matters.

What brings an organization to these questions varies considerably. What they
need when they arrive does not.

There is no purity test for why organizations pursue
resource efficiency. Some are driven by genuine
commitment to environmental outcomes. Some

by requlatory requirements. Some by operational
performance. Some by economic logic. All of them need
the same thing: a complete, credible evaluation.

The additive manufacturing industry faces a credibility challenge. Fragmented
narratives, inconsistent claims, and part-level comparisons that ignore system
effects create confusion among those developing additive manufacturing
technologies and those evaluating their adoption.

Without shared framing and disciplined communication, additive manufacturing
risks being dismissed as niche, overhyped, or environmentally questionable—even
where genuine system-level benefits exist.

AMGTA's role is to provide that clarity.

As the only global, independent organization focused exclusively on the intersection
of additive manufacturing and resource-efficient manufacturing systems, AMGTA
convenes technology developers, manufacturing users, and ecosystem partners to
establish evidence-based understanding of where and how additive manufacturing
strengthens resource and operational performance.

That intersection has produced something the industry has lacked—a structural
lens for evaluating resource and environmental performance that neither
technology providers nor manufacturing users could develop alone, regardless of
size.

This Vision Paper describes the manufacturing pressures driving demand for

new production capabilities, explains additive manufacturing'’s system-level
characteristics, and clarifies AMGTA's role in building shared understanding across
the global manufacturing ecosystem.

AMCTA's evaluative approach organizes resource and environmental performance
across interdependent dimensions: Design and Engineering, Production
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Configuration, Materials and Resource Management, Energy and Resource
Intensity, Supply Chain and Lifecycle Strategy, Measurement and Credibility, and
Organizational Capability.

These dimensions apply to technology developers, manufacturing users, and the
internal champions advancing AM adoption within their organizations—the people
making the case to finance, procurement, and the C-suite without a product to sell.

They cannot be replicated by a technology provider, a national association, or a
general sustainability organization, because they require the vantage point of both
sides of the ecosystem simultaneously.

AMGTA translates this framing into practical application. Diagnostic resources help
organizations evaluate where resource efficiency is built into how decisions get
made—or merely assumed. Communication guidance enables credible, defensible
claims. Cost comparison resources reveal what conventional manufacturing
analyses routinely exclude. Reviewed use cases show what disciplined application
looks like across sectors and make those examples available across the

ecosystem. And market intelligence tracks how manufacturing decision-makers
actually evaluate additive manufacturing in practice. The goal is to ensure that
every organization evaluating or deploying additive manufacturing can do so
completely—with access to the full evaluative lens.

This work is collective by design. The evaluative framing emerged from members
navigating real decisions—and it evolves as members apply it, challenge it, and
contribute what they encounter and envision back to the ecosystem. Members
shape what AMGTA builds through working groups and initiative committees. And
the framing reaches the broader industry—policymakers, procurement leaders,
investors, standards bodies—when members carry it into the conversations AMGTA
cannot attend directly. The patterns, benchmarks, and credibility that make this
framing useful at the ecosystem level depend on participation. AMGTA provides the
structure. The ecosystem provides the reach and the evidence that makes it real.

Participants shape the framing.
Those who watch will be shaped by it.

That influence is real and it is not permanent—the window for shaping how the
industry evaluates AM narrows as standards consolidate and consensus forms.
But the value of membership is not exhausted when the framing matures. The
diagnostic resources, market intelligence, reviewed use cases, and working group
access that AMGTA provides become more valuable as AM adoption scales—
because the questions get harder, the trade-offs get more complex, and the need
for shared, credible language only grows.

The window is now.

AMGTA provides the system-level framing the industry needs to evaluate
additive manufacturing effectively—not to advocate for it, but to understand it,
communicate it, and strengthen manufacturing performance.
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SECTION 1

Manufacturing Under Resource
and Performance Pressure




COST VOLATILITY

SUPPLY CHAIN
FRAGMENTATION

REGULATORY
DIVERGENCE

RESOURCE
CONSTRAINTS

PERFORMANCE &
ACCOUNTABILITY
EXPECTATIONS

Manufacturing systems have historically optimized for scale, stability, and cost
efficiency within established production models. Many of these models depend
on tooling-intensive processes, centralized production facilities, extended supply
chains, and volume-dependent economics. These assumptions worked well
when demand was predictable, logistics were reliable, regulatory frameworks
were consistent—and when customers, whether consumers or industrial buyers,
accepted manufacturer-defined lead times, limited customization, and minimum
order quantities as fixed constraints of doing business.

That environment no longer exists. Today's manufacturing operates under
sustained, compounding pressures.

Energy prices fluctuate with geopolitical events and infrastructure transitions. Raw
material costs spike unpredictably. Labor availability and wages vary by region.
Capital equipment faces longer lead times and financing uncertainty. Traditional
cost-optimization strategies—economies of scale, offshore production, lean
inventory—often increase exposure rather than reduce it.

GClobal supply chains face continual disruption from geopolitical tensions, trade
policy shifts, transportation constraints, and climate-related events and risks.
Regionalization and reshoring create new logistical configurations. Just-in-time
inventory strategies that once minimized working capital now create vulnerability.
Long lead times for tooling and components increase obsolescence risk.

Environmental regulations, product safety standards, trade compliance
requirements, and reporting expectations vary widely and change frequently

across jurisdictions. What qualifies as “sustainable” or “efficient” in one market may
not align with frameworks in another. Compliance costs rise. Specifications become
more complex across development, production, and commercial activities.

Access to critical materials faces geopolitical, environmental, and economic limits.
Water availability affects production in certain regions. Energy grid capacity
constrains facility location and expansion. Waste disposal costs increase. Circular
economy expectations require design and material choices that support reuse,
remanufacturing, or recycling.

Customers, investors, regulators, and employees expect measurable environmental
performance. Carbon accounting becomes standard in business operations. Scope
3 emissions reporting expands. “Sustainability” language alone no longer suffices—
data, transparency, and credible claims matter across product development,
operations, investment decisions, strategic partnerships, and stakeholder
communication.
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CUSTOMER
AND MARKET
RESPONSIVENESS

Expectations for speed, customization, and flexibility have shifted across both
consumer and industrial markets. Industrial buyers now expect supply chain
responsiveness that was once considered a consumer retail standard—on-demand
availability, late-stage configuration, and short-run production without minimum
order penalties. Manufacturer-defined production cycles are no longer accepted as
fixed constraints. Organizations that cannot respond are increasingly displaced by
those that can.

These pressures are not separate from one another. They intersect and reinforce.

A supply chain optimized solely for cost creates regulatory, reputational, or
resilience risk.

A production process that minimizes material waste also reduces cost and
simplifies compliance.

Energy-efficient equipment lowers both operating expense and emissions
exposure.

Improving performance requires more than incremental efficiency gains within
existing production models. It requires examining how manufacturing systems are
structured—and where different production capabilities change what is possible,
practical, and economically viable.

This is where additive manufacturing becomes
relevant—not as a replacement for all conventional
manufacturing, but as a system-level capability that
changes what is possible, practical, and economically
viable under these pressures.
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SECTION 2

Additive Manufacturing as a
System-Level Capability




PART LEVEL

Additive manufacturing differs fundamentally from conventional subtractive and
formative manufacturing in how products are created. Rather than removing
material from stock or forming material with dedicated tooling, additive
manufacturing builds parts layer by layer directly from digital designs. This changes
the economics, constraints, and strategic possibilities of production in specific,
measurable ways.

Additive manufacturing creates value at three distinct levels. At the part level:
material efficiency, geometric freedom, near-net-shape production, and part
consolidation. At the system level: production configuration, supply chain
structure, inventory strategy, and logistics. At the enterprise level: capital allocation,
strategic flexibility, and the total cost of manufacturing decisions. These levels are
interdependent—part-level capabilities enable system-level choices, which in turn
shape enterprise-level economics.

Material efficiency - Geometric freedom - Near-net-shape production - Part consolidation

enables

SYSTEM LEVEL

Production configuration - Supply chain structure - Inventory strategy - Logistics

shapes

ENTERPRISE LEVEL

Capital allocation - Strategic flexibility - Total cost of manufacturing decisions

These levels are interdependent — part-level capabilities enable system-level choices, which shape enterprise-level economics.

REDUCED
DEDICATED
TOOLING

DESIGN FREEDOM

DIGITAL
INVENTORY

Parts are built directly from CAD files, eliminating molds, dies, and fixtures. This
removes tooling cost, lead time, and minimum volume thresholds that drive
conventional manufacturing economics.

Complex geometries, internal channels, topology optimization, and part
consolidation become feasible without additional cost or complexity penalties.

Parts can be stored as files and produced on-demand rather than held as physical
inventory, reducing capital tied up in stock and mitigating obsolescence risk.
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DISTRIBUTED
PRODUCTION

MATERIAL
EFFICIENCY

PRODUCT DESIGN
& LIFECYCLE
PERFORMANCE

PRODUCTION
STRATEGY

& CAPITAL
ALLOCATION

SUPPLY CHAIN
CONFIGURATION

Reduced dedicated tooling means no tooling to replicate. The same digital file
produces the same part wherever compatible equipment exists—enabling
manufacturing to be distributed across geographies, time, and designs.

Near-net-shape production builds close to final geometry, reducing material waste
compared to machining from solid stock. Actual efficiency depends on design,
process parameters, and material reuse systems—»but you're finishing a near-
complete part, not carving one from a block.

Because of these characteristics, many of additive manufacturing's most significant
effects occur at the system and enterprise levels—not just at the part or machine
level.

These characteristics reflect the current state of additive manufacturing—»but the
technology itself continues to advance. More energy-efficient equipment, more
sustainable materials, improved powder recyclability, reduced process waste, and
better process optimization are all active areas of development. These technology-
level improvements are not separate from AM's resource efficiency story—they
are what expands the range of applications where part, system, and enterprise-
level benefits become achievable. Members working on equipment efficiency
and materials sustainability are building the foundation the rest of the framework
depends on.

Lightweighting reduces material use in production and energy consumption
during product use (aerospace, automotive, medical devices). Part consolidation
reduces assembly complexity, fastener count, and potential failure points. Topology
optimization improves performance-to-weight ratios. These design changes would
be impractical or uneconomical with conventional tooling.

On-demand production dramatically reduces minimum order quantities—a

viable batch might be ten parts or a hundred, not ten thousand—reducing
overproduction waste and working capital requirements. Freed from tooling lead
times, iteration accelerates—reducing development time and market risk. Small-
batch economics support customization, spare parts provisioning, and late-stage
design changes that conventional manufacturing cannot accommodate profitably.

Localized or distributed production reduces transportation distances, shipping
emissions, and logistics vulnerability. Digital inventory enables rapid response to
demand shifts without physical stock. Reduced supplier dependencies simplify
compliance and increase resilience.
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MAINTENANCE,
REPAIR, &
LIFECYCLE
EXTENSION

Producing spare parts on-demand for legacy equipment extends operational life,
reduces waste from premature replacement, and eliminates warehousing of slow-
moving inventory. Repair and refurbishment become economically viable where
they previously were not.

These system-level effects are real—but they are not automatic.

Additive Manufacturing can be energy-intensive at the production stage,
particularly when equipment utilization is low or batch sizes are mismatched to the
process.

Material handling and powder reuse add operational complexity that organizations
frequently underestimate.

Post-processing—heat treatment, machining, surface finishing—carries its own
energy and labor burden.

Design-for-AM requires expertise that many organizations have not yet developed.
Regulatory qualification and supply chain acceptance remain genuine barriers in
aerospace, medical, and defense applications.

None of this disappears because the technology is capable.

Outcomes depend on how additive manufacturing is applied—on decisions made
across design, production configuration, supply chain, and lifecycle strategy. The
capability exists. Unlocking it requires deliberate choices at each stage.

When organizations compare additive manufacturing to conventional
manufacturing, direct production costs get captured on both sides. The costs

that conventional manufacturing embeds as structural background—inventory
carrying costs, obsolescence exposure, minimum order quantity waste, capital
locked in tooling months before demand is known—get excluded not by choice
but by invisibility. These costs are real. They are measurable. They are often
significant. The parts ordered in quantities of ten thousand to hit a price break, then
redesigned before half are used—that write-off never appears in the original part
cost comparison. But because these costs are distributed across departments, fiscal
periods, and supply chain stages rather than appearing on a single line item, they
disappear from part-to-part comparisons entirely.

The result is a structural bias—not because the data is
wrong, but because the boundary is too narrow.

Addressing it requires a different way of framing the question entirely: accounting
for what conventional manufacturing emlbeds as invisible background. That
boundary discipline is central to AMGTA's evaluative approach.
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SECTION 3

Why This Framing
Matters Now




After two decades of development, additive manufacturing is moving from
prototyping and niche applications into production-scale manufacturing. The
organizations developing these technologies and those evaluating their adoption
are both making consequential decisions right now. Infrastructure investments,
reshoring initiatives, supply chain resilience strategies, and decarbonization
commitments are all creating conditions where additive manufacturing's part,
system, and enterprise-level advantages are directly relevant.

Technology developers, manufacturing users, and the internal champions
advancing adoption within large organizations all face the same test: those that can
articulate AM's value clearly and evaluate it systematically will move forward. Those
that cannot will be left defending claims no one believes.

Fragmented narratives are the central risk. Technology providers make claims
users cannot validate. Environmental benefits are asserted without transparent
boundaries or lifecycle data. Part-level comparisons ignore system effects.
Generic sustainability language substitutes for operational specificity. The result
is a credibility problem that compounds across the ecosystem: decision-makers
cannot differentiate credible applications from marketing hyperbole, so risk-
averse organizations default to conventional manufacturing even where additive
manufacturing offers genuine part, system, and enterprise advantages. Financial
markets discount additive manufacturing companies because economic and
efficiency claims cannot be independently verified and performance metrics
are not standardized. Meanwhile, governments and standards bodies develop
incentives and frameworks without AM-specific guidance—creating barriers
where there should be enablement, and leaving organizations to treat additive
manufacturing as a tactical add-on rather than the strategic capability it is.

The industry has relied heavily on use-case examples to demonstrate additive
manufacturing’s value. The examples are real. But examples communicate the
exceptional, not the structural. They show what additive manufacturing did for
a specific part in a specific application—and leave the reader concluding this is
impressive but not relevant to them.

The more compelling the example, the more it can make AM look like someone
else’s solution. An aerospace lightweighting case impresses an aerospace audience
and confirms everyone else's suspicion that this technology is specialized. A medical
device success story does the same.

What the industry needs is not more examples—it is a structural explanation
of where and why AM changes manufacturing economics that transfers across
applications, industries, and organizational contexts. That is what AMGTA's
evaluative framing provides.

This is not a technical problem. It is a framing and
communication problem.
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AMGTA is the only global organization focused exclusively on this intersection—
independent of any single technology provider, national interest, or commercial
agenda—and the only one that has observed patterns across both sides of the
ecosystem simultaneously.

A technology provider explaining AM’s value is selling something—even when
the argument is sound and the data is accurate. That is not a criticism; it is a
structural reality. The same applies to a national association promoting domestic
manufacturing capability, or a consultancy with implementation services to sell.

AMGCTA'’s independence is not a stance. It is a
consequence of what AMGTA is: an organization with
no equipment to sell, no materials to promote, no
iImplementation practice, and no national interest to
advance.

That position is the foundation of AMGTA's evaluative framing, and it cannot be
replicated quickly.

The industry has not yet applied consistently what it actually needs: shared
language, consistent boundaries, and disciplined evaluation that positions additive
manufacturing within manufacturing system pressures rather than as isolated
technology. Resource efficiency articulated through operational and economic
logic, not just environmental claims. Trade-offs acknowledged transparently

rather than buried. Evaluation approaches that work for technology developers,
manufacturing users, and internal champions alike—and that enable credible
communication across applications, industries, and stakeholder groups.

AMCTA was created to address the intersection of additive manufacturing

and sustainability. Six years of observation across industries, applications, and
geographies revealed something more specific and more useful than that framing
anticipated.

The benefits of additive manufacturing are not separate claims to be weighed
against one another. They are overlapping and interdependent — material
efficiency, supply chain resilience, capital efficiency, emissions reduction, product
durability, manufacturing readiness, lifecycle extension. Each is a distinct outcome.
Each has its own constituency and its own language. But they overlap so
completely that the area of intersection is essentially the whole. An organization
that reduces material waste is simultaneously reducing cost, simplifying
compliance, and lowering emissions. An organization that moves to distributed
on-demand production is simultaneously reducing inventory exposure, shortening
supply chains, and reducing logistics emissions. The outcomes are not aligned —
they are the same outcome described from different vantage points.
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Environmental
Commitment

Planet + purpose

Regulatory
Pressure

Compliance required

Operational
Performance

Do more with less

Economic
Logic

Capital + cost

Supply Chain
Resilience

Risk + disruption

What AMGTA has learned in six years is not that sustainability is less important than
originally understood. It is that resource efficiency is how sustainability works in
manufacturing — and that when it is framed through operational and economic
logic rather than environmental claims alone, it reaches every organization making
manufacturing decisions regardless of their primary motivation for asking the
question.

Across different geographies and political environments, the institutional context
for sustainability varies considerably. In some markets, regulatory pressure

and reporting requirements are intensifying—the European Union's evolving
frameworks, scope 3 emissions expectations, and supply chain due diligence
obligations are creating new compliance imperatives. In others, organizations face
commercial skepticism about ESC language, reduced premium for sustainability
claims, or political pressure to deprioritize environmental commitments.

The same evaluation disciplines apply regardless of what motivates an organization
to consider AM.

Some approach it through regulatory compliance and sustainability commitments.
Others through operational performance and cost reduction.
Others through supply chain resilience or capital efficiency.

DIFFERENT STARTING POINTS. THE SAME DESTINATION.

AM TECHNOLOGY
DEVELOPER

Equipment - Materials - Software

"Our equipment reduces
emissions per part"

Prove it credibly

"Our materials meet
EU sustainability rules”

Validate with evidence

"Our machines cut
waste significantly”

Show system-level impact

"AM lowers total
cost of ownership"”

Prove beyond part cost

"Distributed production

reduces our exposure"

Quantify resilience gain

MANUFACTURING
USER

Evaluating - Adopting - Integrating

"We need to cut
Scope 3 emissions"

Evaluate AM's real impact

"Regulations require
supply chain reporting”

Map AM to compliance

"We need faster

iteration and less waste"

Quantify the full benefit

"Finance needs a
complete ROl case"

Include invisible costs

"We need to reduce

single-source dependency"

Map AM to supply strategy

EVERY PATH LEADS TO THE SAME NEED:

Resource efficiency enabled by AM — evaluated completely.

INTERNAL AM
CHAMPION

Finance - Procurement - C-Suite

"ESG wants measurable
outcomes”

Frame AM in their language

“Legal needs us to
demonstrate action”

Build the compliance case

"Operations wants

less downtime and waste"

Connect AM to outcomes

"CFO wants capital
risk addressed"

Frame tooling vs. AM risk

"Procurement wants

fewer critical suppliers™”

Build the resilience case
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None of these motivations invalidates the others, and none produces a more or less
complete evaluation on its own. AMGTA's framing is designed to be useful across
all three—not because it treats them as equivalent, but because the underlying
questions about resource and operational performance are the same regardless of
which motivation brings an organization to the table.

AMGTA operates across all of these contexts simultaneously, with members
navigating different combinations of pressure and constraint. The resource-
efficiency framing is AMGTA's response to this complexity—not because it
avoids the substance of environmental performance, but because it locates
that performance in manufacturing system economics that hold regardless of
regulatory environment or institutional climate.

Reducing material waste, eliminating inventory exposure, shortening supply chains,
and extending product lifecycles are compelling on operational and financial
grounds in any jurisdiction. The argument does not depend on a particular policy
context being favorable. That is precisely its value as a global framing.

The window is now.

Technology development decisions, investment allocations, adoption strategies,
and policy frameworks are being shaped in the next 24-36 months. The foundation
is built and the standing is earned. What is required now is ensuring AMGTA's
framing is embedded in how the industry evaluates, cormmunicates, and decides—
at scale.
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SECTION 4

AMGTA'’s Role




Establishing
Shared Framing

Translating
Framing into
Practical
Application

Demonstrating
Credible
Application

Hosting Thought
Leadership

22

AMGTA is the neutral global platform for understanding additive manufacturing’s
role in resource-efficient manufacturing systems—clarifying what the technology
actually changes, demonstrating where those changes are real, and building the
shared language that makes credible communication possible.

AMGCTA provides the intellectual infrastructure — language, the evaluative
dimensions, boundary definitions — that enables consistent, credible dialogue
about additive manufacturing and resource performance across the ecosystem.
This includes:

Technology developers articulating value

Manufacturing users evaluating adoption

Internal champions building the business case for AM adoption within their own
organizations

Organizations that specify or integrate AM-produced components

INnvestors assessing opportunities

Policymakers developing frameworks

This evaluative framing serves as the foundation, translated into sector-specific
context, decision frameworks, and communication guidance that both technology
developers and manufacturing users can apply.

AMGTA translates system-level framing into resources members use in their
operations—whether developing additive manufacturing technology or evaluating
its adoption.

This includes diagnostic resources for internal evaluation, communication
frameworks for external engagement, structured approaches to cost and
performance comparison, and validation processes that build collective credibility.

AMCTA validates and synthesizes evidence across the ecosystem-—not through
expensive original research, but by reviewing member work, aggregating
anonymized insights, and identifying patterns that inform collective understanding.

This includes methodology review, industry synthesis, market intelligence, and
recognition of applications that demonstrate disciplined, transparent approaches
to resource performance evaluation.

AMGTA curates and amplifies high-quality, system-level analysis that advances
understanding of additive manufacturing’s strategic implications. This includes
hosting independently authored analytical work that explains what AM changes
structurally and why conventional framing fails to capture it—and shorter-form
strategic orientation content that translates that understanding into the questions
and reexaminations that belong on manufacturing executives' agendas. AMGTA

AMGTA Vision Paper - March 2026



Aligning
Ecosystem
Understanding

Extending

Credibility to
Investors and
Policymakers

also facilitates member contributions and creates venues for manufacturing leaders
to share real-world experience. Hosted content is clearly attributed to its authors.
AMGTA serves as platform and amplifier, not author.

AMGCTA engages selectively with policymakers, standards bodies, research
institutions, and industry associations where system-level framing is absent. This
includes providing AM-specific context to regulatory frameworks, offering AMGTA's
evaluative framing as reference for policy development, identifying research gaps
based on industry needs, and participating directly in standards development
where AM's resource and performance characteristics are relevant. AMGTA has

an established working relationship with ASTM International and engages at the
table—not as an oversight body, but as a contributor ensuring that standards
reflect realistic system-level understanding of what additive manufacturing actually
changes.

AMGTA provides expertise, not advocacy—maintaining neutrality while ensuring
that external framewaorks reflect realistic additive manufacturing capabilities and
trade-offs.

AMGTA's framing extends beyond technology developers and manufacturing
users to two audiences whose decisions shape the conditions under which additive
manufacturing operates at scale.

For investors and financial markets, the absence of standardized evaluation has
created genuine uncertainty—sustainability claims that cannot be verified, unit
economics that vary by boundary definition, and strategic value that is difficult to
assess without system-level context. AMGTA's evaluative framing provides common
language and consistent metrics for assessing additive manufacturing companies
and applications, replacing fragmented claims with a framework that supports
more informed capital allocation.

For policymakers and standards bodies, the risk is different: frameworks, incentives,
and regulations developed without AM-specific input tend to reflect generic
manufacturing assumptions that do not account for additive manufacturing'’s
actual capabilities or trade-offs. AMGTA provides neutral, evidence-based expertise
to inform these frameworks—not as an advocacy organization, but as the only
global body with the ecosystem perspective to ensure that external standards
reflect realistic system-level understanding.
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What This Scope Does Not Include

Manufacturing organizations face two distinct questions. The first is operational
and organizational: how is the company itself performing—on emissions, waste,
resource consumption, reporting requirements, and stakeholder credibility? The
second is strategic and systemic: does the technology or production approach
improve resource efficiency and performance in the manufacturing systems
where it operates?

The first question is well served. CDP, GRI, SASB, ISO, EcoVadis, and a mature
ecosystem of consultants and auditors address it credibly. AMGTA connects
mempbers to those resources when needed.

The second question is not. That is AMGTA's scope—and the reason this
organization exists.
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SECTION 5

How AMGTA Evaluates
Resource Performance




26

Origins and Positioning

The structural independence described in Section 3 created something rare — a
non-competitive space where technology developers and manufacturing users
collaborate as equals. That is where this evaluative approach came from.

That position made it possible to see patterns—not just individual applications.

While technology providers focus on developing and selling equipment and
materials, and manufacturing users focus on solving specific production
challenges, AMGTA has observed recurring patterns across industries, applications,
and geographies. A consistent structure emerged: resource and environmental
performance in additive manufacturing is shaped by decisions across recurring,
interdependent dimensions that appear regardless of technology, material, or
application.

The result is grounded in practice—observed across aerospace, medical devices,
automotive, industrial tooling, energy, and other sectors, among both technology
developers and manufacturing users. It continues to evolve as members apply it,
challenge it, and contribute what they encounter back to the ecosystem. Members
bring not only problems but possibilities—emerging applications, new contexts,
and futures the industry has not yet fully seen. The framing is not static because the
industry is not static.

This is not a research framework. It organizes how AMGTA works with members
and provides common language across the full ecosystem—technology developers,
manufacturing users, and the internal champions advancing adoption within their
organizations.

These dimensions are evolutionary, not fixed. As additive manufacturing
advances and ecosystem understanding deepens, AMGTA refines them. The
current structure represents the best synthesis of collective experience to date—a
foundation that will adapt as the industry matures.

AMGCTA's evaluative dimensions provide a system-level lens for evaluating how
additive manufacturing influences resource efficiency and environmental
performance.

What it Is:

e Aset of decision-support dimensions that help organizations think
systematically

e The analytical backbone of how AMGTA works with members and evaluates
industry progress

¢ Common language for both technology developers and manufacturing
users

e Asystem-level lens that neither technology providers nor manufacturing
users can apply independently—because it requires the vantage point of
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both

e Applicable across product development, investment decisions, adoption
evaluation, and stakeholder communication

What it is not:
e Acertification standard
e Ascoring or ranking methodology
e A prescriptive “how-to" approach
e A comprehensive LCA methodology
e A maturity model with levels or grades

Resource and operational performance cannot be evaluated at the machine or part
level alone. Outcomes emerge from decisions across design, production strategy,
materials management, energy systems, supply chain configuration, measurement
practices, and organizational capability—and those decisions are interdependent,
apply to both technology developers and users, and must be addressed together.

AMGTA's evaluative framing is organized across: Design and Engineering,
Production Configuration, Materials and Resource Management, Energy and
Resource Intensity, Supply Chain and Lifecycle Strategy, Measurement and
Credibility, and Organizational Capability.

These dimensions apply differently across the ecosystem:

Technology developers — who design, build, and enable additive manufacturing
capabilities

Manufacturing users — who evaluate, adopt, and integrate additive manufacturing
into their operations

Internal champions — who advance adoption from inside their organizations,
building the business case without a product to sell

Organizations and industries that specify, procure, or depend on AM-produced
components

All of these groups are affected by how well resource and environmental
performance is understood and communicated.

For technology developers—equipment manufacturers, materials producers,
software providers—this scope is not a limitation. How a machine's energy profile,
a material's reuse characteristics, or a software platform’s design optimization
capabilities affect system-level resource performance is squarely within AMGTA's
evaluative lens. The question is not whether a company’'s own operations are
responsible. It is whether the technology enables responsible outcomes in the
systems where it operates.
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Design and Engineering

How products are designed to
leverage AM's capabilities rather
than replicate conventional parts

Materials & Resource Management

How materials are selected, sourced,
reused, and managed across the
production cycle

Supply Chain & Lifecycle Strategy

How additive manufacturing
reshapes supply chain configuration,
Spare parts provisioning, and
lifecycle economics

Organizational Capability

These dimensions address the decisions that actually determine resource and
environmental outcomes:

Production Configuration

How production strategy affects
inventory, capital, and supply chain
complexity

Energy and Resource Intensity

How energy and resource intensity
at the production stage compares
across methods, and how design
and production decisions affect
resource consumption across the
product lifecycle

Measurement and Credibility

How claims and comparisons
are bounded, methodologically
grounded, and communicated

Whether the organization has the expertise and integration to realize part,
system, and enterprise-level value rather than machine-level substitution

AMGTA Vision Paper - March 2026



For technology developers, energy and resource intensity includes the equipment
and materials they produce—more efficient machines, more sustainable materials,
and better process optimization are direct contributions to AM's resource efficiency
story.

How These Dimensions Work Together

The dimensions are interdependent, and that interdependence is the point. Design
choices determine material requirements, influence production strategy, and shape
energy consumption during the use phase. Production configuration drives supply
chain structure and equipment utilization. Measurement and Credibility depends
on evaluating all other dimensions with transparent, consistent boundaries.
Organizational Capability determines whether any of the other dimensions are
actually optimized—or whether they remain theoretical.

No dimension can be evaluated in isolation without
missing consequences that surface elsewhere in the
system.

This is why the evaluative dimensions function as a set of interdependent lenses
rather than a sequential checklist—and why it applies equally to organizations
developing additive manufacturing and those adopting it.
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SECTION 6

What Comes Next




This Vision Paper articulates the framing—the result of sustained observation,
member collaboration, and ecosystem engagement across both sides of the
industry. The foundation is built. What comes next is applying it at scale.

Manufacturing systems will continue operating under the pressures described in
this paper. Additive manufacturing will remain one of the production capabilities
organizations reach for in response. The question is whether those decisions get
made with disciplined, system-level understanding or without it. Whether resource
efficiency claims are credible or contested. Whether policymakers, investors,

and procurement leaders work from accurate frameworks or fill the gap with
assumptions.

The work now is ensuring every organization evaluating or deploying additive
manufacturing has access to this lens—and the resources to apply it. Diagnostic
resources in development with members, sector-specific guidance built from real
applications, market intelligence on how manufacturing decision-makers actually
evaluate additive manufacturing, and a growing body of reviewed examples
showing what disciplined application looks like in practice.

This work is not hypothetical. It is underway.

The organizations that engage now—while the framing is still being shaped by
collective experience—have influence over what it becomes. That influence is real
and it is not permanent. As AMGTA's evaluative framework matures, as market
intelligence accumulates, as reviewed examples establish what disciplined
application looks like across industries, the framing consolidates.

But the value of membership is not exhausted when the framing matures—it
shifts. The diagnostic resources, market intelligence, reviewed use cases, and
working group access that AMGTA provides become more valuable as additive
manufacturing adoption scales, because the questions get harder, the trade-offs
get more complex, and the need for shared credible language only grows.

The question for any organization evaluating AM, developing AM technology, or
advancing AM adoption internally is not whether this framing will influence their
industry. It is whether they will be among those who shaped it.

Participants shape the framing.
Those who watch will be shaped by it.
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CURRENT MEMBERS

If you are already part of AMGCTA, what you are reading is partly your work. The
evaluative framing, the dimensions, the language — these emerged from the
collective experience of members navigating real decisions. You helped build

this foundation. What is different now is what becomes possible on top of it. The
framing is mature enough to apply at scale. The diagnostic resources, market
intelligence, sector-specific guidance, and reviewed use cases that will carry this
framing into the industry are being built now — in working groups and initiative
committees where member experience is not just welcome but essential. The
organizations most deeply engaged in this next chapter will shape what the
framing means in practice across their industries, their applications, and their
stakeholder conversations. That influence is available to you now in ways it was not
when the foundation was still being laid. Engage through your member contact or
reach out directly at info@AMGTA.org.

RETURNING MEMBERS

If your organization has been part of AMGTA before, you were part of building the
foundation this paper describes. The evaluative framing, the member resources,
the industry standing — these emerged from the collective engagement of
organizations like yours. What is different now is not the organization's direction,
but its stage. The foundation is built. The next chapter is applying it at scale—
developing sector-specific guidance, building the market intelligence base,
establishing the reviewed use cases that make the framing credible across the
industry. That work is where membership creates the most direct value, and where
your organization’s experience and perspective would have the most impact. We
would welcome you back to that conversation. info@AMGTA.org

PROSPECTIVE MEMBERS

If your organization is evaluating additive manufacturing, developing AM
technology, or advancing adoption internally—and this framing is relevant to the
decisions you are making—membership is the entry point. Learn more at www.
AMGTA.org or contact us at info@AMGCTA.org.
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This Vision Paper was developed through the collective experience of
AMGTA members and partners across the manufacturing ecosystem.

3D SYSTEMS
ARKEMA
CALIFORNIA METALS

COLIBRIUM ADDITIVE
A CGE AEROSPACE COMPANY

CONTINUUM
DIVERGENT TECHNOLOGIES
DRESSLER GROUP
EOS
HP

HOGANAS

AMGTA Members

HUBBELL
IPERIONX
JOHN DEERE

MANUFACTURING TECHNOLOGY
DEPLOYMENT GROUP

MATERIALISE
NIKON SLM SOLUTIONS
NTT DATA XAM
PROGCOLD
RENISHAW

RUSSELSMITH GROUP

SANDVIK ADDITIVE

SIEMENS

SINTAVIA

STRATASYS

STRYKER

SUMITOMO CORPORATION
OF AMERICAS

TAIYO NIPPON SANSO

TARGET

TRANE TECHNOLOGIES

AACHEN CENTER FOR ADDITIVE
MANUFACTURING

ADDITIVE MANUFACTURING
COALITION

ADDITIVE MANUFACTURING UK

AMERICA MAKES

CANADA MAKES

DANISH AM HUB

AMGTA Partners

FINNISH ADDITIVE
MANUFACTURING ECOSYSTEM

IAM3DHUB
MGCA MOBILITY GOES ADDITIVE

NATIONAL ADDITIVE
MANUFACTURING INNOVATION
CLUSTER SINGAPORE

NATIONAL MANUFACTURING
INSTITUTE OF SCOTLAND

NORWEGIAN ADDITIVE
MANUFACTURING CLUSTER

THE OHIO STATE - CENTER FOR
DESIGN & MANUFACTURING
EXCELLENCE

PRINT CITY - MANCHESTER
METROPOLITAN UNIVERSITY

Member participation reflects organizational engagement with AMGTA's work.
It does not constitute endorsement of specific findings or positions.

This Vision Paper was developed through consultation with AMGTA members, board leadership, and manufacturing ecosystem

stakeholders. It reflects collective input while maintaining AMGTA’s commitment to neutral, evidence-based framing.
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