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Chemical Bonds
A reaction In progress

The third iteration of the Design Signals program explores the
theme of Chemistry—an industrial sector deeply connected to
Timisoara. Since the 1920s, chemistry has been one of the city’s
most powerful local industries, experiencing a significant surge
in investment between 1978 and 1986 after Romania’s planning
committee identified it as a crucial driver for economic growth in
the early 1970s (Ban, 2016).

FABER itself is located on a former industrial site with
a long history in chemistry, being the birthplace of the AZUR
chemical company in 1923. Soaps, detergents, resins, paints,
and candles were produced on this site until the 1970s, when
operations moved to the Buziasului industrial platform. Today,
this same platform hosts more than 60 small businesses, artists,
manufacturers, and our creative hub.

Oana Simionescu
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While the major players in the sector have largely disappeared or
shrunk considerably since the transition to capitalism, the city’s
industrial spirit persists in the mindsets and behaviours of its
people, visible in both entrepreneurial and public spheres.

Because the story of the chemical industry is a national
one, this year we expanded our scope, visiting more than 20
factories across the country. We built connections with people
full of passion and nostalgia for a field that was once one of the
most important economic engines of Romania.

Staying true to our mission of building bridges between
industry and design, we brought designers with us into the
factories. There, we inspired them with ingredients—raw materials
and industrial by-products—to explore new potential and forge
connections between disparate fields, factories, and domains.

This third episode is our most consistent yet and has
unlocked possibilities we only dreamed of three years ago when
we started. It brings our project to a level of maturity that is
optimal for the exploration of our next two topics: agri-food and
construction.

We invite you to explore the reality and potential of
Romanian chemistry in relation to contemporary design in the
pages of this publication.

BIO

Oana Simionescu is both architect and manager,
constantly preoccupied with the future of the creative
professions as well as with the way people and the
built environment influence one another. She is the
co-founder as well as the current director of FABER.
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- Chemical Bonds
A Curatorial Essay
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Chemical processes form the basis of modern life. From the clothes
we wear to the devices we touch, from the water we drink to the
food we grow, chemistry is the silent infrastructure beneath almost
every manufactured object and industrial system. Its influence is so
widespread that it's easy to forget it's there—until it fails. Today, as
climate targets drive a global push toward green transition, the chemical
industry finds itself at a crossroads. On one side, it is an indispensable
enabler of decarbonisation—providing the materials for renewable
energy, batteries, insulation, electric vehicles, and more. On the other,
it is one of the most resource-intensive, polluting sectors on the planet,
slow to adapt, and structurally dependent on fossil inputs.
The contradictions at the heart of the chemical industry—its invisibility,
its necessity, its entanglement in both progress and harm—are not just
technical, but political. The sector is increasingly shaped by multinational
actors, rigid regulatory regimes, and globalised standards that often
overlook local capacities or knowledge. It is one of the most outsourced
and standardised sectors in Europe, and its logic is not easily legible to
those outside of it.
This is particularly true in Romania, a country rich in geological
resources. Once home to fully integrated chemical platforms—
where research, production, and policy were inseparably
linked—the country now hosts a patchwork of fragmented sites:
partial processing units, logistical centres, and distribution hubs
that remain disconnected from each other and from national
policy. Much of the innovation, ownership, and strategic vision
has shifted elsewhere. What remains, however, is something
no less significant: a network of skilled workers, researchers,
technicians, and engineers who continue to sustain an industry
despite its constraints.

Martina Muzi
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A Particular Geography

Timisoara offers a specific and situated lens through
which to observe these dynamics. As a city shaped
by manufacturing, engineering, and extractive
industries—many of which remain active but
undervalued—it is both context and method for the
ongoing inquiry that is Design Signals. Since 2023,
during the city’s year as European Capital of Culture,
the research and design platform has treated Timisoara
as a site of encounter: between cultural practice and
industrial production, between inherited infrastructures
and emergent knowledge. The approach has always
been infrastructural: how do invisible systems
materialise a place, and how can design help trace their
effects and open them to encounter?
Each edition of the programme investigates a
different sector—outsourced manufacturing,
textiles, and now the chemical industry. The
choice of sectors has not been thematic or
symbolic. They are areas where design is
already embedded—often invisibly—within
systems of production, training, and logistics.
And they are industries that, despite their
apparent decline or obscurity, still hold forms
of knowledge, expertise, and relevance that
can be reactivated. The intention is not to use
design to fix what is broken, but to map what is
already there, to prototype new relationships,
and to test how to hold open spaces where
complexity is made visible and dialogue
becomes possible.
My role as curator is to create a provisional
infrastructure for collaboration—one that, even
if temporary, can fill gaps in the system and allow
for independent research, policy, design, and local
expertise to converge and explore alternative paths.
This is not about glorifying independence. It’s
about understanding and supporting new forms of
interdependence—through nurturing connections
between agents that would otherwise remain unlinked.
Each edition operates as an episode within a
larger structure: sequential, cumulative, and
generative.

Curating these episodes becomes a
way of building a narrative over time—
one that gains energy as it moves, like
a dynamo.

Timisoara, in this sense, is not a backdrop,

but a geographical particular: a context

whose specificity reveals wider dynamics of
production, regulation, and peripheral position-
making within Europe. By working from within,
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we begin to see how nuance, resistance, and
alignment emerge not despite the periphery,
but through it.

Chemistry as Lens

The chemical industry became crucial for Design
Signals to address because it underpins both of the
previous sectors—automotive and textile—as well as
future ones, including agriculture and real estate.

From the coatings on walls to
the medicines we take, from
fertilisers that grow our food to
the polymers in every phone or
shoe, chemical processes are
embedded throughout.

It is also a key site of the green transition:
copper extraction, hydrogen fuels, and materials
transformation are central to the EU’s climate agenda.
But perhaps most importantly, it is a sector through
which Romania’s industrial position within Europe
becomes especially visible—revealing both historical
continuities and structural asymmetries in the present.
Romania is often treated as a standardised
periphery—a region shaped to meet the
regulatory and infrastructural expectations of
the European centre, rather than to develop its
own capacity. But this project pushes against
that framing by insisting on the geographical
particular of the so-called periphery: the
skills, expertise, and forms of care that persist
within local infrastructures. These are not
remnants of a past system—they are active, if
often undervalued, parts of today’s industrial
ecosystem. By working within these specifics,
the project challenges the idea of the periphery
as generic or passive. What we see instead is a
system in which innovation struggles to travel:
companies operate in isolation, research centres
are disconnected from production, and public
investment remains limited. Innovation does not
disappear; it becomes structurally trapped.
This fragmentation is not accidental. It is a result of
historical processes: the dismantling of the socialist-era
platforms that once integrated research, production,
and policy; the sell-off or closure of key infrastructure;
and the consolidation of value around foreign-held
patents and logistical hubs. At the same time, the
chemical sector is being reanimated by the green
transition and its material demands. New standards,
driven by EU regulation and global investment, are
reshaping what chemical production looks like—and

MARTINA MUZI 11



who gets to participate. In this way, the force of global
capitalism is double-edged: it fractures national
infrastructure while also creating moments of strategic
urgency that may open new possibilities.
It is precisely within this tension that design
becomes relevant—not to offer resolution, but
to hold space for inquiry, and to make visible
the dynamics at play. But for design to take
on this role, it must be grounded in conditions
that are real, not speculative. This requires
research—not as academic framing, but as
infrastructural groundwork.

Research
as Starting Point

Each edition of Bright Cityscapes begins
with a commissioned research report, not a
curatorial concept. This decision is central to
how the programme works. Research sets the
parameters for engagement: it identifies actors,
gaps, and frictions; it gives form to otherwise
invisible systems; and it provides a foundation
for collaborations between designers,
engineers, institutions, and publics. It is a way
of curating conditions, rather than outcomes.
For Chemical Bonds, sociologist and data analyst
Norbert Petrovici returned as research lead, mapping
the post-socialist evolution of Romania’s chemical
industry. Once composed of vertically integrated
platforms—where extraction, research, production,
and distribution happened together—the sector is
now fragmented across disconnected sites. Some
companies retain the capacity to develop and patent
new materials. Others perform only production or
distribution functions, often for foreign-owned firms.
What appears as a network is in fact a set of isolated
units, unable to build knowledge collectively or act
strategically across policy, industry, and research.

This disconnection is not

due to a lack of material
resources. Romania’s geological
composition makes it
extraordinarily rich in extractable
substances—salt, copper,
limestone, rare metals. But
without the infrastructure to
integrate these materials into
production and innovation
ecosystems, that richness

12
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remains latent. Even where
potential exists—for example,
in bioplastics—there are few
mechanisms to translate
technical capacity into viable
industrial processes.

Petrovici’'s research doesn't simply describe what’s
broken. It maps the structural conditions that shape the
sector: the gaps in infrastructure, the disconnection
between research and production, the fragmentation
left by privatisation. It forms the foundation for
curatorial work that does not impose themes, but
curates conditions—opening gates into industrial sites,
building relationships with workers and institutions, and
identifying the points where something else might be
possible. This is not research for citation or extraction.
It's part of a longer process of producing knowledge
that stays.

Mirroring
the Ecosystem

Knowledge that stays means more than producing
reports. It's about creating proximity—between sites,
people, and disciplines—and building points of contact
for future collaboration. This phase of the project,
which we refer to as Mirroring the Ecosystem, involved
over 20 visits across Romania, where we quite literally
opened the gates to extraction sites, sprawling plants,
mountain ridges, and logistics corridors. It moved
beyond the boundaries of Timisoara—but what is a city,
if not its interdependencies?

We didn't visit these sites to
extract content for an exhibition.
We went to start conversations.

These encounters—with engineers, workers, managers,
and landscapes—produced an evolving archive of
interviews, photographic essays, and material samples.
Together, they help disclose dynamics that are often
obscured by scale, regulation, or standardisation: how
risk is distributed across space; how maintenance
happens without investment; how knowledge is
practiced even when it isn't formally recognised.
When this material enters the exhibition
space, the chemical industry shifts from
subject to context—something ongoing and
embedded. The exhibition takes place in the
former Azur factory, once a site for pigment
and varnish production, still marked by its

INTRODUCTION



industrial past. The furniture is built from local
materials—pipes, tiles, adhesives—sourced
through the same production networks
we've studied. The venue and furniture arent
simply aesthetic choices, but representative
of the same chemical system that is invisibly
involved in materialising so much of daily life.
The exhibition becomes a continuation of
the research: temporary, partial, materially
and geographically situated. Timisoara is

not a backdrop—it is a city shaped by these
infrastructures.

Knowledge that stays is not just a
principle—it’s the starting point for
how the curatorial process unfolds. It
means keeping research in motion,
embedding it locally, and allowing it to
evolve into collaboration.

This approach is hot about reorganising infor-
mation into fixed displays, but about curating
the conditions for new engagements to take
place. It is a strategy of connecting points, of
opening space for proximity—between people,
tools, institutions, and policies. Documentation
is part of this strategy: not as passive evidence,
but as an active step in building relationships
that might allow other forms of design to
emerge. The goal is not to fix a system from out-
side, but to navigate it from within—amplifying
what is already there, and making space for new
interdependencies to take root.

Designing
as Amplification

In addition to the research and site work, an open

call invited designers to respond to the complexities

of Romania’'s chemical sector—not by illustrating

its problems, but by proposing ways to engage

with its realities. The selected projects each embed
themselves within existing processes, institutions, and
materials. Each begins with a question of access: how
to enter a system shaped by patents, regulation, and
fragmentation—and how to work within that complexity
without flattening its nuances.

Developed in close collaboration
with local partners—ranging
from bioplastics producers to
extraction sites and independent

CHEMICAL BONDS

researchers—each project
explores a different relationship
to chemistry.

One treats salt as both an industrial mainstay and
a bodily source of care, producing a therapeutic
device that reflects the dual logics of wellness and
production. Another pushes the potential of locally
made bioplastics, asking how alternative materials
might take shape across everyday uses and speculative
design. A third produces ceramic surfaces from
mineral waste, allowing heat to reveal the composition
of residual materials—speaking to both the physical
content and the secrecy that surrounds the industry.
The fourth examines galvanisation processes as a form
of industrial protection that is both sacrificial and vital.
None of these projects attempts to redesign the
chemical industry. Instead, they work within its
constraints to amplify overlooked knowledge,
connect fragmented processes, and make
visible the dependencies that quietly shape
our material world. They function as rehearsals
for interdependence—temporary alignments
between design, production, and research that
test what kinds of engagement are possible
under conditions even slightly different from
those we've come to accept as standard.
Together, they extend the curatorial aim of building
provisional infrastructures: not finished systems, but
situations where different agents can meet—however
briefly—and where new forms of collaboration can be
prototyped.

Journalism as
Design Method

One of the new collaborations facilitated in this
edition is between journalism and design. The
choice was deliberate. The chemical industry
sits at the heart of the green transition, yet
the transition itself has not happened—it
is a horizon, filled with both urgency and
uncertainty. How, then, to talk about an industry
whose future is being contested in real time, and
whose impact is both intimate and systemic?
Journalism was turned to as a method for navigating
this extremely delicate and central social turning point.
Journalists have the capacity to construct narratives
around case studies and contexts, distilling complexity
into stories that reveal key nuances often lost in technical
reports or conceptual communication. By working in
conversation with designers—who bring methods
of image-making, visual anthropology, and spatial
translation—these investigations become more than
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reportage. They test how systemic issues might be
articulated in ways that are publicly legible, emotionally
resonant, and open to critique.

The result is not prediction,

nor solution, but perspective:

an attempt to visualise and
interrogate the chemical
industry’s role in shaping possible
futures. In doing so, the exhibition
positions journalism as a design
method—one that extends the
curatorial aim of making hidden
infrastructures visible, and
opening them to public debate.

Education
and Continuity

If journalism expands design into the public sphere,
pedagogy extends it forward in time. Each edition of
Design Signals includes Young Matters, a summer
school where design students from different faculties
and tutors from Romania and abroad collaborate. These
workshops are not speculative exercises but con-
text-driven engagements: chemistry is explored where it
is lived, whether by prototyping visualisations that make
air quality legible, tracing copper through histories of
extraction and energy, or mapping the city’s chemical
ecologies through embodied, sensorial practices.
Continuity here is not about repeating a
format, but about investing in how knowledge
carries on. Pedagogy becomes a design
method in itself—shaping future practitioners,
embedding case studies and methods into
curricula, and creating institutional exchanges
that can be taken up again in years to come.

Working across local and international
contexts, students and tutors build
networks that move beyond a single
project, seeding perspectives that may
reappear elsewhere.
In this sense, Young Matters functions as
a pedagogical form of ‘paying it forward”:
embedding methods and collaborations that
can be reused in curricula, carried into future

practice, and kept alive by the next generation
of designers.

14
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Curatorial Practice
as Provisional
Infrastructure

Across its episodes, Bright Cityscapes has not sought
to deliver solutions, but to construct the conditions

in which other possibilities can be glimpsed. Each
edition accumulates: first automotive, then textiles, now
chemistry. Together they trace not only industries, but

a methodology—curating as a way of opening gates,
disclosing dynamics, and creating proximity between
agents that would otherwise remain apart.

This curatorial practice is
provisional by design. It fills

gaps in the system with
temporary infrastructures that
enable research to circulate,
collaborations to take shape, and
knowledge to stay.

It treats documentation, conversation, and pedagogy
as active tools—ways of amplifying what already exists
rather than imposing new frameworks from above. In this
sense, designers become agents of amplification, mak-
ing visible the values embedded in interdependence,
and showing how even within tightly standardised sys-
tems, alternative connections can be rehearsed.
To curate here is also to move between
scales: from the micro story of a residue in
a glaze or a breath in a salt chamber, to the
macro forces of patents, policies, and global
standards. This jumping between scales
is not ornamental—it is the only way to
understand how the periphery is produced,
contested, and reimagined. It shows how the
geographical particular of Timisoara can reveal
wider dynamics of capitalism’s double edge:
fragmenting local infrastructures while also
opening strategic opportunities within the
green transition.
Curating as provisional infrastructure does not close
systems or resolve contradictions. It holds them open.
It builds spaces where research, design, journalism,
and education can converge, however briefly, and
where overlooked practices and knowledge can gain
resonance. These are not conclusions, but beginnings:
signals of how design might continue to act—across
sectors, disciplines, and scales—not as a promise of
change, but as a practice of staying with complexity.

INTRODUCTION
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Martina Muzi is a designer, curator, and educator,
and leader of the Studio Technogeographies BA
programme at Design Academy Eindhoven. She is
the curator of the Design Signals program, of which
Chemical Bonds is the third episode.
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The Stalled
Catalyst

An Interview with
Norbert Petrovici
on Romania’s
Chemical Industry

In his report ‘Learning regimes and capacity formation in an
advanced peripheral economy: Romania’s chemical industry,
sociologist and researcher Norbert Petrovici plays the role

of economic geographer, exploring the stalled potential of
Romania's chemical industry, drawing on extensive research and
interviews with key players from legacy plants to multinational
outposts. In this interview, he speaks about the sector's critical
yet invisible role, the "residual knowledge" that persists from
its socialist past, and how its future is inextricably linked to

the green transition and strategic state policy, arguing that its
true value lies not in nostalgia but in its unrealized capacity for
foundational innovation.

INTERVIEW 1. GROUNDWORK



Your research moves from
Romania’s automotive and textile
industries to its chemical sector.
What drew you to this transition,
and why is the chemical industry
a critical subject of study now?

NORBERT PETROVICI

The chemical industry was absolutely central during
socialism, a technological linchpin that enabled other
sectors. Today, it's economically significant yet largely
overlooked—*visibly invisible*. It's structurally stuck,
grappling with its socialist legacy while being crucial
for the future. The green transition, the shift from a
petro-based economy, and current geopolitical energy
tensions are impossible to imagine without chemistry.
It's a core sector. Yet, unlike automotive, which
transitioned successfully into global value chains with
technological upgrading, chemistry has not. | wanted to
research why it failed to find its footing.

For our readers who may be
unfamiliar, what does Romania’s
chemical industry look like today?

Its structure reveals its history. Under socialism, it was
predominantly B2B, providing raw materials for other
industries. Today, it still retains that B2B core but has
shifted slightly from basic chemicals to more technical
intermediate products. However, it rarely reaches the
final consumer good. This is highlighted by a massive
trade imbalance: we import twice as many chemical
products as we export. The Romanian market is flooded
with imported cosmetics, plastics, and intermediates
needed for our own automotive and textile sectors.
The sector has capacity, but it's not positioned to cover
internal demand, let alone drive innovation.

Let’s go back to that socialist
inheritance. How was the industry
structured, and what kind of
expertise was built into it?

It was built on vertical integration—controlling every-
thing from mineral extraction to the final product. This
required a specific, hierarchical corporate structure.
But the key difference was the intense need for tech-
nology and learning. Chemical processes couldn’'t be
easily experimented with; patents were controlled by
Western multinationals. Furthermore, many products
had dual uses (civilian and military), meaning critical
knowledge, like specific catalysts or mixing formulas,
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was often locked away by Western powers.

This forced the state to develop a dense, robust
national innovation system. There was a vast network of
about 25 national research institutes, plus laboratories
within every factory, all dedicated to reverse-engineer-
ing Western patents and adapting technologies to local
inputs. When a licensed factory was installed, often by
German companies like Siemens or Zimmer, the im-
pulse was to train local engineers to fine-tune and op-
erate it independently. Factories even developed their
own mechanical workshops to produce spare parts,
creating a deep, practical, organizational knowledge.

What happened to this extensive
infrastructure after 19897

It experienced a severe institutional collapse. The
national institutes limped along until around 2002 but
without investment. When European grants arrived,
they prioritized knowledge production for publication,
not innovation for deployment. The critical link between
the research institute and the factory floor was severed.
The on-site factory labs were decimated; where 200
engineers once worked, you might find five today.

This collapse created a new dependency.
Today, if a local company develops a hew process, it
must often go to Germany for expensive verification
and licensing because the national capacity for this is
gone. To truly innovate and scale, they need to partner
with a multinational that has the capital and institutional
power to handle global IP licensing. The system that
once enabled autonomous adaptation now funnels
innovation back to multinational headquarters.

You use the powerful concept
of “residual knowledge.” Can
you give an example of a plant
still running on this inherited
expertise?

Certainly. The most successful residual knowledge

lies in the mechanical factories that were within the
plants. These teams, skilled in operating, repairing,

and adapting machinery, were sometimes able to spin
off and become players in engineering design and
installing factories for multinationals, leveraging their
deep understanding of local adaptation.

Another form is the knowledge of vertical integration.
Managers and engineers who understood the precise
sequence of inputs needed for complex production tried
to replicate these business verticals. Companies like
Chimcomplex or those in the food sector have attempt-
ed this, with varying success. This inherited expertise is a
form of organizational memory that is both a residual of
the past and a precarious resource for the present.

19
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Your work describes Romania’s
re-integration into global markets
as a form of dependency. Can
you explain how this “lock-in”
works?

The key difference lies in where research and develop-
ment (R&D) and intellectual property (IP) are controlled.
In automotive, R&D can be decentralized geographically.
In chemicals, it is highly concentrated at multinational
headquarters because it is incredibly expensive. This
means Romania is often integrated only through low-au-
tonomy roles: production outposts that follow strict
standard operating procedures or packaging hubs.

There are exceptions, like in generic
pharmaceuticals where companies repurpose expired
patents. But even this is a form of dependency. We
export generics, but we import twice as much in
higher-value, specialised medical products. The
learning that happens in these integrated roles is
about cost reduction, particularly energy input, not
about groundbreaking innovation. The high-value, IP-
generating work remains elsewhere.

You've developed a typology of
five “learning regimes” in these
companies. Without getting
bogged down in jargon, what
does this typology reveal?

It reveals a spectrum of autonomy and innovation. On
one end, you have firms that are mere executors—
production outposts or packaging hubs with no reall
autonomy or IP. On the other, you have a few residual
legacy firms and generic pharma companies that still
attempt some domestic R&D, trying to innovate around
energy efficiency or process adaptation.

Qur initial typology was too rigid. Through
ongoing fieldwork, I've found surprising learning even in
unexpected places. For instance, a company classified
as a mere sales distributor might be innovating in
marketing, developing IT tools to teach clients how
to use chemicals, or even inventing new compounds
through consultancy. The landscape is more fluid,
but the central problem remains: the learning is often
insular, fragile, and reliant on individual experts. If
one key engineer leaves or passes away, an entire
knowledge domain can be lost because it’s stored in
people, not in institutionalized, replicable processes.

This feels like a deeply human
story. Beyond structures and
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systems, what is the human cost
of this structural stagnation?

Human geography is different from automotive.
Chemical plants are often massive, contaminated sites
in city centers. They are no longer mass employers but
have become real estate assets. Their future is now
part of a political economy of urban development,
contamination cleanup, and deliberative democracy—a
form of industrial heritage that is deeply entangled with
strategies of urban planning.

Yet, within the companies that remain, |
was struck by the passion. | spoke with doctors
and engineers with a real pioneer, almost “cowboy”
mentality—a desperate, energetic drive to be the first,
to try and catch up, to survive against immense barriers.
There is a palpable will to innovate.

If you could fix one thing within
the triple bond of policy, industry,
and research, what would unlock
the potential you see in these
people?

The state is the most important and currently

absent actor. The market alone cannot de-risk
knowledge production in this sector. The state must
act as a catalyst to re-establish those linkages. The
global economy still operates on verticals, and for
chemicals, relying on imported inputs makes products
uncompetitive. For the green transition—which

is utterly dependent on chemical innovations for
everything from solar panels to semiconductors—
having a nationally bounded production network isn't a
socialist relic; it's an economic necessity. The state must
create conditionality in aid, foster ties between cutting-
edge European initiatives and local industry, and
strategically support the integration across business
verticals. Without this catalytic role, the immense
energy and passion of those on the ground will remain
trapped, and the industry’s potential as a catalyst for a
new future will remain unfulfilled.

1. GROUNDWORK



12

Chemical
Trajectories

Hidden Forces That
Shape Our Industry

Norbert Petrovici
with Krisenstab

The Chemical Trajectories project extends a broader research
inquiry into how Romania’'s chemical industry evolved from

the socialist period’s state-coordinated specialisation toward
the fragmented, trade-dependent structures of the 2000s. By
mapping each sector’s position in terms of product complexity
and export-import balance, the visualisation reconstructs how
industrial capacities advanced, regressed, or disappeared
across six decades of integration into global markets.

The analysis builds on a study of learning regimes in
the chemical sector, structured around a fivefold classification
of knowledge accumulation: execution, technical-task,
residual-autonomous, commercial-relay, and interface.

These regimes can be read as interpretive coordinates for

the visualisations. They trace how different forms of learning,
from standardized replication to adaptive repair and cross-
domain experimentation, have accumulated within Romania’s
industrial fabric. In the charts and tiles, these regimes appear as
patterns of motion and constraint: sectors that move upward in
complexity signal temporary autonomy, while those oscillating
along the import axis reveal structural lock-ins.

CHEMICAL BONDS NORBERT PETROVICI & KRISENSTAB
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Using international trade data from 1960 onward, each business vertical
is represented on a scatter-plot graph according to product complexity
and export-import balance. The resulting visualisations animate the
shifting trajectories of industries over time: while some advance toward
higher technological sophistication and become part of Romania’s export
landscape, others remain structurally dependent on imported inputs.

A second layer of visualisation presents individual chemical products
in a series of tiles. Each column corresponds to a business vertical, like
agriculture and fertilisers, automotive chemicals, and plastics, tracing
how Romania’s industrial position evolved between 1960 and 2020.

Each tile captures both exports and imports, revealing the dependency
structures embedded in everyday materials. The fertilizer tiles show the
persistence of import reliance for phosphatic and potassic inputs despite
localized formulation capacity. The automotive tiles document the rise of
intermediate goods, from anti-knock additives to tires and engineering
plastics, illustrating how Romania became an assembly node within
global value chains. The plastics tiles highlight how synthetic materials,
once peripheral, now function as infrastructural substances linking
manufacturing, logistics, and consumption. Together, the tiles act as
temporal cross-sections of economic integration, translating trade data
into tangible material form.

The project makes visible the hidden logic and economic
contingencies that continue to shape the chemical sector through
asymmetrical modernization. While a few branches have advanced toward
higher technological complexity, most remain locked in low-value activities,
reliant on imported inputs and volatile external demand. This structural
dependence has limited the accumulation of local know-how and
constrained the formation of autonomous innovation regimes.

Placed within the exhibition, these visualisations provide
an analytical background for the other works. They expose the
macroeconomic logic underlying the material and social processes
documented through interviews, factory images, and design interventions,
from residues and biomaterials to ecological repair, showing how chemistry
underpins both industrial transformation and everyday life. The installations
can be approached as variations of learning through matter, each
translating dependency and invention into distinct material and sensory

registers.
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Norbert Petrovici is a specialist in urban sociology and

social theory, with a focus on the political economy
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Department of Sociology at Babes-Bolyai University.
Krisenstab is a Berlin-based information design

studio founded by Fidel Thomet, Giacomo Nanni,
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complexitatea produsului

Romania’'s chemical industry shifted from high-volume, low-complexity exports in the socialist era to import
dependence after 2000. Branches such as automotive chemicals, rubber, and plastic packaging became export pillars.
Other sectors lost their edge or stayed import-driven. The chart shows the link between product complexity and trade

balance (exports—imports).

CHEMICAL BONDS
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Anorganic Processing Inputs
Romania relied on mineral resources and inorganic chemicals for heavy industry. After 1990, extraction and refining
declined, while imports rose. Low-complexity products such as caustic soda and cement remain, but with uneven
competitiveness. Today these branches act as support sectors rather than export drivers.
CARBONATES HALIDES OF NONME TALS METAL BASE OXIDES, N.E.C. SILICON & RARE GASES

Widely used in glass manufacturing,
ceramics, and environmental
applications (e.g., flue gas treatment).
Romanian use is possible in cement
and lime production (especially Holcim/
Lafarge sites), and possibly in water
softening or plastics fillers.

COMPOUNDS OF PRECIOUS METALS
These high-value compounds are used
in catalysts, electronics, and chemical
synthesis. In Romania, integration is
limited to niche industrial processes
(e.g., automotive catalytic converters,
dental and medical devices), often in
MNC subsidiaries or R&D-oriented firms.

24

These are used in optics, pharma
synthesis, and metallurgical refining. In
Romania, their use is more specialised,
in pharma intermediates, glass coating,
or electronics-related processes (where
iodine and fluorine compounds are
involved).

IRON OXIDES AND HYDROXIDES

These compounds are widely used as
pigments (in coatings, plastics), polishing
agents, and metallurgy additives. In
Romania, they are integrated into
industrial coating processes and
possibly in metallurgy (e.g., casting and
sintering), particularly in secondary
towns with legacy industrial platforms.

PROJECT

These oxides serve as fluxes, catalysts,
and ceramic additives. Their integration
in Romania is expected in metallurgi-
cal processing, glass production,

and chemical formulations in basic
industries, especially in industrial
clusters like Hunedoara, Galati or
Tarnaveni.

OTHER INORGANIC ACIDS

Inorganic acids (e.g., hydrochloric, nitric,
sulfuric) are backbone chemicals for a
range of industrial operations.
Romanian demand comes from
chemical synthesis, metal processing,
fertilisers, and cleaning agents. These
are foundational in multiple verticals and
imported in large volumes.

These inputs are essential in electronics,
metallurgy, and specialty glass. Romania
may use silicon in aluminum alloy
production or sealants, while rare gases
(like argon, neon) are typically used

in high-tech manufacturing, medical
devices, and lighting, imported and used
in small but high-value sectors.

SULFATES

Sulfates are used across sectors,

from fertilisers to dyeing, tanning, and
metal treatment. In Romania, they
serve as intermediate inputs in textile
dyeing, wastewater treatment, and
electroplating, notably in mixed-use
industrial parks with chemical or textile
activity.

1. GROUNDWORK
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Nuclear and Radioactive Materials

During socialism, Romania invested in nuclear research and reactors.

After 1990, the field continued around the Cernavoda plant but without large trade
flows. It is defined by technological dependence and strict international regulation, a
strategic sector rather than a commercial one.

URANIUM

Romania operates Cernavoda
Nuclear Power Plant. Imports
of uranium (in processed
forms) are managed by state-
owned companies under strict
regulation, and form part of the
national energy infrastructure.

CHEMICAL BONDS
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$3-Organic Petrochemical Intermediates
Petrochemicals was a key industry, with large industrial complexes.After 2000, many closed down. Romania remained
a net exporter of several products, such as acyclic and cyclic hydrocarbons or phosphides, used in plastics, rubbers,
paints, and alloys. Although more complex, volumes declined and imports increased, a sign of weakened industrial
specialization.
ACYCLIC ALCOHOLS CARBOXYAMIDE-FUNCTION SATURATED ACYCLIC ETHERS
Used in solvents, plasticizers, and COMPOUNDS MONOCARBOXYLIC ACIDS Used as solvents or fuel additives (e.g.,
coatings. They enter Romanian chemical ~ Found in pharmaceutical and polymer Includes formic and acetic acids, used MTBE). Romania imports ethers for
value chains in coatings and adhesives, sectors. Romania may process these in food processing, textiles, and pharma.  chemical synthesis and potentially fuel
especially in export-oriented clusters. compounds into formulations or coatings.  Romania’s agro-processing and textile blending.
sectors rely on imports.
ACYCLIC HYDROCARBONS PHOSPHIDES HALOGENATED DERIVATIVES OF
Basic inputs for synthetic chemistry, (EXCLUDING FERROPHOSPHORUS) SULFONATED, NITRATED DERIVATIVES = HYDROCARBONS
fuels, and plastic pre-cursors. These are  These are used in specialty metal alloys OF HYDROCARBONS These are reactive intermediates in
foundational in petrochemical refining and as precursors for semiconductors or  Core building blocks for surfactants, pharmaceuticals, agrochemicals and
chains and may be processed or re- agrochemicals. In Romania, their use is dyes, and explosives. In Romania, polymers. Romanian imports feed
exported via hubs like Pitesti or Midia. limited to niche industrial applications or  they are integrated into detergents or into batch chemical processing or fine
research imports. potentially explosives manufacturing chemistry.
AMINE-FUNCTION COMPOUNDS (e.g. Fagaras).
Used across agrochemicals, POLYCARBOXYLIC ACIDS PHENOLS, PHENOL-ALCOHOLS
pharmaceuticals, and rubber Used in polymer synthesis (e.g., PET), CYCLIC HYDROCARBONS Important for resin production (e.g.,
processing. Romania's consumption is detergents, and water treatment. Used in synthetic rubber, resins, and phenol-formaldehyde), dyes, and
connected to fertili-zer additives and Romanian integration is expected via solvents. Romania may integrate them pharmaceuticals. Romania’s use is in
fine chemical formulation. plastics and textile finishing. in tire manufacturing and adhesives adhesives and construction materials.

(especially near Timisoara and Slatina).
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complexitatea produsului
Bio-Organic Intermediates
Romania has traditions in simple bio-organic products but never built a strong biotech base.Output mainly serves
domestic demand, while complex products are import-dominated. Global competitiveness is limited, yet local bio-
resources offer some potential.
INDUSTRIAL MONOCARBOXYLIC ORGANO-SULFUR COMPOUNDS ROSIN AND RESIN ACIDS

CASEIN

Derived from milk, casein is used in
adhesives, food supplements, and
pharma coatings. Given Romania’s dairy
sector, it may be processed locally and
integrated into food-grade or industrial-
grade formulations.

CELLULOSE N.EC.

Cellulose derivatives are used in pharma,
paper coatings. and biodegradable
materials. In Romania, they are imported
and processed by converters for
packaging, hygiene products, or as
binding agents in pharma.

ESSENTIAL OILS

Essential oils are extracted from
Romanian-grown plants (lavender, pine,
herbs) and exported as raw materials
for cosmetics, aromatherapy, or food.
Domestic use exists in artisanal and
semi-industrial perfumery and hygiene
product lines.

CHEMICAL BONDS

FATTY ACIDS

These are bio-based intermediates
from oils and fats. used in surfactants.
lubricants. and cosmetics. Romanian
firms may import and use them in
blending, especially in bio-lubricant and
personal care product formulation.

ISOCYANATES

These highly reactive compounds are
used in polyurethanes and adhesives.
Romanian automotive suppliers and
construction material firms integrate
them in foams. coatings, or laminated
materials.

NUCLEIC ACIDS AND THEIR SALTS
While not extensively produced
domestically, these inputs may be used
in lab-scale or niche biotech applications
(e.g., R&D hubs, pharma packaging).

Widely used in rubber vulcanization,
pharma synthesis, and pesticides.
Imported into Romania for downstream
blending or transformation into specific
compounds.

OTHER ORGANO-INORGANIC
COMPOUNDS

This residual category includes several
intermediates for electronics, catalysts,
and advanced materials. Integration

in Romania is limited to niche uses or
transit trade.

OXYGEN-FUNCTION AMINO-
COMPOUNDS

These compounds serve as chemical
building blocks in agrochemicals,
pharma, and biotech synthesis. In
Romania, they are used in downstream
formulations for pharmaceuticals or
pesticide intermediates.

NORBERT PETROVICI & K

These pine derived acids are used in
adhesives, inks, and varnishes. Romania’s
forest sector enables some domestic
sourcing, but chemical integration
typically happens via SME coating and
printing product manufacturers.

SULFONAMIDES

Mostly known for antimicrobial

use, sulfonamides are integrated

in pharmaceutical intermediate
production. Romanian use occurs in toll
manufacturing or as part of

API formulation under license.

TALLOIL

A byproduct of wood pulping, tall oil is
processed into resins, emulsifiers, and
biofuels. In Romania, it is more imported
and used by chemical intermediaries or
coatings producers for niche blending

27
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Romania’s bio-pharma industry is small and relies on imports for active ingredients.
Local firms mostly package or formulate, but value added is low. The domestic
market grows, yet external competitiveness remains weak.

GLYCOSIDES

Glycosides are plant-derived
compounds with pharmacological
properties (e.g., cardiac drugs, anti-
inflammatories).

While domestic production is minimal,
Romania may be involved in secondary
transformation, extraction from herbal
sources, or trade in intermediates for
specialised pharma niches.

28

VEGETABLE ALKALOIDS

Vegetable alkaloids (e.g., morphine,
quinine. atropine) are bioactive
compounds used in both traditional and
modern pharmaceuticals. Romania’'s
integration is in downstream formulation
or packaging, rather than extraction,
though limited botanical sourcing may
occur.

PROJECT

VITAMINS

Vitamins are used both as active
pharmaceutical ingredients (APIs) and
as nutritional additives. Romania imports
and processes vitamins for packaging,
encapsulation, and inclusion in dietary
supplements and fortified food, often
under contract with foreign pharma
brands.

1. GROUNDWORK
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Pharmaceuticals

complexitatea produsului

The pharmaceutical sector shifted from socialist factories to private firms producing
generics. Exports exist,but imports of innovative drugs dominate. Romania stays
dependent on global chains and external regulations.

ANTIBIOTICS

Romania imports a large share of its
antibiotics in bulk form for tableting or
packaging. Some firms act as contract
manufacturers for Western companies;
partial processing is done domestically.

CHEMICAL BONDS

HORMONES

Hormonal compounds are core active
ingredients (APIs) in prescription drugs
(e.g., steroids, contraceptives).
Romania’s pharma industry imports
these for encapsulation, formulation, or
repackaging, especially in Bucharest-
lifov and Prahova.

MEDICAMENTS, PACKAGED

Final pharmaceutical products
(blistered, boxed) are both imported and
exported. Romania serves as a logistics
and relabelling hub in EU generic
distribution networks.

NORBERT PETROVICI & KRISENSTAB

PHARMACEUTICAL GOODS
Includes diagnostic kits, surgical
dressings, and specialised pharma
items. Romania’s hospitals and retail
chains rely on imports, with low local
production but growing warehousing
and distribution capacity.
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Agriculture and Fertilisers

complexitatea produsului

Romania once produced large amounts of chemical fertilisers for farming.
After 1990 many plants shut, imports rising sharply. Today only a few major sites
operate, exposed to gas prices and market volatility.

ANIMAL OR VEGETABLE FERTILISERS
These products are used as inputs

in primary agricultural production,
particularly in crop farming. In Romania,
they are to be consumed directly

by domestic producers, especially

in regions with intensive cereal and
vegetable cultivation. Their integration is
upstream in the agri-food value chain.

INSECTICIDES, RODENTICIDES,
FUNGICIDES, ETC.

These agrochemical products support
intensive farming through pest and
disease control. In Romania, they are

30

key components of integrated crop
management systems. Integration is
downstream in agriculture, typically via
distributors to farms. Some formulation
may occur domestically, but active
ingredients are largely imported.

MIXED FERTILISERS

These are blended products tailored to
specific crops or soil types. Romanian
agri-businesses use them to optimize
yields, especially in high-input farming
regions. Integration occurs both through
direct imports and via local formulation
from imported components.

PROJECT

NITROGENOUS FERTILISERS
Nitrogen-based fertilisers are a
cornerstone of industrial agriculture.
They are heavily used by Romania’s grain
producers and large agro-industrial
platforms. Domestic production exists
but relies on imported inputs: Imports
fill demand gaps or complement
production for specific formulations.

PHOSPHATIC FERTILISERS
Phosphatic fertilisers are critical in soil
enrichment and are widely applied in
Romanian crop systems. Integration
is primarily in upstream agricultural

supply chains. Romania lacks significant
domestic phosphate extraction, making
imports structurally necessary.

POTASSIC FERTILISERS
Potassium-based fertilisers improve
plant resistance and yield. Romania
does not extract potash domestically. So
these are fully importreliant. They enter
through agri-input distributors and are
used across major crop regions.

1. GROUNDWORK
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The dyes and pigments industry was once significant, but after 1990 it shrank
drastically. Imports dominate, local output is minor. A few niches in special pigments
survive, but Romania’s role in global trade is limited.

OTHER COLOURING MATTER

Includes inorganic pigments used in
construction (cement coloration), paints,
and low-cost textiles.

CHEMICAL BONDS

PREPARED PIGMENTS

These are value-added colourant
compounds used in coatings and
plastics—imported for use in packaging

and surface treatments.

SYNTHETIC ORGANIC COLOURING
MATTER

Widely used in plastics, textiles, inks, and
cosmetics. Romania is a downstream
consumer with marginal local production.

SYNTHETIC TANNING SUBSTANCES
Used in the leather and textile industry.
Romania has residual tanning capacity
(e.g., Maramures) and imports these
agents for processing hides.

NORBERT PETROVICI & KRISENSTAB 31
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Coatings and Adhesives
Coatings and adhesives remain active, with private firms and foreign investment.
Exports expand, especially for construction and automotive. Romania blends
industrial traditions with modern adaptation, keeping a regional competitive profile.
ACRYLIC POLYMERS AMINO-RESINS INK PAINTS AND VARNISHES,
These are key in paints, adhesives, and Used extensively as binders in wood Inks are used in printing, packaging,and  NONAQUEOUS
surface coatings. In Romania, they adhesives and coating formulations. labeling. Romanian facilities, especially Romania has several mid-size paint and
serve as polymer bases for construction ~ Romanian applications include furniture  in the packaging and publishing sec- coatings manufacturers: this category
chemicals and waterproofing materials. manufacturing and industrial wood tors, import both base formulations and includes both local production and
panel production. finished products. imported inputs for construction,

32 PROJECT

furniture, and automotive use.
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Cosmetics and Personal Care

Cosmetics grew after 2000, driven by global brands and domestic demand.
Local production exists, yet premium imports dominate. With young dynamic
consumers, Romania’s exports remain modest.

CLEANING PRODUCTS PERFUMES

Common in household chemical Romania participates mainly at the
production, with Romania hosting local packaging and distribution end of the
facilities of multinationals (e.g., Procter supply chain, with local brands using
& Gamble). imported fragrance bases.

MIXTURES OF ODORIFEROUS POLISHES AND CREAMS
SUBSTANCES These are niche but relevant inputs for
These are fragrance precursors for domestic manufacturing of shoe care,
perfumes, soaps, and personal care floor wax, and industrial maintenance
products. Romania imports them for products.

local packaging and formulation.

CHEMICAL BONDS

SOAP

Romania has legacy production of basic
soap products; both domestic and
foreign firms source intermediates and
re-export branded products.

NORBERT PETROVICI & KRISENSTAB
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Explosives and Pyrotechnics

complexitatea produsului

Romania produced explosives for mining and industry.
After 1990 demand fell, many plants closed. Pyrotechnics remain marginal, mostly
for entertainment. The sector has more of a historic than a commercial role.

DETONATORS

Safety and mining detonators are
imported by Romanian construction and
extractive industries.

34

FIREWORKS

Imported for seasonal use: Low
domestic production. Limited to
regulated entertainment and military
suppliers.

PROJECT

MATCHES

Romania had historic production, now
largely replaced by imports. This is a
marginal consumer good category.

PREPARED EXPLOSIVES

(EXCEPT GUNPOWDER)

Used in mining, construction, and
defense. Romania's role is limited but
includes state-regulated importation for
resource extraction.

1. GROUNDWORK
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Media Products

Chemicals for film, photography, or printing were central before digitalization.
Today they almost vanished, with imports covering rare needs. It's a case of rapid
technological obsolescence.

CHEMICAL PREPARATIONS FOR MOTION-PICTURE FILM
PHOTOGRAPHIC USES Used in cinema preservation or analog-
Legacy use in film photography and format production: low but non-zero
specialised printing. Still imported for relevance in Romania.

niche industrial or artistic purposes.

CHEMICAL BONDS

PHOTOGRAPHIC FILM IN ROLLS
Demand has diminished, but some
niche imports continue for analog
photography and archival use.

NORBERT PETROVICI & KRISENSTAB 35
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Automotive

Automotive chemicals - fluids, special rubbers, paints — became export pillars.
The auto industry pulled suppliers into European chains. A competitive, export-

oriented branch.

ANTI-KNOCK

Anti-knock agents (e.g. MTBE) are

fuel additives used to improve engine
performance. In Romania, their
integration is indirect, through blending
and distribution by fuel companies. Their
classification within automotive reflects
their functional end-use, although they
do not enter car manu-facturing plants
directly.

CONVEYOR BELTS OF VULCANISED
RUBBER

These belts are used in production and
intralogistics systems, including final
assembly lines and material handling
in car plants. In Romania, demand

36

comes both from OEMs (e.g., Ford
Craiova, Dacia Mioveni) and from Tier 1
suppliers operating large-scale facilities.
Integration is industrial, not vehicular, but
still within the automotive ecosystem.

NEW PNEUMATIC TIRES OF RUBBER
Romania has significant tire
manufacturing capacity (e.g.
Continental in Timisoara), but also
imports high volumes for both OEM
and aftermarket sales. These products
are integral to the automotive supply
chain and aftermarket services. Imports
complement domestic production or
serve specific brands/models not made
locally.

PROJECT

POLYACETALS

Polyacetals (POM) are high-
performance engineering plastics used
in precision automotive components
such as fuel systems, gears, and
housings. In Romania, they are primarily
imported as raw material and processed
in Tier 2 or Tier 3 suppliers operating

in automotive plastics molding, often
within industrial parks in regions like
Arges, Brasov or Timis.

POLYAMIDES

Polyamides (e.g., PAB, PAG6) are widely
used in the automotive sector for under-
the-hood components, structural parts,
and connectors due to their mechanical

strength and heat resistance. Romania
hosts a range of foreign-owned plastics
processors supplying OEMs, so these
poly-mers are integrated into localized
manufacturing chains in Cluj, Sibiu, and
Arad.

USED PNEUMATIC TIRES OF RUBBER
Used tires are part of the automotive
aftermarket and re-cycling chain.

In Romania, they are imported for
retreading. resale, or disposal, often by
specialised waste management and
refurbishment frms. Though not part
of OEM manufacturing, they relate to
vehicle life-cycle services.

1. GROUNDWORK
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Romania once produced polyethylene, polypropylene, and other plastics.
After 2000 production shrank, imports took over. Only a few units remain, making
the sector vulnerable and import-dependent.

POLYMERS OF ETHYLENE

Ethylene polymers (e.g., polyethylene)
are among the most widely used
plastics globally. In Romania, they

are integrated in packaging (films,
containers), construction (pipes), and
cable insulation. These are processed
both by large converters and SME
manufacturers in industrial parks.

POLYMERS OF PROPYLENE
Polypropylene is used extensively in
automotive parts, textiles (nonwovens),
packaging, and appliances. In Roma-nia,

CHEMICAL BONDS

it enters through major compounders
and converters linked to the automotive
and FMCG sectors (e.g., Jucu, Arad). It is
part of both domestic consumption and
re-export through processed goods.

POLYMERS OF STYRENE

Styrene polymers (including polystyrene)
are used in insulation, consumer goods,
and packaging. In Romania, they are
transformed into foams, containers, and
disposables, especially in southern and
western industrial zones.

POLYMERS OF VINYL ACETATE

These polymers are often used in
adhesives, coatings, and flexible films.
In Romania, they are integrated in
construction adhesives and flexible
packaging applications.

Their use is more specialised compared
to polyethylene or polypropylene but
still part of core thermoplastic trans-
formation sectors.

NORBERT PETROVICI & KRISENSTAB

POLYMERS OF VINYL CHLORIDE
Polyvinyl chloride (PVC) is a key

plastic in construction, pipes, window
profiles, flooring. Romania has a robust
construction materials industry that
uses PVC both in greenfield production
and in retrofit markets. Imports serve
as feedstock for extrusion and molding
operations
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Plastics and Packaging Materials

complexitatea produsului

Plastic packaging turned into an export pillar, tied to European demand.
Romania exports strongly, even if raw materials are imported. A dynamic but

environmentally controversial branch.

BATHS, SINKS ETC.

Finished plastic goods used in
construction and home improvement,
often re-exported or distributed via retail
chains: Imported semi-finished and
finalised in Romania.

ION-EXCHANGERS BASED ON
POLYMERS

Used in water purification,
pharmaceuticals, and catalysis.

Used in industrial installations (e.g.,
energy, pharma), with niche domestic
transformation.
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MONOFILAMENT

Monofilament is processed into
filters, brushes, and agricultural twine.
Romania’s usage is linked to light
manufacturing and agri-industrial
needs.

OTHER ARTICLES OF PLASTIC

A residual category for consumer goods,
tools, and hard-ware. Romania imports
many items but also hosts light industry
in this domain.

PROJECT

OTHER PLATES OF PLASTICS,
NONCELLULAR AND NOT
REINFORCED

Input for thermoforming, signage,

and construction panels.Romania has
domestic processors and converters in
urban and peri-urban areas (e.g., llfov,
Arad).

PACKING LIDS

Used in food and pharmaceutical
packaging. Integrated by Romanian
converters serving FMCG and export
logistics.

SILICONES IN PRIMARY FORMS

Used in sealants, construction,
automotive, and electronics. Romania
integrates silicones via converters (e.g.,
adhesives, tubes) mostly for export
markets.

1. GROUNDWORK
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complexitatea produsului
Rubber Industry
Synthetic rubber and rubber goods supported automotive industry and exports.
After 2000, output stabilised, tied to European chains. Romania kept a competitive
edge, specialising in tires and technical goods.
NATURAL RUBBER Romanian integration, especially via SCRAP OF RUBBER SYNTHETIC RUBBER
Romania imports natural rubber for automotive subcontracting. Recycled rubber enters circular Used extensively in automotive, seals,
tyre, gasket, and belt manufacturing. processes or downcycled into and hoses. Romanian usage is focused
Mostly transformed in automotive-linked RUBBER HYGIENIC OR playground surfaces or insulation. in Arad, Timisoara, and Slatina clusters.
facilities (e.g., Continental, Pirelli). PHARMACEUTICAL ITEMS Romania has limited but growing
Includes gloves, tubes, and sanitary recycling capacity. VULCANISED RUBBER PLATES
OTHER ARTICLES OF VULCANISED items. Most are imported for hospital Inputs for gaskets, shock absorbers, and
RUBBER and industrial use: some local packaging conveyor systems. Romania processes
Awide category used in automotive, or sterilisation may occur. these for automotive and light industry.

machinery, and sealing systems. Strong

CHEMICAL BONDS NORBERT PETROVICI & KRISENSTAB 39
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Mirroring
the Ecosystem

Field Research
Valentina Ciobanu
Martina Muzi
Oana Simionescu

Photo&Video
Alex Todirica

Mirroring the Ecosystem is an ongoing research project that maps
the material and social contours of industry. Focusing on Romania’s
chemical sector, through visiting sites, collecting archives, and engaging
in conversations, the team has traced the links between production,
landscape, and daily life. Gathering the expertise of engineers and workers
encountered in mines, quarries, and factories, the resulting project offers
an accessible way for people from a variety of disciplines to understand
what can be discovered through industrial knowledge.
The resulting collection includes interviews, a photographic essay,
and material samples—powders, liquids, and products—that serve
as tangible evidence of the vast number of material states that are
involved in this industry. In the exhibition, wall images are arranged
by location and process, revealing hidden interdependencies.
A central table, constructed from standard factory furniture and
repurposed tile offcuts from Cesarom, embodies this approach. These tiles,
leftovers from an interrupted production ling, are given a new purpose.
Together, these elements illuminate often-obscured dynamics: the
distribution of risk, the maintenance of infrastructure, and the forms of tacit
knowledge that persist within industrial ecosystems.

Brenntag SRL

Brenntag Romania is the local subsidiary
of Brenntag SE, founded in 1874 in Berlin,
recognised as a global leader in chemical
and ingredient distribution. It offers
business-to-business distribution solutions
for industrial and specialty chemicals
worldwide, bridging chemical producers
and end users.

FIELD RESEARCH 2. MIRRORING THE ECOSYSTEM
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occurs only as small particles.

FIELD RESEARCH

CupruMin SA

CupruMin SA is a Romanian state-owned
mining company based in Abrud, Alba
County. It specialises in the extraction
and processing of copper ore from the
Rosia Poieni deposit — the largest copper
reserve in Romania. The company plays

a key role in the country’s non-ferrous
metals sector, focusing on sustainable
resource management and technological
modernisation.

Rock sample from the Rosia Poeni copper mine,
representing the raw material from which copper
concentrate is extracted; in nature, copper

2. MIRRORING THE ECOSYSTEM



The milling process of the stone is carried out to
prepare a finely ground ore slurry, which will then
go to flotation to separate the ore from the tailings.

CHEMICAL BONDS FABER TEAM 45



The foam that is formed contains copper and
represents the moment when the ore separates
from the tailings.

FIELD RESEARCH 2. MIRRORING THE ECOSYSTEM




Copper concentrate containing 20% copper, as
well as silver and gold particles, serves as the raw
material for extracting 99.99% pure copper.

A flower-shaped mineral formation representing
the natural crystallisation of pyrite, that has a
higher concentration of copper.

CHEMICAL BONDS FABER TEAM 47






Baita Bihor SA

A Romanian extractive industrial company,
founded in 2004, and headquartered in
Baita-Plai, Bihor County, specialising in the
extraction, processing, and sale of limestone
and dolomite.

Dolomite 64 nm Dolomite 0-0,5 mm Limestone 1-1,5 mm Dolomite 0-3 mm

Limestone 200 nm Limestone 0-0.008 mm Limestone 1-1,5 mm Limestone 1-1,5 mm

CHEMICAL BONDS FABER TEAM 49



Processed crystals of table salt.

Unprocessed rock salt.

FIELD RESEARCH

Salrom SA

A Romanian majority state-owned
company, it is the country’s main salt
producer and one of the most important
exploiters of non-metallic mineral resources.
The company currently operates salt mines
in Slanic Prahova, Ocna Mures, Praid, Ocna
Dej, Ramnicu Valcea, Targu Ocna, and
Cacica.

The first level of the Ocnele Mari Salt Mine

(near Ramnicu Vélcea) has been transformed
into a leisure area offering various activities for
visitors coming for speleotherapy; salt extraction
continues on level 2 of the mine, 16 meters below
the first level.

2. MIRRORING THE ECOSYSTEM







Chimcomplex SA (Oltchim)

The largest chemical producer in Romania,
specialising in polyols, chlor-alkali products,
and oxo-alcohols, with its main industrial
platforms in Borzesti-Onesti (Chimcomplex)
and Ramnicu Valcea (Oltchim).

52 FIELD RESEARCH 2. MIRRORING THE ECOSYSTEM



Through the process of electrolysis of salt brine,
chlorine, hydrogen, and sodium hydroxide
(caustic soda) are produced.

T 0
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Caustic soda flakes

CHEMICAL BONDS

FABER TEAM

NAME Caustic Soda Solution

PRODUCT APPLICATIONS Petroleum industry,
petrochemical industry, soap and detergent
manufacturing, pulp industry, chemical treatment
of wood, chemical industry in the production of
dyes, phenol, phosphates, sodium hypochlorite,
aluminum industry

PROPERTIES Strongly alkaline solution
COMPOSITION NaOH min. 48%

ROLE OF COMPONENTS Strong alkaline
degreasing agent

RESULTING WASTE Brine filter cake
DESTINATION OF WASTE Stored in a non-
hazardous waste landfill

INDUSTRY Petroleum industry, petrochemical
industry, soap and detergent manufacturing,
pulp industry, chemical treatment of wood,
chemical industry in the production of dyes,
phenol, phosphates, sodium hypochlorite,
aluminum industry

ORIGIN Serbia, Bulgaria, Czech Republic,
Slovakia, Poland, Hungary, Turkey, Slovenia
QUANTITY PROD./YEAR 120,000 tons/year for
the Ramnicu Valcea platform

PRODUCTION RATE Continuous flow installation
produces 14 tons/hour

WORKERS/PROD. LINE 30

Production process automatically controlled
through a DCS (Distributed Control System)
ENERGY RESOURCE Mix of purchased electricity
and electricity produced in

cogeneration facilities

ENERGY COST/TOTAL PROD. 63%

95
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' Aquatim SA

The regional operator of water supply
and wastewater services in Timis County,
providing drinking water to around
570,000 residents and sewage services
to 74% of the population. Established in
1992, the company constantly invests

in infrastructure modernization and
environmental protection, being involved
in projects such as the Water Museum in
Timisoara, inaugurated in 2023.

56 FIELD RESEARCH 2. MIRRORING THE ECOSYSTEM



AT DE
U-SULFAT

Petri dishes with cultures from contaminated
residual waters, tested in the laboratory.

NAME Brenntamer 585

PRODUCT APPLICATIONS wastewater treatment
PROPERTIES Granulated product, easy to

dose; contains a process aid that facilitates
dissolution in the working medium; high charge
density; forms temporary bonds with organic
compounds, forming flocs that allow mechanical
separation of impurities from treated water;
active across a wide pH range (2-11)
COMPOSITION Flocculant and a process aid
ROLE OF COMPONENTS Active substance and

auxiliary h & . ‘
ORIGIN Raw materials of synthetic or mineral ~S— - -

origin

RESULTING WASTE Packaging contaminated

with chemicals + wastewater
WASTE DESTINATION Sent for incineration . >
INDUSTRY Wastewater treatment =

CLIENTS Treatment plants (municipal, industrial)

CHEMICAL BONDS FABER TEAM 57
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Paint samples developed by AZUR for the Design
Signals exhibition furniture in 2023.

The images of Azur were made in 2023 by Marius Vasille.

CHEMICAL BONDS

AZUR SA

Azur began operations in 1844 in Timisoara, initially
as a candle-making workshop. In 1923, Eugen Farber
founded the United Factory of Paints and Varnishes.
In 1990, the company underwent restructuring, and in
1999 it was acquired by ICC Industries INC, New York.

NAME Green apple flavor sample

PRODUCT APPLICATIONS Food, cosmetics,
feed, pharmaceuticals

PROPERTIES Nature-identical structure
COMPOSITION Minimum 99% purity
RESULTING WASTE Valorised by combustion at
various industrial users

EXPORT EU / non-EU

S J;-d
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NAME ALBADECOR liquid aluminum

PRODUCT APPLICATIONS Decorative pigments
COMPOSITION Aluminum 40%, water 60%
INDUSTRY Paints, plastics

CLIENTS Paint manufacturers

ANNUAL PRODUCTION QUANTITY 3600 tons
PRODUCTION TIME / ITEM 24h

WORKERS/ON PRODUCTION LINE 50
PRODUCTION PROCESS Semi-automated

NAME ALUX aluminum powder

PRODUCT APPLICATIONS Aluminum pigments
COMPOSITION Aluminum 99.9%
INDUSTRY Pyrotechnics, paints

CLIENTS Paint manufacturers

ANNUAL PROD. QUANTITY 3600 tons
PRODUCTION TIME/ITEM 24h
WORKERS/ON PRODUCTION LINE 50
PRODUCTION PROCESS Semi-automated
ENERGY RESOURCE Electricity

ENERGY COST/TOTAL PRODUCTION 5%

. MIRRORING THE ECOSYSTEM



NAME LUNA aluminum paste

PRODUCT APPLICATIONS Automotive industry,
decorative pigments

PROPERTIES anticorrosive, decorative,
protective

COMPOSITION Aluminum 70%, solvent 30%
RESULTING WASTE downgraded - unusable
material

WASTE DESTINATION recycling and destruction
companies

INDUSTRY Automotive, decorative

CLIENTS Paint manufacturers

ANNUAL PRODUCTION QUANTITY 3600 tons
PRODUCTION TIME / ITEM 24h
WORKERS/ON PRODUCTIONLINE 50
PRODUCTION PROCESS Semi-automated

CHEMICAL BONDS

ALBA ALUMINIUM SA

Founded in 1976 on the historic chemical
platform in Zlatna, the company initially
produced aluminum powders for Romania’s
lightweight concrete industry. Following
privatization in 1999 and the launch of
pigment production in 2001, it became an
important player in the global lightweight
concrete and paint markets, upholding a
long-standing tradition while continually
investing in innovation.

FABER TEAM o1



BERG BANAT SRL

A Romanian company established in 1991,
specialising in welded metal structures
and hot-dip galvanizing. Headquartered in
Timisoara, with branches in Fagaras and
Campia Turzii, the company uses modern
equipment and operates in compliance
with international standards. It is ISO 9001
certified and a member of the Romanian
National Association of Galvanizers (ANAZ).

62 FIELD RESEARCH

Each steel element to be galvanized is first
cleaned in an acid bath inside a ventilated room,
producing iron oxide as a byproduct.

2. MIRRORING THE ECOSYSTEM



NAME Acids, wastewater, and a mix of iron, zinc
chloride, and ammonium chloride

PRODUCT APPLICATIONS Specialised facilities/
companies for recycling/waste disposal
PROPERTIES Acids must be recycled (increasing
hydrochloric acid concentration); Wastewater
must be neutralized before reuse or disposal;
Iron, zinc chloride, and ammonium chloride
mixtures disposed of by specialised companies
or used as filler and red pigment in the
construction industry

COMPOSITION Chlorinated acids, iron,
ammonium chloride, and zinc chloride
COMPONENTS role reuse in galvanization industry
RESULTING WASTE Wastewater, used acids, iron
mix, zinc chloride, ammonium chloride

WASTE DESTINATION Internally neutralized /
sent to specialised companies

QUANTITY PRODUCTION/YEAR 100 cubic meters
WORKERS ON PRODUCTION LINE 150
PRODUCTION PROCESS Semi-automated;
hanging the pieces requires human handling

CHEMICAL BONDS

N AR

NAME Zinc ash

PRODUCT APPLICATIONS Recovery of zinc with
approx. 98% purity; until recycling, no industrial
applications

COMPOSITION Zn, NH,CI, ZnCl (zinc, ammonium
chloride, zinc chloride)

COMPONENTS ROLE Zinc—reintegration into
industry; Ammonium chloride—steel industry,
batteries, textiles, agriculture, medicine, etc.; Zinc
chloride—steel industry, agriculture, chemistry,
textiles, etc.

WASTE DESTINATION Resale to businesses
QUANTITY PRODUCTION/YEAR around 100
tons/year

WORKERS ON PRODUCTION LINE 50
PRODUCTION PROCESS Semi-automated;
hanging the pieces requires human handling

FABER TEAM

NAME Zinc oxide with no controlled purity and
particle geometry

PRODUCT APPLICATIONS Rubber industry (as
vulcanization initiator), ceramics (as filler and in
glazes), animal feed (as trace element, essential
for the digestive tract, especially in the first weeks
of life), paint industry (as filler and pigment)
COMPOSITION Zinc oxide and potential chloride
residues

RESULTING WASTE Zinc oxide molecules
WASTE DESTINATION Resale to businesses
QUANTITY PRODUCTION/YEAR 2-5 tons/year
WORKERS ON PRODUCTION LINE 150
PRODUCTION PROCESS Semi-automated, since
hanging the pieces requires human handling
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SAINT GOBAIN SA

Saint-Gobain Glass Romania operates a
glass factory in Calarasi, where it produces
flat glass for architectural facades,
residential buildings, and interior design
applications. Its product range includes
solutions for solar protection, sound
insulation, and energy efficiency. In 2019,
the company invested several million euros
to upgrade its production line, increasing
annual capacity to 21 million m? while
reducing energy consumption by 20%.

NAME Recycled glass powder ORAE®

Producer Saint-Gobain Glass

PRODUCT APPLICATIONS Gilass for facades and
windows

PROPERTIES 6.64 kg of CO, eq./m’ for 4 mm glass
COMPOSITION 64% recycled glass vs. the
average of 9% in standard products

ROLE OF COMPONENTS Using recycled glass
reduces virgin raw material consumption and the
energy required for the process

ORIGIN Europe

RESULTING WASTE Glass shards

WASTE DESTINATION Reused in production
INDUSTRY Construction materials

CLIENTS All construction sectors

66 FIELD RESEARCH
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The final glass sheets, each measuring 12 by 6
meters, are ready to be shipped to production
facilities.

CHEMICAL BONDS
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Portland cement 42.5R, Additive

70

NAME Rectangle D2 Cement Grey

PRODUCT APPLICATIONS Exterior paving and
finishing for pedestrian and vehicular traffic roads
CHARACTERISTIC splitting tensile strength not
less than 3.6 MPa, per Romanian Standard SR

EN 1338

PROPERTIES Fraction 0-4 63%, Fraction 4-819%,
Composition Cement Portland 42.5R 16.9%,
Additive 01%

ROLE OF COMPONENTS Aggregate (4-8), filling
space and forming the mix; Fraction 4-8, material
and forms the product structure; Additive
reduction of quantity in the material. Fraction

0-4 provides additional volume and envelops the
second provides strength and durability; Cement
Portland 42.5R binds the material and forms the
product structure; Additive: reduction of quantity
in the material

ORIGIN Local and Romanian suppliers
RESULTING WASTE Raw material and material
waste

WASTE DESTINATION Recycled

INDUSTRY Construction, outdoor landscaping
CLIENTS Individuals/ legal entities

EXPORTS Hungary, Austria

QUANTITY PRODUCED/YEAR 45,000 m&/year
PRODUCTION TIME/PRODUCT 18 seconds per
m’; 50 pcs/m’

WORKERS/PRODUCTION LINE 5 workers/shift
PRODUCTION PROCESS Fully automated
ENERGY RESOURCE Electricity, water

ENERGY COST/TOTAL PRODUCTION 20-25%

ELIS PAVAJE SRL

Elis Pavaje, founded in 1991in Sebes, is
Romania’s leading producer of concrete
pavements, curbs, and landscaping
elements. With multiple factories
nationwide and a daily capacity of over
20,000 m?,the company has expanded
through continuous investments,
supplying both residential and large-scale
infrastructure projects.

FIELD RESEARCH
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SANEX SA

Sanex SA, part of the Lasselsberger Group,
owns and operates the Cesarom brand,

a leader in Romania’s ceramic tile market.
With over 50 years of tradition at its Cluj-
Napoca factory, Cesarom produces millions
of square meters of ceramic wall and floor
tiles each year, serving both the domestic
market and export.

NAME Alubit balls (alumina)

PRODUCER Suppliers of alubit balls, companies
from Spain (Xieta), Italy (Bitossi), or China
PRODUCT APPLICATIONS Grinding of raw
materials and ceramic glazes

PROPERTIES Used in milling machines

Milling cylinder that uses hundreds of alumina
balls for grinding the raw materials.

72 FIELD RESEARCH 2. MIRRORING THE ECOSYSTEM






Afritis an intermediate material used in the
glass and ceramics industry, obtained by
melting a mixture of raw materials (such as

silica, boron, sodium, and calcium oxides) at

high temperatures and rapidly cooling it to form
vitreous granules or pellets. Essentially, the frit
serves as a stable and uniform base for the
production of glass or ceramic glazes, facilitating
the dissolution and control of the chemical and
physical properties of the final product.

74
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CERASIL SA

Established in 1993, the company operates
in Fagaras, producing raw materials for the
ceramics industry, including frits, glazes,
and pigments. In addition to production,

it is also involved in importing and trading
inorganic chemical products for ceramics
and enamels.

2. MIRRORING THE ECOSYSTEM
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ceramic plates, which is 80 meters long and runs

continuously.

2. MIRRORING THE ECOSYSTEM
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IPEC SA

Founded in 1990, it is a Romanian producer
of household porcelain based in Alba lulia,
and since 1996 has manufactured porcelain
objects for lkea. Its semi-automated
production process includes over 350
industrial robots, capable of producing 1.7
million pieces per month—representing 1%
of the global plate production.
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