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Abstract

This article develops a conceptual framework for analyzing military contamination
as a long-term, distributed, and frequently under-recognized process. The central
problem is not the moral classification of individual scientists, but the institutional
and cognitive organization of scientific knowledge in contexts where state, military,
and industrial action produces environmental harm. The article introduces the con-
cept of a regime of scientific recognition, understood as a historically situated con-
figuration of rules, practices, evidentiary thresholds, institutional dependencies, and
forms of responsibility through which a scientific community determines what
counts as contamination, which data are relevant, how fragmented evidence is con-
nected, how uncertainty is interpreted, and what practical consequences follow from
incomplete knowledge. Three ideal-typical regimes are distinguished: accompany-
ing science, warning science, and critical reconstruction. Accompanying science ac-
cepts a military or state objective as already given and produces knowledge that
enables, regulates, or normalizes action. Warning science treats incomplete but con-
verging evidence of potential harm as a sufficient basis for precautionary restriction
or reconsideration. Critical reconstruction investigates not only the harm itself, but
also the historical and institutional conditions that made the harm fragmented, de-
layed, or difficult to recognize. The article argues that military contamination must
be studied not only through environmental science, toxicology, medicine, and geog-
raphy, but also through the sociology of scientific knowledge, the history of exper-
tise, political ecology, and theories of institutional responsibility. Scientific
communities are not passive recipients of external pressure. They actively reproduce
regimes of recognition through disciplinary boundaries, professional norms, career
incentives, institutional hierarchies, and definitions of legitimate scientific conduct.
The framework proposed here contributes to the study of environmental harm by
shifting attention from isolated pollutants and effects to the organization of
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knowledge through which long-term contaminating processes become visible or re-
main institutionally invisible.

Keywords: military contamination; scientific recognition; scientific community;
accompanying science; warning science; critical reconstruction; environmental
harm; uncertainty; burden of proof; precaution; sociology of knowledge; political
ecology; scientific responsibility.

Key Points

1. Military contamination should be conceptualized not only as mate-
rial environmental damage, but also as a problem of scientific
recognition. The article argues that military contamination cannot be ade-
quately understood solely in terms of toxic substances, polluted soils, contam-
inated water, destroyed infrastructure, ecosystem degradation, or long-term
health consequences. These material processes are essential, but they do not
exhaust the problem. Military contamination may exist physically before it is
recognized scientifically, administratively, legally, or politically. The central
analytical question is therefore how military contamination becomes visible
as an object of scientific knowledge, and why it often remains fragmented, de-
layed, or insufficiently recognized.

2. The article introduces the concept of a regime of scientific recogni-
tion. The principal theoretical contribution of the article is the concept of a
regime of scientific recognition. This concept refers to a historically situated
institutional and cognitive configuration through which scientific communi-
ties determine what counts as contamination, which forms of evidence are
considered relevant, how dispersed data are connected, how uncertainty is in-
terpreted, where the burden of proof is placed, and what practical conse-
quences follow from incomplete knowledge. The concept makes it possible to
analyze not only the production of scientific data, but also the institutional
conditions under which such data are transformed, or fail to be transformed,
into recognized knowledge of harm.

3. Three ideal-typical regimes are distinguished: accompanying sci-
ence, warning science, and critical reconstruction. The article differ-
entiates between three ideal-typical regimes of scientific recognition.
Accompanying science accepts a military, state, or industrial objective as al-
ready given and produces knowledge that enables, regulates, or normalizes
action. Warning science treats incomplete but converging evidence of possible
harm as a sufficient basis for precautionary restriction, disclosure, monitor-
ing, or reconsideration. Critical reconstruction investigates not only the harm
itself, but also the historical and institutional conditions that made the harm
fragmented, delayed, disputed, or difficult to prove. These regimes are not
moral classifications of individual scientists, but analytical categories describ-
ing different institutional relations between knowledge, uncertainty, and ac-
tion.
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4. The central problem is often not the absence of knowledge, but the
fragmentation of knowledge. The article emphasizes that military con-
tamination frequently remains under-recognized despite the existence of sub-
stantial partial knowledge. Laboratory measurements, toxicological findings,
field observations, medical complaints, ecological anomalies, technical re-
ports, and archival materials may all exist, yet remain disconnected from one
another. A pollutant may be studied separately from an ecosystem, an ecosys-
tem separately from public health, public health separately from military de-
cision-making, and military decision-making separately from legal
responsibility. In such cases, scientific precision at the level of individual frag-
ments may coexist with a failure to recognize the contaminating process as a
whole.

5. Uncertainty and the burden of proof are central mechanisms in
the scientific and institutional recognition of military contamina-
tion. The article argues that uncertainty is not a neutral scientific condition.
Its practical meaning depends on the regime of recognition within which it is
interpreted. In one regime, insufficient evidence may justify the continuation
of military or industrial action until harm is conclusively demonstrated. In
another, the same uncertainty may justify precaution, especially where poten-
tial harm is persistent, irreversible, cumulative, or difficult to monitor retro-
spectively. The article therefore insists on distinguishing between different
standards of proof: causal attribution, legal responsibility, compensation, pol-
icy restriction, and precautionary action cannot require identical evidentiary
thresholds. In cases of long-term military contamination, the burden of pre-
caution should fall primarily on those who initiate, authorize, or benefit from
potentially harmful action, rather than on exposed populations, future re-
searchers, or later courts.

Introduction

This text has been prepared for a conference devoted to military pollution, soils,
and water resources (1). From a certain perspective, it may be regarded as a prelimi-
nary working paper. It is addressed to colleagues studying various aspects of military
pollution, soil conditions, freshwater systems, and land use (2-6). We would like to
avoid reproducing conventional and often unproductive approaches to the study of
military pollution. Too much still remains beyond the attention of experts. Scholars
often remain silent about many issues or address them inconsistently. In this sense,
the text is an attempt to make sense of the subject and to move beyond the implicit
expert traps that have taken shape within the scientific community.

This text will be continued. The continuation will clarify the logic of what is defined
here as a regime of critical reconstruction. The text is intended for discussion.

Military contamination is commonly approached as a problem of material damage:
toxic substances, polluted soils, contaminated water, destroyed infrastructure, dam-
aged ecosystems, and long-term health effects. Such an approach is necessary, but
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insufficient. Military contamination is not only a physical, chemical, ecological, or
medical process. It is also a problem of recognition. Harm may exist materially before
it exists scientifically, administratively, legally, or politically. It may be measured in
fragments without being recognized as a coherent process. It may be known in parts
while remaining invisible as a total transformation of the environment.

The central question of this article is therefore not simply what military contami-
nation is, but how it becomes scientifically recognizable. Why do scientific communi-
ties often produce large quantities of data without transforming these data into an
integrated understanding of harm? Why are substances, samples, toxicological effects,
medical complaints, damaged territories, destroyed infrastructures, and long-term
ecological consequences frequently treated as separate objects rather than as elements
of a single contaminating process? Why does scientific uncertainty so often function
as a reason for continuing action rather than as a reason for precaution? Why does
knowledge sometimes become evidence only after harm has already become irreversi-
ble?

These questions require a shift in analytical perspective. The problem cannot be
adequately explained by dividing scientists into honest and dishonest individuals. In-
dividual moral responsibility matters, but it does not explain the stability, recurrence,
and institutional durability of scientific behavior in situations of military and environ-
mental harm. The more important issue is the standard of scientific work: the institu-
tional conditions, disciplinary habits, evidentiary thresholds, administrative
expectations, and professional incentives that shape how scientific communities rec-
ognize or fail to recognize a process of contamination.

This article proposes the concept of a regime of scientific recognition as a tool for
analyzing this problem. A regime of scientific recognition is not a scientific method
and not a theory held by individual researchers. It is a historically situated institu-
tional-cognitive configuration that determines what a scientific community is able to
see as an object of knowledge, which forms of evidence it accepts as relevant, how it
connects fragmented data, what degree of proof it requires, how it interprets uncer-
tainty, where it places the burden of proof, and what practical action follows from in-
complete knowledge.

The article distinguishes three ideal-typical regimes: accompanying science, warn-
ing science, and critical reconstruction. These regimes are not separate sciences in a
methodological sense. They may use the same laboratories, samples, archives, toxico-
logical models, environmental measurements, statistical procedures, and expert vo-
cabularies. Their difference lies not primarily in method, but in institutional function,
temporal horizon, interpretation of uncertainty, and relation to action.

Accompanying science accepts the state, military, or industrial objective as already
given and produces knowledge that makes action technically possible, administra-
tively manageable, and normatively defensible. Warning science treats incomplete but
converging signs of danger as sufficient grounds for precautionary restriction or re-
consideration. Critical reconstruction investigates how harm became fragmented,
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delayed, disputed, or difficult to prove, and how the organization of knowledge con-
tributed to this invisibility.

The immediate context for this article is preparation for a conference on military
contamination, soils, and water resources. It is addressed to colleagues working on
different aspects of war-related environmental harm, including soils, freshwater sys-
tems, land use, public health, and the reconstruction of damaged landscapes. Its pur-
pose is not to repeat established expert vocabularies, but to clarify the analytical
conditions under which military contamination can be recognized as a long-term pro-
cess rather than as a set of separate technical problems.

This article is intended as the first step in a broader research programme. A subse-
quent text will develop in greater detail the logic of what is here defined as the regime
of critical reconstruction. The present article therefore does not attempt to contain the
whole programme. Its aim is more limited: to formulate a stable conceptual vocabulary
for analyzing military contamination as a problem of scientific recognition.

The argument developed here is theoretical and conceptual. It does not provide a
completed empirical history of any single case. Rather, it offers a framework for future
empirical research into military contamination, scientific responsibility, and the pro-
duction of non-recognition. Its central claim is that the study of military contamina-
tion must include not only the analysis of pollutants, exposure pathways, and health
consequences, but also the analysis of the scientific regimes through which such con-
sequences become recognized, denied, fragmented, postponed, or reconstructed.

RESULTS

Military contamination as a long-term process

Military contamination should be understood broadly. It includes direct and indi-
rect environmental consequences of military activity: chemical agents, fuel spills,
heavy metals, explosives, combustion products, destroyed industrial facilities, dam-
aged water systems, fires, toxic emissions, unexploded ordnance, contaminated sedi-
ments, altered hydrological regimes, soil degradation, damaged agricultural systems,
disrupted sanitation, and long-term medical consequences. Military contamination
also includes secondary and indirect processes that may not initially appear as con-
tamination in a narrow chemical sense, but are nevertheless produced by military ac-
tivity.

This broad understanding is necessary because war does not only destroy objects.
It transforms environments. A military operation may alter the chemical composition
of soils, contaminate water systems, damage industrial infrastructure, create new ex-
posure pathways, displace populations, destroy monitoring systems, interrupt medical
care, and make future reconstruction of exposure extremely difficult. The resulting
harm is not always visible as a single event. It may appear gradually, unevenly, and
through dispersed indicators.



POLLUTION AND DISEASES REPOSITORY / 2026

Military contamination is therefore temporally complex. The time of military action
is often short: an operation, an attack, a campaign, a tactical decision, or a logistical
necessity. The time of environmental consequence is longer: years, decades, and some-
times generations. Soil, water, sediments, food chains, bodies, and infrastructures do
not follow the temporal logic of military command. What appears as a temporary op-
erational measure may become a durable environmental condition.

This temporal mismatch is central. Military institutions often operate under ur-
gency, secrecy, hierarchy, and exceptional justification. Environmental systems oper-
ate through accumulation, persistence, dispersion, transformation, and delayed
effects. Scientific communities are among the few institutions theoretically capable of
connecting these temporalities. Yet they are often embedded in the short time of the
task: measure a substance, assess a dose, evaluate a local risk, produce a report, pro-
vide an expert opinion, or regulate a limited exposure pathway.

For this reason, military contamination should not be treated only as an impact on
the environment. That formulation suggests that the environment is an external object
upon which human activity acts. A stronger formulation is needed. Military activity
produces environments. It creates the future conditions in which human and non-hu-
man life will exist. War may end politically, but the environment produced by war con-
tinues to exist chemically, biologically, hydrologically, medically, and socially.

The problem of scientific non-recognition

The problem addressed in this article is not the simple absence of knowledge. In
many cases, scientific knowledge about harm exists in partial form. There may be ex-
perimental data, toxicological findings, field observations, measurements, medical
complaints, archival records, technical reports, or ecological anomalies. Yet these frag-
ments may fail to become a recognized process.

This distinction is crucial. A society may possess data without possessing recogni-
tion. Recognition requires more than information. It requires the connection of infor-
mation into an object that demands interpretation, decision, and responsibility. In the
case of military contamination, recognition requires the transformation of dispersed
indicators into an understanding of a long-term process.

Scientific non-recognition may occur through fragmentation. A pollutant is studied
separately from an ecosystem; an ecosystem separately from public health; public
health separately from military decision-making; military decision-making separately
from legal responsibility; legal responsibility separately from archival secrecy; archival
secrecy separately from the future difficulty of proof. Each fragment may be studied
rigorously, but the process as a whole remains weakly recognized.

Fragmentation is not inherently illegitimate. Scientific work requires specialization,
methods, disciplines, instruments, and controlled objects. No scientific community
can study everything at once. However, fragmentation becomes problematic when it
prevents recognition of the process that gives meaning to the fragments. In such
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situations, scientific rigor in parts may coexist with cognitive failure at the level of the
whole.

The phrase ‘there is insufficient evidence’ is especially important in this context. It
may be scientifically cautious and methodologically justified. But insufficient evidence
for what? Insufficient for final causal proof? Insufficient for legal compensation? In-
sufficient for policy restriction? Insufficient for continuation of military action? These
are not the same questions. A regime of recognition determines which question is be-
ing answered.

In cases of long-term military contamination, the absence of complete proof may
be interpreted in two opposed ways. It may mean that action may continue until harm
is conclusively demonstrated. Or it may mean that action must be restricted because
the potential harm is severe, persistent, and difficult to reverse. The difference between
these interpretations is not only methodological. It is institutional, political, and ethi-
cal.

Regimes of scientific recognition

A regime of scientific recognition can be defined as a historically specific institu-
tional and cognitive configuration through which a scientific community determines
whether dispersed data about the environmental consequences of military activity are
recognized as a coherent contaminating process and whether such recognition be-
comes a basis for scientific, administrative, legal, or political action.

This definition contains several analytical components.

First, the subject of recognition is not science in general, but a concrete scientific
community situated in a specific historical, political, disciplinary, and institutional en-
vironment. Scientific communities differ according to state form, funding structure,
degree of autonomy, relation to military institutions, public accountability, discipli-
nary culture, generational structure, and tolerance of dissent.

Second, the object of recognition is not fixed. In a weak regime, the object may be
an isolated substance, dose, sample, territory, disease, military episode, or adminis-
trative file. In a stronger regime, the object becomes a long-term process of environ-
mental transformation produced by military activity.

Third, the regime determines admissible data. Laboratory measurements, animal
experiments, soil samples, water samples, sediment analysis, epidemiological find-
ings, medical records, field observations, testimonies, satellite imagery, military rec-
ords, industrial documents, and archival materials may be treated as relevant or
irrelevant depending on the regime.

Fourth, the regime determines the logic of aggregation. Are fragments treated sep-
arately, or are they interpreted as signs of a larger process? Does the system require
independent proof of each fragment, or does it recognize the significance of converging
indicators?
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Fifth, the regime establishes the threshold of proof. It determines how much evi-
dence is required before harm is recognized and before action must change.

Sixth, the regime interprets uncertainty. Uncertainty may justify continuation, pre-
caution, or retrospective investigation into why knowledge remained incomplete.

Seventh, the regime distributes the burden of proof. The burden may be placed on
victims, future researchers, courts, the state, the military, producers, or those who in-
itiate the action.

Eighth, the regime connects knowledge to action. Scientific knowledge may accom-
pany action, warn against it, or reconstruct its hidden consequences after the fact.

The concept of regime therefore makes it possible to analyze not only what scientific
communities know, but also how they organize the relation between knowledge, un-
certainty, and action.

Three ideal-typical regimes

The proposed typology distinguishes three ideal-typical regimes of scientific recog-
nition: accompanying science, warning science, and critical reconstruction. These re-
gimes should not be understood as chronological stages. There is no necessary
sequence in which accompanying science is followed by warning science and then by
critical reconstruction. In some cases, warning science may emerge early. In others, it
may remain marginal or be institutionally suppressed. Critical reconstruction may ap-
pear only after political transformation, archival access, litigation, ecological disaster,
or generational change.

The regimes may overlap. The same document may originally function as accompa-
nying science, later be read as warning evidence, and later still become material for
critical reconstruction. The same scientist may move from one regime to another, or
remain within one regime throughout a career. The typology is therefore analytical,
not moralistic. It is not a classification of good and bad individuals. It is a classification
of institutional-cognitive relations between knowledge, uncertainty, and action.

The three regimes may be compared as follows:

Parameter Accompanying Warning science Critical
science .
reconstruction
Main How can action be Are there sufficient Why was the process not
. technically managed? | warning signs to re- recognized earlier?
question

strict or stop action?

Relation to | The military or state | The objective may be The history of the objec-
objective objective is accepted | questioned under con- | tive and its consequences
as given. ditions of serious risk. | is analyzed.
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Object Fragment: substance, | Configuration of warn- | Long-term process and
dose, sample, local ing signs. the organization of
effect, norm. knowledge about it.

Uncer- Reason to continue Reason for precaution | Object of investigation:

tainty until harm is conclu- | when harm may be se- | why was knowledge in-
sively proven. rious or irreversible. complete?

Burden of | Often shifted to vic- | Shifted toward those Placed on the system that

proof tims, future science, | who initiate action. acted without adequate
or later courts. knowledge or monitor-
ing.
Practical Continuation, regula- | Restriction, monitor- Reconstruction, account-
output tion, technical opti- ing, disclosure, sus- ability, institutional
mization. pension, revision. learning, prevention.

Accompanying science

Accompanying science is the regime in which scientific knowledge accepts an ex-
ternal objective as already established. The objective may be military, industrial, state-
administrative, or technological. Science is then asked not whether the objective
should be pursued, but how it can be pursued more effectively, safely, measurably, or
defensibly.

This regime does not necessarily involve fraud, corruption, or intentional harm. Ac-
companying science may be methodologically careful and technically competent. Its
limitation lies in the structure of the question. It asks how to measure, regulate, opti-
mize, reduce local risk, or provide expert assessment within a framework that has al-
ready defined the action as permissible.

Accompanying science is indispensable to modern state action. It produces meas-
urements, classifications, tables, thresholds, protocols, expert reports, regulatory cat-
egories, and technical language. It allows dangerous activities to be administered
rationally rather than conducted blindly. Yet this rationalization has an ambivalent
function. It may reduce harm, but it may also normalize the continuation of harmful
action.

The central mechanism of accompanying science is the conversion of methodolog-
ical caution into administrative permission. A scientific statement such as ‘causality
has not been conclusively established’ may be methodologically correct. However,
when embedded in an administrative system oriented toward continuation, it may be
interpreted as ‘there is no sufficient reason to stop’. A statement that ‘further research
is required’ may become a practical delay. A statement that ‘available data are incom-
plete’ may become a justification for maintaining the current course of action.

This does not require assuming direct bad faith. The problem lies in the institu-
tional coupling between scientific caution and administrative action. When the default
position is continuation, uncertainty works in favor of those who act. In long-term
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contamination, this is especially dangerous because conclusive proof may appear only
after the damage has occurred.

Accompanying science also offers professional comfort. It allows scientists to re-
main within narrow competence: a sample, a model, a substance, a report, a method,
a laboratory, a discipline. Responsibility is localized. The scientist may claim respon-
sibility for the correctness of a fragment, but not for the total environment produced
by the larger system of action. In this way, fragmentation becomes not only a cognitive
form, but also a form of institutional irresponsibility.

Warning science

Warning science differs from accompanying science not primarily in method, but
in the meaning it assigns to incomplete knowledge. It may use the same data, samples,
toxicological findings, environmental measurements, and statistical tools. However, it
interprets converging signs of danger as a possible basis for action before complete
certainty is available.

In warning science, uncertainty does not automatically justify continuation. If the
potential harm is large, persistent, irreversible, transboundary, intergenerational, or
difficult to monitor after the fact, then incomplete knowledge may justify restriction,
suspension, disclosure, monitoring, or reconsideration. The question shifts from ‘has
harm been conclusively proven?’ to ‘are there sufficient reasons to believe that contin-
uing may produce serious and poorly reversible harm?’

This regime is closely related to precaution, but it should not be reduced to a simple
normative slogan. Warning science does not reject evidence. It changes the practical
threshold at which evidence becomes relevant for action. The greater the potential ir-
reversibility of harm, the lower the legitimacy of continuing under uncertainty.

The central conflict between accompanying science and warning science is there-
fore not a conflict between rationality and emotion. It is a conflict between two ration-
alities of incomplete knowledge. One treats uncertainty as a reason not to stop. The
other treats uncertainty, under conditions of possible severe harm, as a reason not to
continue.

Warning science requires institutional conditions that allow scientific concern to
become visible. These include professional autonomy, channels of public communica-
tion, competing expert communities, protection for dissent, and a culture in which re-
sponsibility extends beyond narrow technical correctness. In authoritarian or highly
militarized contexts, warning science may be marginalized before it becomes public.
In more open systems, it may coexist and conflict with accompanying science.

Critical reconstruction

Critical reconstruction is the regime in which the object of inquiry becomes both
the harm itself and the history of its non-recognition. It asks why a real contaminating
process was broken into isolated fragments, why data were not collected or connected,
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why monitoring was inadequate, why causal chains later became difficult to prove, and
how institutional ignorance was produced.

This regime is especially important in cases where harm is recognized late. After
years or decades, it may be argued that exposure cannot be reconstructed, causal rela-
tions are uncertain, groups are heterogeneous, medical data are incomplete, environ-
mental baselines are missing, and the original conditions cannot be known. These
claims may be technically true. But critical reconstruction asks why this is so. Who
acted without adequate monitoring? Who controlled the data? Who defined the rele-
vant indicators? Who decided that warning signs were insufficient? Who benefited
from the later impossibility of proof?

The key point is that lack of knowledge is not always innocent. It may be produced
by the system that initiated or permitted the action. If a state, military institution, or
industrial actor undertakes an activity capable of producing long-term harm without
establishing adequate monitoring, the resulting uncertainty cannot be treated as neu-
tral. It is part of the institutional history of the harm.

Critical reconstruction therefore has a dual object: the environmental process and
the scientific-administrative order that failed to recognize it. It does not merely expose
wrongdoing. It reconstructs the conditions under which harm became knowable in
fragments but not actionable as a whole.

Scientific communities and institutional responsibility

The concept of regimes of recognition requires a non-naive understanding of scien-
tific communities. A scientific community is not a universal, passive, and homogene-
ous body of experts. It is historically formed, institutionally organized, culturally
situated, and internally stratified. It has hierarchies, career mechanisms, funding de-
pendencies, disciplinary boundaries, symbolic authorities, and norms of legitimate
speech.

Scientific communities may be pressured by states, military institutions, or indus-
tries. But they may also actively reproduce the very regimes that limit recognition.
They may defend narrow expertise, reward technical service, marginalize interdisci-
plinary criticism, suppress uncomfortable questions, and classify broader responsibil-
ity as political rather than scientific. They may treat reflexive inquiry into their own
role as external to real science.

This point is essential. The regime of recognition is not imposed only from outside.
It is reproduced through the scientific community itself: through what questions are
considered legitimate, what evidence is considered sufficient, what forms of responsi-
bility are considered professional, and what kinds of intervention are considered inap-
propriate.

Different political systems create different possibilities for regime conflict. In lib-
eral-democratic contexts, accompanying science, warning science, and critical recon-
struction may coexist within the same state and even within the same field. This does
not guarantee that warning science will prevail, but it creates conditions for

11
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contestation. In authoritarian or totalitarian contexts, public warning may be treated
as disloyalty, and critical reconstruction may be postponed until political change or
archival opening. In post-authoritarian contexts, accompanying science may survive
the state that formed it and adapt to new political conditions.

The scientific community must therefore be studied not only as a producer of
knowledge, but also as a producer of non-recognition.

Fragmentation and the burden of proof

Fragmentation becomes especially consequential when combined with the distri-
bution of the burden of proof. If each fragment must be proven separately, and if the
burden of proof is placed on victims, exposed populations, future researchers, or later
courts, then the system structurally favors continuation. Harm becomes recognized
only after it has accumulated sufficiently to overcome institutional skepticism.

In long-term contamination, this creates a profound asymmetry. Those who initiate
action often control the timing, data, monitoring, classification, and access to infor-
mation. Those who suffer consequences may encounter the process only later, when
exposure is difficult to reconstruct. If baseline data were not collected, if samples were
not preserved, if medical monitoring was inadequate, and if archives remain inacces-
sible, then uncertainty becomes a retrospective protection for the initiators of action.

A scientifically responsible regime cannot treat this uncertainty as neutral. The bur-
den of proof should not automatically fall on those who experience delayed conse-
quences. Where action is capable of producing long-term, poorly reversible harm, the
burden of precaution should fall on those who initiate or authorize the action.

This does not mean abandoning standards of proof. It means distinguishing be-
tween different contexts of proof. The standard required for final causal attribution,
criminal responsibility, compensation, policy restriction, and precautionary action
cannot be identical. A regime of recognition becomes dangerous when it silently ap-
plies the most demanding standard of proof to the earliest moment of preventive ac-
tion.

Toward a catalogue of precedents

The proposed framework requires empirical development through a catalogue of
precedents. Such a catalogue should not merely list cases of military pollution. It
should reconstruct the relation between action, knowledge, uncertainty, decision, and
responsibility.

Each precedent should be analyzed through a consistent set of questions:
1. What military or state action was undertaken?

2. What objective justified the action?

3. What environment was produced by the action?

4. Which substances, infrastructures, ecosystems, populations, and exposure path-
ways were involved?

12
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5. What data existed before, during, and after the action?
6. Who collected the data?

7. Who controlled access to the data?

8. Which data were treated as relevant or irrelevant?

9. Were warning signs present?

10. How were warning signs interpreted?

11. How was knowledge fragmented by discipline, agency, territory, type of harm,
or legal category?

12. Who bore the burden of proof?

13. Was monitoring adequate?

14. Were samples preserved?

15. When did critical reconstruction become possible?

16. What institutional practices made harm difficult to recognize?
17. What would a different regime of recognition have required?

Such a catalogue would make it possible to compare cases not only by pollutant or
territory, but by regime of recognition. The key comparative question would be: under
what institutional and cognitive conditions does scientific knowledge prevent harm,
and under what conditions does it merely accompany harm until it becomes irreversi-
ble?

Discussion: scientific rigor and delayed harm

The framework proposed here does not reject scientific rigor. On the contrary, it
requires it. The problem is not that science is too rigorous, but that the practical mean-
ing of rigor changes depending on the type of danger. In cases of immediate, local,
reversible, and easily measurable harm, strict causal proof may be achievable before
major damage occurs. In cases of long-term, distributed, mixed, and delayed harm,
waiting for conclusive proof may mean waiting until prevention is no longer possible.

Scientific rationality is powerful because it separates variables, controls conditions,
tests hypotheses, requires evidence, and avoids premature conclusions. Yet these same
virtues may become limitations when the object is a long-term environmental process.
Real contamination often involves interaction rather than isolation, accumulation ra-
ther than single events, delayed effects rather than immediate symptoms, and proba-
bilistic patterns rather than simple causal chains.

The challenge is therefore to develop a form of scientific responsibility appropriate
to slow and distributed harm. Such responsibility requires the ability to recognize con-
figurations of evidence, not only isolated proof. It requires attention to temporal scale,
not only immediate effect. It requires reflection on the organization of knowledge, not
only the accuracy of individual measurements.

13
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In this sense, military contamination is not only an environmental problem. It is a
test of scientific regimes. It reveals whether a scientific community can connect frag-
ments, interpret uncertainty responsibly, resist the automatic priority of state action,
and recognize the future environment being produced by present decisions.

Conclusions

1. Military contamination often remains insufficiently recognized not because
knowledge is entirely absent, but because knowledge is organized in fragmented, dis-
ciplinary, administrative, and temporally limited ways. Scientific communities may
produce data without producing recognition. They may describe substances, samples,
and effects without identifying the long-term process that connects them.

2. The concept of a regime of scientific recognition makes it possible to analyze
this problem systematically. It directs attention to the conditions under which dis-
persed data become a recognized process, and to the institutional mechanisms through
which uncertainty is interpreted as permission, warning, or evidence of prior failure.

3. Three regimes have been distinguished. Accompanying science accepts the ob-
jective of action and provides the knowledge needed to implement, regulate, or nor-
malize it. Warning science treats incomplete but converging evidence as a basis for
precaution. Critical reconstruction investigates how harm became fragmented, de-
layed, or difficult to prove.

4. The main danger arises when the regime of permission becomes normal. If ac-
tion continues until harm is conclusively proven, then in cases of long-term contami-
nation proof may arrive only after environmental damage has already occurred. In
such cases, science may be able to describe harm, but not prevent it.

5. Thetask is therefore not to weaken science, but to strengthen its responsibility.
Scientific rigor should not mean paralysis before serious warning signs. Methodologi-
cal caution should not become administrative permission for dangerous action. In-
complete knowledge should not automatically work in favor of those who initiate
military or industrial interventions.

6. Where action is capable of producing long-lasting, poorly reversible, biologi-
cally dangerous environments, incomplete knowledge should trigger precaution, mon-
itoring, disclosure, preservation of samples, revision of objectives, and, where
necessary, critical reconstruction. Otherwise, scientific communities risk becoming
technically competent participants in the production of environments whose conse-
quences they will recognize only after recognition has come too late.
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