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In the field of science and technology, an open discussion of ignorance as a fundamental cause
of environmental destruction has long been avoided. However, this does not mean that ignorance
has become obsolete or irrelevant altogether because it has yet been well discussed in the field of
philosophy. The different attitudes toward ignorance between the fields of science and philosophy
imply that it is a slippery and almost inconceivable object for science, whereas it is something
essential to grasp and examine for philosophy. To understand its slippery nature, therefore, we
suggest that ignorance is best examined from an epistemological viewpoint, as something that
oscillates between reality and nonreality that appears on the surface and then hides underground. In
this paper, we explore how ignorance escapes from the scientist’s careful observation and affects
the results of actual comprehensive environmental protection measures such as the precautionary

principle and risk assessment.
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catastrophe principle

1. Introduction

It is obvious that human beings are responsible for
protecting and preserving the global environment on
which all life, including our own, depends. However, it is
not so easy as we might imagine to identify the necessary
measures that are based on the scientific knowledge now
available with which to fulfill those responsibilities.
Admittedly, we already have two major measures for
protecting the environment in the form of risk
assessment (RA) and the precautionary principle (PP),
but they seem to have certain flaws due to scientific
uncertainty that might lead to a result that is the opposite
of what was initially intended. For example, (1) scientific
uncertainty may cause unknown effects in the
environment when certain technology is implemented to
protect it, (2) the degree of impact of these unknown
effects can result in the extinction of all living things
including human beings, and (3) it is almost impossible
to eliminate scientific uncertainty no matter how
science/technology will advance in the future.

A crucial aspect of these flaws is that some of them
seem to occur due to ignorance, which is known as an
epistemological blind spot.

Ignorance, I argue hereafter, is generally considered
as a sort of scientific uncertainty, which is the main
reason for taking a precautionary approach. However,
unlike scientific uncertainty, which is commonly
discussed in the field of science, when ignorance is
concerned, any precautionary approach on the basis of
scientific knowledge can become useless? except in its

extreme form, such as completely suspending the
application of science/technology in any form
whatsoever. We will see later that a situation like this
inevitably results when science/technology is applied to
the environment.

An argument concerning ignorance often emerges in
connection with the idea behind the PP in the field of
environmental philosophy. However, in most cases the
difference between scientific uncertainty and ignorance
remains unclear, and hence the impact of ignorance is
underestimated.

To understand this vague idea, therefore, we first
describe the epistemic standards for environmental
hazards, and carefully define and focus on ignorance as a
cause of unexpected consequences, including
catastrophes.

Second, by examining the general arguments that
defend the PP, we elucidate the incompetency of actions
taken on a scientific basis to treat or curb environmental
degradation when ignorance is seriously considered.

Finally, we demonstrate that the problem discussed
here should not be reduced to that of decreasing or
mitigating the risk of each technological product as has
been commonly implemented with risk evaluation and
cost-benefit analysis (CBA). Rather, we mention that
investigation of the problem should be further developed
into inquiries concerning whether the utilization of
science/technology itself can be essential for addressing
environmental degradation, and hence whether we ought
to force ourselves to consider the comprehensive
prevention of the use of science/technology itself to

-4] -



EVERGREEN Joint Journal of Novel Carbon Resource Sciences & Green Asia Strategy, Volume 02, Issue 01, March 2015

conduct valid environmental protection measures.

Usually, this type of argument does not draw
people’s attention and is mostly ignored as an unrealistic
zero-sum game. People tend to take for granted that
practical protection measures should be based on certain
scientific knowledge; for example, ongoing general
environmental protection measures, such as saving
energy, reducing greenhouse gas emission, implementing
regulations for creating and providing genetically
engineered organisms, are all supposed to be based on
scientific knowledge. If they do not have any scientific
basis, they cannot apply to any practical problems.
However, this article questions the authority of science
itself on which all those protection measures depend.
Needless to say, this article may easily arouse potential
criticism, for it ruins the grounds for the validity of
practical environmental protection measures as a whole.

Nevertheless, if this paper succeeds in describing
the unique nature of environmental problems, and is
persuasive enough to force us to accept it as a practical
issue, we must take a certain course of action to solve it,
however preposterous the action might seem to us.
Therefore, what is the point of still insisting on current
protection measures when the grounds of their validity
have been appraised to be less reliable than we once
thought?

2. The Precautionary Principle and
Ignorance

Versions of the PP appear in a number of
international treaties and regional policy statements such
as the UN Framework Convention on Climate Change
(1992), the Ozone Layer Protocol (1987), and the US
President’s Council on Sustainable Development (1996).
In reviewing many statements of the PP, it can be
observed that they share the same general structure. For
example, the basic idea of the PP can be seen in one
widely cited statement:

When an activity raises threats of harm to
human health or the environment, precautionary
measures should be taken even if some cause and
effect relationships are not fully established
scientifically.?

A notable feature of the PP is that it publicly
addresses the problem of uncertainty, especially that of

ignorance, which extends beyond science and cognition®.

This can result in confusion and certain paradoxes, such
as the catastrophe principle (CP), which permits the
avoidance of not only any action but also its
contradictory. However, if we insist on applying the PP
by restricting it to the scope of scientific and cognitive to
avoid this inconvenience, we will overlook the problem
of ignorance.

3. Classification of Danger

The PP emerged as a step toward protecting and
restoring ecosystems that would supplement RA and
CBA. Critics have largely attacked the latter two
practices because they depend on the presupposition that
humans are capable of completely understanding the
impact of their activities on the environment and
addressing the harm caused to the environment and
humans.® In fact, it is evident that there is no clear basis
for supporting this presupposition. For example, when
we classify  environmental hazards from an
epistemological viewpoint, we can easily identify certain
situations that may escape scientists’ careful
observations.

The epistemic standards for environmental hazards
are generally classified into three groups:

1.  Risk: “all possible outcomes are known in
advance and ... their relative likelihood can be
adequately expressed as probabilities.”

2. Uncertainty: “the adequate empirical or
theoretical basis for assigning probabilities to
outcomes does not exist.”

3. Ignorance: “not only ... a lack of certainty as to
the likelihood of different outcomes, but ... some

of the possibilities themselves remain unknown.”
6)

RA and CBA apply only to the first group because
the circumstance of risk stipulates that the probability
information is known”. The PP applies to the others,
wherein the cause and effect relationships are not fully
established scientifically. However, the PP still has
neither a commonly accepted definition nor a set of
criteria in these circumstances to guide its
implementation. This creates some problems as outlined
below:

A) The PP lacks a specific definition to prevent it
from being arbitrarily used. For example, if the
burden of proof were shifted from the public
(governments and nongovernmental
organizations) to industry and the scientific
community, a consistent application of the PP
would stifle all innovation.?

B) The PP might lead to the neglect of other
dangers when it is being applied to a specific
danger. For example, in Japan the cumulative
risk of cancer that is attributable to diagnostic
X-rays could be more than 3%, which is
equivalent to approximately 7,500 cases of
cancer per year.” However, the calculations
involve a number of assumptions, and so are
inevitably subject to considerable uncertainty.
We have no data indicating that cancer is
actually attributable to diagnostic X-rays.!?
Therefore, if we applied the PP to this problem,
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we would have to restrict the frequent use of
diagnostic X-rays to prevent uncertain outcomes
such as losing the benefit of early-stage
detection and treatment of diseases. In such
cases wherein the risk-return trade-off occurs,
the PP would not function well.

C) The application of the PP itself might cause new

dangers. If so, then the application of the PP
should be prevented.'
For example, Comstock claims that, as the
proponents of the PP maintain, developing
genetically modified (GM) crops might lead to
environmental degradation. However, if we ban
GM crops based on the PP, global food shortages
caused by global warming might follow. If so,
then we must develop GM crops, according to
the PP.'? In reference to this, Sunstein says,
“The regulation that the principle requires
always gives rise to risks of its own—and hence
the principle bans what it simultaneously
mandates.”!¥

Considering these problems, Manson argues that
regulations and prohibitions warranted by the PP should
be limited to those factors that are less damaging to the
environment than commercial and technological
development.'¥ It seems that for Manson, the PP
represents nothing more than a cause of environmental
degradation. In addition, he claims that implementing
CBA between the value of a functioning ecosystem and
of industrial/technological development can be more
appropriate and useful for decision making than the PP
because the value of an ecosystem is so high as to be
almost beyond calculation, whereas the value of
industrial/technological development seems low in
comparison:

For the tropical rainforests as a whole, the cost
of replacing such services with our own would far
exceed the gross international product. Similarly,
entities such as lakes, fish populations, and coral
reefs can be viewed as “natural capital” into which
it is unwise (according to conventional economic
wisdom) to dip. ... Rather than hesitate to assign
monetary value to environmental objects and
processes, environmentalists should hasten to do so.
They will, I think, be pleasantly surprised by how
often cost-benefit analyses rule in their favor.'>

Is Manson’s claim appropriate? Should we
implement CBA instead of the PP as Manson says? If so,
then how should we deal with the problem of uncertainty
and ignorance? As we have just seen, CBA is useless for
those two epistemological situations. We therefore still
need the PP to address those situations, though they are
actually the cause of the defect in the PP. We must find
an appropriate way to operate the PP. Therefore, the most
serious problem among the three shown above is that of

(C), which we examine in the next chapter.

4. General Arguments
Precautionary Principle

Defending the

The paradox derived from the application of the PP
stems particularly from the state of ignorance wherein
the PP is to be applied. Ignorance is a state of not
knowing how unpleasant surprises spring up. In such
cases, as we have already seen, even applying the PP
might cause unexpected results that lead to the banning
of the application of the PP itself. Furthermore, such
reasoning fits almost every technology and what it
produces. For example, Manson argues the following:

[I]t could be that preventing global warming
has some nonzero probability of leading to nuclear
winter. Significant reductions in the consumption of
fossil fuels might cause global economic collapse,
which might cause global war, which might lead to
multiple detonations of nuclear weapons, which
might lead to a nuclear winter. If the Catastrophe
Argument for drastic reductions in the emission of
greenhouse gasses is a good one, then, by parity of
reasoning, we have an equally good argument
against drastic reductions in the emission of
greenhouse gasses.!

Here, Manson implies that by stretching our
imagination to the utmost limit, the catastrophic results
can ecasily be made to authorize the prevention of any
action and its contradictory. This is what he calls the
catastrophe principle. Once ignorance is considered, as it
allows any imaginable cause-relationship, we cannot but
introduce any figment of our imagination to illustrate
catastrophic consequences. However, is this line of
thought appropriate?

Gardiner says that the example Manson puts on the
table is logically possible but not realistic, that the PP
can be properly applied so far as the range of outcomes
considered represents credible threats supported by
certain scientific reasons:

[PJroponents of precaution usually demand
some kind of scientific reason for thinking that
there may be a problem. So they envisage natural
possibilities. (The standard cases involve scientific
evidence for the threat. For example, in climate
change, there is scientific knowledge of the basic
greenhouse mechanism, together with a body of
empirical evidence; with genetically-modified foods,
there is some previous experience with newly
introduced species.)'®

This brings our argument to a claim, as Gardiner
suggests, that the concrete situations to which the PP is
applied should be limited to that of uncertainty, which
requires some explicit or implicit criteria for realistic
outcomes.!” Here, the state of ignorance is literally

_43_



EVERGREEN Joint Journal of Novel Carbon Resource Sciences & Green Asia Strategy, Volume 02, Issue 01, March 2015

ignored.

Saner goes further by proposing a “second order
risk evaluation methodology” as an answer to avoiding
the problem of the CP wherein both a precautionary
action and inaction lead to the conditions that trigger the
PP. According to him, applying risk evaluation (RE) to a
precautionary action is useful in finding “the location of
risk neutrality where more stringent precaution becomes
counter-productive.”'® This means that RE contributes to
the application of the PP in a rational manner.

Thus, we can make the room for the proper use of
the PP by excluding the state of ignorance wherein any
imaginable outcome happens and by dealing only with a
state of scientific uncertainty wherein all possible
outcomes are previously known scientifically.

Practically speaking, RE is now commonly
employed as a complement to the PP; the application of
the PP is accepted as valid only when accompanied by
the RE, on the basis of an examination of potential
benefits and costs of action. For example, in the “Twelve
Late Lessons” proposed by the European Environmental
Agency, we can see related issues such as “Identify and
work to reduce ‘blind spots’ and gaps in scientific
knowledge,” “Systematically scrutinize the -claimed
justifications and benefits alongside the potential risks,”
and “Evaluate a range of alternative options for meeting
needs alongside the option under appraisal, and promote
more robust, diverse and adaptable technologies so as to
minimize the costs of surprises and maximize the
benefits of innovation.”®

Thus the validity of the PP is secured, and thereby
the state of ignorance is overlooked even in the most
practically promising environmental protection activities.
However, the PP should have been originally established
to deal with ignorance—a situation wherein RE and CBA
are both useless. Then is it not still necessary to consider
situations that stem from ignorance, and to which it is
impossible to apply both RE and CBA?

5. The Problem of General Arguments
Defending the Precautionary Principle

The general arguments that support the PP, as
shown above, have some problems as follows:

(1) The PP’s relying upon RE and CBA cannot avoid
the CP for, as mentioned earlier, the PP in this context
inevitably gives rise to unexpected catastrophic
outcomes that stem from a state of ignorance. The work
of specifying and reducing blind spots and gaps in
scientific knowledge is therefore insufficient to eliminate
the occurrence of unexpected outcomes. However,
promoting “more robust, diverse and adaptable
technologies so as to minimize the costs of surprises and
maximize the benefits of innovation™® would increase
the possibility of the occurrence of unexpected
outcomes.

(i) Basically, the PP that is based on RE is not

supposed to aim at zero risk, but rather lower or more
acceptable risks or hazards via scientific research.'® This
suggests that the application of the PP in such conditions
requires taking advantage of scientific knowledge to
determine risks or hazards. Here, the need for
science/technology is a matter of course from the
beginning; there is no suggestion of weeding it out at all.
However, as we expand the development and use of
science/technology, we will naturally be faced with an
increasing number and degree of catastrophic outcomes,
some of which may stem from a state of ignorance.

Understood in this way, defending the PP without
considering the problem of ignorance is an inadequate
strategy. Further examination of ignorance is required to
protect the PP from the CP.

6. Classification of Ignorance

As mentioned, the epistemic standards for
environmental hazards are generally classified into three
groups: risk, uncertainty, and ignorance. This
classification stems from scientific methods such as
measurement, observation, experiment, and theorization,
and only phenomena captured by these methods are
categorized as scientific knowledge. Thus, there should
be a particular domain of something located outside the
jurisdiction of science from which the hazards classified
as uncertainty and ignorance arise. We illustrate the
actual events of uncertainty and ignorance below:

Uncertainty:

1. Unexpected situations generated from a
multiplicity of interactions of a system’s components,
which sometimes results in a new, irreversible system:

Chaos theory and the theory of black swan events
are included in this category, for example.?” 2D In these
cases, unexpected surprises arise on account of the
combination of a finite number of components of a
system. The results can be described as, for example,
price, wage, or production indexes in economics.
Therefore, although a forecast of the outcome is difficult,
the outcome itself is understandable, and its cause—effect
relations are identifiable.??

2. Epistemologically recognizable outcomes of
which the correlation and causation among the
components involved are not identifiable:

When we examine types of phenomena like hay
fever, atopic dermatitis, El Nifio/La Nifia-Southern
Oscillation, and mass strandings of dolphins and whales,
for example, it is possible to observe and recognize what
actually happened, but mainly it is difficult or impossible
to know why and how these events occurred. This is
because there are some cases wherein it is possible to
establish more than one hypothesis based on thorough
experiments concerning an identical phenomenon, but
not possible to decide which hypothesis is relevant.
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Ignorance:

3. Situations wherein it is impossible to identify
their cause—effect relations and to know what actually
happened:

There might exist certain situations wherein it is
impossible to recognize and identify the same
phenomenon and therefore impossible to experimentally
replicate it. Hence, scientific methods will not be
appropriate in dealing with these sorts of situations. For
example, (a) cases wherein undiscovered and hence
unknown new species become extinct, (b) cases wherein
the expected emergence and evolution of new species are
eliminated in advance, (c) cases wherein a malfunction
of the brain, for example, causes the retrogression or
degradation of the intelligence of all humanity, which
leads to a disturbance in recognizing and identifying the
same phenomenon.

4. Outside of both perceivable and imaginable
situations that include the situations illustrated
above:

This type of ignorance cannot be the object of
thought because it is neither perceivable nor imaginable.
Walker et al. suggest that ignorance itself is unknown:
“We have no way of knowing the full extent of our
ignorance.”??

When considering the classification of uncertainty
and ignorance shown above, we face another problem:
How is it possible for us to know when unexpected
outcomes occur that are included in the state of
ignorance shown in cases 3 and 4? Is it possible to
identify and indicate outcomes that are not imaginable
and hence cannot be the objects of thought? Is it not an
erroneous assumption to interpret those that cannot be
stated situations as situations? Furthermore, is it not

contradictory and inappropriate to assert that
industrial/technological development generates
unexpected outcomes, when the correlation and

causation among the components involved cannot be
identified?

The wvalidity of the assertion concerned with
environmental hazards can be justified in circumstances
wherein the relationship between unexpected outcomes
and industrial/technological development is established.
However, the situations shown in cases 3 and 4 do not
fulfill this condition. Therefore, is it not logically invalid
to include those states of ignorance in our discussion at
all?

It exceeds human competence to hold that we can
know all the things in the world that are hidden from
human intelligence. If the entire world is not comprised
of phenomena that are perceivable and scientifically
understandable for human beings, then we must be able
to assume that certain relations are unidentifiable through
existing scientific methods and measures and that they
can be either relations that are resolved by further
scientific development and research or relations that are
irreducible to scientific knowledge at all.

7. Refutation of the Catastrophe Principle

Based on careful consideration of the arguments
concerning ignorance stated above, we now examine the
validity of the PP. As Comstock suggests in his argument
about GM crops or Manson in his catastrophe argument,
if the application of the PP actually generates unexpected
outcomes, such as the CP indicates, it seems relevant to
prevent the application of the PP itself.

However, the argument that presupposes
unexpected outcomes, they suggest, seems unacceptable
for the following reasons:

(a) The argument combines the idea of unexpected
outcomes with the PP by employing very likely
situations such as the credible threats or threats that are
identified as unexpected. However, in those situations,
either their cause—effect relations are scientifically
specifiable or they are to be included in the level of
uncertainty (outcome known, but its probability not
calculable due to the lack of a sufficient empirical or
theoretical basis); therefore, unexpected outcomes
classified as ignorance are not considered.

(b) If we consider ignorance, then our main concern,
expressed as a proposition below, brings us to a further
problem:

If the application of the PP itself might cause a
new catastrophic danger, then the application of the PP
should be prevented.

The antecedent of this proposition contains the
concept of unexpected outcome, which is expressed as
catastrophic danger. If this concept implies the outcomes
categorized within the state of ignorance, as shown in
cases 3 and 4, then the antecedent of the proposition
asserts neither what nor how the application of the PP
will cause catastrophic damage in the future. In other
words, the unexpected outcome has no extension.
Furthermore, if ignorance is taken into account, the
causal relations between the application of the PP and
unexpected outcomes cannot be established. Given all
this, then the antecedent of the proposition is false, and
the truth-value of a proposition that has a false
antecedent is always true. As a result, the CP becomes
invalid so far as the state of ignorance is concerned.

If that is the case, then we can scarcely admit the
criticism against the PP that is suggested by Manson and
other researchers insofar as unexpected outcomes
ranging from risk to uncertainty are concerned, for the
CP is logically valid in this area. However, when we take
ignorance into consideration, the criticism against the PP
no longer has validity.

This argument entails another difficult problem:
under the circumstance of ignorance, the propositions
shown below are also both true.
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1. If the application of the PP might cause a new
catastrophic danger, then the PP should be applied.

2. If the utilization of scientific knowledge might
cause a new catastrophic danger, then scientific
knowledge should be utilized.

These examples might suggest that propositions are
logically useless when their antecedents include the term
ignorance, and that we must restrict our argument
concerning unexpected outcomes to the categories
ranging from risk to uncertainty. However, as we have
mentioned, this restriction weakens the PP. We need a PP
that can deal with ignorance by avoiding the paradox
derived from the CP.

To support the claim that the PP is applicable to
ignorance is, however, as mentioned, to deny the causal
relation between the utilization of science/technology
and environmental degradation. When there is no
perceptible event as an effect, we cannot identify either
its cause or the relation between them. Nevertheless,
insofar as we regard ignorance as an irreducible domain
from which unexpected outcomes may arise, we need to
admit that there should be a certain kind of unknown
connection between unexpected outcomes and the
utilization of science/technology, even if it leads us to a
logical invalidity.

Because there is no logical meaning, should we
reject such an argument?

8. The Knowledge and Understanding
Derived from Experience

Where ignorance is concerned, the lack of a
perceptible causal relation between the utilization of
science/technology and environmental degradation does
not necessarily mean that there is no causal relation
between them at all. The reason why we do not recognize
the relation in this case is that we interpret it through
scientific methods such as observation, experiment,
measurement, and theorization. In other words, these
scientific methods reveal all but certain causal relations
that stem from the state of ignorance, which is classified
as a domain beyond the scope of the scientific and
cognitive.??

If this line of argument is acceptable, then we
should not reject the assumption that in the mutual
interaction between nature and human activities, there
must be something other than the facts that are accessible
by scientific methods.

Thus, the assertion, shown in the preceding chapter,
that the PP turns out to be invalid once we consider the
problem of ignorance, is a conclusion based on two
reasons derived from scientific and logical viewpoints:
(1) the lack of scientific cause—effect relations, (2) no
extension of the unexpected outcome. However, this
conclusion is valid only in the fields of science and logic,
which negatively connect the PP and the unexpected
outcomes classified as ignorance. If this is the case, then

it leaves some scope for considering ignorance beyond
these restricted viewpoints, for, as Walker et al. say, “we
have no way of knowing the full extent of our
ignorance.”

Accordingly, on the one hand, so far as we deal with
unexpected outcomes along with scientific methods, we
need to exclude ignorance as an irrational concept,
although, as mentioned above, the PP does not function
thoroughly without taking ignorance into consideration.
However, if we renounce taking actions on the basis of
science to deal with ignorance, we are forced to face the
influx of unlimited imaginations, as suggested by
Manson and Comstock, which is to be avoided. Then
what should we do to protect the environment while duly
considering ignorance and simultaneously complying
with science and logic?

If we shift our attention from scrutinizing the
potential hazard of each technological product to that of
science in general, the problem might be avoided. In this
case, the question should be modified: “Is the use of
science/technology as a whole valid?”

When it comes to dealing with science in general,
scientific knowledge is no longer a necessary condition,
for the cause—effect relations between the use of
science/technology as a whole and environmental
degradation can be verified by our collective experience
and historical facts. We can easily confirm that we had
no environmental problems before the age of
science/technology, and that the former has become even
worse as the latter has developed. This is so obvious that
we do not need to insist on scientific methods to confirm
it. Interestingly, here we remain in the realm of science,
relying on scientific methods, although in a very
unsophisticated manner. We do not reject scientific
methods, and we can still conclude that the development
of science/technology has caused environmental
degradation, and that the PP can be applied to
science/technology as a whole. Furthermore, since we
are questioning the danger of science in general, we do
not need to focus our attention on individual
technologies. This exempts us from having to categorize
both uncertainty and ignorance, while we can still
address the state of ignorance.

9. Conclusion

The general arguments that criticize the application
of the PP to environmental problems do not investigate
the nature of science/technology as a whole. Hence, RA
remains a prerequisite as a scientific basis for
implementing the PP, and arguments concerning
unexpected outcomes that are derived from ignorance are
neglected. However, this paper mentions that the
application of the PP based on scientific methods is, in
certain circumstances, useless because of incompetence
in scientific methods while handling ignorance?¥. This
strongly suggests that there exist certain defects in
criticism based on scientific methods, but not in the
conventional PP itself.
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Admittedly, we can inveigh against the ambiguous
definition of the conventional PP when we accept the
scientific viewpoint. However, this viewpoint depends on
a scientific authenticity maintained by excluding
ignorance, and therefore does not cover the original
range of the PP that includes states of ignorance®®.
Hence, we can conclude that criticism based on scientific
methods has no capacity to deal with environmental
problems.

Given all this, the reasoning suggested by Gardiner,
that scientific evidence for threats is indispensable to
avoiding the arbitral use of the PP does not ensure the
proper use of the PP, and hence is no more than a
political or temporary expedient. This sort of expedient
may indeed lead us to a positive and practical argument
and exempt us from a fruitless discussion of the so-called
environmental zero-sum game. Nevertheless, it cannot
play a crucial part in environmental protection activities
unless the problem of ignorance is properly considered.
Those who criticize the discussion of ignorance in the
field of environmental protection measures as a zero-sum
game, and those who prefer a practical argument that is
based in the realm of science/technology and never go
beyond it, have, in my opinion, no theoretical basis for
asserting that their protection measures are logically
sound and wholesome.
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