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OBJECTIVES Climate change is a multi-hazard challenge for
life on earth in all its aspects. Wildfires, pollution, drought
and heatwaves are just a few examples of exacerbated envi-
ronmental crises propelled by climate change egects. Tomit-
igate suchegects, urgentactionsare required tocutoggreen-
house gas emissions by all the means across all the sectors.
Every additional kilogram of greenhouse gases produced
unnecessarily should be avoided. METHODS One source of
greenhouse gas emissions that may not be top of mind for
the public and policymakers - and which can be taken into
account inpreventiveenvironmentalpolicies- is the industry
ofadministrativeand identificationdocuments (papers)with
short validity dates that involves intensive production (mass
printing) and frequent renewals (mass reprinting) while the
carbon footprint is toohigh. Thevalidityof, for example, iden-
tity cards, passports, banking cards, driving licenses, etc., is
often short ranging from 3 to 10 years, depending on each
type of document and issuing country. Short validity dates,
however, should raise critical questions regarding the envi-
ronmental sustainability, societal andcarbon impact, andde-
pletion of natural resources used in their production and fre-
quent renewals. Identification documents are not food prod-

ucts that spoil over time or medications that lose their func-
tional activities, so their validity should be unlimited by time
in order to avoid the high environmental costs ofmass print-
ing/reprinting and high rates of greenhouse gas emissions
associated with their production. RESULTS The production of
plasticized ID-type cards can emit up to 100 grams of carbon
dioxide equivalent per card. Manufacturing one administra-
tive document per person and renewing it five times could
produceup to4million tonsof carbondioxideglobally. If indi-
viduals have five administrative documents that need renew-
ing five times, which is often the case, gas emissions would
be five times higher, or approximately 20million tons of CO2

equivalent. To save such important amounts of gas emis-
sions, a modernization and fexibilization of administrative
documents industry is required toward removing validity by
date. This simple change could save substantial amounts of
energy and natural resources, such as trees andwater, while
also reducing greenhouse gas emissions by million tons, es-
pecially in the pressing context of climate change. CONCLU-
SIONSEliminating validity periods is a straightforward yet ef-
fective solution that would significantly reduce greenhouse
gas emissions and promote sustainable environmental prac-
tices.

KEYWORDS administrative document validity; administra-
tive papers; carbon dioxide emission; carbon dioxide foot-
print; carbon neutrality; climate change actions; envi-
ronmental governance; environmental policy; greenhouse
gas emission; identification documents; sustainable gover-
nance.

1. INTRODUCTION

Climate change is a major challenge that agects various as-
pects of life on Earth, including the environment, indus-
try, agriculture, economy, society, and health. The egects
of climate change are becoming increasingly visible world-
wide, with a rise in environmental disasters such as food-
ing, drought, heatwaves, wildfires, pollution, deforestation,
and desertification. These consequences have a direct and
indirect impact on everything on Earth, including human in-
frastructure, the atmosphere, plants, animals, and humans.
Coastal cities and towns are particularly vulnerable to pollu-
tion and salinization of freshwater sources. Predictions and

*Correspondence: khaled.moustafa@arabixiv.org © The Author(s) 2023, under the terms of a CC BY-SA 4.0 license.

mailto:khaled.moustafa@arabixiv.org
https://creativecommons.org/licenses/by-sa/4.0/


Jurnal Rekayasa Proses 17(2): 117–121 DOI 10.22146/jrekpros.85112

data from past and recent years suggest that the long-term
egects of climate change would worsen, agecting ecosys-
tems, biodiversity, natural resource management, and food
availability (Moustafa 2016). Climate change has also seri-
ous health impacts and can contribute to the spread of dis-
eases (Microbe2021;Urrutia-Pereiraet al. 2022; Ishaqueetal.
2022). So far, however, most countries have failed to use
evidence-based information to plan and adapt their envi-
ronmental policies to protect their populations from climate
change consequences (The Lancet 2022).

Sustainable development is a complex issue involving
various legal, economic, environmental and societal impacts
and practices. These have contributed to the current un-
sustainable and unjust state of the world, where industrial-
izedcountriesareresponsible formostgreenhousegasemis-
sions, yet the global south is disproportionately agected by
climatechangeand its consequences. The limitedavailability
of natural resources on a global scale is a significant restric-
tion for contemporary societies, as evidenced by the yearly
trend of Earth Overshoot Day occurring earlier each year
(Morone and Reibstein 2023). This emphasizes the signif-
icance of taking actions to preserve natural resources and
to minimize societal impact, greenhouse gas emissions at
the sources, and environmental wastes through all available
means, including regular industrial breaks (Moustafa 2017).

2. GREENHOUSE GAS SOURCES

Greenhouse gas emissions have been increasing since the
Industrial Revolution in the mid-18th century. The primary
sources of these emissions include human activities related
to economic development, industry, agriculture, construc-
tion, urbanization, communication, and transportation. En-
ergy consumption, which includes transportation, construc-
tion, lighting, heating, and manufacturing, accounts for ap-
proximately 73% of global human-caused greenhouse gas
emissions, followed by agriculture at 10 – 12%, and residen-
tial and commercial sectors at 10 – 12% (United States Envi-
romental Protection Agency 2023). The paper industry is re-
sponsible for up to 190millionmetric tons of CO2 emissions,
which represents about 2% of all emissions from industry.
Although some countries have implemented national poli-
cies to reduce emissions at the local level, greenhouse gases
are still being emitted at an alarming rate globally. In 2021,
the International Energy Agency estimated that the average
amount of carbon dioxide equivalent emitted was approxi-
mately 40.8 gigatons worldwide (The International Energy
Agency 2021). China, the United States, the European Union
(EU27), India, Russia, and Japan are the largest CO2 emitters,
accounting for around 70% of total emissions.

3. HISTORY OF IDENTIFICATION DOCUMENTS (ID)

Identity documents have become a ubiquitous part of mod-
ern life, but their invention is relatively recent. In the past,
people did not require formal identification documents to
live their daily lives. BeforeWorldWar II, there were no stan-
dardized identification documents. People were identifying
themselves orally using their names and places of origin. In
some cultures, oral heritage is a strong binding engagement,
and oral promises, agreements or commitments were con-
sideredasbindingaswrittenengagements, if notmore. How-

ever, in modern societies, the complexity of life has led to
distrust, suspicion, and fraud. People must now prove their
identity using one ormore identification documents, or else
they may be considered imposters or suspects. The lack of
trust and the prevalence of fraudulent behavior necessitate
the use of digerent forms of identification, which in turn re-
quire heavy bureaucracy and carry significant environmen-
tal costs. In some countries, paperwork holds more value
than their holders, where papers are paradoxically valued
more than humans themselves.

4. ADMINISTRATIVE DOCUMENTS AND GREENHOUSE GAS
EMISSIONS

Billions of people around the world have various types of ad-
ministrative documents, including identity cards, passports,
bank cards, driving licenses, insurance cards, membership
cards, student cards, employee cards, etc. These documents
are usually issued and renewed every few years, with validity
periods ranging from 1 to 10 years depending on the type of
document and the issuing country. However, the short valid-
ity periods of these documents result in frequent production
and renewal, which incurs significant environmental costs.
Mass printing and reprinting of these documents require
significant amounts of natural resources such as trees,
paper, plastic, water, ink, and energy while also emitting
large amounts of greenhouse gases in the atmosphere.
According to the International Card Manufacturers Asso-
ciation (ICMA), the production of plasticized cards such as
identity document and banking cards emits about 50 – 100
g CO2 equivalent per card (Trüggelmann 2012). Modern and
biometric passports, which look like as booklets of up to 30
pages, are more energy-intensive. Although all the human
populations (8 billion)might not havemultiple identification
documents at the same time, but let’s assume that, at a given
time, they all would have at least one type of document that
should be renewed 5 times per an individual’s life. In such
a case, the predictable amount of CO2 emitted worldwide
would be:

8, 000, 000, 000(people)× 100(gramCO2 equivalent per card)×
5(renewals) = 4, 000, 000, 000, 000 g(4million tons)

If each person has five administrative documents that
need to be renewed five times in their lifetime, which is the
case for many people in developed and industrialized coun-
tries, greenhouse gas emissions would be five times higher,
or about 20 million tons of CO2 equivalent. Although this
amount may seem small compared to other sources, such
as fossil fuels, it is still a significant contributor to climate
change when combined with other sources. Policymakers
andclimatedecision-makers can take this into account as an
easily applicable and environmentally beneficial action to re-
duce emissions by up to 20million tons. Furthermore, as the
global population continues to grow, millions of new people
will need administrative documents, which will result in an
increase in associated gas emissions. The predicted amount
of CO2 emitted from administrative document manufactur-
ing is comparable to the amount of emissions produced in
Norwaybyoil andmanufacturing industries combinedor ap-
proximately half of the total emissions estimated at 49 mil-
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TABLE 1. Emissions of CO2 equivalent in Norway in 2021.

Million tons CO2 equivalent in 2021

Oil and gas extraction 12.2

Manufacturing industries and mining 11.8

Road traƧc 8.7

Aviation, navigation, motor equip. etc. 7.5

Agriculture 4.6

Other sources 2.2

Energy supply 1.7

Heating in industries and households 0.5

Total Emissions in Norway (million tons) 49.1

Statistics Norway: https://www.ssb.no/en/natur-og-miljo/forurensning-og-klima/statistikk/utslipp-til-luft, Accessed 16 September 2023

lion tons (table 1).

5. TOWARD LIFELONG-VALID IDENTIFICATION
DOCUMENTS

ID cards and passports are manufactured to withstand vari-
ous conditions, such as temperature changes, stress, and ex-
posure to chemicals (Liersch 2017). With proper care, these
documents can last longer than a human lifetime. It seems
illogical, then, that administrative documents are designed
to ”expire” after a relatively short period, while the physical
document itself may remain intact and readable for decades
or even centuries. The expiration dates on these documents
aresubjectiveandarbitrary. There isnoclear rationale forde-
termining the validity period of an ID card or passport. Oth-
erwise, why should a document expire after three years, for
example, rather than two or four? Why should it expire after
five years instead of six, or seven? Why should a document
expire after ten years, rather than nine, eleven, fifteen, or
fiftyyears? Theconceptofexpirationdatesonprintedadmin-
istrative documents does not make much sense, especially
considering that personal information such as names, birth-
days, and fingerprints do not change or change very slightly
over time. The only piece of information that might change
is the address, but is it really necessary to renew entire doc-
uments just to update this one piece of information? The en-
vironmental risks and resource allocation involved in renew-
ing a simple date or address line are not justified by a min-
imal required change. While photographs can be useful for
identifyingpeopleandcanbechangedover time, theyarenot
themost reliablemethod. Fingerprintingand iris recognition
aremore reliablemethodsof identification (Ravin 2016; Pillai
et al. 2011; Li andSavvides 2009;Marinović et al. 2011). Finger-
printing is a well-established method of identification that
has been used for over a century. Fingerprints are unique to
each individual and do not change over time,making them a
reliable way to identify someone. Iris recognition is a newer
technology that has become increasingly popular in recent
years. The iris is the colored part of the eye that surrounds
the pupil, and like fingerprints, it is unique to each individ-
ual. Iris recognition works by capturing an image of the iris
using a specialized camera, and then using software to ana-
lyze theuniquepatternsand featuresof the iris to identify the
person. Both fingerprinting and iris recognition are widely
used in a variety of applications, including law enforcement,
border control, and secure access control systems. So, the

issue at hand is whether it is justifiable to expend natural
resources and generate large amounts of carbon dioxide to
make minor changes to administrative documents, such as
altering a photo, address, or part of a number. For example,
consider the change from 2020/01/12 to 2030/01/12, where
only the number 2 in 2020 is modified to make it valid un-
til 2030. Is it reasonable to use resources and emit green-
house gases for such small modifications? What precisely
expires when a document reaches its expiration date? Is it
the name, birthdate, or what exactly? The administrative pa-
persofAlbert Einstein, if hehadany,wouldhaveexpired long
ago. So, should we stop using his name and citing his work
since his identification papers are no longer valid? If we fol-
low this line of reasoning, it implies that we should no longer
mention or reference people and scientists who have died,
and whose documents have expired. The truth is that expi-
ration dates on administrative documents are absurd and il-
logical from a rational and scientific perspective. Adminis-
trative and official documents are not perishable cheese or
meat products, nor medications to lose their egectiveness
over time. Therefore, their validity should not be limited by
time or at least extended until they naturally degrade or be-
come unreadable. This would save the greenhouse gases
emitted by their manufacturing and renewal processes. The
purposeof identificationdocuments is to providebasic infor-
mationabout individuals suchas their name, gender, citizen-
ship, and date of birth. For most citizens, this information
remains unchanged over time, rendering expiration dates
unnecessary and unsound. Even if some information does
change occasionally, it does not justify the significant use of
natural resources or the emission of large amounts of green-
house gases.

6. ADVANTAGES OF LIFELONG IDENTIFICATION
DOCUMENTS

Reconsidering the time limit on the validity of administrative
documents could achieve a range of positive environmental,
financial and administrative outcomes. These include reduc-
ing waste, pollution, and greenhouse gas emissions caused
by their mass printing and reprinting. Public civil admin-
istrations could also be freed from significant administra-
tive burdens and bureaucracy, while significant amounts of
time, financial, and energy resources used to produce such
documents could be saved. Eliminating the need to use pa-
per, plastic, energy, transport, water, and trees could signif-
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icantly reduce the environmental impact of administrative
documentation.

The act of reissuing administrative documents periodi-
cally, while they are still physically valid and readable, is akin
to tearing down perfectly habitable houses just to rebuild-
ing them with a new house number on the door. This pro-
cess is environmentally costly and can be avoided bymaking
administrative documents valid indefinitely, rather than for
only a few years, as is often the case. Diplomas, school cer-
tificates, and banknotes do not have expiration dates. Simi-
larly, administrative documents can also remain valid indef-
initely, except when it is necessary to renew them, such as
when there are nomore blank pages in passports or are lost.

The introduction of a validity date on administrative doc-
uments is somewhat bizarre and puzzling. While taxation
may explain why validity dates are implemented to renew
and gather taxes from the production and renewal of iden-
tification documents, the financial incentive of repetitive re-
newals cannot justify the environmental risks involved. The
environmental cost of frequent production and renewal of
administrative documents is higher than the financial ben-
efits generated by the taxes collected. A small amount of
greenhouse gases or a simple spark caused by extreme heat-
waves can cause more environmental and health damages
than the benefits of the taxes collected from the produc-
tion and renewal of administrative documents thatmayhave
caused the environmental damages. Therefore, it is essen-
tial to consider longer validityperiods to reduceenvironmen-
tal impact, and taxes should not be the primary factor in de-
termining the validity of administrative documents. Elimi-
nating time-basedvalidity onadministrativedocumentsand
other print documents can significantly reduce the need for
frequent and unnecessary reprinting, thus reducing associ-
ated greenhouse gas emissions. This policy is a simple and
achievable step towards building a clean and sustainable fu-
ture. Its implementationcanresult inameasurableoutcome,
cutting global greenhouse gas emissions by at least millions
of tons,which isparticularly crucial under current energycri-
sis, where every kilowatt should be conserved. Implement-
ing policies like removing time-based validity on administra-
tive documents is a practical solution that canhave apositive
impact on the environmentwithout significant negative con-
sequences.

7. TRADEOFFS OF LIFETIME-VALID IDENTIFICATION
DOCUMENTS

Short validity dates on documents may be perceived as a
means of protection against potential fraud and identity
theft, but in reality, it has the opposite egect. By having doc-
uments with perpetual validity, the need for stealing others’
identities will be reduced, if not eliminated completely. The
implementation of a perpetual validity system for adminis-
trativedocumentscanhelp toreduce the incidentsof identity
theft and fraud by eliminating the need to obtain new docu-
ments frequently. This would also result in a more efficient
system and a reduction in the environmental impact of the
frequent printing of new documents. Second, the short va-
lidity periods of credit cards are often thought of as ameans
to validate the authenticity of cardholders and prevent fraud.
However, this is not entirely accurate. Short validity periods

do not provide any real safeguard against fraud. If there is
nomoney associated with credit cards, card issuers can sim-
ply prevent any attempt to withdraw money. Additionally,
there are already methods of authentication, such as two-
factor authentication and multi-factor authentication, that
are in use to reduce the risk of fraud. Credit cards often have
withdrawal thresholds per day, week, month, or transaction,
beyond which card users are not allowed to withdraw more.
Moreover, card issuers can prevent any attempt of money
withdrawal if there is no money associated with the card in
question. Therefore, the validity date of the credit card is
not related to fraud, but rather to the principle of fraud it-
self. Fraudsterswill always findways tocommit fraud, regard-
less of the validity date of the documents. Thus, the issue of
fraud should be addressed legally and efficiently, rather than
through the use of short validity dates on credit cards.

Third, short validity dates for credit cardsmay be seen as
a way to comply with new or user- friendly technologies and
emerging security issues. However, this approach is not the
onlysolution, ascard issuerscanreissuecardswithnewtech-
nologies or security norms as needed, regardless of the va-
lidity period. While technology can help reduce fraud, fraud-
sters will continue to operate and exploit any weaknesses or
imperfections in the system. To egectively fight fraud, the
root causes and motivations behind it must be addressed,
and deterrent punishments should be in place. Egective gov-
ernance should focus on reducing fraud through dissuasive
and punitive measures, rather than simply adapting to new
fraudmethods.

8. TOWARD AN ALL-IN-ONE LIFETIME VALID
IDENTIFICATION DOCUMENT?

Identificationdocuments suchas ID cards, passports, and so-
cial insurance are similar in many ways. Therefore, it might
be a good idea to merge them into one digital or printable
document that is easy to carry and valid everywhere all the
time, just like smartphones replaced several devices. With
thenew identification technologies, such as biometrics, DNA
patterns, and retina or fingerprint, physical identification
documentsmaysoonbecomeobsolete. However, a full digiti-
zation of public services and documents can lead to inequal-
ity and social injustice as not everyone uses or wants to use
electronic devices. Combining all identification documents
in one digital format may also increase cyber risks, compro-
mising digital information security. Additionally, a digital-
ization policy may obligate people to own a mobile device,
which may confict with democratic values. Focusing solely
on technology can reduce the egectiveness of sustainability
measures. Furthermore, relying on a centralized database of
identification documents is controversial, as it can compro-
mise personal freedom and privacy. Therefore, efficientmit-
igation and adaptationmeasures should not infringe human
rights in any way and should not neglect any small or local
measure.

As such, to avoid the potential issues that come with a
centralized digital database, it may bemore practical and se-
cure to simply remove the validity dates from printed identi-
ficationdocuments. Thiswould involve creatinga single, per-
manent identification document that does not expire. Com-
petent authorities would then be able to verify the authentic-
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ity and identity of the document holder as needed, using civil
registries. This approach would be easier, cheaper, faster,
and safer than trying to create a single digital document or
database that could compromiseprivacy and infringe onper-
sonal freedom.

9. CONCLUSION

Despite the benefits of identification documents, there
should be a balance between their usefulness and the poten-
tial negative consequences of their uses on the environment
and natural resources. This includes finding ways to reduce
bureaucracy and their environmental impacts while main-
taining their integrity and usefulness. Rethinking the valid-
ity of administrative documents is an easy and cost-egective
measure that can significantly reduce gas emissions by mil-
lions of tons. The benefits of having lifetime valid documents
outweigh the tradeogs by far. Climate change, food and en-
ergy crises have brought into sharp focus the need to con-
serve energy, minimize greenhouse gas emissions and re-
duce water wastage by all means possible. Eliminating the
short validity by date from identification documents tomake
them lifelong would be a substantial step towards preserv-
ing valuable natural resources that are currently being need-
lessly wasted. The planet Earth can be likened to a com-
plex living “organism”, with interdependent relationships be-
tween living and nonliving components. This “organism” is
now environmentally sick, sugering from the chronic accu-
mulation of greenhouse gas emissions. To help the planet
resist and recover fromhuman-made climate change conse-
quences, it is necessary to take preventive and egectivemea-
sures. Preventive measures are always more efficient and
less expensive than late therapeutic approaches. The cost
and damages of inaction tomorrowwill bemuch higher than
thecost of preventionmeasuresundertaken today. Reducing
greenhouse gas emissions at production sources is an egec-
tive way to decrease the overall amount of greenhouse gases
released in the atmosphere.
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