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Abstract. It is argued that instead of imposing on each country internationally agreed quotas on Greenhouse Gas (GHG)
emission reductions, it would be easier to implement, enforce and verify, if each country mandates the installation of Best
Available Control Technology (BACT) for each significant industrial category. It is BACT that has to be agreed on by an
international convention, such as the Intergovernmental Panel on Climate Change (IPCC). A possible BACT for coal-
fueled power plants is the Integrated Coal Gasification Combined Cycle (IGCC) cum Carbon Capture and Sequestration.
For transportation vehicles, there is no “add-on” technology that can capture CO, emissions. Here CO, emissions must
be limited by increased fuel mileage. There should be an internationally agreed maximum vehicle weight for passenger
cars, which the author suggests to be 1000 kg. Because BACT can be implemented only on new sources, there must be
an anti-grandfathering rule, e.g. all existing coal-fired power plants must be retired after their 35th year operating time; all
personal vehicles must be scrapped after their 10th year on the road.

Keywords: greenhouse gas emissions, control technologies, coal-fueled power plants, transportation vehicles, carbon
capture and sequestration.

Annotatsiya. har bir davlatga issigxona gazlari (GHG) emissiyasini kamaytirish bo‘yicha xalgaro migyosda kelishilgan
kvotalarni yuklash o‘rniga, har bir muhim sanoat toifasi uchun Eng yaxshi mavjud nazorat texnologiyasini (BACT) joriy
etishni majburiy qgilish, uni nazorat qilish va tekshirish ancha osonroq bo‘ladi. BACT xalgaro konvensiyalar doirasida,
masalan, Iglim o'zgarishi bo'yicha hukumatlararo ekspertlar guruhi (IPCC) tomonidan kelishilishi lozim. Ko‘mir
bilan ishlovchi elektr stansiyalari uchun mumkin bo‘lgan BACT sifatida integratsiyalashgan ko‘mir gazifikatsiyasi
va kombinatsiyalangan tsikl (IGCC) hamda karbonni tutib qolish va saglash (CCS) texnologiyalari ko‘rsatib o'tiladi.
Transport vositalari uchun CO, emissiyasini to‘g‘ridan to‘g‘ri tutib goluvchi “go‘shimcha” texnologiyalar mavjud emas.
Shu sababli, transport sektorida CO, emissiyasini kamaytirish yoqilg‘i samaradorligini oshirish orqgali amalga oshirilishi
lozim. Yo'lovchi avtomobillari uchun xalgaro migyosda kelishilgan maksimal og'irlik me’yorlari belgilanishi zarur bo'lib,
muallif ushbu chegarani 1000 kg darajasida tavsiya etadi. BACT fagat yangi manbalar uchun joriy etilishi mumkinligi
sababli, “anti-grandfathering” qoidasini qo‘llash taklif etiladi. Mazkur qoida asosida barcha mavjud ko‘mir bilan ishlovchi
elektr stansiyalari 35 yillik ekspluatatsiya muddatidan so‘ng yopilishi, shaxsiy avtomobillar esa yo‘lda 10 yildan ortiq
foydalanilgandan keyin utilizatsiya gilinishi lozim.

Kalit so'zlar: issigxona gazlari emissiyasi, nazorat texnologiyalari, ko‘mir bilan ishlovchi elektr stansiyalari, transport
vositalari, karbonni tutib golish va saqglash.

AHHOTauus. MNpeanonaraetcsi, YTO BMECTO BBEOEHUSI AN KaXAOW CTpaHbl MEXOYHAPOAHbIA COMacoBaHHbLIX KBOT Ha
CoKpalleHne BbIOGpocoB napHMKoBbix razoB (M), 6bino 6bl Npolie BHeEAPATb, KOHTPONMPOBAaTb WM MPOBEPSATb, €Cnuv
Kaxgas cTpaHa OOshKeT yCTaHaBnMBaTb Ha KaxKOyH 3HAYVMMYK MPOMbILLIIEHHYIO KaTEropyio Haumnyyllylo AOCTYMHYHO
TexHonoruto koHtponsa (BACT). UmenHHo BACT pomkeH ObiTb cormacoBaH MeEXAYyHapOOHOW KOHBEHUMEW, Takomn
Kak MexnpaBuTenbCTBEHHAsA rpynna aKkcneptoB Mo uameHeHuto knumara (IPCC). BoamoxHon BACT pns yronbHbIX
9MEKTPOCTaHUMIN ABNAETCS UHTErpMpOBaHHas TEXHONMOrns rasudukauum yrmns ¢ KOMOMHMpoBaHHbIM umknom (IGCC)
1 3axBaTOM WU XpaHeHuem yrnepoga. [ns TpaHCMOPTHbIX CPEeACTB HET «AOMOSMHUTENIbHOM» TEXHONOrMmM, CrnocoBHOM
ynaenueaTb BblObpocbl CO,. 3gecb Bbibpockbl CO, AOMKHbI ObITb OrpaHMYEHbl 3a CYET YBENMYEHUS TOMIMBHOMN
9KOHOMUYHOCTU. [JOMKEH CyLLeCTBOBaTb MEXAYHapOAHbIN COrNMacoBaHHbIN MakCMMarbHbI BEC NErkoBbiX aBTOMOOUNen,
KOTOpbI aBTOp npeasiaraet yctaHoBUTb Ha ypoBHe 1000 kr. MNMockonbky BACT MoXeT ObITb BHEAPEHA TOMNbKO Ha HOBbIX
NCTOYHMKaX, HEOOX0AMMO NPaBUIO NPOTUB KYCTAPEBLUMX» YCTAHOBOK: BCE CYLLECTBYIOLLME YrONbHbIE 3MEKTPOCTAHLMN
OOMKHbI ObITb BbIBEAEHbI U3 aKcnyaTaumm nocrne 35 net paboTbl; BCe NMYHbIE TPAHCMOPTHBLIE CPEACTBA AOSPKHbI ObITh
yTUnn3mpoBaHbl nocrie 10 neT akcnnyatauum.

KntoueBble croea: Bbl6pOCbI MapHUKOBbIX ra3oB, TEXHOJIOTMW KOHTPOIA, YrosfibHble 3NEeKTPOCTaHUMN, TPaHCMOPTHbIe

cpencTsa, 3axBaT U XpaHeHue yrnepoaa.
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INTRODUCTION

Kyoto, there should be an international agreement stipulating that each country’s government impose
performance standards on GHG emitting source categories. In other words, major emitting source categories
must implement internationally prescribed control technologies that each source category has to employ in
order to minimize GHG emissions. By implementing these performance standards, each country will achieve
GHG emission reductions to the maximum achievable level by the currently best available control technology,
called BACT. There is a precedent in the USA for implementing BACT. New coal-fired power plants were
mandated in 1977 to implement BACT in order to prevent significant air quality deterioration in Federal national
parks (USA Clean Air Act and its Amendments, Section 111). In practice, what this meant is that new power
plants that are likely to impact the air quality in national parks had to install the best available control technology
for reducing emissions of sulfur oxides, nitrogen oxides, and particulate matter. The selection of a particular
BACT had to consider emission reduction efficacy as well as the cost of the technology. BACT can change
from time to time as new technologies become available that are superior to the prevailing BACT. When
enacted, BACT for SOx emission reduction was flue gas desulfurization (the “scrubber”); for NOx, the low-NOx
burner; for particulate matter, the electrostatic precipitator. Unfortunately, for emission reduction of CO2, the
principal anthropogenic GHG that causes global warming, there is no relatively simple add-on technology to
new sources, let alone retrofit technology for existing sources, which can reduce the emissions of CO2. Take
the example of coal-fired power plants. At present, there are only three technologies that are thought to reduce
CO2 emissions efficiently, but at a significant cost and energy penalty. They are as follows: (a) Integrated Coal
Gasification Combined Cycle, called IGCC, cum Carbon Capture and Sequestration, called CCS. In such a
power plant coal is gasified into CO and H2; the CO is further processed in a water gas shift reaction to yield
CO2 and H2. The CO2 is separated, usually by physical absorption, and the H2 is used for power generation
either in a gas turbine or in a fuel cell. The separated CO2 is liquefied under high pressure, and piped to a
sequestration site such as a semi-depleted oil or gas reservoir, or a deep underground sedimentary saline
formation. (b) Oxyfuel combustion. Here coal is combusted in almost pure oxygen (95+%) in a boiler. The flue
gas consists almost entirely of CO2 and H20; the water vapor is condensed, and the CO2 is liquefied and
disposed as in (a). This method requires an air separation unit that separates oxygen from nitrogen. Because
of the enormous quantities of oxygen required (a 1000 MW power plant would need approximately 20,000 tons
per day of oxygen), this method is deemed to be even more expensive and energy intensive than the IGCC
cum CCS. (c) Chemical absorption. The flue gas of a conventional boiler passes through an absorption tower
where a chemical absorbent, usually monoethanolamine (MEA), absorbs CO2 but not the rest of the flue gas.
The absorbed CO2 is boiled off in a separate tower, liquefied, and disposed as in (a).

LITERATURE REVIEW

The second largest source category for CO2 emissions is transportation: automobiles, trucks, locomotives,
ships, and airplanes. For transportation vehicles, there is no technology that can capture CO2 from the exhaust
gases in any efficient and economical way. The only solution is to increase the fuel economy, that is, liters of
fuel consumed per kilometer travel. There are several ways to achieve increased fuel mileage. For example,
the internal combustion engine/electric motor hybrid, plug-in electric car, and fore mostly, reduction in vehicle
mass. Fuel consumption is directly proportional to vehicle mass. Propelling a vehicle from rest to cruising
speed, and maintaining cruising speed is primarily dependent on the weight of the vehicle [1].

There are perfectly acceptable passenger vehicles that do not exceed 1000 kg in weight. They can
achieve a fuel economy of 10-12 km/liter (62—74 mi/gal) with conventional engines, and even better with
hybrid propulsion [2]. Governments must simply mandate that no passenger vehicle be produced that weighs
more than 1000 kg. Period. No fleet averaged gas mileage, so that some people can buy gas guzzlers, as long
as there are others who buy gas sippers. No large SUVs, vans, pickup trucks, unless certified that they are for
commercial use, not personal transportation [3].

The disadvantage of BACT is that it pertains only to new sources. Grandfathering of existing emitting
sources must be strictly limited. Again, a government diktat is necessary. Existing sources must be phased out
on an internationally agreed time scale. For example, if it is agreed that a reasonable lifetime of an existing
coal-fired power plant is 35 years, it must be scrapped on its 35th birthday, and a new power plant built with
carbon capture and sequestration [4]. Or, a utility can decide it is cheaper to replace the retired coal-fired plant
with a nuclear-fueled power plant, wind farm, solar thermal, solar photoelectric, tidal, geothermal, wave, or any
other plant that does not emit CO2. Old gas-guzzling vehicles must be phased out over an agreed period (10
years?). Also, here a government intervention is necessary. Owners of the old vehicles receive a government-
financed voucher toward the purchase of a new gas-saving vehicle.

634



N\

2025-yil, dekabr. Ne 12-son MUHANDISLIK VA IQTISODIYOT

ANALYSIS AND RESULTS

The results indicate that achieving a large-scale reduction in CO, and other greenhouse gas (GHG)
emissions represents a fundamental paradigm shift in modern urban—industrial civilization. Such a transition
inevitably entails substantial financial costs, accelerated technological development, structural economic
adjustments, and significant social consequences. Moreover, it requires profound changes in consumption
patterns, production processes, and everyday lifestyles. These findings confirm that emission reduction is not
merely an environmental challenge, but a comprehensive economic and societal transformation [5].

A considerable body of economic literature suggests that market-based instruments—such as cap-and-
trade systems, pollution fees, carbon taxes, and fuel taxes—can reduce GHG emissions while minimizing
overall economic and social costs. However, the analysis highlights that regardless of the chosen mechanism,
the financial burden of emission reduction is ultimately borne by society, whether through taxes, higher
utility tariffs, or increased commodity prices. Consequently, from an individual perspective, the cost savings
associated with market-based incentives compared to direct regulatory measures remain uncertain.

The results further suggest that internationally harmonized technology standards, implemented and
enforced by national governments, may offer a more effective, transparent, and equitable approach to
emission reduction than price-based mechanisms alone. Technology standards are generally easier to monitor
and enforce, reduce administrative complexity, and provide clearer compliance requirements for firms and
consumers. Unlike carbon taxes or emission quotas—often perceived as arbitrary or politically contentious—
technology standards directly target the sources of emissions by shaping production technologies and product
design.

Importantly, the adoption of uniform global technology standards facilitates a more predictable and stable
pathway toward stabilizing GHG concentrations in the atmosphere. For example, mandatory automobile
fuel-efficiency and weight standards can systematically reduce emissions from the transport sector, while
requirements for carbon capture and sequestration (CCS) in new coal-fired power plants can significantly
mitigate emissions from energy production. These measures allow emissions reductions to be embedded
directly into technological systems rather than relying solely on behavioral responses to price signals.

Another key result is that global technology standards are less likely to exacerbate international economic
tensions. Market-based instruments, particularly carbon taxes and national emission quotas, often create
conflicts between developed and developing countries due to differences in historical responsibility, economic
capacity, and development priorities. In contrast, uniform standards—such as requiring all new coal power
plants to include CCS technology or imposing global limits on vehicle weight—apply equally across countries,
thereby reducing competitive distortions and perceptions of unfair burden-sharing.

Overall, the findings indicate that while economic incentives can play a complementary role, technology-
based regulatory standards provide a more politically feasible, socially acceptable, and globally coordinated
mechanism for large-scale GHG emission reduction. When internationally agreed upon and consistently
enforced, such standards can support long-term environmental objectives while minimizing conflicts between
countries and ensuring a more balanced distribution of costs and benefits across societies.

CONCLUSION AND RECOMMENDATIONS

The large-scale reduction of CO, and other greenhouse gas (GHG) emissions constitutes a profound
transformation of contemporary urban—industrial society. This transition requires not only substantial financial
investment and technological innovation but also structural economic adjustments and behavioral change.
Although market-based instruments—such as carbon taxes, cap-and-trade systems, and pollution fees—can
contribute to emission reductions by internalizing environmental costs, their effectiveness and equity vary
significantly across countries with different levels of development, institutional capacity, and economic structure.

The findings of this study indicate that reliance solely on economic incentives does not ensure either
fair burden-sharing or consistent environmental outcomes at the global level. Price-based mechanisms may
disproportionately affect developing economies and can generate political resistance, thereby limiting their
long-term effectiveness. In contrast, the implementation of internationally agreed-upon technology standards
offers a more practical, transparent, and enforceable pathway to substantial emission reductions.

In particular, the adoption of best available control technologies (BACT) for power generation and mandatory
fuel-efficiency and design standards for vehicles can directly address the technological sources of emissions.
Uniform global requirements—such as obligating all new coal-fired power plants to incorporate carbon capture
and sequestration (CCS) technologies and imposing maximum weight or efficiency standards on new personal
vehicles—ensure that emission reductions are embedded in production processes irrespective of national
borders. This approach reduces regulatory arbitrage, promotes technological convergence, and facilitates a

more predictable stabilization of atmospheric GHG concentrations.
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From a policy perspective, the results suggest that international climate strategies should prioritize

harmonized technology-based regulations, supported by complementary economic incentives where
appropriate. Governments are encouraged to cooperate in setting and enforcing global technology standards
while providing transitional support for developing countries to adopt advanced low-carbon technologies. Such
a framework minimizes conflicts between developed and developing nations, enhances compliance, and
strengthens the overall effectiveness of global climate governance.

In conclusion, standardized technological solutions—when internationally coordinated and consistently

enforced—represent a more achievable, equitable, and sustainable approach to large-scale greenhouse gas
mitigation than arbitrary emission quotas or exclusive reliance on market-based instruments.
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