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TIME-AWARE ALLOCATION OF CUSTOMS 
INSPECTION RESOURCES ACROSS RISK 
LANES: DECLARATION-LEVEL EVIDENCE 
FROM UZBEKISTAN
Kilichov Nazar Bafoyevich
Independent Researcher (PhD),
Customs Institute of the Customs Committee 
under the Ministry of Economy and Finance
ORCID: 0009-0003-6447-0248
E-mail: nazarkilichov13@gmail.com 

Abstract. This article examines how customs authorities can shorten clearance times without reducing 
the detection of violations by redistributing fixed inspection capacity across risk lanes. The empirical basis is 
a declaration-level dataset from the Customs Committee of Uzbekistan, comprising 8,000 declarations lodged 
at 12 customs posts during 2023–2026. A log-logistic accelerated failure time model shows that assignment 
to the red lane multiplies expected clearance time by 2.97, while pre-arrival lodging reduces it by 29.7%. A 
linear programming model is proposed to rank declarations by the number of detected violations per hour of 
additional clearance time. With the same 1,820 inspections and 786 detected violations, the model reduces 
the 90th percentile of clearance time by 21.3 minutes and by 64.2 minutes when combined with an increased 
share of pre-arrival declarations.

Keywords. customs control, risk management, risk lanes, clearance time, pre-arrival declaration, linear 
programming, Uzbekistan.

Аннотация. В статье исследуется, как таможенные органы могут сократить время выпуска 
товаров без снижения выявляемости нарушений за счёт перераспределения ограниченных ресурсов 
таможенного досмотра между коридорами риска. Эмпирическую базу составляют данные Таможенного 
комитета Узбекистана по 8 000 декларациям, поданным на 12 таможенных постах в 2023–2026 гг. Лог-
логистическая модель ускоренного времени отказа показывает, что направление в красный коридор 
увеличивает ожидаемое время оформления в 2,97 раза, а предварительная подача декларации 
сокращает его на 29,7 %. Предложена модель линейного программирования, ранжирующая декларации 
по числу выявленных нарушений на каждый час дополнительного времени оформления. При неизменном 
количестве досмотров (1 820) и выявленных нарушений (786) модель сокращает 90-й процентиль 
времени выпуска на 21,3 минуты, а в сочетании с увеличением доли предварительного декларирования 
— на 64,2 минуты.

Ключевые слова. таможенный контроль, управление рисками, коридоры риска, время выпуска, 
предварительное декларирование, линейное программирование, Узбекистан.

I N T R O D U C T I O N
Stricter customs controls can delay the movement of goods, while excessive relaxation may affect 

revenue collection and security. Full implementation of the WTO Trade Facilitation Agreement would reduce 
trade costs by an average of 14.3% [24], and for landlocked countries, whose trade costs are approximately 
30% higher, the implications are even more significant [4]. Uzbekistan’s score in the UN Global Survey on 
Trade Facilitation increased from 84.95% in 2023 to 92.47% in 2025 [18]. However, in the 2023 Logistics 
Performance Index, Uzbekistan ranked 88th out of 139 countries overall and 74th in customs performance 
[23].

Border clearance time remains an important area for further improvement. In the first quarter of 2026, 
road imports spent an average of 6 h 15 min at border posts, while red-lane declarations required 28 h 16 min, 
compared with 5 h 16 min in the yellow lane [8]. In 2025, inspection hit rates at the six busiest truck border posts 



IN
T

E
R

N
A

T
IO

N
A

L 
S

C
IE

N
T

IF
IC

 E
L

E
C

T
R

O
N

IC
 J

O
U

R
N

A
L

10/2026

econoscitech-integration-journal.uz
515

ECONOSCITECH  INTEGRATION

ranged from 7.8% to 39.1% [9]. Such variation suggests opportunities to improve the allocation of inspection 
resources. Decree No. PF-174 of 27 August 2026 establishes the objective of reducing release times while 
maintaining effective customs controls [1].

The aim of this study is to substantiate a model for allocating inspection resources across risk lanes 
that accounts for the trade-off between control stringency and clearance time. The novelty of the study lies 
in incorporating time into the inspection selection rule: declarations are ranked by the expected number of 
detected violations per hour of additional clearance time, while ensuring that the number of detections, the 
number of inspections, and every quantile of clearance time remain at least as favourable as their current 
levels.

L I T E R A T U R E  R E V I E W
Becker considered the probability of detection as a policy instrument whose cost must be weighed against 

the social losses it prevents [5]. Mookherjee and Png demonstrated that optimal audits are random rather than 
deterministic [16], while Reinganum and Wilde analysed cut-off rules for audits [17]. In the customs context, this 
implies that no declaration should have a zero probability of inspection. The Revised Kyoto Convention defines 
risk management as the systematic application of procedures that direct customs controls towards higher-risk 
consignments [2], while the SAFE Framework requires automated risk targeting based on advance electronic 
data [3]. However, neither framework specifies how inspection resources should be allocated.

Widdowson considers trade facilitation and customs control as independent dimensions [22]. Chalendard 
demonstrated, using transaction-level data, that risk-based selection outperforms random inspections [6], while 
Hammadi proposed a hybrid risk-assessment method for the customs supply chain [12]. The economic cost 
of time is well documented: one day in transit is equivalent to an ad valorem tariff of 0.6–2.1% [13], while each 
additional day of delay reduces trade by more than 1% [10]. Customs inspections have been shown to reduce 
exports in Uruguay [19], whereas a reduction in physical inspections increased imports in Albania without 
reducing revenue [11]. An area requiring further research is the development of a model in which the time 
cost of an inspection is incorporated directly into the selection rule. Existing systems, including Uzbekistan’s, 
primarily rank declarations according to the probability of non-compliance.

R E S E A R C H  M E T H O D O L O G Y
The study uses an anonymised dataset of the Customs Committee: 8,000 declarations lodged from 1 

January 2023 to 29 June 2026 at 12 posts in 10 regions, with 48 variables, including stage time stamps, risk 
score, lane, inspection result and trader characteristics. Clearance time is counted from the later of goods 
arrival and declaration acceptance to release, following the WCO Time Release Study logic [20]; 23 unreleased 
declarations are right-censored. As the distribution is skewed, medians and percentiles are used.

After Kaplan–Meier estimation [14], clearance time was modelled with an accelerated failure time 
model [21]:

where Ti is the clearance time of declaration i, xi the covariates (lane, pre-arrival lodging, AEO status, 
transport mode, post type, out-of-hours acceptance, goods and trader characteristics, year), β the coefficients 
and σ the scale. Exponentiated coefficients are time ratios. Errors are clustered by trader; a Cox model [7] and 
quantile regression [15] serve as robustness checks. The discriminating power of risk selection compares the 
hit rate of rule-based inspections h with the violation rate in random inspections b:

Artificial intelligence (AI) tools were used to a limited extent, accounting for approximately 10% of the overall 
research preparation process. Their use was primarily confined to language refinement, technical editing, and 
structural support. The selection of research methods, analysis and interpretation of findings, formulation of 
scientific conclusions, and overall scientific responsibility remained entirely with the author.

A N A LY S I S  A N D  R E S U LT S
Control regime by lane. Of 8,000 declarations, 1,820 (22.8%) were inspected and 786 inspections revealed 

a discrepancy (Table 1).
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Table 1
Control regime by risk lane

Indicator Green Yellow Red Total
Declarations, % 49.7 30.7 19.6 100.0

Inspection rate, % 0.8 17.2 86.8 22.8
Hit rate of inspections, % 30.3 29.3 47.8 43.2
Median clearance time, h 1.09 1.51 3.31 1.40

Source: calculated by the author on the basis of Customs Committee data.

The hit rate in the yellow lane (29.3%) is nearly identical to that in the green lane (30.3%), indicating that 
the risk score has limited effectiveness in distinguishing high-risk declarations. For inspected declarations, the 
median clearance time of 218 minutes includes only 39 minutes of actual inspection, compared with 53 minutes 
of waiting for inspection and 104 minutes for decision-making and release. Therefore, the greatest potential 
for reducing clearance time lies in improving the waiting and decision-making stages rather than reducing 
the number of inspections. When the risk-lane thresholds were lowered in 2025 (from 58 to 55 for the yellow 
lane and from 70 to 67 for the red lane), the number of detected violations increased by 38.7%, while the 90th 
percentile of clearance time increased by 15.6%.

Econometric estimates. The log-logistic distribution provided the best fit (AIC = 23,139.5; σ = 0.3311). 
Table 2 presents the main time ratios.

Table 2
Accelerated failure time model of clearance time (n = 8,000)

Variable β z Time ratio
Red lane (base: green) 1.0881 65.9 2.969

Yellow lane (base: green) 0.3262 25.3 1.386
Lodged before arrival –0.3522 –27.2 0.703

Authorised Economic Operator –0.1608 –6.8 0.852
Rail transport (base: road) 0.1973 13.7 1.218

Accepted outside working hours 0.1259 10.2 1.134
Terminal (base: border post) –0.0696 –3.9 0.933

Source: calculated by the author. Standard errors clustered by trader; other controls not shown.

Red-lane declarations take 2.97 times longer than green-lane ones; pre-arrival lodging cuts time by 29.7% 
and AEO status by 14.8%. Quantile regression shows that control acts mainly on the tail: the red-lane ratio rises 
from 2.98 at the median to 3.55 at the 95th percentile, while the pre-arrival effect is stable (0.71–0.68). The two 
levers act on different stages and complement each other. Rule-based inspections found discrepancies in 695 
of 1,569 cases (h = 0.443) and random ones in 36 of 95 (b = 0.379), giving D = 1.169 with a 95% interval of 
0.92–1.57; the advantage of risk selection over chance is not yet proven.

The allocation model. The model takes the inspection probability πi of each declaration as the decision 
variable and minimises the additional time caused by inspections:

subject to keeping detections and inspections at current levels D0 and K0 and to bounds that keep selection 
random:

where qi is the probability of a discrepancy if inspected, mi the expected time without inspection and TR the 
time ratio of an inspection. A further constraint forbids any quantile of clearance time from worsening:
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where S(t) holds declarations that cross time t only if inspected and B(t) is their current number of 
inspections; it is set for the median and the 75th, 90th and 95th percentiles. The problem is a linear programme; 
without quantile constraints its solution ranks declarations by

The probability of a discrepancy was estimated from the risk score s by a logistic model:

with β0 = –2.1166, β1 = 0.02739, β2 = –0.03651; further, TR = 1.751, the median m = 1.25 h, πmin = 0.02 and 
πmax = 0.95 (Table 3).

Table 3
Solution of the allocation model (1,820 inspections and 786 detections in all variants)

Variant Median, h P75, h P90, h P95, h Total time, h

Current allocation 1.301 1.872 3.705 3.916 13,864

A: no quantile constraints 1.427 2.083 2.811 3.561 13,393

B: median constraint 1.294 2.301 2.940 3.596 13,528

C: all quantile constraints 1.293 1.880 3.351 3.738 13,646

Source: calculated by the author.

Variant A achieves the greatest time savings but increases the median clearance time by 7.6 minutes, 
while Variant B increases the 75th percentile. Only Variant C improves or maintains all clearance time quantiles: 
the 90th percentile decreases by 21.3 minutes, and total clearance time is reduced by 218 hours. The model 
reallocates inspections towards the 60–70 risk-score band (increasing the inspection probability from 0.30 to 
0.40) and away from the 70–80 band (reducing it from 0.86 to 0.78). This is because detections per hour peak 
in the middle bands (0.273–0.290) and are lowest in the highest band (0.214), where declarations also require 
the longest clearance times.

Increasing the number of detected discrepancies from 750 to 786 requires an additional 491 minutes per 
discrepancy. Valued at 0.6–2.1% of a 292.8-million-soum consignment per day of delay [16], this represents 
0.60–2.10 million soums, which is below the median additional assessment of 2.395 million soums. The current 
level of customs control is therefore justified, while opportunities for further improvement lie in the allocation 
of inspection resources. When combined with an increase in the share of pre-arrival declarations from 41.8% 
to 70%, the model reduces the 90th percentile of clearance time by 64.2 minutes, exceeding the sum of the 
individual effects (21.3 and 39.3 minutes), and decreases total clearance time by 12.5%.

C O N C L U S I O N  A N D  R E C O M M E N D A T I O N S
Customs clearance time can be reduced while maintaining effective control. The primary opportunity for 

improvement lies in the allocation of inspections rather than their overall number. Incorporating the time cost 
of inspections into the selection rule reduces the 90th percentile of clearance time by 21.3 minutes, or by 
64.2 minutes when combined with pre-arrival lodging. The estimated lane coefficients represent conditional 
associations, while the 29.7% reduction associated with pre-arrival lodging should be interpreted as an upper 
bound.

Recommendations:
1. Expand random control inspections to at least 643 per year within existing resources to assess the 

discriminatory power of risk-based selection.
2. Incorporate expected clearance time without inspection into the risk-management system and determine 

inspection probabilities based on the ratio of detection probability to time cost.
3. Apply inspection probabilities using a random number generator, ensuring a minimum inspection 

probability of 0.02 for every declaration.
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4. Evaluate customs posts quarterly based on detected violations, clearance time quantiles, traders’ costs, 
and revenue, accepting changes only when none of these indicators deteriorates.

5. Implement the proposed model alongside mandatory pre-arrival lodging of transit declarations.

R E F E R E N C E S
1.	 Oʻzbekiston Respublikasi Prezidentining 27.08.2026-yildagi “Davlat bojxona xizmati organlari faoliyatini 

takomillashtirish va bojxona maʼmurchiligida zamonaviy yondashuvlarni joriy etish chora-tadbirlari 
toʻgʻrisida”gi PF-174-sonli Farmoni, https://lex.uz/uz/docs/-8444993 

2.	 Revised Kyoto Convention. General Annex Guidelines. Chapter 6: Customs Control. – Brussels: World 
Customs Organization (WCO).

3.	 SAFE Framework of Standards to Secure and Facilitate Global Trade. – Brussels: World Customs 
Organization (WCO), 2025.

4.	 Awaza Programme of Action for Landlocked Developing Countries for the Decade 2024–2034. – New 
York: United Nations, 2025.

5.	 Becker G.S. Crime and Punishment: An Economic Approach // Journal of Political Economy. – 1968. – Vol. 
76, № 2. – P. 169–217.

6.	 Chalendard C. The Modernisation of Financial Administrations in Developing Countries: The Case of 
Customs: Doctoral Thesis. – Clermont-Ferrand: CERDI, 2016.

7.	 Cox D.R. Regression Models and Life-Tables // Journal of the Royal Statistical Society. Series B. – 1972. 
– Vol. 34, № 2. – P. 187–202.

8.	 Customs Committee of the Republic of Uzbekistan. Information Note No. 02/12-1729 of 10 April 2026 on 
Clearance Time at Border Customs Posts. – Tashkent, 2026. (In Uzbek).

9.	 Customs Committee of the Republic of Uzbekistan. Time Analysis of the Busiest Border Customs Posts in 
2025. – Tashkent, 2026. (In Uzbek).

10.	 Djankov S., Freund C., Pham C.S. Trading on Time // Review of Economics and Statistics. – 2010. – Vol. 
92, № 1. – P. 166–173.

11.	 Fernandes A.M., Hillberry R., Mendoza Alcántara A. Trade Effects of Customs Reform: Evidence from 
Albania // World Bank Economic Review. – 2021. – Vol. 35, № 1. – P. 34–57.

12.	 Hammadi L. Custom Supply Chain Engineering: Modeling and Risk Management: PhD Thesis. – Rouen: 
Université de Normandie, 2018.

13.	 Hummels D., Schaur G. Time as a Trade Barrier // American Economic Review. – 2013. – Vol. 103, № 7. 
– P. 2935–2959.

14.	 Kaplan E.L., Meier P. Nonparametric Estimation from Incomplete Observations // Journal of the American 
Statistical Association. – 1958. – Vol. 53, № 282. – P. 457–481.

15.	 Koenker R., Bassett G. Regression Quantiles // Econometrica. – 1978. – Vol. 46, № 1. – P. 33–50.
16.	 Mookherjee D., Png I. Optimal Auditing, Insurance, and Redistribution // Quarterly Journal of Economics. 

– 1989. – Vol. 104, № 2. – P. 399–415.
17.	 Reinganum J.F., Wilde L.L. Income Tax Compliance in a Principal-Agent Framework // Journal of Public 

Economics. – 1985. – Vol. 26, № 1. – P. 1–18.
18.	 UN Global Survey on Digital and Sustainable Trade Facilitation 2025: Uzbekistan. – Bangkok: United 

Nations Economic and Social Commission for Asia and the Pacific (UNESCAP), 2025.
19.	 Volpe Martincus C., Carballo J., Graziano A. Customs // Journal of International Economics. – 2015. – Vol. 

96, № 1. – P. 119–137.
20.	 WCO Guide to Measure the Time Required for the Release of Goods. – Version 4. – Brussels: World 

Customs Organization (WCO), 2025.
21.	 Wei L.J. The Accelerated Failure Time Model // Statistics in Medicine. – 1992. – Vol. 11, № 14–15. – P. 

1871–1879.
22.	 Widdowson D. Managing Risk in the Customs Context // Customs Modernization Handbook. – Washington, 

D.C.: World Bank, 2005. – P. 91–99.
23.	 World Bank. Connecting to Compete 2023: Trade Logistics in an Uncertain Global Economy. – Washington, 

D.C.: World Bank, 2023.
24.	 World Trade Report 2015: Speeding Up Trade. – Geneva: World Trade Organization (WTO), 2015. – P. 7, 

72.



Our address: Tashkent city, Yunusobod district, 19th block, House 17.

2026. № 10/2

Proofreader: Xondamir Ismoilov
Layout and Designer:  Hasan Maqsudov

© When materials are reproduced, the ECONOSCITECH-INTEGRATION journal must be cited 
as the source. Authors are responsible for the accuracy of the information in materials and 

advertisements published in the journal. Editorial opinions may not always align with those of the 
authors. Submitted materials will not be returned to the editorial office.

You may subscribe to the journal at any time using the following details. Once subscribed, please 
send a screenshot or photo of your payment confi rmation to our Telegram page @iqtisodiyot_77. 

Based on this, we will send the latest issue of the journal to your address each month.

To publish articles in this journal, you may submit articles, advertisements, stories, and other creative 
materials through the following links. Materials and advertisements are published on a paid basis.


