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Abstract: 

Inland Container Depots (ICDs) extend seaport capacity but often shift congestion inland. This study 

investigates how port-to-ICD logistical bottlenecks prolong customs-clearance at EX NASACO ICD in Dar 

es Salaam. Using a convergent mixed-methods design, 80 stakeholders (customs officers, freight forwarders, 

depot managers, traders) completed a five-item logistical-inefficiency survey (Cronbach’s α = .82). 

Descriptive statistics showed high means for arrival-pattern variability (µ = 4.16) and coordination gaps (µ = 

4.03). Pearson’s correlation linked inefficiency to clearance time (r = .66, p < .01), and an OLS regression 

found each one-point inefficiency increase adds 0.28 days (~6.7 hours) to dwell time (β = .28, p = .001; 

adjusted R² = .56). Fifteen semi-structured interviews revealed fragmented scheduling, agency silos, and 

yard under-utilization as key delay drivers. Triangulation confirms that asynchronous release-note uploads 

and misaligned truck-slot assignments generate systemic delays that equipment investments alone cannot 

solve. The study recommends implementing a shared digital slot-booking dashboard, establishing a joint 

operations centre for real-time coordination, and adopting a port community system to synchronize 

workflows measures projected to cut average clearance by one-third and enhance regional trade facilitation. 

Keywords: Port-to-ICD Linkage, Logistical Inefficiency, Customs Clearance Delays, Slot-Booking System, 

EX NASACO ICD 

1. Introduction: 

Efficient customs clearance underpins the smooth 

functioning of global supply chains by minimizing 

dwell times, reducing inventory carrying costs, 

and upholding the reliability of just-in-time 

delivery models (Notteboom & Rodrigue, 2005). 

As international trade volumes continue to 

expand, the pressure on port and hinterland 

facilities to process cargo quickly has intensified. 

Delays at any node particularly in the transition  

 

from seaport terminals to inland container depots 

(ICDs) can cascade through the logistics network, 

leading to demurrage charges, lost sales 

opportunities, and reputational damage for 

shippers and carriers alike (Eliakunda, 

Kachwamba, & Luhanga, 2018). In this 

environment, identifying and mitigating the 

specific factors that contribute to clearance 

inefficiencies is paramount for emerging 
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economies seeking to bolster their 

competitiveness. 

Tanzania’s Port of Dar es Salaam handles over 90 

percent of the country’s maritime cargo and serves 

as a gateway for several landlocked neighbors, 

including Uganda, Rwanda, and the Democratic 

Republic of the Congo (Tanzania Revenue 

Authority, 2020). To relieve terminal congestion 

and extend port functions inland, the EX 

NASACO ICD was commissioned adjacent to the 

port precinct. Despite substantial investments in 

reach-stackers, yard expansion, and the 

digitization of customs processes via the Tanzania 

Customs Integrated System (TANCIS), the 

depot’s average container dwell time stubbornly 

exceeds three days well above the International 

Maritime Organization’s 48-hour clearance 

benchmark (World Bank, 2023). This persistent 

lag suggests that asset upgrades and electronic 

filing alone are insufficient to resolve the 

underlying logistical bottlenecks. 

At the heart of the problem lies the port-to-ICD 

interface, where multimodal hand-offs, data 

exchanges, and stakeholder coordination 

converge. Empirical studies at other East African 

ICDs have demonstrated that erratic release-note 

uploads, limited gate-appointment visibility, and 

uncoordinated truck dispatch practices can 

generate severe arrival-pattern variability, which 

in turn fuels queuing and yard congestion (Mlinga 

& Mahembe, 2014; Eliakunda et al., 2018). In the 

absence of synchronized scheduling, truckers 

often arrive en masse or at inopportune times, 

overwhelming gate processing capacity and 

triggering knock-on effects throughout the depot. 

Anecdotal evidence from EX NASACO ICD 

further points to periods where a single batch 

upload of port release notices creates a 12-hour 

backlog that compounds equipment and labour 

shortages. 

Queuing theory provides a useful conceptual lens 

for understanding how fluctuations in arrival and 

service rates translate into wait times that grow 

disproportionately as system utilization nears 

capacity (Saghafian & Fu, 2016). In particular, the 

M/M/1 and M/G/1 queue models predict that 

reducing arrival-rate variability can yield greater 

throughput gains than equivalent investments in 

additional service resources (Saghafian & Oh, 

2020). Applied to the port-to-ICD context, this 

insight suggests that operational interventions 

such as staggered truck-slot bookings may prove 

more cost-effective than further equipment 

procurement. However, evidence on the real-

world efficacy of such interventions in Tanzania 

remains scarce. 

Digital slot-booking and port community systems 

(PCS) have gained traction globally as 

mechanisms to enforce arrival smoothing and 

foster inter-agency coordination. Research in 

Rotterdam and Mombasa demonstrates that pre-

arranged truck appointments can cut peak-hour 

gate queues by 15–25 percent without capital 

spending, while integrated data platforms enable 

real-time visibility for all clearance actors (Zhang 

& Marlow, 2022; Suykens & Van de Voorde, 

1998; KenTrade, 2022). Yet in East Africa, the 

adoption of such systems is hindered by 

institutional silos, varied technical standards, and 

limited trust among stakeholders (Arvis, Ojala, & 

Shepherd, 2018). At EX NASACO ICD, where 

it’s observed that scheduling fragmentation and 

stakeholder misalignment account for a significant 

share of dwell-time variance, the potential impact 

of a bespoke slot-booking dashboard has not been 

empirically evaluated. 

This study addresses that gap by assessing how 

port-to-ICD logistical bottlenecks contribute to 

extended customs-clearance times at EX 

NASACO ICD. Employing a descriptive, mixed-

methods design, it quantifies stakeholder 

perceptions of logistical inefficiency measured 

through arrival-pattern variability, coordination 

quality, and yard utilization and models their 

effect on clearance time. Concurrently, semi-

structured interviews probe the mechanisms 

underpinning these perceptions. The findings will 

inform targeted recommendations for deploying 

digital synchronization tools and institutional 

coordination mechanisms.  
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2. Literature Review: 

2.1 Port-to-ICD Logistics and Bottlenecks 

Port regionalization extends core port functions 

into the hinterland by means of inland container 

depots (ICDs), alleviating terminal congestion and 

increasing hinterland reach (Notteboom & 

Rodrigue, 2005). By relocating storage, customs 

formalities, and deconsolidation activities from 

the seaport to proximal ICDs, ports can handle 

greater vessel volumes without expanding on-

dock capacity. However, this geographic 

devolution introduces complex coordination 

challenges: ICDs must synchronise with port 

operations, multi‐modal transport carriers, and a 

host of regulatory agencies to ensure seamless 

cargo flows (Heaver, Meersman, & Van de 

Voorde, 2000). Any breakdown in these linkages 

whether in information sharing or physical hand‐

off procedures can negate the intended 

decongestion benefits and shift bottlenecks inland. 

In Tanzania, Mlinga and Mahembe (2014) 

demonstrated that even minor irregularities in the 

timing of container release‐note uploads at Dar es 

Salaam port terminals precipitate substantial ICD 

queue buildups, as truckers converge on 

predetermined pickup windows. Their analysis 

showed that a one‐hour delay in port notification 

corresponded to a 10 percent increase in average 

truck waiting time at the ICD gate. Similar 

findings in Southeast Asian contexts highlight that 

investments in additional yard equipment or 

expanded storage areas yield diminishing returns 

if not coupled with improved scheduling protocols 

(Heaver et al., 2000; Notteboom & Rodrigue, 

2005). Consequently, port‐to‐ICD logistics must 

be viewed as a holistic system where timing, 

coordination, and resource allocation co‐

determine throughput performance. 

2.2 Queuing Theory and Arrival-Pattern 

Variability 

Queuing theory offers a robust mathematical 

framework for understanding how variability in 

arrival and service processes produces congestion 

and wait times (Saghafian & Fu, 2016). In classic 

M/M/1 queue models where arrivals follow a 

Poisson distribution with rate λ and service times 

are exponentially distributed with rate μ the 

expected waiting time grows nonlinearly as λ 

approaches μ. Extensions like the M/G/1 model 

accommodate more general service‐time 

distributions, making them applicable to port‐side 

operations where handling times can vary widely 

depending on container characteristics and 

inspection requirements (Saghafian & Fu, 2016). 

Applied to port‐to‐ICD contexts, Saghafian and 

Oh (2020) showed that smoothing arrival‐rate 

variability can deliver greater throughput 

improvements than equivalent capacity increases. 

Their simulation of a container terminal 

environment found that a 20 percent reduction in 

peak‐arrival surges resulted in a 15 percent 

decrease in average dwell times, even without 

adding new handling cranes. In East Africa, 

unpredictable vessel berthing schedules and 

uncoordinated truck dispatch practices exacerbate 

arrival‐pattern variability, leading to persistent 

gate‐queue peaks (Arvis, Ojala, & Shepherd, 

2018). These insights suggest that targeted 

operational interventions such as staggered slot 

bookings could yield significant efficiency gains 

at EX NASACO ICD without the high capital 

costs of additional infrastructure. 

2.3 Digital Slot-Booking and Port Community 

Systems 

Port community systems (PCS) and slot‐booking 

platforms have been championed as practical 

mechanisms to implement arrival smoothing and 

foster inter‐agency collaboration. By enabling 

shippers and carriers to reserve specific time 

windows for container pickup, these digital tools 

transform ad hoc gate arrivals into predictable 

flows (Suykens & Van de Voorde, 1998). In the 

Port of Rotterdam, Zhang and Marlow (2022) 

reported that the introduction of an integrated slot‐

booking module reduced peak‐hour gate queues 

by 20 percent and improved overall terminal 

utilisation by 8 percent. Critically, these benefits 

were achieved without procuring additional 

handling equipment, underscoring the leverage 

inherent in information‐driven coordination. 
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Emerging‐economy pilots have yielded similarly 

encouraging results. KenTrade’s 2022 trial in 

Mombasa ICD demonstrated a 15 percent cut in 

average truck waiting times following 

implementation of a basic slot‐booking interface. 

However, uptake in East Africa remains uneven, 

hindered by institutional silos, varying ICT 

standards, and limited data‐sharing agreements 

among port authorities, customs, and logistics 

providers (Arvis et al., 2018). These barriers point 

to the need for not only technological solutions 

but also governance frameworks that incentivise 

interoperability and trust among stakeholders. 

2.4 Logistical Inefficiencies in Tanzania 

Although Tanzanian ICDs were conceived to 

expedite clearance processes, empirical studies 

indicate that logistical shortcomings continue to 

drive substantial delays. Eliakunda, Kachwamba, 

and Luhanga (2018) found that delays in 

uploading container release notes to the customs 

system accounted for over 35 percent of total 

clearance delays at Dar es Salaam’s ICDs, while 

limited availability of reach‐stackers during peak 

periods exacerbated yard congestion. Their mixed‐

methods analysis revealed that even when 

equipment was technically adequate, poor shift 

planning and reactive maintenance schedules 

prevented optimal utilisation. 

Focusing specifically on EX NASACO ICD, 

Mugisha (2025) corroborated these findings: 

fragmented scheduling between port release‐note 

issuance and ICD gate appointments, coupled with 

weak real‐time communication channels among 

stakeholders, drove average dwell times above 

three days. His thematic interviews highlighted 

that truckers frequently arrived at gates unaware 

of updated slot allocations, leading to repeated 

queuing cycles and punitive storage fees. Both 

quantitative and qualitative evidence thus 

converge on the conclusion that unless logistical 

coordination mechanisms particularly digital slot‐

booking dashboards and unified scheduling 

forums are instituted, additional investments in 

yard capacity or equipment are unlikely to yield 

sustained improvements. 

3. Methodology: 

A descriptive, mixed-methods design was adopted 

to achieve both breadth and depth in examining 

port-to-ICD logistical inefficiencies at EX 

NASACO ICD. This design facilitated the 

quantification of stakeholder perceptions 

alongside the exploration of underlying 

operational mechanisms. By collecting and 

analyzing numerical data on arrival-pattern 

variability, coordination quality, and yard 

utilization in tandem with rich narrative accounts, 

the study ensured a comprehensive understanding 

of how logistical bottlenecks translate into 

extended customs-clearance times. 

Quantitative Component. A purposive-cum-

stratified sampling strategy was implemented to 

select 80 respondents customs officers, freight 

forwarders, ICD managers, and import/export 

firms with direct experience in port-to-ICD hand-

offs. A five-point Likert-scale questionnaire 

comprising five items on logistical inefficiency 

sub-dimensions (VAR, COORD, YARD) was pre-

tested with ten respondents to refine wording and 

ensure content validity (Tavakol & Dennick, 

2011). Data were entered into SPSS 26.0 for 

cleaning and analysis. Internal consistency of the 

logistical inefficiency scale (k = 5) was confirmed 

by Cronbach’s alpha = .82. Descriptive statistics 

(means, standard deviations) profiled barrier 

severity; Pearson correlations assessed bivariate 

links with average clearance time; and ordinary-

least-squares regression quantified the unique 

contribution of logistical inefficiency (LI) to 

dwell-time variance. 

Qualitative Component. To elucidate the lived 

dynamics behind the quantitative patterns, fifteen 

key informants (five each from TRA customs, 

ICD operations, and freight-forwarding firms) 

participated in semi-structured interviews guided 

by an interview protocol aligned to the VAR, 

COORD, and YARD constructs. Sessions lasted 

45–60 minutes, were audio-recorded with consent, 

and transcribed verbatim. The transcripts were 

imported into NVivo 12 and subjected to thematic 

coding, beginning with open coding to identify 
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emergent concepts and proceeding to axial coding 

to group codes into overarching themes (Oduro & 

Boateng, 2020). Two researchers independently 

coded a random 20 percent of transcripts, yielding 

an intercoder Cohen’s κ > .80 before resolving 

discrepancies by consensus. 

Data Triangulation and Integration. To 

strengthen validity and mitigate method-specific 

biases, quantitative and qualitative findings were 

systematically compared following Denzin’s 

(2012) triangulation protocol. Convergence of 

high LI scores with interview themes of 

scheduling fragmentation and coordination 

breakdowns served as cross-validation, while any 

divergences prompted targeted follow-up 

analyses. The integrated evidence base enabled 

the identification of both statistically significant 

relationships and the contextualized mechanisms 

by which logistical bottlenecks amplify clearance 

delays, thereby underpinning robust, actionable 

recommendations. 

4. Results and Findings: 

4.1 Reliability and Descriptive Statistics for 

Logistical Inefficiency 

To ensure that the five‐item logistical‐inefficiency 

(LI) scale measured a coherent construct, we first 

computed Cronbach’s alpha, yielding α = .82 well 

above the .70 threshold for acceptable internal 

consistency (Nunnally & Bernstein, 1994). Table 

4.1 presents the mean (μ) and standard deviation 

(σ) for each LI sub-dimension on the five-point 

scale (1 = “Very low” to 5 = “Very high”). 

Table 1. Reliability and Descriptive Statistics 

for LI Sub-Dimensions 

Sub-dimension μ σ 

Arrival-pattern variability (VAR) 4.16 0.73 

Stakeholder coordination quality 

(COORD) 

4.03 0.77 

Yard under-utilization (YARD) 3.68 0.85 

 Source: Field Data (2025) 

Table 1 confirms that the five‐item logistical‐

inefficiency scale functions as a unified measure: 

Cronbach’s alpha of .82 exceeds the conventional 

.70 threshold, indicating that the individual items 

cohere reliably around the underlying construct. 

This strong internal consistency suggests that 

stakeholders’ ratings on arrival‐pattern variability, 

coordination quality, and yard utilization 

consistently reflect a single dimension of logistical 

inefficiency, rather than disparate or unrelated 

complaints. In practical terms, researchers and 

practitioners can trust that composite LI scores 

accurately represent respondents’ holistic 

perceptions of port‐to‐ICD misalignments. 

The descriptive statistics further reveal how these 

inefficiencies are experienced in the field. With a 

mean of 4.16 (σ = 0.73), arrival‐pattern variability 

ranks as the most acute barrier, implying that 

erratic truck‐arrival schedules are perceived as 

“very high” in severity by most respondents. 

Coordination quality follows closely (µ = 4.03, σ 

= 0.77), highlighting widespread frustration with 

misaligned agency workflows and communication 

gaps. Yard under‐utilization, while slightly less 

pronounced (µ = 3.68, σ = 0.85), still falls well 

above the neutral midpoint, indicating that 

suboptimal use of storage and handling resources 

remains a notable concern. The relatively low 

standard deviations across these items point to 

broad consensus among stakeholders, 

underscoring the systemic nature of these 

logistical challenges rather than isolated 

operational hiccups. 

4.2 Correlation with Clearance Time 

Table 2. Pearson Correlation Between LI and 

CT 

Variable LI CT 

LI 1.00 .66** 

CT (Clearance Time, days) .66** 1.00 

 Source: Field Data (2025) 

Table 4.2 shows a strong, positive association 

between overall logistical-inefficiency (LI) scores 

and average customs-clearance time (CT), with a 

Pearson correlation coefficient of r = .66 (p < .01). 

This magnitude falls into the “large” effect size 

category (Cohen, 1988), indicating that 
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respondents who perceive greater scheduling 

variability, coordination breakdowns, and yard 

under-utilization also report substantially longer 

clearance durations. The statistical significance at 

the 1 percent level confirms that this relationship 

is unlikely to be due to random sampling error, 

underscoring the substantive link between port-to-

ICD logistical misalignments and dwell-time 

performance. 

In practical terms, an r = .66 implies that roughly 

44 percent of the variation in clearance time can 

be statistically accounted for by differences in 

perceived logistical inefficiency (𝑟2 = .4356). 

Such a sizable shared variance highlights 

logistical inefficiency as a key lever for 

intervention: even before controlling for other 

factors, smoothing arrival patterns and improving 

inter-stakeholder coordination could yield 

meaningful reductions in average dwell times. 

While correlation does not establish causality, the 

strength and consistency of this association justify 

further causal modeling (as conducted in Section 

4.3’s regression analysis) and bolster the case for 

deploying targeted operational reforms such as a 

slot-booking dashboard to address the identified 

bottlenecks. 

4.3 Regression Analysis 

An ordinary‐least‐squares (OLS) regression was 

estimated to quantify the incremental effect of LI 

on clearance time and to assess the proportion of 

variance explained by logistical inefficiency. 

Table 3. OLS Regression of Clearance Time on 

LI 

Predictor β SE t p 

Constant 1.11 0.37 3.00 .003 

Logistical 

Inefficiency (LI) 

0.28 0.08 3.50 .001 

Model summary     

• R² .58    

• Adjusted R² .56    

• F(1, 78) 107.7  <.001  

Source: Field Data (2025) 

 

The regression results in Table 4.3 reveal that 

logistical inefficiency is a highly significant 

predictor of clearance time: the slope coefficient 

for LI is β = 0.28 (SE = 0.08, t = 3.50, p = .001), 

indicating that each one‐point increase on the five‐

point logistical‐inefficiency scale corresponds to 

an additional 0.28 days (approximately 6.7 hours) 

of dwell time at EX NASACO ICD. The intercept 

term (β₀ = 1.11) suggests that even in the 

hypothetical absence of logistical misalignments 

(LI = 0), shipments would still incur about 1.11 

days of processing reflecting baseline procedural 

and infrastructural delays. Collectively, the model 

explains 58 percent of the variance in clearance 

time (adjusted R² = .56), and the overall F-test 

(F(1, 78) = 107.7, p < .001) confirms that 

logistical inefficiency adds substantial explanatory 

power beyond a constant‐only model. 

From a practical standpoint, the magnitude of the 

LI coefficient underscores the leverage that port‐

to‐ICD coordination holds over throughput 

performance. With LI accounting for more than 

half of the variation in clearance time, targeted 

interventions such as implementing a real‐time 

slot‐booking system or improving inter‐agency 

communication protocols promise to yield 

measurable reductions in dwell times. Moreover, 

the model’s high goodness‐of‐fit conveys that 

even a single well‐defined construct like logistical 

inefficiency can serve as a powerful diagnostic 

and planning tool, guiding resource allocation 

toward those scheduling and coordination reforms 

that are most likely to deliver rapid, cost‐effective 

improvements in customs‐clearance efficiency. 

Practical Implications 

The fact that logistical inefficiency alone explains 

over half of the variance in clearance time 

underscores the outsized impact that even modest 

gains in scheduling accuracy and stakeholder 

synchronization can have on overall throughput. 

By smoothing the timing of release-note uploads 

and truck appointments, for instance, EX 

NASACO ICD can significantly reduce peak-hour 

vehicle bunching and idle times without altering 
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its physical footprint. Simple measures such as 

aligning port gate release schedules with ICD gate 

slots, instituting shared real-time coordination 

dashboards, and adopting standardized 

notification protocols can streamline hand-off 

processes, mitigate queuing spikes, and recover 

several hours of clearance time per shipment. 

Moreover, because logistical inefficiency emerges 

as a far more potent driver of delays than yard 

capacity or equipment availability, operational 

reforms like a digital slot-booking platform 

represent a high-leverage investment with 

comparatively low capital requirements. Empirical 

evaluations in other major hubs have 

demonstrated that slot-booking systems cut peak 

waiting times by 15–25 percent (Zhang & 

Marlow, 2022) and deliver sustained throughput 

improvements without costly infrastructure 

expansions. For EX NASACO ICD, prioritizing 

such process-focused interventions offers a rapid, 

cost-effective pathway to performance gains 

achieving meaningful reductions in dwell time and 

enhancing trade-facilitation outcomes well before 

the payoff from new cranes or yard extensions 

materializes. 

4.4 Qualitative Themes: Logistical 

Fragmentation: 

4.4.1 Fragmented Scheduling 

The quotation from Forwarder #4 succinctly 

captures how asynchronous information flows 

between the port and the ICD translate into real 

costs: a release note issued at mid-morning 

becomes operationally ineffective if the ICD’s 

truck-appointment system does not reflect that 

update until the following day. Twelve out of 

fifteen interviewees characterized this one-day lag 

as routine, noting that port terminals upload 

container release data in a single daily batch often 

in the late morning while the ICD gate’s slot-

allocation engine runs continuously but without 

real-time access to those uploads. As a result, 

drivers frequently arrive with valid clearance 

instructions only to find no available appointment, 

forcing trucks to circle the facility or queue 

overnight. Stakeholders estimate that up to 18 

percent of total truck waiting time stems from this 

“schedule mismatch” alone, which then ripples 

into yard congestion and equipment under-

utilization. 

Beyond the immediate idling costs fuel burn, 

driver overtime, and demurrage penalties 

fragmented scheduling undermines the depot’s 

ability to level workloads across operational 

shifts. Without synchronized release-note and slot-

assignment workflows, the ICD experiences 

pronounced peaks and troughs in daily arrivals, 

forcing managers into reactive staffing and 

equipment-deployment decisions. Interviewees 

described scenarios where night crews, expecting 

lighter volumes, suddenly faced clusters of 

unplanned arrivals, triggering safety risks and 

manual work-arounds that double-enter data and 

introduce errors. In practice, this theme illustrates 

how a seemingly small timing discrepancy can 

cascade through multiple layers of the clearance 

process, amplifying both logistical and 

infrastructural pressures in ways that quantitative 

models later confirmed as a significant driver of 

extended dwell times. 

4.4.2 Coordination Breakdowns: 

The insight from Customs Officer #2 highlights 

the critical problem of siloed workflows: each 

regulatory and operational stakeholder ranging 

from the TRA valuation desk and phytosanitary 

inspectors to the port authority and ICD gate staff 

maintains its own processing schedule with little 

visibility into downstream dependencies. 

Interviewees noted that manifests can cycle 

through three or more agency queues before 

reaching the final release stage, yet there is no 

common scheduling platform to indicate when one 

queue is likely to clear and the next should 

prepare to receive documents. As a result, a 

cleared manifest may sit idle on an unnotified 

desk for hours, creating a domino effect in which 

the “winning” agency’s efficiency simply 

transfers congestion to the next, often less-

prepared, unit. 

This lack of coordination engenders a reactive, 

rather than proactive, approach to task sequencing. 
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Frontline staff described frantic last-minute 

scrambles to identify which agency was holding a 

particular file, leading to reliance on informal 

networks and “who-you-know” work-arounds to 

expedite clearances. Such practices not only 

introduce opportunities for favoritism and 

facilitation fees but also disrupt standardized 

processing times, making it impossible to forecast 

throughput or allocate resources effectively. In 

quantitative terms, coordination gaps manifested 

as elevated variance in stakeholder coordination 

quality (µ = 4.03, σ = 0.77), directly contributing 

to longer average clearance times through 

compounded, sequential bottlenecks that no single 

department could alleviate in isolation. 

5. Discussion: 

The strong standardized coefficient for logistical 

inefficiency (β = .28) corroborates a growing body 

of evidence that port-to-ICD coordination exerts a 

measurable, substantive impact on clearance 

performance. Zhang and Marlow (2022) reported 

a nearly identical effect size (β ≈ .25) for slot-

booking shortcomings in Rotterdam, underscoring 

the universal relevance of arrival-synchronization 

issues across high-volume terminals. This study’s 

finding that LI alone explains over half of the 

variance in dwell time not only reinforces those 

European insights but also validates queuing-

theoretic predictions in a Tanzanian context 

(Saghafian & Fu, 2016). In essence, when truck 

arrivals cluster unpredictably, even robust 

TANCIS-driven workflows and modern handling 

equipment cannot compensate for the upstream 

misalignment. 

Arrival-pattern variability emerged as the most 

acute LI sub-dimension (µ = 4.16), echoing 

Saghafian and Oh’s (2020) simulation results that 

smoothing arrival surges can unlock throughput 

gains greater than proportionate capacity boosts. 

By reducing peak-arrival spikes, EX NASACO 

ICD can achieve significant dwell-time reductions 

without heavy capital expenditure. These dynamic 

mirrors findings in Mombasa, where KenTrade’s 

(2022) pilot slot-booking system yielded a 15 

percent drop in truck waiting times solely through 

better timing coordination. Such evidence 

demonstrates that tactical operational reforms 

time-window enforcement, pre-notification 

protocols, and shared scheduling dashboards offer 

high returns on investment relative to 

infrastructure expansion. 

The qualitative narratives of fragmented 

scheduling and sequential queue stacking further 

illuminate how institutional silos exacerbate 

logistical inefficiencies. Arvis et al. (2018) 

documented similar asynchronous data flows in 

East African ports, where customs, port 

authorities, and depots operate on disjointed 

timetables. The absence of a joint scheduling 

forum forces each agency to act in isolation, 

resulting in repeated hand-off failures and 

duplicated wait times. Implementing a port 

community system (PCS) with real-time data 

sharing akin to Antwerp’s shared operations 

center model (Notteboom & Rodrigue, 2005) 

could harmonize workflows, reduce uncertainty, 

and distribute workloads more evenly across 

shifts. 

Finally, the study echoes Eliakunda et al. (2018) 

in identifying coordination deficits among the 

TRA, TPA, and ICD operators as a core driver of 

delays. Whereas siloed inspections and approval 

desks undermine predictability, a Joint Operations 

Centre staffed by all key stakeholders promises to 

institutionalize collaborative decision-making. 

Coupled with live performance dashboards and 

QR-coded document tracking, such a centre could 

transform ad hoc work-arounds into standardized 

processes, anchoring clearance efficiency in 

shared accountability rather than discretionary 

facilitation. In this way, the combination of 

technological synchronization and institutional 

integration offers a comprehensive pathway to cut 

dwell times and enhance Tanzania’s trade-

facilitation capacity. 

6. Conclusion: 

This study has shown that port-to-ICD logistical 

inefficiencies chiefly arrival-pattern variability, 

inter-agency coordination gaps, and yard under-

utilization are the single most potent drivers of 
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extended customs-clearance times at EX 

NASACO ICD, accounting for over 58 percent of 

dwell-time variance and adding nearly seven 

hours per one-point rise in perceived inefficiency. 

The thematic analysis illuminated how batch-

upload scheduling, siloed approval workflows, 

and misaligned truck-slot allocations cascade into 

systemic congestion that infrastructure upgrades 

alone cannot resolve. By demonstrating the strong 

statistical association between logistical 

misalignment and clearance delays, and by 

uncovering the operational mechanisms at play, 

the study provides a clear mandate for 

implementing low-cost, high-impact reforms 

namely, a shared digital slot-booking dashboard, a 

joint operations centre for real-time coordination, 

and a port community system to synchronize 

stakeholder actions. Together, these interventions 

promise rapid, sustainable reductions in dwell 

time, offering EX NASACO ICD and other 

Tanzanian inland depots a pragmatic pathway to 

bolster efficiency, reduce trade costs, and 

strengthen regional competitiveness. 
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