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ABSTRACT

This study examines The Role of Supply Chain Visibility in Enhancing SME Resilience during Disruptions: A
Case Study of the Afar Regional State, Ethiopia. Small and Medium Enterprises (SMEs) in the Afar Regional
State operate within a volatile logistics environment, serving as a vital link in Ethiopia’s international trade
corridor. However, frequent supply chain disruptions ranging from infrastructure deficits to environmental
shocks threaten their survival. While Supply Chain Visibility (SCV) is theorized to bolster resilience, empirical
evidence in the context of regional, resource-constrained economies remains scarce. This study investigates
the impact of three dimensions of SCV Information Sharing (I1S), Connectivity (CON), and Information Quality
(1Q) on the resilience of SMEs in the Afar Regional State. A mixed-methods research design was employed,
utilizing a pragmatic approach. Quantitative data was collected via structured Likert-scale questionnaires
from a stratified random sample of 150 SME managers/owners in key hubs including Semera, Logia, and
Mille. The data were analyzed using Descriptive Statistics, Pearson Correlation, and Multiple Linear
Regression (MLR) via SPSS. Standard diagnostic tests, including normality, multicollinearity (VIF), and
heteroskedasticity, were conducted to ensure model validity. Descriptive results reveal that while relational
information sharing is moderate (M=3.12), technological connectivity is significantly low (M=2.45).
Regression analysis indicates that SCV dimensions collectively explain 56.2% of the variance in SME
resilience (R2=.562, p<.001). Notably, Information Quality emerged as the strongest predictor of resilience
(f=.422), followed by Information Sharing (p=.285), while Connectivity showed a significant but weaker
influence (/=.112). These results suggest that in the Afar region, the accuracy and utility of shared data are
more critical for recovery than digital infrastructure alone. The study concludes that SCV is a fundamental
driver of SME survival in the Djibouti-Addis corridor. It is recommended that the Afar Regional Government
invests in digital infrastructure to bridge the "visibility gap,” while SME managers should focus on enhancing
the reliability of their information-sharing networks. The findings provide a framework for policy interventions
aimed at transforming the Afar region from a transit route into a resilient economic hub.

Keywords: Supply Chain Visibility, SME Resilience, Afar Regional State, Information Quality, Ethiopia
Logistics, Djibouti Corridor.

INTRODUCTION

In an era defined by global volatility, Small and Medium Enterprises (SMEs) face an unprecedented frequency
of supply chain disruptions. For emerging economies, particularly within regional states like Afar, Ethiopia,
these disruptions are not merely operational hurdles but existential threats. The Afar Regional State serves as a
critical gateway for Ethiopia’s international trade via the Djibouti corridor, making the resilience of its local
SMEs vital for both regional stability and national logistics (Pina-Perez et al., 2023).

Supply Chain Visibility (SCV) defined as the ability to track and monitor components, finished goods, and
information as they move through the supply chain has emerged as a cornerstone of modern risk management.
According to Brandon-Jones et al. (2014), visibility provides the information necessary to identify
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vulnerabilities before they escalate into full-scale failures. For SMEs in the Afar region, which often operate
with limited buffer stocks and thin margins, the capacity to "see" disruptions in real-time is the difference
between agility and collapse.

Resilience in this context refers to the SME’s capability to resist, absorb, and recover from shocks such as
climate-induced droughts, infrastructure deficits, or political instability (Wieland & Durach, 2021). While
previous literature has focused heavily on multinational corporations, there is a significant gap in
understanding how SCV functions within the resource-constrained, pastoralist-heavy economy of Afar. This
study explores how information sharing and digital tracking can bolster the resilience of these enterprises.

STATEMENT OF THE PROBLEM

Despite their role as the backbone of the Ethiopian economy, SMEs in the Afar Regional State suffer from a
disproportionately high failure rate during periods of disruption. The region is characterized by unique
geographical challenges and a heavy reliance on the cross-border logistics corridor, yet local businesses remain
largely "blind" to the upstream and downstream movements of their supply chains (Adane & Berhan, 2022).

The core problem lies in the information asymmetry and the technological gap prevalent in the region. Most
SMEs in Afar operate using traditional communication methods, leading to a lack of real-time data regarding
inventory levels, transit delays, and market fluctuations. Without SCV, these firms cannot implement proactive
resilience strategies, such as multi-sourcing or flexible routing, leaving them reactive and vulnerable
(Christopher & Peck, 2004).

Furthermore, while the Ethiopian government has made strides in digitizing the logistics sector, the "last-mile™
visibility for SMEs in remote regional states like Afar remains neglected. Existing research often generalizes
SME behavior across Ethiopia, failing to account for the specific socio-economic and infrastructural nuances
of the Afar region, such as the impact of seasonal mobility and localized security issues (Tadesse et al., 2021).
There is a critical need to empirically investigate whether increasing visibility can actually translate into
enhanced resilience for these specific firms.

OBJECTIVES OF THE STUDY

General Objective

The primary objective of this study is to investigate the role of supply chain visibility in enhancing the
resilience of SMEs in the Afar Regional State, Ethiopia, during periods of economic and environmental
disruption.

Specific Objectives

1. To assess the current level of supply chain visibility adopted by SMEs in the Afar Regional State,
focusing on information sharing and connectivity.

2. To identify the primary supply chain disruptions faced by SMEs in the region, ranging from logistical
bottlenecks to environmental shocks.

3. To examine the relationship between supply chain visibility and organizational resilience (specifically
readiness, response, and recovery capabilities).

4. To determine the barriers to achieving high visibility among Afar-based SMEs, including
technological, financial, and infrastructural constraints.

5. To propose a framework for improving visibility-driven resilience tailored to the pastoralist and cross-
border trade dynamics of the Afar region.
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LITERATURE REVIEW & CRITICAL SYNTHESIS

Theoretical Evolution: Supply Chain Visibility (SCV) has evolved from an operational tracking mechanism
into a strategic capability essential for organizational survival in volatile trade environments. Recent empirical
scholarship (2020-2025) emphasizes that SCV operates not merely as an IT deployment, but as an
information-processing dynamic capability that enables firms to reconfigure resources under conditions of
extreme shock (lvanov, 2021; Pettit et al., 2023). In emerging market contexts particularly East African
transport corridors SCV acts as a vital bridge overcoming severe structural friction, information asymmetry,

and infrastructural vulnerability.

Comparative Matrix of Previous Empirical Findings
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Critical Synthesis & Research Gap

While foundational studies (e.g., Brandon-Jones et al., 2014; Barratt & Oke, 2007) argue that advanced IT
connectivity forms the primary pillar of supply chain visibility, recent research in developing economies
reveals a nuanced reality. In resource-constrained environments, high technological connectivity (CON) is
frequently constrained by power outages, broadband instability, and capital shortages (Adane & Berhan,
2022). Consequently, firms substitute formal digital tracking with 'relational visibility' leveraging social
networks, trust-based phone communication, and informal inter-firm coordination (Wieland & Durach, 2021;
Belhadi et al., 2021). Furthermore, as emphasized by Dubey et al. (2020) and Venkatesh et al. (2022), raw data
volume without accuracy generates 'information noise' during crises. In the volatile Djibouti-Addis Ababa
corridor, Information Quality (1Q) and Information Sharing (I1S) serve as actionable dynamic capabilities that
allow SMEs to anticipate port delays and road blockages, directly enhancing organizational resilience
(Readiness, Response, and Recovery) where digital infrastructure lags behind.

Theoretical Framework & Explicit Hypotheses Development

This study is grounded in the Resource-Based View (RBV) and Dynamic Capabilities Theory (DCT). RBV
posits that valuable, rare, inimitable, and non-substitutable (VRIN) resources drive competitive advantage and
survival (Barney, 1991). In supply chain management, collaborative information sharing acts as an intangible
relational capital that cannot be easily replicated by competitors (Barratt & Oke, 2007). Dynamic Capabilities
Theory extends RBV by explaining how firms reconfigure internal and external competencies to address
rapidly changing, high-velocity environments (Teece et al., 1997; Eisenhardt & Martin, 2000). Supply Chain
Visibility represents a higher-order dynamic capability, enabling SMEs to sense environmental disruptions
early (Readiness), seize operational workarounds (Response), and transform supply structures post-crisis
(Recovery).

Conceptual Linkage & Regression Model Formulations

Model Formulation: Based on this theoretical foundation, three specific dimensions of SCV are linked to the
Multiple Linear Regression (MLR) equation: RES; = o + B1(1Si) + B2(CON;) + Bs(1Qi) + Ba(FSi) + Bs(FA)) + &i.

Hypothesis 1 (H1): Information Sharing involves the transparent exchange of operational data between
corridor trade partners. Grounded in RBV, relational information sharing creates a shared knowledge buffer
that allows firms to anticipate disruption risks and coordinate joint responses along the Djibouti trade corridor.
Thus, we hypothesize:

H1: Information Sharing (IS) has a significant positive impact on the resilience (RES) of SMEs
operating in the Afar Regional State.

Hypothesis 2 (H2): Technological connectivity provides the digital pipeline (mobile tracking, Cloud
spreadsheets, ERPs) through which real-time visibility flows. Grounded in Information Processing Theory,
digital connectivity reduces structural uncertainty and operational response latency during crisis events. Thus,
we hypothesize:

H2: Technological Connectivity (CON) has a significant positive impact on the resilience (RES) of
SMEs operating in the Afar Regional State.

Hypothesis 3 (H3): Information Quality measures the accuracy, timeliness, adequacy, and credibility of
shared data. Under Dynamic Capabilities Theory, high-quality information minimizes cognitive distortion and
false alarms, enabling managers to execute swift, accurate recovery decisions during severe corridor shocks.
Thus, we hypothesize:

H3: Information Quality (1Q) has a significant positive impact on the resilience (RES) of SMEs
operating in the Afar Regional State.
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RESEARCH DESIGN AND METHODOLOGY

Research design

This study adopts a descriptive and explanatory research design using a mixed-methods approach to
capture the complexity of supply chain dynamics in the Afar Regional State. The descriptive element profiles
the current state of visibility among SMEs, while the explanatory component tests the causal relationship
between visibility and resilience (Saunders et al., 2019).

Research Approach
A pragmatic research philosophy is employed, utilizing both quantitative and qualitative data. Quantitative

data will provide statistical evidence of the correlation between visibility and recovery speeds, while
qualitative insights from semi-structured interviews will reveal the "how" and "why" behind SME survival
strategies in the specific socio-economic context of Afar (Creswell & Creswell, 2018).

Population and Sampling

Target Population Definition: The target population for this study comprises active Small and Medium
Enterprises (SMEs) operating in the key commercial and logistics hubs of the Afar Regional State: Semera,
Logia, and Mille. These locations represent the strategic core of the Djibouti-Addis Ababa international trade
corridor. Based on official registry data from the Afar Regional Bureau of Trade and Industry (2023/2024), the
total defined target population consists of N = 240 registered manufacturing and commercial retail/logistics
SMEs.

The target population consists of SMEs operating in the manufacturing and retail sectors within the Afar
Regional State, specifically those concentrated along the Djibouti-Addis Ababa logistics corridor (e.g.,
Semera, Logia, and Mille).

e Sampling Technique: A stratified random sampling technique will be used to ensure representation
across different SME sizes and sectors.

e Sample Size: Determined using Yamane’s formula to ensure statistical significance at a 95%
confidence level (Yamane, 1967).

Yamane's Formula Application & Full Step-by-Step Calculation

e Formula Definition: To ensure statistical precision and representativeness, the sample size (n) was
calculated using Yamane's (1967) formula for finite populations at a 95% confidence level (p = 0.05
margin of error):

N=N/[1+N(e)?]

Calculation Steps: Where:
* n = Sample size required

* N = Total target population of registered SMEs = 240
¢ = Margin of error (level of precision) = 0.05 (5%)

Step-by-Step Mathematical Calculation:

1. Square the margin of error: e2 = (0.05)2 = 0.0025
2. Multiply by target population: N x e2 = 240 x 0.0025 = 0.60
3. Add 1 to the denominator: 1 + N(e)2=1 + 0.60 = 1.60

Page 129
www.jamsjournals.org


https://rsisinternational.org/journals/ijrsi

JOURNAL OF ADVANCED MULTIDISCIPLINARY STUDIES (JAMS)
JAMS |Volume I Issue | August 2026

4. Divide population by denominator: n = 240/ 1.60 = 150
Thus, the mathematically calculated sample size is exactly n = 150 SMEs.

Stratified Random Sampling Allocation

Stratification Scheme: To eliminate selection bias and ensure proportional representation across commercial
hubs and industry sectors, stratified random sampling was implemented. The population was divided into strata
based on geographic location and sector, and proportional sample allocations were calculated using n_h =
(N_h/N) xn.

Semera (Regional | Retail (50), Manufacturing (20), 80 33.33% 50
Capital) Logistics (10)

Logia Retail (60), Logistics (30), 100 41.67% 63
(Commercial Manufacturing (10)

Hub)

Mille (Transit Logistics (35), Retail (15), 60 25.00% 37
Junction) Manufacturing (10)

Total Study Combined Manufacturing, Retail & | 240 100.0% 150
Area Logistics

Data Sources and Collection

e Primary Data: Collected through a structured Likert-scale questionnaire distributed to SME
managers/owners. This will be supplemented by key informant interviews (KI1Is) with regional trade
bureau officials and logistics experts to contextualize disruptions like climate shocks or corridor
bottlenecks.

e Secondary Data: Sourced from the Afar Regional Bureau of Trade and Industry, Ethiopian Customs
Commission reports, and previous empirical studies (Kothari, 2004).

Participant Selection & Expert Criteria: To complement quantitative regression findings and capture
contextual nuances along the corridor, semi-structured Key Informant Interviews (KIIs) were conducted.
Participants were selected using purposive expert sampling combined with theoretical sampling criteria.

Informant Profile Breakdown: Selection criteria mandated that key informants possess a minimum of 5
years of operational management experience in the Afar logistics corridor, direct decision-making authority
during disruption events, and comprehensive knowledge of regional trade supply chains. A total of N = 12 key
informants were interviewed, achieving theoretical data saturation (where additional interviews yielded no new
codes or operational themes):

* Regional Trade & Industry Bureau Officials (n = 3)

Senior Managers of Freight Forwarding & Logistics Associations in Logia/Semera (n=4)
» Owner-Managers of Established Manufacturing & Wholesale Distribution SMEs (n = 5)

Interview Protocol & Core Questions

Structure of Protocol: The semi-structured interview protocol was organized into four primary thematic
domains, designed to probe operational mechanisms that quantitative scales cannot fully isolate:

Core Questions: 1. Disruption Realities: What specific structural, environmental, and administrative
disruptions most severely impact your supply chain operations along the Djibouti-Addis corridor?
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2. Relational vs. Digital Visibility: In the absence of integrated ERP or automated tracking systems, how do
you exchange operational information with cross-border transport partners, customs brokers, and suppliers?

3. Information Quality Assessment: How do you verify the accuracy and credibility of incoming operational
data regarding port congestion, road blockages, or border delays before taking corrective action?

4. Resilience & Recovery Mechanisms: Can you describe a specific recent crisis where real-time information
allowed your firm to pivot, absorb the shock, or accelerate recovery?

Variables and Measurement

This study employs a multi-dimensional approach to measure the relationship between visibility and resilience.
All items are typically measured using a 5-point Likert scale (ranging from 1 = Strongly Disagree to 5 =
Strongly Agree).

Independent Variable: Supply Chain Visibility (SCV)

Based on the framework by Barratt and Oke (2007) and Somapa et al. (2018), SCV is measured through
three key dimensions:

e Information Sharing: The extent to which SMEs exchange proprietary and operational data with
partners along the Djibouti corridor.

o Connectivity: The quality of the IT infrastructure and digital tools (e.g., mobile tracking, ERPs) used
to link supply chain nodes.

« Information Quality: The accuracy, timeliness, and adequacy of the data received during disruptions.

Dependent Variable: SME Resilience (RES)
Following Ponomarov and Holcomb (2009), resilience is operationalized as a composite of three phases:

o Readiness (Anticipation): The ability to detect potential disruptions (e.g., road closures or currency
shifts) before they occur.

e Response (Absorptive Capacity): The speed and efficiency with which the SME maintains operations
during a shock.

e Recovery (Restoration): The time taken to return to normal or improved performance levels post-
disruption.

Control Variables

To ensure the model isolates the effect of visibility, the following factors are controlled (Huo et al., 2014):
e Firm Size: Measured by the number of employees.
e Firm Age: Total years of operation in the Afar region.
e Sector: Categorized as manufacturing, retail, or service/logistics.

Model Specification

To test the impact of Supply Chain Visibility on SME Resilience, a Multiple Linear Regression (MLR)
model is specified as follows:
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RESi=40+811Si+2CONi+A31Qi+B4FSi+B5FAi+ei

Where:

e RESi: Resilience Score of SME i.

e PB0: Constant (Intercept).

e ISi: Information Sharing.

e CONi: Connectivity.

e 1Qi: Information Quality.

e FSi: Firm Size (Control).

e FAi: Firm Age (Control).

e ¢i: Stochastic Error Term.

Data Analysis

Analytical Execution: Qualitative interview transcripts were systematically analyzed following Braun and
Clarke's (2006, 2021) 6-phase thematic analysis framework using NVivo 14 software:

1. Data Familiarization: Repeated reading of full interview transcripts, audio review, and preliminary reflective
note-taking.

2. Initial Code Generation: Line-by-line open coding yielding 48 initial codes (e.g., ‘phone-based tracking’,
'informal trust networks', ‘customs delay rumors', ‘alternative route selection’).

3. Searching for Themes: Organizing related codes into broader candidate sub-themes and major overarching
themes.

4. Reviewing Themes: Verifying candidate themes against original transcripts to construct a coherent thematic
map.

5. Defining and Naming Themes: Refining conceptual boundaries and naming core themes (e.g., 'Relational
Workarounds to Technological Blindness', 'Data Filtering under High Uncertainty’).

6. Producing the Report: Synthesizing vivid empirical extract quotes with quantitative regression findings to
provide a complete explanatory narrative.

Strategies to Ensure Qualitative Validity & Trustworthiness

Rigor Framework: To establish methodological rigor, the study implemented Guba and Lincoln's (1985)
four-dimension criteria for qualitative trustworthiness:

Four Criteria Execution: 1. Credibility (Internal Validity): Methodological triangulation was achieved by
cross-verifying qualitative KII responses with quantitative questionnaire results and official Ethiopian Customs
Commission reports. Member checking was conducted with 4 key informants to confirm interview transcript
accuracy.

2. Transferability (External Validity): Dense 'thick descriptions' of the Afar regional state logistics
environment, trade corridor dynamics, socio-economic context, and SME operational profiles were provided to
enable comparative transferability to similar emerging corridor environments.

3. Dependability (Reliability): A comprehensive audit trail was maintained, documenting all raw audio files,
interview transcripts, NVivo coding schemes, and analytical decision logs.

4. Confirmability (Objectivity): Reflexive journaling was conducted throughout field data collection to manage
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researcher bias, ensuring findings accurately reflect participant perspectives rather than subjective
preconceptions.

RESULTS AND DISCUSSIONS

The discussion contextualizes these results within the unique socio-economic landscape of the Afar region.
The positive relationship found between Information Sharing and Resilience aligns with the Resource-
Based View (RBV), suggesting that visibility acts as a strategic capability that enables SMEs to reconfigure
their resources during disruptions (Barratt & Oke, 2007).

However, the findings also reveal that the impact of Connectivity is moderated by the region's infrastructural
challenges. Unlike SMEs in more urbanized hubs like Addis Ababa, Afar-based firms rely heavily on
relational visibility trust-based networks to mitigate the lack of formal digital tracking systems. This nuanced
result suggests that in emerging regional states, "human-centric visibility” often compensates for
"technological blindness" during times of crisis (Wieland & Durach, 2021).

Furthermore, the results highlight that SMEs with higher visibility scores demonstrated a significantly shorter
Recovery Time Objective (RTO) during recent regional corridor bottlenecks. This reinforces the argument
that SCV is not just a logistical tool but a fundamental component of business continuity planning in volatile
trade environments (Ponomarov & Holcomb, 2009).

Descriptive Statistics of the Data

The descriptive analysis provides an overview of the respondents’ perceptions regarding Supply Chain
Visibility (SCV) and Resilience (RES). All variables were measured on a 5-point Likert scale, where a mean
score closer to 5 indicates a high level of agreement or implementation.

1. Challenges in Technological Connectivity The dimension of Connectivity (M=2.45,SD=1.05) scored the
lowest among all visibility factors. This suggests that SMEs in the Afar Regional State face significant hurdles
in adopting digital tracking and integrated ERP systems. This low mean is consistent with findings by Adane
and Berhan (2022), who noted that infrastructural gaps in peripheral regions of Ethiopia often hinder the
adoption of advanced logistics technologies.

2. Relational vs. Digital Visibility Interestingly, Information Sharing (M=3.12) scored higher than
Connectivity. This indicates that while digital infrastructure is lacking, SME managers in Afar actively engage
in informal information exchange. In the context of the Djibouti-Addis corridor, businesses likely rely on
"relational visibility" trust-based communication via phone calls and social networks to track shipments and
anticipate disruptions (Somapa et al., 2018).

3. Resilience Capabilities: Response vs. Readiness Within the resilience construct, Response (M=3.35)
showed the highest mean, whereas Readiness (M=2.65) was the lowest. This suggests that Afar-based SMEs
are "reactive" rather than "proactive." They possess a natural capability to survive and adapt during a crisis
(absorptive capacity) but lack the visibility tools required to anticipate and prepare for disruptions before they
occur (Ponomarov & Holcomb, 2009).

4. Variability in Data Quality The standard deviation for Connectivity (1.05) is the highest, indicating a
wide disparity in technological adoption among firms. This suggests that while a few SMEs (likely those
closely tied to international logistics firms) have moderate visibility, the majority of local businesses remain
digitally isolated, creating a "visibility gap" within the regional supply chain ecosystem.

Table 1: Descriptive Statistics of Research Variables (N=150)

The descriptive results presented in Table 1 reveal critical insights into the operational environment of SMEs
in the Afar region.
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Variable | Dimensions Mean | Std. Deviation | Minimum | Maximum
scv 'S”hf;’rrir:;t(ilosn) 312|088 1.00 5.00
fggrl‘\le)"“"“y 245 | 105 1.00 4.50
g‘l‘:gm"z‘g‘) 280 |0.92 1.00 4.80
RES (F*Fféﬂr[‘)e)ss 265 081 150 4.20
?Ffé%‘;,r;se 335 |0.74 2,00 5.00
?Ffé%‘;ery 310 | 0.89 1.20 4.70
Valid N | (Listwise) 150

Source: SPSS31 output result for descriptive statistics

Correlation Analysis

The table below displays the Pearson correlation coefficients (r) for the relationships between the dimensions
of Supply Chain Visibility and the composite Resilience score of SMEs in the Afar Regional State.

Table 2: Pearson Correlation Matrix (N=150)

Variables Q) IS (2) CON (3) 1Q (4) RES
(1) Information 1

Sharing (1S)

(2) Connectivity o

(CON) 412 1

(3) Information o o

Quality (1Q) 534 .388 1

(4) SME

Resilience 615** A82** .684** 1
(RES)

Correlation is significant at the 0.01 level (2-tailed).

Source: SPSS31 output result for descriptive statistics

The correlation matrix reveals several significant insights that support the theoretical framework of the study:

1. Strongest Predictor: Information Quality (1Q) shows the strongest positive correlation with SME

Resilience (r=.684,p<0.01). This indicates that for SMEs in the Afar region, the accuracy and
timeliness of data are more critical for surviving disruptions than the mere volume of information
shared. This aligns with the findings of Somapa et al. (2018), who argue that high-quality data reduces
the "noise" during a crisis.

Positive Association of Sharing: Information Sharing (IS) also demonstrates a strong positive
correlation with Resilience (r=.615,p<0.01). This suggests that SMEs that maintain active
communication channels with partners along the Djibouti corridor are better equipped to absorb shocks.
According to Barratt and Oke (2007), such external visibility creates a "buffer" of knowledge that
enhances strategic flexibility.

Moderate Link with Connectivity: While Connectivity (CON) is significantly correlated with
Resilience (r=.482,p<0.01), the relationship is more moderate compared to other variables. This
reinforces the descriptive findings that in the Afar region, the lack of digital infrastructure limits the
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effectiveness of technology-driven resilience compared to human-driven information exchange (Adane
& Berhan, 2022).

4. Absence of Multicollinearity: The correlations between the independent variables (ranging from .388
to .534) are all below the common threshold of 0.70 or 0.80. This suggests that while the dimensions of
visibility are related, they are sufficiently distinct to be included together in the regression model
without causing significant multicollinearity issues (Hair et al., 2019).

Regression model tests

For valid hypothesis testing and to make data available for reliable results, the test of assumption of regression
model is required. Accordingly, the study has gone through the most critical regression diagnostic tests
consisting of Normality, Multicollinearity, heteroskedasticity, and autocorrelation and model specification
accordingly.

Test for average value of the error term is zero (E (ut) = 0) assumption

The first assumption required is that the average value of the errors is zero. In fact, if a constant term is includ-
ed in the regression equation, this assumption will never be violated. Therefore, since the constant term (i.e. o)
was included in the regression equation, the average value of the error term in this study is expected to be zero.

Test for Normality
The normality of the error distribution was assessed to ensure that the t-tests and F-tests are reliable.

e Method: Shapiro-Wilk test and visual inspection of the Normal P-P Plot of regression standardized
residuals.

e Result: The Shapiro-Wilk test yielded a p-value of 0.068 (p>0.05), and the residuals followed the
diagonal line on the P-P plot.

e Conclusion: The null hypothesis that the residuals are normally distributed is accepted (Field, 2018).
Test for Multicollinearity

This test checks if independent variables (Information Sharing, Connectivity, and Quality) are too highly
correlated, which could inflate standard errors.

e Method: Variance Inflation Factor (VIF) and Tolerance levels.
e Result: * Information Sharing: VIF = 1.42

o Connectivity: VIF =1.28

o Information Quality: VIF = 1.55

e Conclusion: All VIF values are well below the threshold of 10 (and even the stricter threshold of 5),
indicating that multicollinearity is not a concern for this model (Hair et al., 2019).

Test for Heteroskedasticity
This test ensures that the variance of the error terms is constant across all levels of the independent variables.

e Method: Breusch-Pagan Test and inspection of the Scatterplot of standardized residuals vs.
predicted values.
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Result: The Breusch-Pagan test produced a Chi-Square value with a significance level of 0.142
(p>0.05). The scatterplot showed a random cloud of points without any "fan™ or "funnel™ shape.

e Conclusion: The assumption of homoscedasticity is met; the error variance is constant (Greene,
2018).

Test for Autocorrelation

Since supply chain data can sometimes be time-dependent, it is vital to ensure that residuals are independent.
e Method: Durbin-Watson (D-W) Statistic.
e Result: The D-W value for the model was 1.89.

e Conclusion: A D-W value close to 2 (typically between 1.5 and 2.5) indicates that there is no
significant autocorrelation in the residuals (Garson, 2012).

Summary Table of Diagnostic Results

Diagnostic Test Statistic/Test Used | Value/Result Status

Normality Shapiro-Wilk $p = 0.068% Accepted
Multicollinearity Max VIF 1.55 Accepted
Heteroskedasticity | Breusch-Pagan $p =0.142% Accepted
Autocorrelation Durbin-Watson 1.89 Accepted

Source: own computation

Interpretations of Regression Results

The Multiple Linear Regression (MLR) was conducted to evaluate the impact of Supply Chain Visibility

(SCV) dimensions on SME Resilience (RES). The model was specified as:

RES=B0+B1(IS)+B2(CON)+B3(1Q)+ - +¢

Table 3: Model Summary and Coefficient Estimates

Model [L;nstandardlzed Std. Error Etandardlzed t-statistic Sig. (p)
(Constant) 0.842 0.154 - 5.468 .000
Information
Sharing (IS) 0.315 0.052 .285 6.057 .000
Connectivity
(CON) 0.124 0.048 112 2.583 .011
Information
Quality (1Q) 0.448 0.061 422 7.344 .000
R-Square

0.562
($R"N2%)
Adjusted
$RA2S 0.548
F-Statistic 34.12 .000
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Source: SPSS31 output result for descriptive statistics
Model Fit and Explanatory Power

The regression results indicate a robust model fit. The R-Square value of 0.562 suggests that approximately
56.2% of the variance in SME resilience in the Afar region is explained by the three visibility dimensions
(Information Sharing, Connectivity, and Information Quality). In the context of regional SME research, where
external factors like infrastructure and political stability are highly volatile, an explanatory power exceeding
50% is considered substantial (Hair et al., 2019). The F-statistic (34.12, p < .001) confirms that the overall
model is statistically significant, meaning the independent variables collectively have a genuine impact on
resilience.

Interpretation of Predictor Variables
1. Information Quality (1Q): The Dominant Driver

Information Quality emerged as the most significant predictor of resilience (p=.422,p<.001). This suggests
that for every 1-unit increase in the quality of information received, SME resilience increases by 0.448 units,
holding other factors constant.

e Interpretation: For SMEs operating near the Djibouti-Ethiopia corridor, "noise" in the supply chain is
a major threat. Accurate and timely data regarding port delays or road blockages allows these firms to
make informed decisions. This confirms the theory by Somapa et al. (2018) that the utility of
information is more valuable for resilience than the mere volume of information.

2. Information Sharing (1S): The Relational Asset

Information Sharing also showed a strong and significant positive impact on resilience (p=.285,p<.001).

e Interpretation: This finding validates the socio-economic reality of the Afar region. SMEs that
maintain transparent relationships with their suppliers and logistics providers are better positioned to
"pivot” during a disruption. This result aligns with the Resource-Based View (RBV), where shared
information acts as a unique capability that firms use to absorb shocks (Barratt & Oke, 2007).

3. Connectivity (CON): The Secondary Influence

While Connectivity is statistically significant (p=.112,p=.011), it has the smallest impact on the dependent
variable.

e Interpretation: The lower beta coefficient reflects the "digital divide" in the Afar Regional State.
While digital tracking and internet-based coordination do contribute to resilience, their impact is
currently limited by regional infrastructural constraints. This suggests that while technology is helpful,
it cannot yet replace the foundational importance of human-to-human information exchange in this
specific Ethiopian context (Adane & Berhan, 2022).

Hypothesis Testing Results Summary

Hypothesis Relationship Result Reason
P28 ggsli\:ifxcightamvv$ Supported j$1p1;$'05' e
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Source: own computation
Practical Implications for the Afar Region

The results suggest that policy interventions in the Afar Regional State should focus not just on "bringing
technology"” (Connectivity) but on improving the reliability and transparency of the information shared
along the logistics corridor. Enhancing the quality of data provided by the Ethiopian Customs Commission and
regional trade bureaus would likely yield the highest "return on resilience™ for local SMEs.

CONCLUSION AND RECOMMENDATIONS

Conclusion

This study investigated the critical role of Supply Chain Visibility (SCV) in bolstering the resilience of
Small and Medium Enterprises (SMEs) within the Afar Regional State, Ethiopia. The findings demonstrate
that visibility is not merely a technical luxury but a strategic necessity for survival in a region characterized by
high logistical volatility and frequent environmental shocks.

The empirical results confirm that Information Quality and Information Sharing are the most influential
drivers of SME resilience. While the Afar region serves as Ethiopia's vital trade gateway via the Djibouti
corridor, local SMEs often operate with "visibility gaps™" that hinder their ability to proactively prepare for
disruptions. The study concludes that:

e Information Quality is paramount; accurate and timely data allows SMEs to reduce uncertainty and
accelerate recovery times post-disruption.

o Relational Visibility (trust-based sharing) currently compensates for the region's digital divide, but it
is insufficient for long-term scalability.

o Current SME behavior in Afar is largely reactive. Enhancing visibility can shift these firms toward a
proactive readiness posture, which is essential for the socio-economic stability of the regional state
(Ponomarov & Holcomb, 2009; Adane & Berhan, 2022).

Recommendations
For SME Owners and Managers

e Prioritize Data Accuracy: Managers should shift focus from collecting large volumes of data to
ensuring the reliability and timeliness of the information they receive from suppliers and transporters.

e Strengthen Collaborative Networks: Given the current technological constraints, SMEs should
formalize their informal information-sharing networks. Joining local trade associations can create a
shared "early warning system" for corridor disruptions.

e Invest in ""Lean' Digital Tools: While full-scale ERPs may be costly, SMEs should adopt accessible
digital tools like mobile-based tracking or cloud-shared spreadsheets to enhance real-time connectivity
with partners.

For the Afar Regional Government and Policy Makers

e Infrastructure for Visibility: The regional state should prioritize the development of digital
infrastructure along the Mille-Semera-Logia axis. High-speed internet and stable power are
prerequisites for the SCV tools that drive resilience.
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Information Hub Development: Establish a Regional Logistics Information Center that provides
SMEs with real-time updates on road conditions, customs delays, and climate-related risks.

Training and Capacity Building: Launch "Financial and Digital Literacy" programs specifically for
SME owners to help them interpret supply chain data and integrate it into their business continuity
planning.

For Future Researchers

Sector-Specific Analysis: Future studies should differentiate between the visibility needs of
pastoralist-based SMEs versus retail/manufacturing SMEs to identify more targeted resilience
strategies.

Longitudinal Studies: A multi-year assessment would help determine how SCV influences long-term
firm growth beyond immediate crisis recovery.

Final Remark

Enhancing the resilience of SMEs in the Afar Regional State is essential not only for local livelihoods but for
the integrity of Ethiopia's national supply chain. By bridging the visibility gap, the region can transform from a
transit corridor into a resilient economic hub.
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