


IMPACT OF TOLL ROAD DEVELOPMENT ON MSME GROWTH AND REGIONAL ECONOMIC PERFORMANCE IN TEBING TINGGI CITY

Abstract

This study examines how the Medan–Tebing Tinggi Toll Road reshapes local economic dynamics by analysing its effects on (i) regional economic performance, (ii) the continuity and development of signature micro, small, and medium enterprises (MSMEs), and (iii) their contribution to the Gross Regional Domestic Product (GRDP) of Tebing Tinggi City. A sequential explanatory mixed-methods design was employed. Quantitatively, survey data from 120 MSME owners were analysed using simple and multiple linear regression. The key constructs capture perceived impacts of the toll road (accessibility, traffic flows, logistics), the performance of signature MSMEs (turnover, customer base, employment), and local government policies (training, promotion, digitalisation support). These results were complemented with qualitative data from in-depth interviews and field observations, and triangulated with GRDP statistics for 2020–2024. The findings indicate that the toll road does not exert a statistically significant direct effect on aggregate regional economic dynamics (H1: F = 0.167; p = 0.684; R² ≈ 0.001). In contrast, the toll road is significantly associated with changes in the continuity and development of signature MSMEs (H2: F = 9.580; p = 0.002; R² ≈ 0.075), and MSME activity significantly explains the contribution of the trade and food-processing sectors to GRDP (H3: F = 40.351; p < 0.001; R² ≈ 0.255). A moderated regression model shows that combining toll-road impacts, MSME performance, and local government policies accounts for around 41.9% of the variation in regional economic performance (H4: F = 27.896; p < 0.001; R² ≈ 0.419), although the interaction term is only partially significant. GRDP data confirm that Tebing Tinggi’s economy remained dominated by wholesale–retail trade, manufacturing, and services, with cumulative growth of about 14.6% between 2020 and 2024 but without a structural “breakthrough” after the toll road opened. Qualitative evidence reveals a pronounced bypass effect for traditional roadside businesses along the old corridor, alongside emerging opportunities for MSMEs that relocate, re-position, or adopt digital channels. Overall, the toll road is not a stand-alone driver of regional growth; its benefits are transmitted primarily through adaptive MSMEs and enabling local policies. These findings provide nuanced insights for infrastructure planning that links national toll–road projects with place-based MSME development and urban economic resilience
.
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I. INTRODUCTION 
Toll road infrastructure development is one of Indonesia’s national programmes aimed at improving interregional connectivity and supporting economic growth. One of the major infrastructure projects currently operating in North Sumatra is the Medan–Tebing Tinggi toll road. This toll road is expected to accelerate the flow of goods and services and enhance logistical efficiency, thereby strengthening regional economic competitiveness (Hermani, 2023). However, despite its considerable potential to improve connectivity, its impact on the local economy, particularly on the MSME sector, cannot be overlooked.
Tebing Tinggi City, which previously functioned as an important interprovincial transport node, is now experiencing substantial structural changes in its economy following the operation of the toll road. Prior to the toll road, the city served as a hub of economic activity, with local MSMEs—such as vendors of roti kacang and lemang—relying heavily on vehicular traffic passing through the city centre as their primary source of income. With traffic flows now diverted to the toll road, these MSMEs face serious challenges in maintaining business continuity (Munim, 2018). This phenomenon constitutes the main focus of the present study, which aims to analyse the impact of toll road development on MSME development and regional economic growth.
MSMEs play a strategic role in regional economies not only as providers of employment but also as generators of local value added through distinctive regional products. In Tebing Tinggi City, culinary products such as roti kacang and lemang have become signature souvenirs, known not only among local communities but also by visitors from other regions. Before the toll road, these products depended heavily on interprovincial traffic traversing the city centre. Changes in traffic flows due to the toll road have directly contributed to a decline in turnover and in the attractiveness of these products for non-local consumers (Anshar 2025; Wahyu, 2023).
In the broader context of infrastructure development, it is essential to understand how local policies can moderate the negative externalities generated by large-scale projects such as toll roads. Local governments play a crucial role in formulating policies that sustain MSME viability, particularly in the face of shifts in consumption and distribution patterns triggered by toll road construction. Strategies such as integrating MSMEs into new distribution networks (e.g., toll road rest areas) and supporting the digitalisation of marketing are key aspects that regional governments need to consider in policy planning (Novianto, 2023).
Although toll roads may accelerate connectivity, the diversion of traffic flows often leads to reduced economic activity in areas previously located along primary transport corridors. This phenomenon, widely referred to as the “bypass effect”, occurs when towns or corridors that were once vibrant economic spaces become suddenly quieter due to route diversion. In Tebing Tinggi City, the trade and culinary sectors that depend on vehicular traffic have experienced a substantial decline in customer volumes, directly affecting the income of local MSMEs (Irfan, 2023).
The adverse impacts of the bypass effect are not confined to declining MSME turnover; they also extend to other economic sectors, such as agriculture and processing industries that supply raw materials to these enterprises. Reduced demand from affected MSMEs has led to contraction in these upstream sectors as well. It is therefore important to assess the impact in a systemic manner that encompasses all layers of the interconnected local economy, rather than focusing solely on MSMEs (Hidayat et al., 2024). This underscores the need for broader adaptive efforts across the entire local economic ecosystem to offset the structural changes induced by new infrastructure (hutagaol, 2023).
The mechanisms through which toll road development affects local economies are not limited to changes in physical infrastructure but also involve social and cultural dynamics. MSMEs that have long symbolised local economic identity—such as roti kacang and lemang—carry strong cultural significance. Shifting consumption patterns caused by the toll road not only affect economic performance but also threaten cultural expressions that contribute to local identity. Consequently, the role of local government is vital in ensuring economic sustainability that simultaneously safeguards cultural continuity.
At the same time, toll road construction also creates new opportunities for local economies through the utilisation of digital technology and e-commerce. Digital transformation can enable MSMEs to reach wider markets even when they are no longer located along busy traffic corridors. However, the adoption of such technologies requires support from various stakeholders, including government bodies, financial institutions, and digital service providers. Without adequate support, MSMEs may struggle to adapt and compete in an increasingly integrated global market (Sirait, 2022).
As part of efforts to mitigate negative impacts, the Tebing Tinggi City Government has introduced several policies, such as training programmes for MSMEs and support for digital marketing. Nevertheless, these initiatives have not yet proven fully effective in addressing the problems faced by local MSMEs. Regular evaluation and adjustment of policies are therefore needed to ensure that the measures implemented truly address the challenges confronting MSMEs in the post–toll road era (Anggiantoro, 2025). This study aims to evaluate existing policies and to propose recommendations for more adaptive policy design.
Ultimately, this research is expected to contribute significantly to the understanding of the relationship between large-scale infrastructure development and local economic dynamics, particularly in the context of MSMEs in Tebing Tinggi City. The findings are intended to serve as a reference for local governments and other stakeholders in formulating more proactive policies that support MSME continuity. This is crucial, given that MSMEs play a pivotal role in regional economic development and in maintaining local cultural sustainability (januardin., 2019).

II. Research Method
This study aims to analyse the impact of the Medan–Tebing Tinggi toll road development on MSME growth and regional economic performance in Tebing Tinggi City. To achieve this objective, a quantitative research design with a sequential explanatory approach is adopted, complemented by in-depth interviews and field observations as part of the qualitative data collection.
1. Approach and Type of Research
The study employs a quantitative research design with a sequential explanatory approach. This approach combines two stages of data collection: first, a quantitative phase based on a survey of MSME actors; and second, a qualitative phase involving in-depth interviews and field observations to provide a deeper interpretation of the quantitative findings (Creswell, 2014). The sequential explanatory design enables the researcher to test hypotheses statistically before integrating the results with qualitative data for a more comprehensive explanation.
2. Research Location and Period
The research was conducted in Tebing Tinggi City, North Sumatra, one of the regions directly affected by the Medan–Tebing Tinggi toll road. The city is characterised by a strong presence of local MSMEs that form the backbone of the economy, particularly in the culinary sector, including roti kacang and lemang. The study was carried out over six months, from early January to June 2025, with the survey administered over the first three months and the in-depth interviews conducted during the subsequent three months.
3. Population and Sample
The study population consists of all MSME actors operating within Tebing Tinggi City, totalling 2,200 business units. The sample was drawn randomly using the Slovin formula to obtain a representative sample with a 10% margin of error. Based on this formula, a total of 120 MSME actors were selected, primarily from the trade and food industry sectors, particularly those engaged in local products such as roti kacang and lemang. The sampling strategy was designed to obtain a representative picture of the toll road’s impact on the sustainability of local MSMEs.
4. Data Collection Techniques
a. Quantitative Survey
Quantitative data were collected through a survey administered to the 120 MSME actors selected as respondents. The survey focused on capturing both direct and indirect impacts perceived by MSMEs following changes in traffic patterns after the toll road became operational. The questionnaire comprised items measuring variables such as sales turnover, number of customers, and the level of digital technology adoption in marketing activities. A Likert scale was used to assess respondents’ perceptions of the effects of toll road development.

b. In-depth Interviews
After the quantitative survey phase, in-depth interviews were conducted with selected MSME actors and key informants, including local government officials and toll road operators. These interviews were intended to obtain a richer understanding of MSME dynamics following the diversion of traffic to the toll road. Interviews were also used to assess the adequacy of local government policies in responding to these changes. A semi-structured interview technique was adopted to allow informants to elaborate on their experiences and perspectives more freely.
c. Field Observation
Field observations were conducted at the locations of MSMEs directly affected by the toll road development. The observations aimed to capture first-hand changes in local economic activities, such as declining visitor numbers, shifting consumption patterns, and adaptive strategies implemented by MSMEs in response to the emerging challenges.
5. Data Analysis Techniques
a. Quantitative Analysis
Survey data were analysed using linear regression to examine the relationship between the independent variable (toll road development) and the dependent variables (MSME performance and MSME contribution to Gross Regional Domestic Product/GRDP). Regression analysis was used to identify the direct effect of toll road development on MSME turnover and growth, as well as on the contribution of the trade and food industry sectors to Tebing Tinggi’s GRDP. Prior to regression analysis, classical assumption tests—including normality, multicollinearity, and heteroscedasticity tests—were performed to ensure the validity of the regression model.
b. Qualitative Analysis
Qualitative data from in-depth interviews and field observations were analysed using thematic analysis. This technique was used to identify key themes emerging from interviews with MSME actors and government officials. The qualitative findings were then integrated with the quantitative results to provide a holistic understanding of the toll road’s impact on MSMEs and the local economy.
6. Operational Definitions of Variables
To avoid ambiguity, the operational definitions of the variables used in this study are as follows:
· Toll Road Impact: The influence of toll road development on traffic flow diversion and its consequences for local economic activities, particularly MSMEs. This variable is measured through changes in the number of customers and MSME turnover before and after toll road operation.
· MSME Development: The progress of micro, small, and medium enterprises as reflected in increased turnover, customer numbers, and use of technology in marketing. This variable is measured using financial and operational indicators of MSMEs.
· GRDP: Gross Regional Domestic Product of Tebing Tinggi City, including the contribution of the trade sector, food and beverage industry, and other sectors linked to local MSMEs. This variable is measured using secondary data from Statistics Indonesia (BPS).
· Local Government Policy: Measures undertaken by the Tebing Tinggi City Government to address the impact of toll road development on MSMEs. This includes training programmes, financial assistance, and policies that facilitate MSME integration into new distribution networks.

III. Results and Discussion
3.1 General Overview of Tebing Tinggi
Tebing Tinggi City is located in North Sumatra Province and plays an important role as a transportation and economic centre. Prior to the construction of the Medan–Tebing Tinggi toll road, the city served as a primary node for traffic between Medan and Pematang Siantar. The presence of the toll road has significantly altered the city’s social and economic structure, particularly for the MSME sector. According to BPS (2024), wholesale and retail trade, along with the food and beverage industry, make a substantial contribution to Tebing Tinggi’s GRDP. However, following the toll road development, many MSMEs have experienced a sharp decline in turnover and customer numbers, especially those previously dependent on vehicle traffic passing through the city centre.
3.2 General Profile of Respondents
The survey of 120 MSME actors in Tebing Tinggi City revealed that 65% of respondents experienced turnover declines of more than 30% after the toll road became operational. Signature local products such as roti kacang and lemang, which had relied heavily on travellers along the Medan–Pematang Siantar route, are now struggling to reach new customers. Only 35% of respondents managed to survive by innovating their products or adapting through digital marketing and altered distribution strategies. In-depth interviews indicate that most MSME actors feel marginalised by the diversion of traffic routes that previously benefited them. They also report difficulties in accessing broader markets due to limited technology and capital.
3.3 Instrument Quality and Classical Assumption Tests
Before hypothesis testing, instrument quality tests were conducted to ensure the validity and reliability of the survey questionnaire. Validity testing showed that all questionnaire items had correlation coefficients (r) greater than 0.5, indicating that the data collection instrument is valid. Reliability testing produced a Cronbach’s Alpha value of 0.87, demonstrating that the instrument is reliable for measuring the variables under study.
Classical assumption tests were also performed to ensure that the data meet the assumptions of linear regression. The Shapiro–Wilk normality test indicated that the data are normally distributed (p > 0.05). Multicollinearity tests showed no significant multicollinearity among the independent variables (VIF < 10), and the heteroscedasticity test produced p-values greater than 0.05, indicating no serious issues related to non-constant variance.
3.4 Hypothesis Testing
 
H1: Toll road development and regional economic dynamics
The first hypothesis tested whether toll road development exerts a direct and significant effect on changes in regional economic dynamics in Tebing Tinggi City. The “toll road impact” construct (X₁) was captured through Likert-scale items asking respondents to rate perceived changes in accessibility, travel time, traffic flows, and logistics efficiency after the opening of the Medan–Tebing Tinggi Toll Road. The dependent variable (Y₂) summarises respondents’ assessments of changes in regional economic advancement, including perceived growth, investment climate, and sectoral vibrancy.
The simple linear regression ANOVA yields F = 0.167 with p = 0.684 (> 0.05). The regression sum of squares is 2.992 out of a total sum of squares of 2,117.088, implying R² ≈ 0.001. This indicates that only about 0.1% of the variation in perceived regional economic dynamics is explained by the toll-road impact variable in the single-predictor model. Statistically, H1 is not supported: the toll road does not show a significant direct effect on overall regional economic performance within the observation window.
This non-significance is substantively meaningful. First, GRDP data for 2020–2024 show that Tebing Tinggi’s economy is dominated by wholesale–retail trade, construction, manufacturing, government administration, and transport. Some sectors—such as transport and wholesale–retail—continue to grow after the toll road opens, while others, particularly accommodation and food services closely tied to roadside stopover activity, experience more modest trajectories. The combination of positive and negative sectoral responses produces a relatively small net effect on aggregate GRDP, which is not captured as a clear direct impact in the one-variable regression.
Second, the benefits of the toll road are spatially uneven. They tend to accumulate around toll gates, industrial areas, and rest areas rather than in the administrative core of Tebing Tinggi City. Portions of through-traffic that previously entered the urban corridor now bypass the city, reducing spontaneous consumption and service activities in the traditional inner-city corridor. In this configuration, the toll road improves connectivity along the regional corridor without automatically translating into higher aggregate growth indicators within city boundaries.
Third, the time horizon is relatively short. The study period does not yet capture long-term effects of the toll road on new investment, business relocation, and the formation of economic clusters. The literature suggests that large infrastructure projects often influence regional growth through intermediate channels—such as productivity gains, supply-chain integration, and structural changes among micro businesses—which require time to materialise. Within the present time frame, these channels are only partially visible.
Finally, the dependent variable itself is highly aggregated and the single-predictor model omits important covariates (e.g., supporting policies, digitalisation, local access roads, and demand conditions). In such circumstances, the estimated coefficient for X₁ is likely attenuated and not statistically significant. The evidence therefore supports a cautious interpretation: toll road development is not a stand-alone determinant of aggregate regional economic dynamics in Tebing Tinggi.
H2: Toll road development and continuity of signature MSMEs
The second hypothesis examines whether toll road development significantly affects the continuity and development of signature MSMEs in Tebing Tinggi. The dependent variable (Y₁) captures performance changes in local signature MSMEs (e.g., turnover, number of customers, employment, and perceived business prospects), while the same toll-road impact index serves as the predictor.
The ANOVA table for this model reports F = 9.580 with p = 0.002 (< 0.05), indicating a statistically significant relationship. The regression sum of squares is 44.168, compared to a total sum of squares of 588.179, yielding R² ≈ 0.075. Approximately 7.5% of the variance in the performance of signature MSMEs is explained by the toll-road impact variable. While the effect size is modest, it is non-trivial for a single-predictor model in a complex real-world setting.
Descriptive before–after indicators reinforce this statistical result. On average, MSMEs located closer to toll access points or integrated into more modern distribution channels report increased customers from outside the region and access to wider markets, whereas MSMEs that remain dependent on the old road corridor experience declining turnover. This pattern aligns with theoretical mechanisms of improved market access and logistics efficiency on the one hand, and bypass effects on the other.
Qualitative data from in-depth interviews provide further nuance. MSMEs that adapt—by using online ordering, partnering with rest-area outlets, or opening stalls near toll exits—describe the toll road as a catalyst that accelerates distribution and increases product exposure. Conversely, businesses that continue to rely on spontaneous roadside traffic along the old corridor report significant declines in visitors and sales. Thus, the toll road’s impact on MSME development is differential: positive for those integrated into the new corridor and negative for those unable to adapt.
This justifies interpreting H2 as supported, with the important caveat that the study relies on cross-sectional data and recall. The statistical evidence indicates a robust association rather than a pure causal estimate. This limitation is acknowledged and mitigated through triangulation with qualitative narratives and prior empirical work on toll-road corridors.
H3: Signature MSME activity and contribution of trade and food sectors to GRDP
The third hypothesis tests whether the activity of signature MSMEs significantly influences the contribution of the trade and food-processing sectors to Tebing Tinggi’s GRDP. The dependent variable in this model reflects the contribution of these sectors to GRDP, while the predictor is the activity/performance index of signature MSMEs.
The ANOVA results show F = 40.351 with p < 0.001. The regression sum of squares is 149.879, out of a total of 588.179, implying R² ≈ 0.255. This means that around 25.5% of the variation in the sectoral contribution of trade and food industries to GRDP can be explained by the activity of signature MSMEs. Statistically, H3 is strongly supported.
GRDP statistics for 2020–2024 corroborate this pattern. The trade sector (code G) consistently contributes around 14–15% of total GRDP, while the manufacturing sector (code C), which includes food processing, contributes roughly 11–13%. Both sectors show moderate growth over the study period. Interview data with local officials indicate that 70–80% of manufacturing in the city is driven by MSMEs, particularly in food and beverage, with MSMEs also providing the bulk of employment. This suggests that the observed linkage between MSME activity and sectoral GRDP is structural rather than incidental.
Nevertheless, the fact that R² does not approach 1 underscores that other determinants—such as taxation, quality standards, logistics infrastructure, and consumer behaviour—also shape sectoral GRDP. A more comprehensive model with additional covariates could capture this complexity more fully.
H4: Moderating role of local government policies
The fourth hypothesis evaluates whether local government policies moderate the relationship between toll road development, MSME performance, and regional economic growth. Moderated regression analysis (MRA) was employed.
The baseline model is:

where is regional economic performance, is the toll-road impact index, and is MSME performance. The moderating model incorporates local government policy (Z) and an interaction term:

Prior to forming the interaction term, X₁ and Z were mean-centered to reduce multicollinearity.
The ANOVA table for the moderating model shows F = 27.896 with p < 0.001. The regression sum of squares is 246.504 out of 588.179, yielding R² ≈ 0.419 and an adjusted R² of approximately 0.404. This indicates that the combination of toll-road impacts, MSME performance, and local policies explains about 41.9% of the variation in regional economic performance—substantially more than the single-predictor models.
At the parameter level, MSME performance (Y₁) has a positive and significant coefficient, and the policy index (Z) enters positively. However, the interaction term does not consistently achieve conventional levels of statistical significance. Therefore, in purely statistical terms, the moderating effect of Z is partial rather than strong.
Despite this, two empirical insights remain important. First, the inclusion of Z improves model fit and reduces residual variance, indicating that regional economic performance cannot be adequately explained by the toll road alone; local policy responses matter. Second, qualitative evidence from interviews suggests that training, product promotion, legalisation support, and digitalisation programmes play a decisive role in differentiating MSMEs that successfully convert toll-road opportunities into growth from those that are adversely affected. In practice, local policies function as enablers that condition the translation of infrastructure into tangible benefits for MSMEs and the local economy.
Accordingly, H4 is considered partially supported: local policies are empirically relevant in the model, though their direct moderating effect via the interaction term is not uniformly strong at the statistical level.

3.5 GRDP trends and sectoral contributions (2020–2024)
Secondary data from the statistics office (BPS) were used to examine structural changes in Tebing Tinggi’s GRDP during 2020–2024. Total GRDP (constant prices) increased from 3,926.39 billion rupiah in 2020 to 4,499.55 billion rupiah in 2024, implying cumulative growth of about 14.6% over five years. Year-on-year growth rates were approximately 2.51%, 4.01%, 3.98%, and 3.37% from 2020 to 2024, reflecting a moderate but resilient recovery from the COVID-19 shock.
The GRDP structure is dominated by:
· Wholesale and retail trade; repair of motor vehicles and motorcycles (G): about 14–15% of GRDP each year (e.g. ~14.3% in 2020 and ~13.9% in 2024).
· Manufacturing (C), including food processing: roughly 11–13%.
· Accommodation and food service activities (I): around 4.5–4.8%.
· Financial and insurance activities (K): about 4.8–5.0%.
· Other services (education, health, public administration, real estate, and business services) together account for roughly one-third of total GRDP.
Trade and transport continue to grow after the toll road becomes operational, but there is no evidence of a dramatic structural break or acceleration in aggregate GRDP. The accommodation and food service sector remains relatively small in absolute and relative terms, despite Tebing Tinggi’s well-known culinary products. This pattern supports the earlier regression findings: the toll road has not fundamentally transformed the macro-structure of Tebing Tinggi’s economy within the observation period, and its impacts are more clearly visible at the subsector and MSME levels.

3.6. Discussion
3.6.1 Integrating quantitative and qualitative findings
The mixed-methods design allows the quantitative regression results to be interpreted in light of field-based qualitative insights.
For H1, the insignificant direct effect of the toll road on regional economic dynamics (p = 0.684; R² ≈ 0.001) reflects the complex and offsetting nature of its impacts. Interviews with officials and MSME owners reveal that, immediately after the toll road opened, traditional markets and roadside businesses along the old corridor suffered declines in visitors and turnover—often reported in the range of 22–30%. Simultaneously, some new businesses, particularly modern cafés and outlets closer to toll access points, began to emerge and absorb labour. Negative short-term effects on legacy roadside businesses therefore obscure positive effects that are still embryonic at the city scale.
For H2, the significant relationship between toll-road impacts and the continuity of signature MSMEs (F = 9.580; p = 0.002; R² ≈ 0.075) is clarified by narratives of bypass and adaptation. Many MSMEs that rely on spontaneous purchases along the old route report sharp declines in the number of out-of-town buyers (e.g. reductions of around 75–76 buyers per month in some cases). Yet a subset of entrepreneurs respond by relocating closer to toll exits, partnering with rest-area outlets, improving packaging, or intensifying online sales. For these adaptive firms, the toll road effectively expands market reach and reduces logistics costs.
For H3, the strong association between MSME activity and the contribution of trade and food sectors to GRDP (F = 40.351; p < 0.001; R² ≈ 0.255) is supported by official statements that MSMEs account for the majority of employment and output in local manufacturing and trade. Signature culinary products like roti kacang and lemang use local inputs, generate backward and forward linkages, and underpin the city’s identity. When these MSMEs expand or contract, the effects ripple through wholesale–retail networks and food-processing value chains.
For H4, the partial moderating role of local government policies is visible more clearly in qualitative than in purely statistical terms. Programmes such as digital marketing training, facilitation of business registration and halal certification, and the introduction of a local MSME marketplace application create an enabling environment that helps some MSMEs to leverage toll-road connectivity. However, implementation gaps remain: only a small share of local MSMEs have managed to secure space in rest areas, and digital adoption is still limited among traditional traders. These realities explain why the policy variable improves overall model fit but the interaction term is not uniformly significant.
Taken together, the integrated evidence paints a picture of ambivalent and uneven impacts: the toll road does not automatically generate regional growth, but it creates opportunities that are selectively captured by capable and supported MSMEs.
3.6.2 Interpretation in light of development and infrastructure theories
The findings are consistent with development theories that emphasise the dual nature of large infrastructure projects. The insignificant direct effect of the toll road on aggregate regional economic dynamics supports arguments that infrastructure by itself is insufficient to drive growth; its benefits depend on complementary factors such as local capabilities, institutional quality, and policy responses.
The significant but modest effect of the toll road on MSME performance (H2) and the stronger linkage between MSMEs and sectoral GRDP contributions (H3) align with the logic of multiplier effects and value-chain integration. Signature MSMEs act as nodal points that connect local producers, traders, logistics providers, and consumers. When these nodes are strengthened—through better access, branding, and distribution—their impact is magnified across related sectors.
At the same time, the documented bypass effect on traditional roadside businesses echoes theoretical and empirical work on infrastructure corridors that divert traffic away from older routes. In the short run, this can depress local demand in places that were previously sustained by through-traffic, especially where businesses depend on impulse purchases and have limited capacity to reposition.
The partial moderating role of local policies (H4) underscores the importance of place-based policy in mediating infrastructure impacts. Policies that are inclusive, targeted, and supportive of MSME upgrading can convert connectivity into tangible local benefits. Conversely, weak policy support leaves MSMEs to face the new geography of demand on their own, exacerbating vulnerabilities.
3.6.3 Comparison with previous studies
When compared with previous studies on toll-road development and local economies, the results are broadly consistent but add several nuances.
First, similar to studies of other Indonesian toll-road corridors that have documented stagnation or decline in traditional roadside trade, this research confirms that direct macro-level effects on regional GRDP can be weak or statistically insignificant in the short to medium term. The Tebing Tinggi case reinforces the view that bypass effects can offset connectivity gains at the aggregate level until local economies adapt.
Second, the significant relationships found in H2 and H3 resonate with national-level evidence that MSMEs contribute more than half of GDP and the vast majority of employment, particularly in trade and food-processing sectors. However, by focusing on signature culinary MSMEs in a specific toll-road corridor, this study shows more concretely how these enterprises transmit infrastructure impacts into sectoral GRDP through employment, local sourcing, and product differentiation.
Third, the partial moderation by local government policies (H4) is in line with studies that highlight how training, promotion, and digitalisation programmes can enhance MSME resilience in the face of structural shocks. Yet the Tebing Tinggi case also illustrates that incomplete integration into rest-area ecosystems and uneven digital adoption can limit policy effectiveness. This underscores the need to move from fragmented, project-based interventions toward integrated MSME–infrastructure strategies.
3.7 Policy implications and future research
Several policy implications emerge from the combined results:
1. Infrastructure is necessary but not sufficient. The toll road has improved regional connectivity but has not, by itself, produced a structural break in Tebing Tinggi’s GRDP. Local governments should therefore treat toll roads as enablers that must be complemented by proactive MSME and spatial-planning policies.
2. Protect and upgrade signature MSMEs as transmission channels. Signature MSMEs in trade and food processing are key channels through which toll-road benefits can reach the local economy. Support packages should prioritise these firms through training, access to finance, quality upgrading, and branding.
3. Mitigate bypass effects with spatial and informational interventions. To offset demand loss along the old corridor, policy options include curated MSME kiosks in rest areas, signage from toll exits to local centres of culinary excellence, and the development of easily accessible “stop-over” zones near toll gates.
4. Accelerate digital transformation. Limited digital adoption constrains MSMEs’ ability to serve wider markets opened by the toll road. Scaling up digital-marketing and e-commerce programmes, coupled with improvements in digital infrastructure and literacy, is essential.
5. Strengthen monitoring and longitudinal analysis. Given the relatively short observation horizon and cross-sectional design, future research should employ panel or time-series data to trace pre- and post-toll trajectories more precisely, incorporate additional control variables (e.g. credit access, human capital, competition), and experiment with non-linear or threshold models to capture spatially varying impacts.
Overall, the study demonstrates that the Medan–Tebing Tinggi Toll Road does not automatically “cause” regional growth, but it reshapes the opportunity structure for MSMEs and sectors that are capable of adapting and supported by coherent local policies. This provides a more nuanced and policy-relevant understanding of how national infrastructure projects interact with local economic systems.

4. Conclusion and Recommendations
4.1 Conclusion
This study shows that the Medan–Tebing Tinggi toll road development has a significant impact on the MSME sector and on regional economic growth in Tebing Tinggi City. While the toll road enhances logistical efficiency and connectivity, traffic diversion to the toll route has caused a decline in turnover for MSMEs that previously relied on passing vehicular traffic in the city centre. Signature local products such as roti kacang and lemang, which form an integral part of the region’s culinary identity, have struggled to maintain their customer base. This has led to a reduced contribution of the trade and food industry sectors to Tebing Tinggi’s GRDP. Nonetheless, some MSMEs that have successfully adopted digital technologies and diversified their distribution channels have been able to survive and maintain business performance.
4.2 Recommendations
Based on the findings, several measures are needed to mitigate the negative impact of toll road development on MSMEs. First, local governments should strengthen policies that support MSME adaptation to changing markets, for instance by providing training in digital marketing and facilitating access to e-commerce platforms. Second, to ensure that MSMEs can continue to access wider markets, governments should promote the integration of local products into new distribution networks, such as toll road rest areas and modern trade centres. This would help MSMEs avoid overreliance on a limited local market. Third, local governments should formulate policies that support MSME sustainability, including simplified licensing processes and improved access to financing, to enable MSMEs to innovate and expand their production capacity.
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