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Digitalization in the informal sector, specifically through the use of startups, is an important 
phenomenon for improving sales and revenue. Palembang City has specifically experienced 
an increase in the development of digitalization in this sector. Therefore, this study aimed to 
investigate the dynamics of shifting digitalization patterns among informal sector startup users 
in Palembang City. A quantitative method was used with a survey as the main approach, while 
data were obtained through questionnaires and GPS. The sample comprised 384 respondents 
selected through proportional random area sampling in 18 districts of Palembang. 
Subsequently, data were analyzed using cross-tabulation and spatial analysis with Average 
Nearest Neighbor (ANN). This is a spatial analysis technique for measuring spatial proximity 
or geographic distribution patterns of a collection of points in an area and Getis Ord General 
Gi. The results showed an increase in income among users, with digitalization patterns that 
consistently increased over time. Moreover, startup users in the informal sector of Palembang 
City mostly dominated the sale of goods. 
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1. INTRODUCTION

The population in developing countries has consistently
increased over time, contributing to high unemployment rates 
in urban areas. This can lead to poverty and become a major 
challenge for economic growth [1, 2]. To address this 
challenge, it is crucial to provide new job opportunities, 
including businesses in the informal sector. However, starting 
a new business, specifically in a digital context, requires 
sufficient capital, which is often a major challenge [3, 4]. 
Digital technology has provided new opportunities, 
specifically allowing entrepreneurs to sell products and 
services through digital platforms at lower costs and with 
wider market reach. Digital entrepreneurs often exhibit 
compliant and collective behavior due to the use of regulated 
systems and applications [5]. Despite the many opportunities, 
entrepreneurs in the informal sector often struggle to access 
the capital and resources needed to leverage these technologies. 

Indonesia is the 4th most populous developing country in 
the world and faces major challenges in providing jobs for the 
large workforce. The informal sector plays a crucial role in the 
economy, providing jobs for many who are unable to access 
the formal sector [6]. Palembang City, the capital of South 
Sumatra Province, is an example of a large city in Indonesia 
that has shown significant economic growth. In 2022, 
Palembang economy grew by 5.25%, with the accommodation 
and food and beverage sector experiencing the highest growth 
of 14.53% [7]. The food and beverage sector in Palembang, 
famous for its distinctive Indonesian flavors, is a major part of 

the city's informal sector. In addition, the clothing sector is an 
important part of the informal economy. The ease of marketing 
products using digital technology has fostered the growth of 
startups in the informal sector. This technology allows 
business actors to reach a wider market with relatively small 
capital, facilitating the sale of products and services online. 
Although digitalization has become an integral part of 
Palembang economy, there is still a knowledge gap regarding 
its pattern of development in the informal sector. Monanisa et 
al. [8] specifically analyzed the location of startup users in 
Palembang, but no study has intensively examined the 
dynamics of shifting digitalization patterns among informal 
sector startup users. It is crucial to address this gap, as 
understanding the dynamics can provide better insight into 
how the informal sector can be empowered through digital 
technology. The current study aimed to analyze the dynamics 
of shifting digitalization patterns among informal sector 
startup users in Palembang City. The analysis is expected to 
provide insight into the influencing factors and how this can 
be used to support economic growth in the informal sector.  

2. LITERATURE REVIEW

Digital startups are currently an important part of the global
business ecosystem, based on their fast-changing and dynamic 
nature [9]. Continuous innovation by business actors 
facilitates this change, making startups the main driver of the 
world economy, especially in developing countries like 
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Indonesia [10]. Digital technology, as the foundation of the 
Industrial Revolution 4.0, has changed many aspects of life, 
specifically in the economic sector, by fostering the 
optimization of previously inefficient resources [11]. 

2.1 Digitalization and the informal sector 

Previous studies have shown that digital technology can 
significantly increase efficiency and productivity, even in the 
informal sector which often lags in adopting the technology. 
For example, Leung and Cossu [12] stated that digitalization 
allows informal sector actors to access wider markets through 
digital platforms, typically increasing income and 
competitiveness. However, this study is still limited in 
explaining the dynamics of changes occurring in digital 
adoption patterns for the informal sector, specifically in large 
cities of developing countries. Indonesia, as one of the most 
populous countries in the world, has an economy dominated 
by the informal sector. Digital-based startups have become an 
important means for entrepreneurs in the informal sector to 
expand business with smaller capital [13]. However, Ghazy et 
al. [14] stated that the courage of entrepreneurs in taking risks 
significantly determines the success of startups. This is 
because the challenges faced in adopting digital technology in 
the sector are quite large, ranging from limited infrastructure 
to low digital literacy. 

2.2 Spatial analysis in digitalization studies 

Spatial analysis techniques, such as Average Nearest 
Neighbor (ANN) and Getis Ord General Gi, have been widely 
used in studies on the geographic distribution and distribution 
patterns of social and economic phenomena, including 
digitalization [8]. While the techniques provide important 
insights into the evolution of the patterns, no study has 
intensively examined the occurrence of these changes in a 
specific context, such as the informal sector in Palembang. For 
example, Cirolia et al. [15] showed the importance of spatial 
analysis to understand the dynamics of the distribution in the 
informal economy, while focusing less on the aspect of 
digitalization and the effect of technology on economic 
patterns. 

2.3 Limitations of previous studies and contributions of 
this study 

Previous studies have focused more on the general benefits 
of digitalization in the informal sector without identifying the 
dynamics of pattern shifts that occur over time, specifically in 
a spatial context. This limitation facilitates further studies that 
examine how digitalization changes the operational and 
distribution patterns of informal businesses in a specific 
geographic context. The current study contributed to the 
literature by providing an in-depth analysis of the dynamics of 
digitalization patterns shifts among informal sector startup 
users in Palembang City, utilizing spatial analysis techniques 
to identify the changes that occurred. 

3. STUDY AREA

This study was conducted in Palembang City, located on the
island of Sumatra, South Sumatra Province, Indonesia. 
Palembang is the capital city of South Sumatra Province and 

is one of the largest in Indonesia with a population of around 
1.8 million people [7]. The city has a diverse economic 
structure, with the informal sector playing an important role in 
the daily lives of most of its residents. The informal sector in 
Palembang includes various types of businesses, namely food 
and beverage trade as well as clothing and service sales, many 
of which have been digitized through the use of startup 
technology. 

Palembang City is also known as one of the economic and 
cultural centers in Sumatra, with quite rapid economic growth. 
According to BPS data, in 2022, the economy grew by 5.25%, 
with the accommodation and food and beverage provision 
sector as the main contributor, recording a growth of 14.53% 
[7]. The informal sector, specifically in the field of trading in 
typical foods such as pempek, curry martabak, and tekwan, 
plays an important role in the economic structure of this city. 

The current study focused on the importance of the informal 
sector in Palembang, specifically the dynamics of 
digitalization that continues to grow. The increasing number 
of users in the informal sector shows a significant economic 
transformation, where digital technology is the main catalyst. 
Figure 1 presents a clearer picture for international readers 
regarding the geographical location of Palembang City. 

Figure 1. Research location 

4. METHODS

This study used a quantitative method based on direct field
surveys in Palembang City and was conducted for 3 months, 
covering 18 districts. The sample size of 384 respondents was 
determined based on the Krejcie and Morgan formula, 
designed to provide a representative estimate of a large 
population. With a target population of 329,392 users in the 
informal sector, this sample size provided a 95% confidence 
level with a margin of error of ±5%, hence it was considered 
representative of the population. Meanwhile, a proportional 
random area sampling technique was used, where the 
proportion of samples was determined based on the number of 
users in each district. This ensured each district was 
proportionally represented in the sample, and the results could 
be generalized to the entire city. The data were collected using 
2 main tools: 
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1. Questionnaire: Collecting data related to the distribution
of startup users, user income, and their level of digitalization. 

2. GPS: Obtaining spatial data related to the location and
dynamics of shifting patterns of startup users digitalization 
distribution. 

Data were analyzed using: 
1. Crosstab analysis: Evaluating the relationship between

demographic variables and the level of startup users 
digitalization. 

2. Spatial Analysis: Measuring and analyzing spatial
patterns of collected data. The 2 main techniques used were 
Average Nearest Neighbor (ANN) and Getis Ord General Gi. 

Explanation and interpretation of spatial analysis techniques: 
- Average Nearest Neighbor (ANN): This technique was

used to determine whether the spatial distribution of users was 
random, centralized, or dispersed. It also measured the average 
distance from each point (startup user) to the nearest point, 
using the following formula: 

The Average Nearest Neighbor ratio is given as: 

𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐷𝐷𝑜𝑜
𝐷𝐷 𝐸𝐸

 (1) 

where, 𝐷𝐷𝑜𝑜 is the observed mean distance between each feature 
and its nearest neighbor: 

𝐷𝐷𝑜𝑜 = ∑ 𝑑𝑑𝑖𝑖
𝑛𝑛
𝑖𝑖=0
𝑛𝑛

 (2) 

and 𝐷𝐷 𝐸𝐸 is the expected mean distance for the features given 
in a random pattern: 

𝐷𝐷𝐸𝐸 = 0.5
�𝑛𝑛/𝐴𝐴 (3) 

In the above equations, di equals the distance between 
feature i and its nearest neighboring feature, n corresponds to 
the total number of features, and A is the area of a minimum 
enclosing rectangle around all features, or it’s a user-specified 
Area value. 

The average nearest neighbor z-score for the statistic is 
calculated as: 

𝒵𝒵 = 𝐷𝐷𝑜𝑜−𝐷𝐷𝐸𝐸
𝑆𝑆𝐸𝐸

 (4) 

where, 

𝑆𝑆𝑆𝑆 = 0.26136
�𝑛𝑛2/𝐴𝐴

 (5) 

- Getis Ord General Gi: This technique identified areas with
high (hot clusters) or low (cold clusters) levels of spatial 
association using the following formula: 

The Getis Ord General Gi* formula is as follows: 
The General G statistic of overall spatial association is 

given as: 

𝐺𝐺 =
∑ ∑ 𝑤𝑤𝑖𝑖,𝑗𝑗𝑥𝑥𝑖𝑖

𝑛𝑛
𝑗𝑗=1 𝑥𝑥𝑗𝑗

𝑛𝑛
𝑖𝑖=1
∑ ∑ 𝑥𝑥𝑖𝑖

𝑛𝑛
𝑗𝑗=1 𝑥𝑥𝑗𝑗

𝑛𝑛
𝑖𝑖=1

,∀𝑗𝑗 ≠ 𝑖𝑖 (6) 

where, xi and xj are attribute values for features i and j, and wi,j 
is the spatial weight between features i and j. n is the number 
of features in the dataset and ∀𝑗𝑗 ≠ 𝑖𝑖 indicates that features i 
and j cannot be the same feature.  

The zG –score for the statistic is computed as: 

𝑧𝑧𝐺𝐺 = 𝐺𝐺−E [𝐺𝐺]
�V[𝐺𝐺]

 (7) 

where, 

E[𝐺𝐺] =
∑ ∑ 𝑤𝑤𝑖𝑖,𝑗𝑗

𝑛𝑛
𝑗𝑗=1

𝑛𝑛
𝑖𝑖=1
𝑛𝑛 (𝑛𝑛−1)

 ,∀𝑗𝑗 ≠ 𝑖𝑖 (8) 

V [G]=E[G2]–E[G]2 (9) 

- Interpretation in the context of the study: ANN was used
to analyze whether the distribution pattern of users showed a 
tendency to form clusters or spread randomly. Meanwhile, 
Getis Ord General Gi was used to identify specific locations 
that showed high or low startup activity, crucial in 
understanding the spatial dynamics of digitalization in the 
informal sector. 

5. FINDINGS AND DISCUSSION

5.1 Distribution of users 

Palembang comprised 18 subdistricts, including Alang-
Alang Lebar, Bukit Kecil, Gandus, West Ilir I, West Ilir II, 
East Ilir I, East Ilir II, East Ilir III, Jakabaring, Kalidoni, 
Kemuning, Kertapati, Plaju, Sako, Seberang Ulu I, Seberang 
Ulu II, Sematang Borang, and Sukarami. However, informal 
sector startup users were not evenly distributed across these 
areas, as some subdistricts tended to have a higher 
concentration of businesses. The distribution of users in 
Palembang is shown in Table 1 below: 

Table 1. Distribution of users in Palembang City 

No. Subdistricts 
Percentage of Business 

Types (%) Total 
Goods Services 

1. Alang-Alang
Lebar 4.1 0.0 3.9 

2. Bukit Kecil 1.4% 5.6% 1.6% 
3. Gandus 1.6% 0.0% 1.6% 
4. West Ilir I 10.9% 0.0% 10.4% 
5. West Ilir II 6.0% 5.6% 6.0% 
6. East Ilir I 1.1% 5.6% 1.3% 
7. East Ilir II 5.5% 5.6% 5.5% 
8. East Ilir III 3.8% 0.0% 3.6% 
9. Jakabaring 6.6% 11.1% 6.8% 

10. Kalidoni 5.2% 22.2% 6.0% 
11. Kemuning 5.2% 22.2% 6.0% 
12. Kertapati 2.7% 11.1% 3.1% 
13. Plaju 3.3% 0.0% 3.1% 
14. Sako 9.8% 0.0% 9.4% 
15. Seberang Ulu I 12.8% 11.1% 12.8% 
16. Seberang Ulu II 10.9% 22.2% 11.5% 

17. Sematang
Borang 2.2% 0.0% 2.1% 

18. Sukarami 4.4% 0.0% 4.2% 
Total 100.0% 100.0% 100.0% 

The distribution of startup users in the informal sector in 
Palembang City showed an uneven pattern among the 18 
districts. Seberang Ulu I, Seberang Ulu II, West Ilir I Districts, 
and Sako recorded a higher percentage of users, while other 
districts had a lower distribution. This uneven distribution 
could be attributed to several factors. For instance, Seberang 
Ulu I and Seberang Ulu II had relatively better access to 
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infrastructure and transportation, facilitating informal 
entrepreneurs to access markets and resources [16]. In 
addition, the presence of large traditional markets in this area 
could increase more goods-based businesses than services 
[17]. West Ilir I and Sako, which also recorded a high 
percentage of users, were rapidly developing areas with 
growing populations, providing an attractive market for new 
businesses [18]. On the other hand, Kalidoni, Kemuning, and 
Kertapati, focusing more on services, showed a strong local 
demand for services rather than physical products. This could 
be attributed to the demographic characteristics of the area, 
where there was a high need for personal or communities 
services [19]. This result was in line with previous studies, 
where the distribution of informal businesses tended to be 
concentrated in areas with better infrastructure and easier 
market access [20]. However, differences in the types of 
businesses dominating across districts added a new dimension 
to the understanding of the dynamics of digitalization in the 
informal sector.  

The current study provided more insights by analyzing key 
differences in business type preferences (goods vs. services) 
across regions [21, 22]. The results had important implications 
for sustainable development policies and practices. For 
instance, the concentration of users in certain districts 
suggested the need for more targeted policies to support a 
more equitable distribution of economic opportunities across 
the city. Local governments could consider improving 
infrastructure and access to technology in districts with low 
startup adoption rates while supporting startup ecosystems in 
high-growth districts to strengthen local economies [23]. In the 
context of sustainable development, it was important to ensure 
that the development of startups in the informal sector not only 
contributes to economic growth but also supports social and 
environmental inclusion. For example, fostering sustainable 
service businesses in Kalidoni and Kemuning could make a 
significant contribution to achieving sustainable development 
targets, specifically in terms of poverty reduction and job 
creation [24]. 

5.2 Income of users 

Income data obtained from a 2023 field survey were 
analyzed using cross-tabulation with income scale categories 
ranging from the first level, Rp. 100,000 - Rp. 250,000/day, 
the second, Rp. 250,000 - Rp. 500,000/day, the third, Rp. 
500,000 - Rp. 750,000/day, the fourth, Rp. 750,000 - Rp. 
1,000,000/day, and the fifth, > Rp. 1,000,000/day. These 
categories were further classified based on the type of goods 
and services. The results of cross-tabulation analysis are 
presented in Table 2 below. 

The results of a startup survey users income in the informal 
sector of Palembang City in 2023 showed that the majority of 
users were engaged in the goods business sector at 95.4%, 
while only 4.7% were engaged in the services sector. The 
highest average daily income ranged between IDR 250,000 
and IDR 500,000, with a percentage of 32.3%, while the 
lowest ranged between IDR 500,000 and IDR 750,000 with a 
percentage of 7.8%. The highest average daily income showed 
that small businesses in the informal sector had succeeded in 
utilizing digital technology to expand market and increase 
operational efficiency [25, 26]. The majority of businesses 
generating the highest income were in the goods sector, due to 
the higher public need for physical products compared to 
services [8]. The increase in income was also supported by a 

previous study, where digitalization could be a major driver in 
improving the performance of small businesses through wider 
market access and lower marketing costs [27]. 

Table 2. Income of users by business type 

No. Income of Users 
Business Type Total 

(%) Goods 
(%) 

Services 
(%) 

1. Rp. 100.000 – Rp.
250.000 per day 22.7 0.8 23.5 

2. Rp. 250.000 – Rp.
500.000 per day 30.2 2.1 32.3 

3. Rp. 500.000 – Rp.
750.000 per day 7.8 0 7.8 

4. Rp. 750.000 – Rp.
1.000.000 per day 14.7 0.7 15.4 

5. > Rp. 1.000.000 20 1 21 
Total (%) 95.4 4.7 100 

Based on analysis, the adoption of digital technology during 
the COVID-19 pandemic had a significant positive impact on 
the income of small and medium businesses, specifically in the 
informal sector [28, 29]. According to Krisdiyawati et al. [30], 
digitalization plays an important role in maintaining and 
increasing income in the informal sector during the economic 
crisis. The study also found that income from service 
businesses was relatively lower, due to the limited 
accessibility of services compared to physical products in the 
local market. The results provided a deeper insight into the 
differences in the impact of digitalization between different 
businesses, which have not been widely discussed [26, 31]. 
Furthermore, these results had important implications for 
economic and social policies, in the context of sustainable 
development. Higher incomes among users suggested that 
digital technology could be an effective tool for poverty 
reduction and economic inclusion in the informal sector [28]. 
However, more specific interventions were needed to support 
service businesses and effective usage of digital technologies 
through training and access to more inclusive digital 
platforms. The government also needed to consider policies 
that foster the use of environmentally friendly technologies in 
small business operations, ensuring increased incomes do not 
come at a high environmental cost [29]. Therefore, the 
adoption of technology in the informal sector not only 
contributes to economic growth, but also to sustainable 
development. 

5.3 Forms of transactions and digital media used by 
informal sector startup users in Palembang City  

The digitalization of users was analyzed based on field 
results, focusing on transaction forms and digital media used. 
Transactions in the sales activities of users were categorized 
into online and a combination of online and offline 
transactions. Digitalization forms are elaborated as following 
Table 3: 

Table 3. Transaction forms of users 

No. Transaction 
Forms 

Business Type Total 
(%) Goods 

(%) 
Services 

(%) 
1. Online 0 0 0 
2. Online and Offline 95,3 4,7 100 

Total 95,3 4,7 100 

3606



Field data showed that all users, both in the goods and 
services business conducted transactions through a 
combination of online and offline. This was evident in the 
sales presentation percentage of 95.3% for goods, while 
services accounted for 4.7%. 

The significant changes largely influenced by the positive 
impact of the COVID-19 pandemic have been noted in the era 
of Society 5.0. It has compelled people to carry out activities 
online. This was supported by Hartono et al. [21], stating that 
people increasingly embraced online shopping, often referred 
to as e-grocery shopping or e-commerce [32]. The rapid 
growth of e-commerce in recent years has had a profound 
impact on the retail industry [33], with the usage becoming 
pervasive. Many activities have transitioned from old 
paradigms to new ones, spanning work, academics, and even 
shopping. The most convenient means of adapting to these 
online activities is through the use of mobile devices, 
particularly smartphones. Most people have become 
accustomed to fulfilling daily needs through online shopping, 
resulting in a greater number of users in the goods-selling 
sector compared to services. Based on field data, the most 
commonly used digital media for sales of users can be 
categorized into two, namely smartphone and tablet/PC usage 
(Figure 2). Digitalization forms are presented as follows: 

 

 
 

Figure 2. Use of digital media by users based on business 
type 

 
Technology plays a crucial role in meeting human needs 

[34], and eases interaction among individuals. In the era before 
technological innovations, individuals had to physically visit 
stores or supermarkets to procure daily needs. However, in the 
contemporary world, smartphone facilitates shopping from 
home and direct delivery of items. The most user-friendly 
digital medium for users to market businesses is a smartphone. 
This was significantly evident in field data, which showed a 
higher prevalence of smartphone usage compared to tablet/PC 
for both goods and services. According to Mograbi [35], 
people tend to behave more impulsively when using a 
smartphone compared to a tablet. Bian [36], Ong et al. [37], 
and Wiścicka-Fernando [38] described how the COVID-19 
pandemic transformed behavior, leading to increased 
smartphone usage for daily activities, namely shopping on e-
commerce platforms. Specifically, smartphone usage for 
businesses in the category of goods was at 86.7%, and service-
based businesses were at 3.3%. Tablet/PC usage for goods-
based businesses, on the other hand, was at 8.7%, and service-
based businesses at 1.3%. In this context, the dominance of 
smartphones was due to the ease of use and affordability, 
particularly for users in Palembang. While some countries 

have witnessed fluctuations in e-commerce usage trends [39], 
there has been a global upsurge in smartphone usage since the 
onset of the COVID-19 pandemic in 2019 [40-44]. 

Smartphones have become an inseparable necessity for 
people. Nowadays, transactions are slowly moving towards 
digital transactions. There is almost no one who does not have 
a smartphone, ranging from cheap or affordable smartphones 
to expensive ones sold on the market. Palembang, as the 
capital of South Sumatra Province, is the economic center of 
South Sumatra; indeed, there will be many digital transactions 
carried out daily by people. Therefore, digital technology must 
inevitably be mastered by them because one-day transactions 
may be carried out digitally, especially for those who are used 
to mobile banking or e-money. 

The rapid advancement of technology has consistently 
reshaped human thinking and lifestyles. Also, technological 
development has proven the significance of enhancing human 
resources to harness the most of technology. The same applies 
to users aiming to remain competitive in the ever-evolving 
economic market. Field analysis indicated a pressing need to 
train users, enhance knowledge, and meet market demands. 
These results had important implications for informal sector 
development policies in Palembang. Policies supporting the 
use of digital technology should include training to improve 
the digital capacity of small business actors [34]. In addition, 
efforts were required to reduce digital divide by providing 
wider access to affordable digital devices and platforms. These 
policies would not only increase the competitiveness of small 
businesses in the local market but also contribute to 
sustainable development by strengthening economic inclusion 
in the informal sector [44]. 
 
5.4 The existence of startup users in Palembang City 
 

ANN Summary 
Nearest Neighbor Ratio: 0.348440  

z-score: -24.234358  
p-value: 0.000000  

 
 

Figure 3. ANN summary of users 
 

The presence of users in Palembang can be analyzed using 
the Average Nearest Neighbor (ANN) as a tool for 
determining whether spatial patterns are clustered, random, or 
dispersed. According to Pratamasari et al. [45], ANN can be 
used to calculate the distance between locations and the 
nearest neighbor to observe distribution patterns. This 
perspective was consistent with Nas et al. [46], who stated that 
analysis of the nearest neighbor could offer insights into the 
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distribution pattern of location points by calculating distances 
between points, the total number of points, and the area. This 
is often referred to as the Nearest Neighbor Algorithm (NNA) 
in spatial analysis tools. The spatial analysis is presented in 
Figure 3. 

Given the z-score of -24.2343584112, there is a less than 
1% likelihood that clustered pattern could be the result of 
random chance. 

 
Observed Mean Distance: 135.7438 Meters 
Expected Mean Distance: 389.5764 Meters 
Nearest Neighbor Ratio: 0.348440 

z-score: -24.234358 
p-value: 0.000000 

Average Nearest Neighbor Summary 
Input Feature Class: Startup User 
Distance Method: EUCLIDEAN 

Study Area: 229475933.587304 
Selection Set: False 

Dataset Information 
 

The results of spatial analysis through ANN showed that the 
distribution pattern in 2023 significantly indicated a z-score 
value of -24.234358, which was less than -2.58, with a p-value 
of 0.01. This analysis led to the conclusion that distribution 
pattern, based on ANN analysis, exhibited a clustered pattern. 
This was because startup users market had started to shop both 
online and offline, making transactions easier. The ease of 
searching for goods and making payments online was 
inseparable from the Internet [47]. The internet is highly 
valuable, facilitating various economic activities, both trade 
and services. The communities started shopping online in the 
21st century, feeling more comfortable and saving time, 
extending even to the younger generation. Currently, there are 
more choices for digital payments [48]. The communities' 
habitual patterns in online shopping showed positive values in 
Indonesia [49], with the majority shopping online due to 
convenience and revisiting for basic life needs. Another 
support provided by e-marketers in attracting the communities 
to shop online was by offering cheaper prices [50]. 
Communities accustomed to cheap prices, increasingly chose 
online shopping rather than offline to meet daily needs. These 
results had important implications for urban development 
policies, in the context of sustainable development.  

Local governments could consider strengthening digital 
infrastructure in areas not being reached by promoting 
equitable development of startups throughout Palembang. 
This was in line with sustainable development strategies, 
facilitating economic inclusion and reducing the digital divide 
between urban and suburban areas [48]. Policies that support 
the expansion of digital infrastructure throughout the city and 
in suburban areas, could help expand the market and increase 
the competitiveness of local startups. In addition, the 
promotion of digital payments or transactions should be 
continued, given that consumers purchasing patterns 
increasingly moving toward e-commerce provide convenience 
and more competitive prices [50]. This could increase the 
accessibility of startup services to the wider communities, 
supporting more inclusive and sustainable economic growth. 
 
5.5 The shift dynamics in digitalization distribution 
pattern of users 
 

Spatial distribution patterns can be analyzed using the Getis 
Ord General Gi tool in a spatial information system application 

[51]. The dynamics in digitalization distribution pattern of 
users, as shown by the Getis Ord General Gi spatial analysis 
have experienced a shift compared to previous years. The 
results obtained from 2021 and 2022 showed a random pattern, 
while a 2023 field study showed a clustered pattern (Figure 4). 
This shift is detailed in the graph below: 

 

 
(a) Study results in 2021-2022 

 
(b) Study results in 2023 

 
Figure 4. The dynamics in digitalization distribution pattern 

of users 
 

The data above depict the shift dynamics in the 
digitalization distribution pattern of users. In 2021-2022, the 
pattern determined through the Getis Ord General Gi spatial 
analysis exhibited a random pattern with a z-score of 0.03 [8]. 
This was largely influenced by the impact of the COVID-19 
pandemic, which consistently influenced behavior to sell and 
shop from diverse locations. This factor played a significant 
role in shaping the random distribution pattern, as buyers and 
sellers felt safer and more comfortable [52, 53] conducting 
online transactions without physical contact. 

Meanwhile, the pattern in previous years differed from the 
current one. According to a study conducted in 2021 and 2022, 
distribution pattern remained random as people predominantly 
preferred online shopping and were comfortable staying at 
home. This was in line with Nurrachmi and Saripudin [22], 
stating that the COVID-19 pandemic influenced changes in 
shopping behavior by reducing direct physical contact [54]. 
The shift in behavior after the COVID-19 pandemic has led to 
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a change in distribution pattern observed in the 2023 study. 
Consequently, people feel safe, comfortable, and eager to 
break the monotony of staying at home by engaging in outdoor 
shopping activities.  

The field data results in 2023 showed that the distribution 
pattern in the digitalization of informal sector startup users in 
Palembang City formed high clusters, with a significant value 
of 9.14. It was also evident that some sellers and buyers had 
reverted to the habit of meeting face-to-face. Physical 
interaction is perceived as more cost-effective, quicker, and 
often results in faster sales. On the other hand, online sales are 
used to complement additional sales or for specific order 
quantities. Some people consistently find it convenient to use 
this method. In essence, current users incorporate both online 
and offline transactions to cater to all market segments. This 
shift had a significant impact on the income, which continued 
to increase significantly and form high clusters in specific 
website-based shopping centers. 

The change in distribution pattern had important 
implications for policy-making in Palembang City. For 
instance, with the formation of digitalization clusters in several 
areas, the government should consider the distribution of 
digital and physical infrastructure evenly to prevent economic 
disparities between the city center and the outskirts. Policies 
that support infrastructure development in underdeveloped 
areas, as well as training in the use of digital technology for 
startup entrepreneurs in the informal sector, could help create 
equality and support sustainable development goals. The 
Palembang City Government should consider policies that 
foster the development of new digital economy centers in 
suburban areas to reduce pressure on rapidly developing areas. 
In addition, investment in digital and physical infrastructure, 
as well as digitalization training programs for small businesses 
in the informal sector, could ensure the sustainability of digital 
economic growth in Palembang. This might also help support 
the competitiveness of startups in various regions and create a 
more inclusive ecosystem for economic growth in the city. 
 
 
6. CONCLUSIONS 
 

In conclusion, this study showed an increase in income 
among informal sector startup users in Palembang City, 
facilitated by the digitalization process that consistently grew 
over time. The use of digital media such as smartphones that 
were cheap, easily accessible, and simple to use, also 
facilitated the adoption of technology among informal 
business actors. However, the main characteristics of the users 
were still dominated by the sale of goods, with service 
businesses not showing significant growth. Changes in 
communities behavior after the COVID-19 pandemic in 
Palembang had a substantial impact on the distribution pattern 
of digitalization. Spatial analysis using the Average Nearest 
Neighbor (ANN) method identified a clustered pattern in the 
distribution of users. For instance, the shift in the pattern from 
a random distribution in 2021 to a highly clustered distribution 
in 2023 showed the communities' adaptation to new normal 
situation, where some chose to return to offline shopping, 
while others remained comfortable with online shopping. 

Based on these results, policymakers should consider 
developing a more equitable digital infrastructure, specifically 
to support service businesses in the informal sector. In addition, 
efforts to empower and educate digital service business actors 
should be improved, facilitating competitiveness in the digital 

ecosystem. This study had few limitations, namely the data 
used were collected during the period 2021 to 2023 and 
focused on the Palembang City area. It also focused more on 
the spread of digitalization without exploring other factors 
such as macroeconomic conditions and government policies 
that could affect the results. Therefore, future studies were 
recommended to expand the geographical scope and analysis 
period to understand broader trends. An in-depth study of 
external factors such as government policies, economic trends, 
and technological innovations influencing the adoption of 
digitalization in the informal sector was also needed to provide 
a more comprehensive insight. 
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