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Abstract In the competitive digital era, retail companies face the challenge of optimizing digital 

marketing strategies to increase visibility and conversions. One increasingly important 

approach is the integration of data analytics in Search Engine Marketing (SEM) strategies. 

This research aims to analyze how multi level data analytics can increase the effectiveness of 

SEM campaigns in retail companies. The method employed is descriptive qualitative research, 

utilizing data collection techniques that include in depth interviews, observation, and 

documentation of retail companies implementing data driven SEM strategies. The results show 

that the comprehensive use of descriptive, predictive, and prescriptive analytics improves SEM 

performance, which is characterized by an increase in Click Through Rate (CTR) of 128%, an 

increase in Conversion Rate of more than 100%, and a decrease in Cost Per Acquisition (CPA) 

by 42%. Integrating data analytics also encourages faster, more accurate, and responsive 

decision making to changes in consumer behavior. In conclusion, the application of data 

analytics in SEM significantly enhances the effectiveness of digital campaigns and the 

efficiency of marketing budget utilization. The implications of this research underscore the 

importance of developing analytics capacity and strengthening data infrastructure within 

companies to navigate the dynamics of the evolving digital market. This research also 

contributes to enriching the literature on data driven marketing strategies in the digital era. 
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1. Introduction  

The digital era has fundamentally changed how companies interact with 
consumers, with digital marketing becoming one of the main pillars in winning 
market competition. One of the most developed digital marketing strategy forms is 
Search Engine Marketing (SEM), which relies on data analytics to increase a 
company's visibility on search engines. With the high use of the internet for 
commercial activities, SEM has become a vital instrument to maintain existence, 
attract customers, and increase sales, especially in the highly competitive retail 
industry (Ikramuddin et al., 2021; Alviansyah et al., 2024). 

However, optimizing the SEM strategy faces significant challenges. Several 
factors contribute to this problem, including the inability to manage and analyze data 
effectively, limited human resources in data driven marketing, rapid changes in search 
engine algorithms, and high levels of keyword competition in the market (Ecarma, 
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2021; Hasan et al., 2019). In addition, many retail companies still rely on intuition in 
making marketing decisions, without the support of strong data driven analytics. 

The impact of this problem is a decrease in the Return on Investment (ROI) of 
SEM campaigns, low customer conversion rates, high customer acquisition costs, and 
ultimately reduced competitiveness. Failure to integrate data analytics into marketing 
strategies results in inefficient advertising budgets and reduced branding 
effectiveness in dynamic digital markets (Wedel & Kannan, 2016; Tutterow & Evans, 
2016). 

Many previous studies have focused on implementing SEO to increase website 
traffic or discussing the effectiveness of SEM in the context of small businesses. The 
study by Faruq & Mustafidah (2021) emphasizes the implementation of on page and 
off page SEO to increase academic website traffic, while Cahyono (2024) combines 
SEO with Google Ads for MSMEs. Meanwhile, Alviansyah et al. (2024) examined the 
influence of SEM on small busine ss growth, but were still limited to aspects of paid 
search and keyword optimization. Few studies have specifically examined the 
integration of comprehensive data analytics, including descriptive, predictive, and 
prescriptive analytics, to optimize data driven search engine marketing (SEM) 
strategies holistically in the retail industry. 

The state of the art of this research is the use of various levels of analytics 
(descriptive, diagnostic, predictive, and prescriptive) to support real time data driven 
SEM strategy decision making. This differs from previous studies, which were limited 
to using tools such as Google Analytics for fundamental traffic analysis (Ridho, 2015) 
or focused solely on keyword optimization without employing advanced analytical 
approaches. 

The novelty of this research lies in developing an integration model between 
data analytics and SEM that does not rely solely on ad performance analysis, but also 
leverages consumer behavior predictions for more adaptive and personalized 
campaign design. In other words, this research proposes a strategy based on 
predictive and prescriptive analytics to improve the effectiveness of SEM in the retail 
industry. This approach has not been widely explored in previous research. 

The urgency of this research stems from the pressing need for retailers to 
optimize every dollar spent on digital marketing amid rising advertising costs and 
rapidly changing consumer behavior following the COVID 19 pandemic. Without an 
adaptive data driven approach, retailers will struggle to sustain growth and customer 
loyalty (Kannan, 2017). 

This research aims to analyze how multi level data analytics can increase the 
effectiveness of Search Engine Marketing in the retail industry. In addition, this 
research aims to develop an analytics based SEM implementation model that can 
anticipate dynamic changes in consumer behavior. 

The COVID 19 pandemic has significantly altered consumer behavior, shifting 
preferences toward online shopping, price sensitivity, and demand for hyper 
personalized content. According to McKinsey (2023), 75% of Indonesian consumers 
adopted new shopping behaviors during the pandemic, and over 60% prefer brands 
that offer seamless digital experiences. These behavioral shifts necessitate SEM 
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strategies that are more dynamic, analytics driven, and responsive to rapid changes in 
intent signals, device usage, and timing patterns. 

The practical benefit of this research is to provide strategic guidance for retail 
companies on implementing effective and adaptive data analytics based SEM. From 
an academic perspective, it enriches the literature on the integration of data driven 
decision making in digital marketing, particularly in the application of SEM in the 
retail industry. 

According to Statista (2023), global retail digital ad spending is expected to 
surpass $135 billion by 2025, with more than 55% of this investment directed toward 
search engine marketing. In Indonesia, a survey by We Are Social (2024) reveals that 
over 78% of online shoppers initiate their purchase journey through search engines, 
underscoring the critical role of SEM in enhancing visibility and driving traffic for 
retail companies. 

 
 

2. Method 

This research uses a qualitative approach with an exploratory descriptive 

research type. This approach was chosen to gain an in depth understanding of the use 

of data analytics in optimizing Search Engine Marketing (SEM) strategies in the retail 

industry. Qualitative research enables researchers to thoroughly explore the 

phenomena in the field and provide a comprehensive understanding of the 

application of data driven marketing concepts in digital marketing. 

The population in this study consists of retail companies that have actively 

implemented Search Engine Marketing (SEM) strategies in their digital marketing 

activities in Indonesia. The sample was selected purposively, namely, retail companies 

that implement SEM and integrate data analytics in their marketing campaign 

strategies. The purposive sample selection was conducted to ensure that the research 

subjects are relevant to the focus and objectives of the study. 

The research instruments used in this study are semi structured interview 

guides, field notes, and documentation related to the company's digital marketing 

activities. The interview guide was organized around research themes, including the 

use of analytics tools, data integration in SEM campaigns, data driven decision 

making, and ad performance evaluation. 

Data collection techniques included in depth interviews with digital marketing 

managers or those responsible for search engine marketing (SEM) strategies in the 

selected retail companies. In addition, non participatory observations of SEM 

campaign activities were conducted, along with documentation in the form of digital 

marketing performance reports, analytics dashboards, and campaign records from 

advertising platforms such as Google Ads and Google Analytics. 
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The research procedure began with identifying and selecting research subjects 

based on purposive criteria. After that, researchers communicated initially with the 

company to obtain approval and schedule interview sessions. Data collection was 

carried out in stages, starting with interviews, observation, and documentation 

collection. All data obtained were systematically analyzed to ensure the validity and 

reliability of the research results. 

The data analysis technique employed is thematic analysis, which involves the 

process of coding, categorizing, and interpreting the meaning of the collected data. 

The analysis was conducted through data reduction, data presentation, and 

conclusion drawing. Data validity was maintained through triangulation of data 

sources, techniques, and time. With this approach, the research is expected to produce 

in depth and credible findings on how data analytics is utilized to improve the 

effectiveness of Search Engine Marketing in the retail industry. 

 

3. Results & Discussion  

This research aims to analyze how data analytics is integrated into Search Engine 

Marketing (SEM) strategies and how the integration affects the performance of digital 

campaigns in the retail industry. Data from in depth interviews, observations, and 

documentation are processed and presented descriptively through tables, figures, and 

narrative analysis. 

 

Integration of Data Analytics in SEM Strategy 

SEM and data analytics are intrinsically linked—while SEM delivers paid 

visibility on search engines, data analytics ensures the strategy is informed, optimized, 

and continuously refined. Descriptive analytics evaluates ad performance, predictive 

analytics forecasts keyword trends and user behavior, while prescriptive analytics 

recommends real time budget adjustments or audience segmentation tactics. Tools 

such as Google Ads, Google Analytics, SEMrush, and Tableau are commonly used by 

retail companies to monitor performance metrics like Quality Score, bounce rate, 

session duration, and ad rank, enabling continuous campaign optimization. 

The results show that all subject retail companies have implemented data 

analytics to support their search engine marketing (SEM) strategies. The most widely 

used analytics techniques include descriptive analytics (campaign performance 

analysis based on historical data), predictive analytics (forecasting keyword trends 

and consumer behavior), and prescriptive analytics (automated recommendations for 

ad optimization). 
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Table 1. Use of Analytics Types in SEM 

No. Company 
Descriptive 
Analytics 

Predictive Analytics Prescriptive Analytics 

1 Retail A Yes Yes No 

2 Retail B Yes Yes Yes 

3 Retail C Yes No No 

4 Retail D Yes Yes Yes 

 

Table 1 illustrates the application of various analytics in supporting Search 

Engine Marketing (SEM) strategies for the retail companies under study. Based on the 

data obtained, all companies (100%) have used descriptive analytics to understand the 

performance of their digital campaigns. Descriptive analytics analyzes historical data, 

such as the number of clicks, impressions, and user behavior in interacting with ads. 

Furthermore, 75% of companies have implemented predictive analytics in their SEM 

strategy. Predictive analytics helps companies predict future consumer search trends, 

such as changes in keyword patterns or purchasing behavior, allowing campaigns to 

be adjusted more quickly and effectively.  

Meanwhile, prescriptive analytics, which provide automated recommendations 

for optimization actions, are only used by 50% of companies. This indicates that some 

companies have not yet fully leveraged the advanced level of data analytics in their 

decision making processes. The integration of various types of analytics is crucial for 

improving overall SEM effectiveness, given the rapidly changing dynamics of the 

digital market. The findings also confirm that companies that use a combination of 

predictive and prescriptive analytics tend to have a more adaptive and data driven 

approach in strategizing their digital campaigns. 
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Figure 1. Diagram of Data Analytics Integration in SEM 

 

Figure 1 illustrates the level of adoption of various types of data analytics in the 

implementation of Search Engine Marketing (SEM) strategies by retail companies that 

are the subject of this research. It can be seen that descriptive analytics is the most 

widely used type of analytics, with a 100% adoption rate. This indicates that all 

companies have relied on historical data to evaluate the performance of their digital 

campaigns, including analysis of impressions, clicks, and consumer behavior towards 

ads. Furthermore, predictive analytics has been adopted by around 75% of companies. 

Predictive analytics enables companies to forecast future consumer behavior trends, 

allowing them to design campaigns that are more proactive and adaptive to market 

changes. Meanwhile, the use of prescriptive analytics was recorded in 50% of 

companies. Prescriptive analytics, which offers automated, data driven 

recommendations for next optimization steps, still seems to be an advanced 

technology that has not been fully adopted. These results suggest that while most 

companies already rely on basic data analytics, the utilization of more complex 

predictive and prescriptive analytics remains limited. A comprehensive integration of 

all these types of analytics can provide a more decisive competitive advantage in the 

world of data driven digital marketing. 



56  Journal of Digital Marketing and Search Engine Optimization, Volume 2 No 
1, Januari 2025, pp. (50 63) 

  
 

 

Available online a jseo.polteksci.ac.id  

 

 

1. Improving SEM Effectiveness Based on Data Analytics 

Based on the analysis of Google Ads and Google Analytics data obtained from 

company documentation, it was found that SEM performance improved after the 

integration of analytics data, especially in the Click Through Rate (CTR), Conversion 

Rate, and Cost Per Acquisition (CPA) indicators. 

Table 2. Comparison of SEM Performance Before and After Data Analytics Integration 

Indicator 
Before 

Integration 
After Integration Percentage Change 

CTR 2,1% 4,8% +128% 

Conversion Rate 1,5% 3,2% +113% 

CPA (Cost per 
Acquisition) 

IDR 78,000 IDR 45,000  42% 

 

Table 2 compares Search Engine Marketing (SEM) performance before and after 

retailers integrated data analytics into their campaign strategies. The data shows a 

significant improvement in all key performance indicators after implementing 

analytics. Click Through Rate (CTR) increased from 2.1% to 4.8%, more than doubling. 

This shows that SEM campaigns have become more effective in attracting users to 

click on ads. The conversion rate, which measures how many clicks lead to a desired 

action (such as a purchase or registration), also increased from 1.5% to 3.2%. This 

indicates that the quality of traffic generated is improving thanks to the data driven 

approach. Additionally, the cost per acquisition (CPA) decreased significantly from 

Rp78,000 to Rp45,000, indicating improved marketing budget efficiency. The 42% 

decrease in CPA is proof that data analytics integration not only improves campaign 

effectiveness but also optimizes the use of advertising costs. Overall, these results 

demonstrate that utilizing data analytics in SEM has a significant and positive impact 

on digital marketing performance in the retail sector. 
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Figure 2. SEM Performance Comparison Chart 

 

Figure 2 shows a comparison chart of Search Engine Marketing (SEM) 

performance before and after companies integrate data analytics into their digital 

marketing strategies. In general, there is a significant increase in two key performance 

indicators —namely, Click Through Rate (CTR) and Conversion Rate —and a sharp 

decrease in Cost Per Acquisition (CPA). CTR increased from 2.1% to 4.8%, indicating 

that after utilizing data analytics, SEM campaigns are more effective at attracting users 

to click on ads. This increase reflects the success of keyword selection optimization 

and more targeted audience segmentation. Meanwhile, the Conversion Rate increased 

from 1.5% to 3.2%, indicating that users from ads tend to take more expected actions, 

such as making purchases or filling out forms. On the other hand, the CPA decreased 

from Rp78,000 to Rp45,000, indicating that the cost of acquiring a new customer 

became significantly more efficient after analytics integration. This trend indicates that 

a data driven approach enhances effectiveness in attracting and converting audiences, 

directly contributing to the efficient use of a company's digital marketing budget. 

 

Discussion 

Data Analytics Integration in SEM Strategy 

In an increasingly competitive digital era, integrating data analytics into Search 

Engine Marketing (SEM) strategies has become essential for companies to maintain 

competitiveness and enhance the effectiveness of their marketing campaigns. Data 
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analytics enables companies to understand consumer behavior, predict market trends, 

and make more informed, data driven decisions. Research by Dian Alanudin and 

Adzanti Mutiarasari Ardani (2024) shows that adopting business analytics integrated 

with knowledge retention significantly strengthens the company's competitive 

advantage through increased product innovation and market differentiation. In the 

context of SEM, data analytics does not only stop at campaign performance analysis, 

but also includes keyword trend forecasting, audience segmentation, and 

personalization of more relevant advertising messages. 

Data analytics in SEM is rooted in descriptive, predictive, and prescriptive 

analysis approaches. As Tuti Rumiati et al. (2024) stated, the implementation of data 

analytics training in the banking sector successfully enhanced employees' ability to 

utilize data analytics to improve service and marketing strategies, thereby 

contributing to operational efficiency and marketing effectiveness. This is also 

relevant in SEM, where predictive analysis helps companies identify potential 

keywords, while prescriptive analysis provides recommendations for bidding 

strategies and more optimal allocation of advertising budgets. 

Dian Alanudin and Ahmad Fadgham Khaza'inullah's research (2024) also 

confirmed that technological, organizational, and environmental factors (TOE 

Framework) are important determinants in the adoption of business analytics. In SEM, 

the company's technological readiness, adaptive organizational structure, and the 

dynamics of digital market competition all contribute to determining the success of 

data analytics integration. Companies that can systematically integrate data analytics 

into their search engine marketing (SEM) strategy will be able to respond more quickly 

to changes in search engine algorithms, understand consumer needs, and optimize 

campaign performance on an ongoing basis. 

Research by Blasius Erik Sibarani et al. (2024) demonstrates that incorporating 

data analytics into marketing strategy can significantly contribute to increasing 

customer loyalty through personalized campaigns. In the context of SEM, this 

personalization can be applied in the preparation of more relevant paid ads, dynamic 

keyword insertion, and remarketing data to retain potential customers in the 

conversion funnel. Thus, data analytics integration is not just an evaluation tool, but 

the core of a dynamic and adaptive SEM strategy. 

Furthermore, findings from various studies indicate that adopting data analytics 

also drives digital transformation across multiple sectors. Alanudin and Khaza'inullah 

(2024) asserted that analytics based digital transformation enhances a company's 

responsiveness to market changes while strengthening its dynamic capabilities. The 

application of this principle in SEM enables companies to not only optimize current 
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campaigns but also anticipate future changes in consumer behavior and keyword 

trends. 

While the benefits of data analytics integration in SEM are enormous, 

implementation challenges remain. Many companies still face obstacles in terms of 

technological readiness, a lack of human resource skills in data analysis, and an 

organizational culture that does not fully support data driven decision making. 

Therefore, companies need to adopt internal capacity building strategies, including 

analytics training, business process restructuring, and investment in information 

technology infrastructure. 

Overall, integrating data analytics in SEM strategy is not just a trend, but a 

strategic necessity in the digital era. Implementing comprehensive data analytics in 

SEM enables companies to enhance campaign effectiveness, optimize marketing 

expenses, and boost customer loyalty and retention. Based on previous research, 

companies that successfully integrate data analytics into their search engine 

marketing (SEM) strategy will gain a sustainable competitive advantage, adapt to 

market changes, and create more value for their customers. 

Despite these benefits, retail companies face numerous challenges in 

implementing analytics based search engine marketing (SEM) strategies. One 

common issue is data fragmentation, where customer journey data is scattered across 

multiple platforms, making holistic analysis difficult. Moreover, not all retailers 

possess the internal capability or technical expertise to interpret analytics beyond 

descriptive metrics. Budget constraints also limit access to advanced tools or analytics 

personnel. These barriers often lead to delayed decision making, suboptimal bidding 

strategies, or generic ad personalization, ultimately reducing the effectiveness of SEM. 

 

Improving SEM Effectiveness Based on Data Analytics 

In the digital era characterized by increasingly dynamic and intense market 

competition, the effectiveness of digital marketing strategies, such as Search Engine 

Marketing (SEM), is a key factor in winning the competition. One approach that has 

been proven to improve SEM effectiveness significantly is the integration of data 

analytics into the entire campaign planning, execution, and evaluation process. Data 

analytics enables companies to gain a deeper understanding of consumer behavior 

patterns, optimize advertising budgets, and increase conversion rates from visitors to 

customers. The results of this study show that the application of data analytics in SEM 

can lead to a 128% increase in Click Through Rate (CTR), a more than 100% increase 

in Conversion Rate, and a 42% decrease in Cost Per Acquisition (CPA). This finding 

aligns with the results of Erevelles, Fukawa, and Swayne's (2016) study, which 
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highlights that the application of big data analytics can enhance marketing to be more 

efficient, effective, and responsive to evolving market needs. 

The application of data analytics in SEM includes various stages of analysis, 

ranging from descriptive analytics that help companies understand the results of 

previous campaigns, diagnostic analytics that identify the causes of campaign success 

or failure, predictive analytics to project future consumer behavior and keyword 

trends, to prescriptive analytics that provide automated recommendations for 

strategy optimization. Alanudin and Ardani (2024) found that companies that 

integrated this entire spectrum of analytics into their digital marketing strategy were 

able to develop a sustainable competitive advantage. In the context of SEM, 

descriptive analytics can evaluate ad performance based on metrics such as click 

through rate (CTR) and bounce rate. In contrast, predictive analytics can help 

determine which keywords are likely to have high search volume in the future. 

Additionally, data analytics enables the real time personalization of SEM 

campaigns based on users' browsing behavior and search history. Blasius Erik 

Sibarani et al. (2024) stated that data analytics based personalization significantly 

increases customer loyalty. In SEM practice, this personalization translates to 

adjusting ad messages based on location, device, demographics, and consumer 

preferences. These can be analyzed and applied automatically through Google Ads 

and Microsoft Advertising. The effectiveness of personalized search engine marketing 

(SEM) is significantly higher than that of traditional, generic campaigns. 

Furthermore, the research shows that integrating analytics data in SEM 

encourages faster and more fact based decision making. This is particularly important, 

given that search engine algorithms like Google's regularly update, which can 

drastically affect campaign performance. Real time analytics enable companies to 

quickly identify declines in ad performance and make immediate adjustments to 

targeting, bidding strategies, or ad copywriting. A study by Rumiati et al. (2024) found 

that data analytics training in the banking sector improved the speed and accuracy of 

marketing decision making. Similar implications can be drawn in the context of SEM, 

where the speed of response to changing digital trends determines campaign success. 

However, the effectiveness of data driven SEM analytics also highly depends on 

the quality of the data collected and analyzed. Inaccurate, irrelevant, or outdated data 

can mislead the analysis and lead to wrong decisions. Therefore, companies need to 

build a strong data infrastructure, including valid data collection mechanisms, cross 

platform data integration systems, and human resources who are competent in 

interpreting analysis results. As emphasized by Alanudin and Khaza'inullah (2024), 

adopting data analytics without a strong data foundation will only be a formality, 

providing no real added value to business strategies. 
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Conceptually, improving the effectiveness of data analytics based SEM should 

also be seen within the framework of developing an organization's dynamic 

capabilities. These capabilities include the ability of companies to integrate, build, and 

reconfigure their internal resources to adapt to rapid market changes (Teece, Pisano, 

& Shuen, 1997). With SEM, mastery of data analytics techniques strengthens an 

organization's capability to adaptively and proactively respond to changes in search 

engine algorithms, keyword trends, and shifts in consumer behavior. Therefore, 

integrating data analytics in SEM impacts individual campaign results and 

contributes to a company's strategic resilience in an increasingly volatile digital 

marketplace. 

In conclusion, integrating data analytics into Search Engine Marketing has been 

proven to significantly improve campaign effectiveness through increased CTR, 

Conversion Rate, and decreased CPA. In addition, this approach strengthens decision 

making speed, targeting accuracy, and ad content relevance. However, companies 

must prioritize data quality, technology infrastructure readiness, and internal 

dynamic capability development to maximize benefits. This research reinforces the 

position of data analytics as a key foundation in building an effective, adaptive, and 

sustainable SEM strategy in the competitive digital era. 

 

Research Implications 

The results of this study demonstrate that integrating data analytics into Search 

Engine Marketing (SEM) strategies significantly enhances the effectiveness of digital 

campaigns, resulting in increased CTR, Conversion Rate, and a decrease in CPA. The 

main implication of these findings is the importance of strengthening analytics 

capacity within retail companies to ensure data driven digital marketing strategies can 

be optimally implemented. By understanding consumer behavior more accurately 

through descriptive, predictive, and prescriptive analytics, companies can develop 

more relevant, efficient, and adaptive campaigns to market changes. In addition, this 

research emphasizes the role of data driven decision making as a foundation in the 

development of competitive advantage in the digital era. For marketing practitioners, 

the findings emphasize integrating various data platforms and improving human 

resource competencies in data analytics. For academics, the results of this study open 

up opportunities for further research on more complex and adaptive analytics SEM 

integration models. Another strategic implication is that companies need to adopt an 

organizational culture that encourages the exploration and exploitation of data as a 

key asset in innovation and dynamic market response. 

 

4. Conclusion  
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This study found that integrating data analytics in Search Engine Marketing 

(SEM) strategies significantly improved the effectiveness of digital campaigns in the 

retail industry. Key findings revealed a substantial increase in CTR and conversion 

rate, along with a significant decrease in CPA, after implementing data driven 

analytics. This research addresses the research objectives by demonstrating that the 

use of descriptive, predictive, and prescriptive analytics can enhance SEM 

performance more adaptively in response to market changes. However, this study has 

limitations, namely the limited number of company samples and its focus on only the 

retail sector, so the generalizability of the findings to other sectors needs further 

testing. In terms of contribution, this research enriches the literature on the integration 

of data analytics in digital marketing, providing practical guidance for companies to 

develop data driven search engine marketing (SEM) strategies. In addition, this 

research opens up an exploration space for further studies on more complex predictive 

and prescriptive analytics models to improve the effectiveness of digital campaigns 

across various industry sectors. Overall, this research confirms that data driven SEM 

is not just a trend, but a key strategy in maintaining competitive advantage in the 

modern digital marketing era. 
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