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Abstract: This study deeply analyzes how Tesla uses its management information system (MIS) to
transform from a traditional automaker into an operator of integrated software services and sharing
economy platforms. The MIS combines traditional ERP functions with agile customization and vertical
integration, supporting direct sales and firmware updates, which traditional ERP systems can't easily
do.The research also explores how Tesla optimizes global operations, boosts production efficiency,
reduces costs, and enhances competitiveness with the MIS. It evaluates the MIS's role in supporting
various company functions like finance and human resources. Moreover, it looks at how Tesla stays
dominant in the global EV industry through data-driven decisions, customer relationship management,
and global market strategies. Overall, the MIS is crucial for Tesla's market adaptation, expansion, and
new business model.
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1. Introduction

Founded in 2003, Tesla is a leading electric vehicle manufacturer known for innovative technology,
unique design, and advanced battery systems. Its diverse product line, including Models S, X, 3, and Y,
caters to various markets. Tesla also excels in autonomous driving, energy storage, and solar solutions,
showcasing its prowess as a comprehensive tech company.Tesla's sales volume from 2014 to 2023 has
been on an upward trend (As shown in Figure 1).
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Figure 1 Tesla car sales
1.1 Analysis of internal and external circumstance

Internal environment: Tesla's internal advantage lies in its strong research and development
capabilities and innovative spirit, especially in the field of battery technology, electric drive, automatic
driving, intelligent interconnection and other fields.Tesla's biggest advantage lies in the research and
development department. Tesla's internal environment also includes its direct sales model, software
upgrade services and other means, which improve user experience and satisfaction.

External environment: The external environment facing Tesla includes the global awareness of
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environmental protection and policy support for new energy vehicles. The new energy vehicle market
shows a rapid growth trend. At the same time, Tesla also faces competition from traditional automobile
manufacturers and other new energy vehicle brands.

1.2 Analysis of the industry

Tesla holds a significant position in the global new energy vehicle market (As shown in Figure 2).
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Figure 2 Top 20 global new energy brand sales in October 2024

Tesla maintains a significant leadership position in the new energy vehicle industry, especially in
the field of electric vehicles. As a leader in the industry, Tesla occupies an important share in the global
electric vehicle market, and its global market share reached 17% in the second quarter of 2024.
Although it has declined from the previous quarter, it still maintains a high level. In 2023, Tesla's global
deliveries reached 1,739,700 Model 3/Y units, an increase of 39% over the same period last year, and it
has become the world's largest car company in terms of sales of pure electric models for many
consecutive years, accounting for 13% of global new energy vehicle/electric vehicle sales. In the US
market, Tesla relies on localization advantages and trade policies, and the market share in the second
quarter of 2024 is as high as 49.6%. Technological innovation and production capacity advantages are
also one of Tesla's core competitiveness, and its global layout of the Gigafacfactory has brought stable
production capacity and cost advantages. Although the share of the Chinese market is 7.8%, after BYD,
globally, Tesla and BYD together occupy more than 30% of the market share, showing its dominant
position in the global electric vehicle market. These data fully prove Tesla's leading position and strong
market influence in the new energy vehicle industry. Tesla's competitive position in the electric vehicle
market is increasingly stable, but it also faces challenges from traditional car manufacturers and
emerging technology companies. Traditional car manufacturers such as BMW, Mercedes-Benz, Audi,
and emerging electric car manufacturers such as NiO, Xiaopeng are actively laying out the new energy
vehicle market and competing for market share. Tesla's competitors also include Ford, Mercedes-benz,
Porsche, Lamborghini, Audi, Rivian, Lucid Motors, Toyota and other companies. Tesla has become the
leader in the global electric vehicle market through technological innovation and market expansion.
Although facing fierce competition, Tesla still maintains certain competitive advantages, including
technology system, brand building, Direct sales model, etc.
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The information management systems of traditional automotive manufacturing enterprises often
employ mature ERP solutions, such as SAP or Oracle, which help enterprises implement functions such
as resource planning, supply chain management, inventory control, production planning and financial
management. These systems are often designed for multiple industries and may therefore need to be
customized to suit the needs of a specific enterprise. In addition, traditional automakers may also use
MES systems to monitor production processes, PLM systems to manage product life-cycles, and CRM
systems to manage customer relationships.The information management systems of traditional
automotive manufacturing enterprises typically involve ERP, MES, PLM, and CRM systems (As
shown in Figure 3).
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Figure 3 Traditional automobile manufacturing information management system overview map

2. Overview of the Tesla Management Information System

Tesla's information management system shows its unique enterprise characteristics and personalized
needs. Tesla's ERP system named Warp Drive, which is a system completely developed by Tesla
internally. It not only includes traditional ERP functions, such as supply chain, product planning,
inventory, sales order management. Prior to implementing Warp Drive, Tesla first implemented SAP
software. Although SAP is known for its advanced features and the ability to make better use of time by
automating repetitive tasks, Money and resources to improve the efficiency and productivity of the
company, but a few years ago when Tesla cars needed to upgrade their back-end software to run their
business, Tesla was not going to upgrade SAP software. So they launched a complex internal ERP
development project in just 4 months. The development of the Warp Drive system embodies Tesla's
commitment to agility, The pursuit of customization and vertical integration. Tesla needed a system that
could respond quickly to changes to support its direct sales model and continuous firmware updates,
requirements that traditional ERP systems struggled to meet. It was this new system that provided
speed and agility at a time when the company suffered all the costly shipping delays of all-electric
product models. With this new software, Tesla Motors gets a new ERP experience that drives its
production of electric vehicles to change the way we think about cars. By leveraging all the available
data they have on the cloud, and leveraging machine learning and other intelligent analytic, Tesla
Motors gets intelligent recommendations from these information systems to enable the company to
transform often complex and exhausting tasks into activities that actually provide a sustainable
competitive advantage. The Drive system provides a comprehensive and consistent view to all
company stakeholders by integrating operational and financial systems, increasing the speed of
business information flow. It also leverages data and intelligent analytic on the cloud to deliver
intelligent recommendations, transforming complex tasks into activities that provide sustainable
competitive advantage. After 8 years of iteration, Tesla's system has been completely self-developed,
and the whole company follows the unified software development management guidelines. This
self-developed ERP system enables Tesla to achieve seamless integration of internal operations
management and external customer connections, and even remote connection to Tesla electric vehicles
on the road. In general, Tesla's information management system is special in its highly customized
agility and vertical integration capabilities, which are not available in traditional car manufacturer
information systems. Tesla has achieved full control and optimization of business processes through its
self-developed ERP system Warp Drive, supporting its unique business model and rapid growth. The
following is an analysis of the type, composition, structure of Tesla enterprise management information
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system and the system of different management levels.
2.1 Types of management information systems

Tesla's management information system includes but is not limited to the following types:

Enterprise Resource Planning System(ERP): Tesla has implemented an ERP system named Warp
Drive, which centrally integrates and simplifies business processes in the areas of supply chain product
planning, inventory sales order management, asset finance, etc.

Manufacturing Execution Systems(MES): for real-time monitoring and management of production
processes.

Product Data Management Systems(PDMS): Support cavity preparation and general engineering of
accelerator components.

Asset Management Systems(AMS): Support the management and maintenance of technology and
infrastructure.

Facilities Management Systems(FMS) and Geographic Information Systems(GIS): customized to
support civil engineering.

2.2 Management information system composition

Tesla's management information system is closely aligned with its business characteristics and
industry position as an electric vehicle leader, showing distinctive personalized characteristics. This
system not only provides a comprehensive and consistent view of data within the company, but also
integrates operational and financial systems, which significantly increases the speed of business
information flow. It also empowers business management to take immediate action based on
information obtained by the system to minimize operational delays and disruptions, which is critical for
a company like Tesla that is known for rapid innovation and agile response to market changes. In
addition, Tesla's information systems, backed by optimized and reliable data, are beginning to
contribute to the business through intelligent analytic, echoing the company's practice of leveraging
vast amounts of data collected from its growing fleet to improve vehicle performance and safety
through sophisticated machine learning algorithms. The application of big data analytic combined with
in-memory technology and predictive tools has allowed Tesla to discover correlations between
behavior and outcomes, which is particularly evident in its energy business, where it has built a closed
loop of power-storage-charge-trading, and where orders for energy storage have grown significantly.
Tesla's personalized characteristics lie in its full-stack self-research capability and the ability of
hardware and software coupling, which enables the company to realize the comprehensive business
layout of data algorithms from power chips, and take the lead in the exploration of autonomous
humanoid robots and other fields, forming a real-time interactive feedback mechanism of
perception-decision planning-motion control. This capability makes Tesla's management information
system not just an internal tool, but a strategic asset that drives the company's continued innovation and
expansion in electric vehicles and energy solutions.

2.3 Management information system structure

Tesla's management information system structure shows the characteristics of functional
organizational structure, which is embodied in the following aspects:

Functional hierarchy: Tesla's organizational structure is functionally based, forming a hierarchy of
different departmental teams or offices that oversee operations at home and abroad to ensure the
smooth running of the company's businesses.

Centralization: In the management of Tesla, centralization is a prominent feature to control the
operation of the entire organization through decisions generated by a central team or group, which can
ensure the consistency and efficiency of decisions.

Department division: Tesla's department division includes both product-based and geographic-based
division. Such division facilitates the implementation of different strategies and marketing activities,
and also facilitates the organization of financial records and reports at different management levels.The
application of Tesla's management information system is as follows:
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Top Management: This level includes departments such as Finance and Technology in the CEO's
office, which represent the top management of the company at the global level and are responsible for
setting the overall strategy and direction of the company.

Middle management: Middle management includes global sales and service Engineering Human
Resources Legal and other departments. These departments play a bridging role in the organizational
structure, carrying out strategic decisions at the top and guiding day-to-day work at the bottom.

Grassroots management: Grassroots management mainly involves specific production and
operations, such as the real-time monitoring and management of MES systems in the production
process to ensure production efficiency and quality. In summary, Tesla's management information
system effectively supports the company's global operations and strategic implementation by
integrating and optimizing the information flow of different levels and departments This structure not
only improves the efficiency of decision-making, but also strengthens control over the company's
operations, allowing Tesla to stay ahead of the curve in a highly competitive market.

3. The Management Information System Supports Tesla's Competitive Strategy

Tesla's management information System (MIS) plays a crucial role in its competitive strategy, and
here are a few key points to illustrate this.A real-shot of the Tesla factory can be seen in Figure 4.

Figure 4 A real shot of the Tesla factory

3.1 Innovation and technology leadership

Through its management information system, specifically the ERP system called Warp Drive, Tesla
has centralized integration and simplification of business processes in areas such as supply chain
product planning, inventory sales order management, assets and finance. This kind of system supports
Tesla's continuous investment in technological innovation and product development, such as Autopilot
system, to maintain its competitive advantage in the global automotive and renewable energy industry.

3.2 Market Penetration and product development

Tesla uses MIS to support its growth Strategy of market penetration (Primary Strategy) and product
development (Secondary Strategy). Through an aggressive marketing strategy and an enhanced
marketing mix (4P), Tesla is increasing sales of electric vehicles in existing markets such as the United
States, while developing new products with advanced technologies to minimize environmental impact,
such as solar panels and Tesla Roadster.

3.3 Market development

Tesla's MIS supports its market development (Tertiary Strategy) by entering new markets to
increase sales and global business growth. For example, Tesla gradually expands market coverage by
establishing new offices and facilities around the world.

3.4 Differentiated competition

Tesla's MIS supports its differentiated general competitive strategy to attract target customers by
offering unique high-tech vehicles and related products. This differentiated strategy enables Tesla to
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attract customers in new markets while supporting market development by creating unique products.
3.5 Customer relationship management
Tesla uses an advanced customer relationship management system (CRM) to manage customers at

all levels, collect, analyze and manage customer data, and provide personalized service and support to
enhance customer satisfaction and loyalty. The Tesla Intelligent driving schematic is shown as Figure 5.

Figure 5 Tesla Intelligent driving schematic

Tesla factory mainly uses self-developed MES system intelligent manufacturing solution. Real-time
data monitoring and analysis. Tesla's MES system is not only a traditional manufacturing execution
system, it combines advanced technologies such as big data, artificial intelligence and cloud computing,
aiming to achieve a high degree of automation and intelligence in the production process. Through
real-time data monitoring and analysis, Tesla can obtain all kinds of information on the production line
in time, quickly respond to potential problems, so as to optimize production efficiency and reduce costs.
This self-developed MES system makes Tesla far ahead of traditional automobile manufacturers in
terms of production flexibility and response speed and overall manufacturing efficiency. Tesla's MES
system has a number of core functions, including real-time monitoring, production scheduling, quality
management, material tracking and other. Real-time monitoring functions can collect and analyze data
in real time during the production process, so as to help managers find problems and make adjustments
in time. Production scheduling functions through intelligent algorithms to optimize the production
process to ensure the efficient operation of all links. In terms of quality management, the MES system
can record the production data of each vehicle in real time, including the quality test results of each
component, to ensure that each vehicle meets Tesla's high standards. The material tracking function
tracks the flow of raw materials and finished products in real time through bar-code and RFID
technology, ensuring that the material supply chain in the production process is efficient and
transparent.

4. Key Pillars for Tesla's ERP Driven Business Transformation
4.1 Technological innovation and digital bottom drive

Tesla has significantly reduced the cost of bicycles and improved production efficiency through
technological innovation, such as integrated die casting technology. This technology has reduced the
number of welding points and the investment in manual production line, reducing the cost of bicycles
by 2000-5000 yuan, and there is potential for further reduction in the future. At the same time, the
space efficiency and process efficiency of the production workshop are greatly improved, the integrated
die casting machine covers an area of 35% less than the traditional welding equipment, and the
manufacturing time of the rear floor of the automobile is reduced from 1-2 hours to 3-5 minutes

4.2 Supply chain management
Tesla lays out the supply chain in an all-round and in-depth way through self-research,

self-produced technology innovation, joint development and other ways to support the highly
controllable and cost-effective aspects of its supply chain.
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4.3 Digital opening of the whole process

Tesla has realized the full-range digital opening of the whole process, forming a complete data
closed loop. The entire production process has achieved comprehensive cost reduction and efficiency
improvement through intensive production design, accelerated manufacturing process automation,
quality control of intelligent factory management, and information of the whole process.

4.4 Four phases of the ERP system

Tesla's ERP system consists of four phases of standardization, optimization, becoming intelligent,
and application self-drive. This covers everything from providing a comprehensive and consistent view,
increasing the speed of business information flow, empowering business management to take
immediate action based on information obtained by the system, to big data analytic combined with
memory technology and predictive tools to make ERP fully self-sustaining.

5. Tesla's Information System Supports Corporate Functions
5.1 Financial functional support

Tesla's financial strategy and capital structure management closely revolve around its
innovation-driven business model. It supports research and development and production through equity
financing and government subsidies. As it expands, it begins to leverage debt financing to balance its
capital structure. Long-term debt and convertible bonds are important sources of funds, which help to
reduce the cost of equity financing while providing investors with a flexible exit mechanism. In terms
of risk management, Tesla adopts a diversified strategy, including technical risk, market risk, and
supply chain risk decentralization. In terms of cost control, Tesla through the vertical integration of the
supply chain. In addition, Tesla also increases the added value of vehicles through software upgrades
and service charges, thereby improving the overall profitability. Analyzing Tesla's financial report, we
can see the steady growth of its revenue and profit. The company's gross and net profit margins have
improved, reflecting the effectiveness of scale effects and cost control. In addition, Tesla's cash flow
position is good, and ample cash flow provides security for the company's future expansion.

5.2 Human resources support

Tesla has taken a series of advanced measures in human resource management to improve
efficiency and employee satisfaction. First, Tesla introduced an advanced human resource information
system, which enables the company to comprehensively manage and analyze employee information to
support all aspects of human resource management such as recruitment, training, performance
management, and compensation. This system not only improves the efficiency of human resource
management but also provides data support for decision-making.

Second, Tesla attaches great importance to employee satisfaction and turnover rate control. The
company conducts regular employee satisfaction surveys to analyze the turnover rate, find out the
reasons for the turnover, and formulate corresponding solutions to reduce the turnover rate. These
measures help increase employee job satisfaction and loyalty, thereby reducing brain drain and keeping
the company competitive.

Finally, Tesla established a cross-departmental communication and collaboration mechanism to
break departmental barriers, promote information sharing and resource integration, and improve the
efficiency and quality of collaboration. This cross-functional communication and collaboration is
essential to respond quickly to market changes, innovate, and increase productivity. Through these
measures, Tesla is able to ensure effective communication and collaboration between various
departments to drive the overall growth of the company.

5.3 Operational function support

Production management system: Tesla mainly uses MES (Manufacturing Execution System) and
ERP (Enterprise Resource Planning) systems for production management to realize real-time
monitoring and management of the production process, and the integration and optimization of
resources.
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Also, Tesla's supply chain management focuses on operational management to ensure the timely
supply and efficiency of the supply chain to support its manufacturing process.

Besides, Tesla's layout design aims to achieve the optimal flow of resources and information,
improve capacity utilization, and reduce production costs.

5.4 Warehouse function support

Intelligent Warehouse System: Tesla uses a highly intelligent warehouse management System
(WMS) that integrates artificial intelligence and machine learning algorithms to predict demand and
optimize inventory levels. Tesla's warehouse management system widely uses automation technologies,
such as automated conveyor belts, robots, and automated storage systems, to improve the efficiency
and accuracy of warehouse operations.

With the support of these management information systems, Tesla is able to improve the efficiency
and effectiveness of various corporate functions and maintain its leading position in the global electric
vehicle industry.

6. Tesla's Business Model Reinvention

Tesla is revolutionizing its business model from hardware-centered to a software-ecology and
service-based one, similar to Apple's integrated system. It breaks the traditional profit-making model of
relying solely on front-end sales. By unifying Autopilot, battery tech, and car manufacturing, Tesla
reduces hardware costs and focuses on software revenue and service subscriptions.

Autopilot, EAP, and FSD have become major revenue sources, especially FSD subscriptions
providing continuous cash flow. Tesla aims to turn vehicles into intelligent mobile terminals, offering
services like entertainment, navigation, and Al-assisted driving, gradually shifting from hardware sales
to software and service fees.

It also explores the sharing economy in autonomous driving. Owners can share robotaxis via the
Tesla platform, with Tesla collecting platform and service fees. This reduces vehicle idle rates and
opens new revenue streams.

Data-driven is another key feature. As Tesla's stock and user base grow, OTA upgrades with low
cost unlock huge market potential and increase valuation. Its large-scale vertical integration from
vehicle to battery and software reduces coordination costs and infrastructure-related risks.

Tesla uses direct distribution through online and physical stores, bypassing dealerships, and is
building a rental business. Lowering insurance premiums based on real-time driving behavior and
building its own insurance unit, combined with the rental business, expands the demand side.

In summary, through multi-dimensional business model innovations, Tesla is building a new
automotive ecosystem centered on data and software. Its management information system supports the
transformation from a traditional automaker to an integrated software-service and sharing-economy
platform operator, opening new revenue channels and enhancing competitiveness.

7. Conclusion

In conclusion, this study has comprehensively analyzed Tesla's strategic transformation from a
traditional automaker to an operator of integrated software services and sharing economy platforms.
The company's Management Information System (MIS) plays a pivotal role in this transformation. By
integrating traditional ERP functions and leveraging agile customization and vertical integration, it
meets unique requirements such as direct sales and continuous firmware updates. MIS also enables
Tesla to optimize global operations, boost production efficiency, cut costs, and enhance
competitiveness. Moreover, it significantly supports various functions like finance, human resources,
operations, and warehousing. Through data-driven decision-making, customer relationship
management, and global market strategies, Tesla's MIS solidifies its leadership in the global electric
vehicle industry, adapting to and driving market expansion and change in alignment with the company's
new business model.
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