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Abstract. In the big data era, enterprises have witnessed transformative shifts in 

production, operations, and internal management. Such shifts carry significant 

ramifications for enterprise management, mandating perpetual innovation and 

adaptability in project management paradigms. As the ambit of enterprise project 

management broadens in complexity, leveraging advanced scientific and techno-

logical methodologies becomes pivotal. This synergistic integration offers pro-

ject managers deeper, more accurate data insights while streamlining the coordi-

nation of internal teams, external stakeholders, and collaborative partners, thus 

optimizing project management efficacy. This paper delves into the integration 

of big data technology within enterprise project management, furnishing insights 

pivotal for researchers, practitioners, and policymakers. By elucidating the tri-

umphant adoption of big data tools, we spotlight the merits, hurdles, and future 

potential of embracing big data in shaping the future of enterprise project man-

agement, laying the groundwork for subsequent academic inquiry and real-world 

application. 
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1 Introduction 

Project management is characterized by its wide-ranging management targets, encom-

passing various operational, production, and contract-related activities within an organ-

ization [1]. Effective project management methodologies and practices directly influ-

ence the overall quality and economic outcomes of project implementation. In the era 

of big data, the information landscape has witnessed significant transformations, 

marked by increasingly accurate and mature information processing techniques [2,3,4]. 

Consequently, major business judgments and decision-making processes have shifted 

away from intuitive experiences and increasingly rely on data-driven analyses. Within 

this evolving context, it becomes essential to integrate innovative approaches in enter-

prise project management that align with project characteristics and requirements while  
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leveraging the technological advancements brought forth by the big data era [2, 4]. This 
integration aims to establish new models for modernized project management in enter-
prises, thereby optimizing work efficiency and driving the enhancement of core com-
petitiveness. 

In light of these developments, this paper explores the application of big data tech-
nology in enterprise project management, examining its implications, challenges, and 
future prospects for researchers, practitioners, and decision-makers in the field [5, 6]. 
By examining successful case studies and evaluating the benefits and limitations, this 
study contributes to the broader understanding of harnessing big data to enhance project 
management practices and overall organizational performance. 

2 Big Data Technology and Enterprise Project Management 

2.1 The Essence of Big Data Technology 

The term "big data" refers to an extensive assemblage of data collected from multiple 
sources in diverse formats. Often characterized by real-time availability and inherent 
complexity, these datasets pose challenges in terms of time and cost associated with 
their storage and analysis in traditional databases. Conversely, big data technology en-
compasses a range of statistical models and data mining techniques employed to pro-
cess and analyse various types of data, including structured, semi-structured, quasi-
structured, and unstructured data. The primary objective of employing big data tech-
nology is to extract actionable insights and knowledge from these datasets that can in-
form practical decision-making processes [2]. Recent years have witnessed the wide-
spread proliferation of the internet and the pervasive adoption of intelligent devices, 
resulting in substantial advancements and refinements in data storage and processing 
technologies. Consequently, big data technology has emerged as a crucial and ever-
growing domain of study, offering immense potential for enhancing enterprise project 
management practices. 

2.2 The Conceptualization of Project Management 

Project management encompasses two distinct yet interconnected meanings (as shown 
in Fig. 1). Firstly, it refers to the deliberate and systematic practice of organizing and 
managing projects in a manner that acknowledges their unique characteristics and ad-
heres to their inherent patterns. This entails the conscious application of organizational 
and planning strategies to ensure the effective execution of projects. Secondly, project 
management entails the exploration and development of theories and methodologies 
that underpin the scientific organization and management of project activities. While 
the former represents practical activities, the latter represents theoretical endeavours. 
Together, these dimensions mutually reinforce and provide a scientific foundation for 
guiding project management practices. The Project Management Institute (PMI) de-
fines project management as the holistic utilization of diverse knowledge, technical 
tools, and available resources by project managers and project organizations. This en-
compasses the systematic and efficient management of the entire project lifecycle, 
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spanning from project initiation to project closure. The central objective is to enable 
projects to achieve or exceed their anticipated objectives and expectations within the 
confines of limited resources. By adopting a scientific and structured approach, project 
management seeks to enhance project outcomes, optimize resource allocation, and 
maximize project success rates. 

 
Fig. 1. Theoretical endeavours and practical activities 

2.3 Big Data Technology in Corporate Project Management  

As current business competition gradually becomes more intense, it's crucial to fully 
harness the opportunities brought about by the big data era. Based on recent literature, 
integrating big data technology into corporate project management has several signifi-
cant effects: 

1. Facilitates precise control over project investment costs 

Investment cost is a key determinant of the benefit of a business project. Precise 
control over these costs to achieve maximum economic benefits is the ultimate goal of 
project management, which has been demonstrated by the up-to-date statistics (as 
shown in Fig. 2). By incorporating big data technology in project management, data 
models can be used to analyse and mine project data, providing reliable data support 
for determining project investment costs. 

2. Enables comprehensive oversight throughout the project implementation process 

Infusing big data technology into project management allows for data aggregation, 
classification, analysis, and integration. This facilitates efficient configuration and real-
time supervision of the project management path, thereby enhancing the effectiveness, 
scientific nature, and comprehensiveness of project management. 

3. Assists in optimizing and improving project management methods 

Traditional project management mainly relies on manual management. This not only 
results in low management efficiency and a heavy workload for staff but is also prone 
to errors. With big data technology being goal-oriented and valuing data mining, it of-
fers timely, objective, and robust data support for decision-makers. This enables them 
to quickly identify and resolve issues, effectively helping businesses avoid risks arising 
from human errors. 
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3 Enterprise Project Management Process Based on Big Data 
Technology 

The goal of enterprise project management is to ensure that the implemented projects 
meet expectations. Project management encompasses the entire process of a project, 
from approval, implementation, utilization, to final delivery. Typically, project man-
agement can be divided into the initiation phase, the implementation phase, and the 
delivery phase, which together constitute the full life cycle of a project.  

Fig. 2. Economic benefits before and after big data integration 
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Fig. 3. The flowchart of project management based on big data technology 

In the era of digitalization, businesses, by combining the characteristics of project 
management and leveraging the advantages of big data technology, are crafting a "full 
life-cycle" management model for projects. This model not only realizes the complete 
process, intelligent and standardized approach of project management, but also, through 
the collection, storage, and analysis of big data, discerns the operational patterns and 
characteristics of projects. This provides a basis for decision-making for project man-
agers, which is beneficial in reducing project management costs and increasing work 
efficiency. The enterprise project management based on big data technology primarily 
includes the following stages from project initialisation, planning, execution, monitor-
ing, and closing (as shown in Fig. 3). 

3.1 Project Data Collection  

In recent years, the focus of enterprise transformation and upgrading has gradually 
shifted from automation to intelligent and digital development. Digital transformation 
is now the prevailing trend, and data collection has become an indispensable part of 
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daily business operations and management. It also serves as a new catalyst for enter-
prise growth. Throughout the life cycle of a project, a vast amount of data information 
is generated. This includes tendering data, budget data, process data, personnel data, 
financial data, material data, and quality data, among others. These data types encom-
pass both structured and unstructured data. Efficiently collecting, swiftly aggregating, 
and uniformly managing project data is crucial to enhancing project management effi-
ciency. With the support of big data, it is possible to employ the Internet of Things 
(IoT) technology and the project data management system to automatically collect rel-
evant data from each stage of the project's life cycle. This data from the IoT can then 
be aggregated at the terminal. Not only does this approach convert unstructured data 
into usable structured data, but with the use of cloud computing, correlations among 
the data can be identified. This ensures the interconnectedness of the entire project data, 
providing reliable data support for the departments and units responsible for project 
management and implementation. 

3.2 Project Data Storage 

Once enterprise project data is collected and synchronized, the resulting information is 
raw and messy. This data must undergo further cleaning, association, standardization, 
and quality checks to form uniformly standardized data, which can then be utilized for 
subsequent data analysis. One of the most critical steps in this process is the handling 
of project data storage. Practical experience indicates that this step often occupies at 
least a third of the entire project's time. The timeliness and accuracy of the initial storage 
directly influence the reliability of the final data and also affect the success or failure 
of the entire data platform project. 

Project data storage handling is the heart and key within the data domain. Tradition-
ally, data is processed mainly in three ways: offline, near-line, and real-time processing. 
Among these, offline data storage processing technology is currently the most mature 
and widely used method. This technology generally processes data on a daily basis. 
Once data collection and synchronization are in place, usually in the early hours of the 
morning, the relevant data undergoes cleaning, association, and standardization accord-
ing to pre-set procedures and is finally stored in an offline data warehouse for subse-
quent processing. The implementation of databases has facilitated complete data shar-
ing and information exchange among all personnel, eliminating the previous scenario 
where employees operated in isolated data silos. 

With the integration of big data technology and project management, businesses, 
leveraging professional stream computing tools and frameworks like Storm and Spark 
Streaming from the Spark ecosystem, can not only efficiently process data offline but 
also provide highly reliable and high-concurrency real-time data services. This enables 
project managers to view various data pertaining to the project implementation process 
at any given time, significantly aiding project management. 
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3.3 Project Data Analysis 

In the context of the big data era, data is becoming an indispensable resource in daily 
production and business management for enterprises. In the project management pro-
cess, quantifying and analysing the data involved throughout the entire life cycle of a 
project can help quickly identify core issues and assist managers in making informed 
decisions. Project data analysis is the process of using a variety of data analysis methods 
to uncover and refine the information hidden behind seemingly disorganized bulk data, 
summarizing the inherent patterns of the subject under study, and helping managers 
make effective judgments and decisions. 

For instance: 

─ By utilizing comparative analysis and deviation analysis methods, the analysis of a 
project's planned versus actual execution can offer real-time insights into the pro-
ject's progress. 

─ Through methods like comparative analysis, deviation analysis, and average analy-
sis, one can analyze the actual execution of the current project against historical data 
from similar projects, as well as analyze the costs of each phase of the actual project 
execution. This can dynamically reflect changes in project costs. 

─ By employing trend analysis, group analysis, and funnel analysis, the number, cate-
gory, level, and status of risks in various management phases can be analyzed. This 
allows managers to promptly understand the risk management situation of the pro-
ject and take targeted measures to mitigate those risks. 

From the above, it is evident that big data analysis can invigorate existing data, ena-
bling the discovery and resolution of potential risks from the data, truly allowing the 
data to "come to life and be put to use." 

3.4 Project Data Application 

Project managers, when armed with data analysis reports, can promptly detect various 
issues arising during project management. They can pinpoint more suitable solutions to 
address these challenges, reducing project risks and personnel cost investments, achiev-
ing a scientific and rational allocation of resources. All these factors lay a strong foun-
dation to ensure the smooth implementation of projects. Furthermore, these insights can 
help managers identify more appropriate management methods, further facilitating the 
project's execution. 

3.4.1 Project Initiation Phase 
1) Project initiation decision: A key task during the project initiation phase is making 

the decision to initiate. Given that the specific scale, technical route, and implementa-
tion details of the project are yet to be determined, available data is limited. However, 
this initiation decision plays a decisive role in the success or failure of a project. Thus, 
before planning, leveraging big data technology to thoroughly collect and precisely an-
alyze data from the entire life cycle of past similar projects can provide an accurate and 
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comprehensive assessment of various stages of the enterprise's investment project de-
cision and implementation. This ensures that the project initiation decision is scientifi-
cally sound. Additionally, by analyzing data from multiple case projects, enterprises 
can accumulate their own data, enhancing their project management capabilities and 
future core competitiveness, setting a solid foundation for subsequent growth. 

2) Investment estimation: During the project investment estimation phase, with the 
aid of big data, a database can be established for completed and ongoing projects. By 
statistically analyzing and comparing data related to investment budgets, implementa-
tion scales, resource allocations, and material prices of similar projects, along with the 
results from data analysis, one can make comparative corrections regarding material 
equipment prices, new technologies, and new processes. This approach can overcome 
the limitations caused by reliance on individual experience in traditional project man-
agement methods. It helps improve the accuracy of project investment estimations, 
forming a highly reliable project investment budget, and preventing the losses to the 
enterprise caused by decision-making errors. 

3.4.2 Project Preparation Phase 
The main tasks during the project preparation phase for businesses include scheme 

design, financing, tendering, and bidding, contract signing, and so forth. During this 
phase, preliminary design estimates, project bidding, contract signing, and material pro-
curement need to be completed. It's a crucial phase that determines the effectiveness of 
the project implementation. 

1)Preliminary design estimate 
The costs of a project's preliminary design estimate encompass financing fees, pre-

liminary fees, personnel costs, equipment costs, material costs, and construction fees. 
Due to the initial design of the project implementation plan, it's challenging to accu-
rately calculate the specific workload expected during the project's execution. How-
ever, with a project case database formed through big data technology, it's possible to 
analyze related metrics across different projects. Combined with data analysis results 
and market trends of the project's location, the generated results will have a certain 
degree of accuracy. 

2)Project tendering, bidding, and contract signing 
During the project tendering and bidding process, there are numerous factors to con-

sider, such as the bidder's credit qualifications, financial strength, technical prowess, 
and the strength of the project team, to name a few. Clearly, relying solely on bidding 
documents is insufficient for assessing these variables. By leveraging big data technol-
ogy to analyze and mine relevant data about bidders, enterprises can be better posi-
tioned to filter and select high-quality collaboration partners. 

3.4.3 Project Implementation Phase 
The implementation phase of project management involves the most significant in-

vestment in terms of human, financial, and material resources. It's also the stage where 
the largest and most concentrated amount of data is generated. Continuously collecting 
and analysing data, combined with adjusting project management methods based on 
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data results and revising the project's execution plan, are essential to achieve the pro-
ject's anticipated objectives comparing with planned progress in projects (as shown in 
Fig. 4). 

 
Fig. 4. Project progress over time based on big data insights 

1) Utilizing data for contract negotiations: While contracts are signed during the 
project preparation phase, there's often a need for further detailed specifications regard-
ing required materials, equipment, personnel, etc., as the project progresses. Leveraging 
big data analysis results related to market price levels can assist enterprises in accu-
rately forecasting upcoming expenses, helping to reduce project cost outlays. 

2) Data utilization in project management: Throughout the implementation of a pro-
ject, comprehensive coordination and scientific planning are required regarding the pro-
ject's progress, quality, personnel, equipment, and other facets. Based on the results 
from big data analysis, enterprises can access detailed data for various metrics. This not 
only allows for precise forecasting but also uses past data to guide current work, provid-
ing convenience for project management. 

3) Data utilization in personnel management: By using a project member manage-
ment system, various work data of team members can be collected. With data accumu-
lation from the database, it's possible to analyze individual personalities, their expertise, 
and their proficiency in specific skill sets. This insight ensures a better alignment of 
roles and responsibilities with individual strengths and expertise. Furthermore, through 
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personal growth data trajectories, team members can clearly understand their develop-
ment rate. This knowledge serves as motivation, ensuring they work with a sense of 
responsibility and commitment. 

3.4.4 Project Conclusion Phase 
At the project's conclusion, it's crucial to harness the advantages of big data technol-

ogy. A comprehensive analysis and evaluation of the legality of the project implemen-
tation procedures, the completeness of project documentation, and the reasonableness 
of project costs are conducted. This forms a data summary for the entire project execu-
tion process. At the same time, this data becomes pivotal in providing support and prep-
aration for similar upcoming projects in the future. 

4 Conclusions 

In the context of the internet age, big data technology has been extensively adopted 
across various industries. Leveraging big data in project management enables enter-
prises to gain a clearer understanding of project investment costs and the implementa-
tion process. Using detailed insights, businesses can make timely and rational adjust-
ments to their project investments and implementation plans to maximize their eco-
nomic benefits. It's imperative for companies to: 

1. Enterprises should enhance their awareness, evolve their perspectives, and keep 
abreast of contemporary developments. They must recognize the importance and ne-
cessity of big data in project management. 

2. Companies should make full use of big data in their project management efforts. 
This not only aligns with the high-quality development requirements of enterprises but 
also ensures rigorous adherence to project management mechanisms. 

3. There should be a focus on strengthening management throughout the project's 
lifecycle. Measures should be put in place to optimize resources, reduce costs, increase 
efficiency, control operational risks, enhance the project's profitability, and improve its 
economic benefits. 

4. It's crucial to take full advantage of all data generated during the project imple-
mentation. Comprehensive statistical analysis can provide businesses with scientific, 
objective, and reliable data support. This not only aids in decision-making for the com-
pany's growth but also better supports the healthy and stable development of the enter-
prise. 

In summary, as we navigate this era of digital transformation, harnessing the power 
of big data can provide businesses with the competitive edge they need to succeed, 
especially in the domain of project management. 
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