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Abstract: This paper deep dives into the multifaceted analysis faced by engineering organizations when choosing between self-hosting 

vendor software and embracing Software-as-a-Service (SaaS) cloud solutions. Beyond security and audit analysis, we explore the intricate 

interplay of factors that influence this choice, including cost, control, scalability, customization, vendor support, and alignment with 

organizational goals. Through a comprehensive comparative analysis, we examine the strengths and weaknesses of each model, providing 

a holistic view to guide informed decision-making. Our research highlights the importance of considering a diverse range of factors 

beyond security, emphasizing the need for a tailored approach that aligns with an organization's unique needs and priorities.  
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1. Introduction 
 

The rise of cloud computing has reshaped the software 

landscape, offering engineering organizations two distinct 

paths for deploying vendor software: self-hosting on their 

own infrastructure or opting for cloud-based SaaS solutions. 

This decision is not a mere technological choice but a 

strategic one, with far-reaching implications for the 

organization's security posture, operational agility, and 

financial well-being.  

 

a) Self-Hosting: The Path of Control and Customization 

Self-hosting, often driven by the desire for complete control 

over data, infrastructure, and compliance, empowers 

organizations to tailor their software environment to their 

precise specifications. It offers the potential for greater 

customization, integration with existing systems, and 

adherence to stringent regulatory requirements. However, this 

autonomy comes at a cost, demanding significant upfront 

investment in hardware, software licenses, and IT personnel. 

The ongoing burden of maintenance, updates, and security 

management can strain resources and hinder the 

organization's ability to adapt to evolving needs.  

 

b) SaaS (Cloud-Based): The Path of Agility and 

Scalability 
SaaS solutions, hosted and managed by the vendor in a cloud 

environment, promise operational agility and scalability. The 

subscription-based model eliminates upfront capital 

expenditures, offers automatic updates, and often includes 

robust security measures implemented by the vendor. This 

model appeals to organizations seeking ease of management 

and reduced IT burden. However, concerns persist regarding 

data ownership, potential multi-tenant vulnerabilities, vendor 

lock-in, expanding license cost based on the usage and limited 

customization options.  

 

 

 

c) A Multifaceted Analysis 
The choice between self-hosting and SaaS is not a binary one. 

It involves a complex interplay of factors, including:  

 

• Data Governance and Regulatory Compliance: The 

ability to meet regulatory requirements, protect sensitive 

data, and mitigate risks through robust security measures 

is paramount for engineering organizations.  

• Economic Implications: Organizations must weigh the 

upfront and ongoing costs of self-hosting against the 

subscription fees and potential cost savings associated 

with SaaS.  

• Controls and Customization: The level of control over 

the software environment and the ability to tailor it to 

specific needs can be a deciding factor for some 

organizations.  

• Elasticity and Performance: Organizations with 

fluctuating workloads or growing user bases need to 

consider the scalability and performance capabilities of 

each deployment model.  

• Reliability and Uptime Guarantees: The level of vendor 

support, service level agreements (SLAs), and uptime 

guarantees are crucial factors in ensuring operational 

continuity.  

• Strategic Alignment: The chosen deployment model 

should align with the organization's long-term strategic 

goals and technology roadmap.  

 

2. Unpacking the SaaS vs. Self-Hosted Debate 
 

a) Security and Audit Considerations 

Security and audit compliance are paramount concerns for 

engineering organizations, particularly those dealing with 

sensitive intellectual property, customer data, or operating in 

regulated industries.  

 

Self- Hosting: While self-hosting offers the potential for 

complete control over security measures, it also places the 

onus of vulnerability management, patch deployment, and 
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incident response squarely on the organization's shoulders. 

This requires a high level of expertise and continuous 

vigilance, as any lapse in security practices can expose the 

software and underlying infrastructure to significant risks. 

Moreover, maintaining comprehensive audit trails and 

ensuring compliance with industry-specific regulations can be 

resource-intensive and complex in a self-hosted environment.  

 

SaaS: SaaS providers typically invest heavily in security 

measures, leveraging economies of scale to implement robust 

security controls, intrusion detection systems, and regular 

vulnerability scanning. However, the shared nature of cloud 

environments introduces potential multi-tenant 

vulnerabilities, where a breach in one tenant's environment 

could impact others. Additionally, data residency concerns 

may arise if sensitive data is stored in jurisdictions with 

different data protection laws. Organizations must also 

carefully evaluate the SaaS provider's security practices and 

ensure they align with their own compliance requirements.  

 

b) Cost-Benefit Analysis 
Self-Hosting: The financial implications of self-hosting are 

significant. Upfront costs include hardware procurement, 

software licensing, and infrastructure setup. Ongoing 

expenses encompass maintenance, upgrades, power 

consumption, cooling, and potentially additional IT personnel 

to manage the environment. While self-hosting may offer 

long-term cost savings for organizations with predictable 

workloads, it can be expensive and inflexible for those with 

fluctuating demands.  

 

SaaS: The subscription-based model of SaaS eliminates the 

need for large upfront investments and shifts the burden of 

infrastructure maintenance and upgrades to the vendor. This 

can lead to significant cost savings, especially for smaller 

organizations or those with limited IT budgets. However, 

subscription fees can escalate over time, and organizations 

may become locked into a particular vendor, limiting their 

flexibility to switch to alternative solutions in the future.  

 

c) Control and Customization 
Self-Hosting: Self-hosting affords complete control over the 

software environment, allowing organizations to tailor 

configurations, integrate with existing systems, and 

implement custom security measures. This level of control 

can be crucial for meeting specific compliance requirements 

or integrating with legacy systems. However, it also demands 

a high level of technical expertise to manage and maintain the 

environment effectively.  

 

SaaS: SaaS solutions often offer limited customization 

options, as the software is typically configured to meet the 

needs of a broader user base. This can be a disadvantage for 

organizations with unique requirements or highly specialized 

workflows. However, the streamlined user interface and pre-

configured settings of SaaS applications can simplify 

deployment and reduce the learning curve for end users.  

 

d) Scalability and Performance 
Self-Hosting: Scaling a self-hosted environment can be 

challenging and time-consuming, often requiring the 

procurement and configuration of additional hardware 

resources. This can lead to bottlenecks and performance 

issues during periods of high demand. While virtualization 

and containerization technologies can offer some degree of 

flexibility, they still require careful planning and 

management.  

 

SaaS: Cloud-based SaaS solutions excel in scalability, 

allowing organizations to easily add or remove resources 

based on their evolving needs. This elasticity ensures optimal 

performance under varying workloads and eliminates the 

need for upfront investments in excess capacity. However, 

reliance on the vendor's infrastructure means that 

performance issues can arise if the vendor experiences 

outages or disruptions.  

 

e) Vendor Support and Reliability 
Self-Hosting: Organizations that self-host vendor software 

must rely on their own IT staff or third-party support 

providers for troubleshooting, maintenance, and incident 

response. This can be a challenge for organizations with 

limited IT resources or those lacking specialized expertise in 

the specific software. However, self-hosting can offer greater 

control over issue resolution and potentially faster response 

times in critical situations.  

 

SaaS: SaaS providers typically offer dedicated support teams 

and service level agreements (SLAs) that guarantee uptime 

and responsiveness. This can be a significant advantage for 

organizations that lack in-house expertise or prefer to 

outsource IT management. However, reliance on vendor 

support can also mean longer resolution times for complex 

issues and potential limitations in customization options.  

 

f) Strategic Alignment 
Beyond the immediate technical and operational 

considerations, the choice between self-hosting and SaaS 

must align with an organization's long-term strategic goals.  

 

Self-Hosting: For organizations with a strong emphasis on 

maintaining complete control over their technology stack and 

data, self-hosting may be the preferred option. This approach 

aligns well with a strategy focused on customization, 

integration with legacy systems, and potentially avoiding 

vendor lock-in. However, it requires a significant 

commitment to ongoing maintenance, upgrades, and security 

management, which may not be feasible for organizations 

with limited resources or those seeking to prioritize 

innovation over infrastructure management.  

 

SaaS: SaaS solutions often align with a strategy that 

prioritizes agility, scalability, and cost-effectiveness. The 

ability to rapidly deploy new applications, scale resources as 

needed, and offload the burden of infrastructure management 

can be a significant advantage for organizations seeking to 

focus on their core competencies. However, reliance on a 

vendor's platform can limit an organization's ability to 

customize the software or integrate it with existing systems, 

potentially hindering long-term strategic flexibility.  

 

3. Comparative Analysis 
 

To provide a comprehensive comparison of self-hosting and 

SaaS, we examine the threat models, contractual 

considerations, and real-world case studies for each approach.  
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a) Threat Model Comparison 

Self-Hosting: The primary threats to self-hosted 

environments include misconfigurations, inadequate 

patching, insider threats, and targeted attacks on the 

organization's infrastructure. These threats can be mitigated 

through robust security practices, regular vulnerability 

assessments, and employee training. However, the 

responsibility for identifying and addressing vulnerabilities 

rests solely on the organization, requiring a high level of 

expertise and vigilance.  

 

SaaS: SaaS environments face threats such as multi-tenant 

vulnerabilities, data breaches at the vendor level, and 

potential insider threats within the vendor's organization. 

While SaaS providers typically employ advanced security 

measures, the shared nature of cloud environments introduces 

potential risks that are beyond the control of individual 

customers. Organizations must carefully evaluate the security 

practices of their chosen vendor and ensure that they align 

with their own risk tolerance and compliance requirements.  

 

b) Contractual and Legal Considerations 
Self-Hosting: Self-hosting agreements typically involve 

perpetual licenses, giving the organization ownership of the 

software and the right to use it indefinitely. However, 

organizations are solely responsible for ensuring compliance 

with relevant regulations and maintaining the software's 

security.  

 

SaaS: SaaS agreements are typically subscription-based, 

granting the organization access to the software for a specified 

period. These agreements often include service level 

agreements (SLAs) that outline the vendor's responsibilities 

regarding uptime, performance, and security. However, 

organizations must carefully review the terms of service to 

understand their own obligations regarding data protection, 

compliance, andpotential liability in the event of a security 

incident.  

 

4. Literature Review 
 

A Deep Dive into the SaaS vs. Self-Hosted Landscape 

The ongoing debate surrounding the optimal software 

deployment model for engineering organizations, whether 

self-hosted or Software-as-a-Service (SaaS), has been a focal 

point of extensive research. This literature review delves into 

the multifaceted dimensions of this debate, examining 

security, cost, control, scalability, and strategic alignment 

while considering the unique needs of engineering teams.  

 

a) Risk Assessment and Mitigation 

Risk Assessment and Mitigation remain paramount concerns 

for engineering organizations, particularly those dealing with 

sensitive data, intellectual property, or operating in regulated 

industries. It becomes imperative to understand the shared 

responsibility model in cloud computing, where security 

responsibilities are divided between the provider and the 

customer. While SaaS providers often tout robust security 

measures, organizations must remain vigilant about data 

ownership, multi-tenant vulnerabilities, and potential insider 

threats at the vendor level. This necessitates a thorough 

evaluation of the provider's security posture, certifications, 

and incident response procedures.  

In contrast, self-hosted environments offer greater control 

over security configurations and data access. This control can 

be crucial for meeting specific compliance requirements or 

integrating with legacy systems. However, the responsibility 

for maintaining a secure environment falls entirely on the 

organization, requiring a high level of expertise and 

continuous vigilance to mitigate vulnerabilities. The risk of 

misconfigurations, inadequate patching, and limited 

resources for incident response can expose self-hosted 

environments to significant threats. Compliance with 

industry-specific regulations and maintaining audit trails can 

also be more challenging in a self-hosted environment, 

requiring dedicated resources and expertise.  

 

b) Financial Viability 

The financial implications of self-hosting versus SaaS are 

complex and context-dependent. While we emphasize the 

potential cost savings associated with SaaS, particularly for 

smaller organizations or those with limited IT budgets, there 

are also cautions that the long-term costs of SaaS 

subscriptions can escalate, potentially exceeding the cost of 

self-hosting over time. A thorough cost-benefit analysis that 

considers not only upfront investments but also ongoing 

maintenance, licensing fees, potential cost savings, and the 

total cost of ownership (TCO) over the expected lifetime of 

the software is crucial for making informed decisions.  

 

The literature also suggests that cost considerations can vary 

significantly depending on the specific software application 

and the organization's usage patterns. For instance, Gartner 

(2019) found that SaaS can be more cost-effective for 

applications with predictable usage patterns, while self-

hosting may be a better option for applications with highly 

variable usage or those requiring extensive customization.  

 

c) Flexibility and Adaptability 

The level of Flexibility and Adaptability offered by each 

deployment model is a critical factor for engineering 

organizations. This research emphasizes that self-hosting 

affords complete control over the software environment, 

enabling organizations to tailor configurations, integrate with 

existing systems, and implement custom security measures. 

This level of control can be crucial for meeting specific 

compliance requirements or integrating with legacy systems. 

However, SaaS solutions often offer limited customization 

options, as the software is typically configured to meet the 

needs of a broader user base. This can be a disadvantage for 

organizations with unique requirements or highly specialized 

workflows.  

 

Furthermore, the perceived loss of control associated with 

SaaS can be a significant barrier to adoption for some 

organizations, particularly those in highly regulated industries 

or those with a strong preference for on premises solutions.  

 

d) Performance Optimization 
Performance Optimization is essential consideration for 

engineering organizations with fluctuating workloads or 

growing user bases. Cloud-based SaaS solutions excel in 

scalability, allowing organizations to easily add or remove 

resources based on their evolving needs. This elasticity 

ensures optimal performance under varying workloads and 

eliminates the need for upfront investments in excess 
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capacity. However, reliance on the vendor's infrastructure 

means that performance issues can arise if the vendor 

experiences outages or disruptions. In contrast, scaling a self-

hosted environment can be challenging and time-consuming, 

often requiring the procurement and configuration of 

additional hardware resources. This can lead to bottlenecks 

and performance issues during periods of high demand.  

 

e) Vendor Dependency and Operational Continuity 

The level of vendor support, service level agreements (SLAs), 

and uptime guarantees are crucial factors in ensuring 

operational continuity. SaaS providers typically offer 

dedicated support teams and robust SLAs. However, reliance 

on vendor support can also mean longer resolution times for 

complex issues and potential limitations in customization 

options. In self-hosted environments, organizations are 

responsible for troubleshooting and maintenance, which can 

be a challenge for those with limited IT resources or lacking 

specialized expertise. The choice between vendor support and 

in-house expertise is a critical consideration for organizations, 

particularly those with mission-critical applications.  

 

5. Case Studies 
 

Case Study 1: Large Aerospace Manufacturer – Security 

and Compliance as Top Priorities 

 

Context: A large aerospace manufacturer develops highly 

sensitive components for military and commercial aircraft. 

Their engineering teams rely on complex design and 

simulation software that handles proprietary data and 

intellectual property.  

 

Challenge: The organization faced a choice between self-

hosting the software on their on-premises data center or 

adopting a cloud-based SaaS solution offered by the vendor. 

Security and compliance with strict industry regulations were 

paramount concerns.  

 

Decision: After a thorough risk assessment and consultation 

with legal and compliance teams, the organization opted for 

self-hosting. This allowed them to implement stringent 

security controls, maintain complete control over their data, 

and ensure compliance with industry-specific regulations. 

However, this decision required a significant investment in 

infrastructure, security personnel, and ongoing maintenance.  

 

Case Study 2: Startup Engineering Firm – Agility and 

Cost-Effectiveness 

 

Context: A startup engineering firm specializing in product 

design and development needed a project management and 

collaboration platform to streamline their workflows and 

improve team communication.  

Challenge: The firm had limited financial resources and a 

small IT team. They needed a solution that was quick to 

deploy, easy to scale, and didn't require significant upfront 

investment or ongoing maintenance.  

 

Decision: The firm chose a cloud-based SaaS project 

management platform. This allowed them to rapidly deploy 

the software, onboard their team, and start collaborating 

without the need for extensive IT resources. The subscription-

based model provided predictability in costs and allowed the 

firm to scale the solution as their team grew. However, they 

had to carefully evaluate the vendor's security practices and 

ensure that the platform met their data protection 

requirements.  

 

Case Study 3: Mid-Sized Manufacturing Company – 

Hybrid Approach 

 

Context: A mid-sized manufacturing company needed to 

upgrade their enterprise resource planning (ERP) system to 

improve operational efficiency and gain better visibility into 

their supply chain.  

 

Challenge: The company had a mix of legacy systems and 

modern applications, with varying levels of sensitivity and 

compliance requirements. They needed a solution that could 

accommodate their diverse needs while balancing cost, 

control, and scalability.  

 

Decision: The company adopted a hybrid approach, opting 

for a SaaS-based ERP system for core business functions, 

such as financials, inventory management, and customer 

relationship management (CRM). However, they chose to 

self-host a custom-built manufacturing execution system 

(MES) that integrated with their shop floor equipment and 

handled sensitive production data. This hybrid approach 

allowed them to leverage the benefits of both deployment 

models, tailoring their solution to their specific requirements 

and risk tolerance.  

 

Key Takeaways:  

 

Risk and Compliance: For organizations with highly 

sensitive data or stringent regulatory requirements, self-

hosting may offer a greater sense of control and security, 

albeit at a higher cost and resource investment.  

 

Cost and Scalability: SaaS solutions can be a cost-effective 

and scalable option for organizations with limited IT 

resources or those seeking to prioritize agility and flexibility.  

 

Hybrid Approaches: Combining self-hosting and SaaS can 

offer a balanced approach, allowing organizations to leverage 

the strengths of each model and tailor their solutions to their 

specific needs.  

 

6. Framework for Decision Making 
 

To guide engineering organizations in making informed 

decisions about software deployment, we propose a 

comprehensive framework that considers the following 

factors:  

 

Security and Audit Requirements: Clearly define the 

organization's specific security and compliance needs, 

identifying critical assets, regulatory obligations, and 

acceptable levels of risk.  

 

Cost-Benefit Analysis: Conduct a thorough cost-benefit 

analysis, comparing the total cost of ownership (TCO) of self-

hosting versus SaaS over the expected lifetime of the 
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software. Consider factors such as hardware, software, 

personnel, maintenance, and potential downtime.  

 

Control and Customization: Assess the organization's 

desire for control over the software environment and the need 

for customization. Evaluate whether the SaaS solution offers 

sufficient flexibility to meet the organization's specific 

requirements.  

 

Scalability and Performance: Consider the organization's 

current and future needs regarding scalability and 

performance. Evaluate whether the chosen deployment model 

can accommodate anticipated growth and fluctuating 

workloads.  

 

Vendor Assessment: If considering SaaS, thoroughly 

evaluate the security posture and track record of potential 

providers. Scrutinize their security certifications, incident 

response procedures, and data handling practices.  

 

Contractual Review: Carefully review the legal agreements 

and terms of service associated with both self-hosting and 

SaaS solutions. Pay close attention to clauses regarding data 

ownership, liability, indemnification, and data breach 

notifications.  

 

Strategic Alignment: Ensure that the chosen deployment 

model aligns with the organization's long-term strategic goals 

and technology roadmap. Consider factors such as the need 

for flexibility, agility, and the ability to integrate with existing 

systems.  

 

7. Conclusion 
 

The self-hosting vs. SaaS debate is not a static one, but rather 

a dynamic landscape shaped by evolving technologies, 

shifting security threats, and changing business needs. As 

we've explored, neither model offers a panacea for all 

engineering organizations. Instead, the optimal path often lies 

in a nuanced understanding of the trade-offs and the potential 

for hybrid approaches that leverage the strengths of both 

models.  

 

While self-hosting may offer the allure of complete control, it 

often comes with the burden of infrastructure management 

and the risk of falling behind in security updates. SaaS, with 

its promise of agility and scalability, may raise concerns about 

data ownership and vendor dependency.  

 

However, the future of software deployment may not be 

confined to a binary choice. Emerging technologies, such as 

containerization and serverless computing, are blurring the 

lines between self-hosted and cloud-based environments. 

Hybrid models that combine the control of self-hosting with 

the scalability of the cloud are becoming increasingly viable, 

offering organizations the best of both worlds.  

 

As technology continues to evolve, the self-hosting vs. SaaS 

decision will likely become even more nuanced. Engineering 

organizations must remain adaptable and open to new 

approaches, continually evaluating their deployment 

strategies to ensure they align with their evolving needs and 

priorities.  

In this ever-changing landscape, the key to success lies in 

understanding that the self-hosting vs. SaaS debate is not a 

zero-sum game. By embracing all point view that considers 

the full spectrum of factors – security, cost, control, 

scalability, and strategic alignment – organizations can forge 

a path that maximizes their potential for innovation, agility, 

and long-term success.  

 

This research serves as a foundation for further exploration 

into the dynamic interplay between self-hosting and SaaS. As 

technology continues to advance, we anticipate new hybrid 

models and innovative solutions to emerge, further blurring 

the lines between these two deployment paradigms. By 

staying abreast of these developments and continually 

reassessing their software deployment strategies, engineering 

organizations can position themselves at the forefront of 

technological innovation and operational excellence.  
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