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Growth in the consumption of cloud services by the regulated industry has added 

more value in the implementation of effective security and compliance control, 

especially with reference to Amazon Web Services (AWS). The article is a literature 

review and is concerned with the implementation of AWS-native facilities, settings, 

and architecture that would facilitate the special data security and regulatory 

demands of the finance, healthcare, and government sectors. It discusses data 

residency in the region, the AWS Well-Architected Framework, and the separation of 

development and production infrastructure into multiple accounts as a method of 

automating governance. The other challenges that the paper features include the 

challenges posed by the multi-cloud environment, emerging security threats, and AI 

workloads integration. This is justifiable by the fact that the review is based on the 

synthesis of existing scholarly and technical works and, thus, reflects a global 

perspective on the most effective practices that are already present in the context of 

securing AWS-based systems in regulated industries. 
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1. Introduction 

The adoption of cloud has been extremely substantial among the regulated industries, which are largely 

those in the finance industry, healthcare in the past two years, and the government services industry. 

Amazon Web Services (AWS), being one of the leaders of the market in the sphere of cloud service 

providers, has a comprehensive set of services and security systems, which are directly aimed at meeting 

the high demands of such sectors as regulations are also considered. One of the most significant 

problems is security and compliance, although AWS is less heavy and costly. The aspects that will be 

addressed by the regulated industries are not limited to the aspects of data confidentiality, data 

integrity, and data availability, because the industries should ensure that conformance with the local 

and global regulations, including GDPR, HIPAA, and PCI DSS, is upheld throughout. The fact that it is 

incredibly difficult to ensure the security of AWS settings and conformity to the ever-changing 

compliance requirements proves the importance of a mixed strategy towards cloud security, which is 

adequately organized. 

The critical aspects of the present review are the analysis of the best practices currently existing, tools 

that are inherent in AWS, and models that can be implemented in the safe management of cloud 

infrastructure. Particularly, it will be concise in the execution of security settings, identity and access 

control (IAM), encryption, and additional automation of compliance regimes, which will be mandatory 

in the regulated industries that will be regulated by the AWS settings. 
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2. AWS-Specific Configurations and Regulatory Compliance 

The first one is AWS compliance, which takes place in the existence of an idea of the jurisdiction data 

handling requirement. The bookkeeping and financial organizations in the European Economic Area 

(EEA) and the United Kingdom are expected to comply with some data locality and data security 

standards as indicators as provided in the General Data Protection Regulation (GDPR) and the United 

Kingdom Data Protection Act 2018. Such policies define the manner in which personal and financial 

information is supposed to be stored, processed, and conveyed. AWS has also been used in streamlining 

compliance to regional data residency by giving the users options for the physical location where they 

want their data replication and storage in order to reduce the impact of cross-border restrictions on 

data flows [1]. 

The security configuration of a virtual machine (EC2), storage (S3), and networking (VPC) layer is one 

of the elements that should be taken into consideration when developing a base security posture. 

Unused ports are to be shut down, and security patches and intrusion detection and prevention system 

(IDPS) configured for EC2 instances. The AWS Security Groups and the Network Access Control Lists 

(NACLs) offer both stateless and stateful filtering platforms, which offer an effective platform for 

controlling the traffic in and out of the network. The SSE-KMS and SSE-S3 encryption of the AWS S3 

buckets will also be implemented, besides the public access feature being off, so that data is not leaked 

on the storage side. AWS uses Transport Layer Security (TLS) to encrypt the data traffic in such a way 

that the services render credible service to the end-users and the services. To support these security 

measures, audit trails such as AWS CloudTrail and AWS Config must work to offer continuous 

monitoring and regulatory reporting [1]. 

3. The Role of the AWS Well-Architected Framework in Regulated Environments 

The Well-Architected Framework (WAF) at AWS is a platform for the creation of secure, high-

performance, resilient, and efficient cloud application infrastructure. The WAF Security Pillar can also 

be quite helpful in the case of controlled industries. This pillar helps institutions in offering identity-

based controls, automated security best practices, and encryption and key management service-based 

data protection. 

WAF is not a principle of design in the case of financial institutions, but it helps to comply with it also. 

It helps to fit the cloud deployment based on the requirements of the regulations by aiding in the 

introduction of least privileged access, automated response to an incident, and embedded logging. 

Speaking of the tools to mention in the framework, such proposed tools include Amazon GuardDuty, 

AWS Config, and AWS Security Hub in order to present live threat detection and compliance status of 

resources, as well as monitoring and control of the security posture respectively. It will also use them to 

maintain a long-term commitment to such policies as ISO 27001, SOC 2, and PCI DSS [2]. 

Moreover, the separation of duties is facilitated by the roles and policies offered by the AWS Identity 

and Access Management (IAM) via the usage of the WAF in financial institutions. In this, individual 

teams are able to keep their boundaries of operation and, at the same time, any changes that have been 

made within the system can be audited. It is a complex defense model, which WAF approves and is a 

requirement of institutions that have become obligated to comply with their regulatory audit and 

governance practices [2]. 
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4. Challenges and Solutions in AWS Cloud Security 

Although there exist myriads of security tools in AWS, there is dynamism in the question of cloud 

security. The threat actors keep evolving according to the cloud paradigm and exploit 

misconfigurations, inefficient credentialing, and unencrypted data storage. Human error in the form of 

incorrect permissions or publicly accessible S3 buckets, as well as a lax policy of key rotation, were found 

to be the most obvious problems associated with an AWS environment. This omission can undermine 

huge amounts of valuable information, whose absence can hardly be noticed at the moment [3]. 

To mitigate such weaknesses, security processes should be automated. AWS Config Rules and Lambda 

functions enable automatic correction of misconfigurations and, therefore, minimize response time and 

reliance on individuals. Based on this, a Lambda script can be configured to automatically remove 

public access from any S3 bucket if it becomes exposed and alert the administrators. Similarly, when 

paired with the output of GuardDuty, CloudWatch can be configured to trigger real-time alerts and 

blacklist infected resources automatically through CloudWatch notifications [3]. 

The other important challenge is the shared responsibility model. In the meantime, while the 

infrastructure below is operated by AWS, the access, encryption, application configuration, and 

functionality are all supposed to be managed by the customers. This often leads to unsecure 

deployments due to misconfigured custom environments. The responsibility of the organizations, in 

their turn, is to keep stakeholders informed of their roles and to use such tools as AWS Trusted Advisor 

that provide advice on security best practices, financial prudence, and fault tolerance [3]. 

5. Scalable Governance in Multi-Account Architectures 

The reason behind the introduction of AWS is connected with organizational growth and, in the 

staggering majority of cases, the growth of the organization up to the number of several accounts to 

spread out the load, the departments, or the environment. The distributed architecture is becoming 

more difficult and challenging to comply with and secure. A good governance plan would involve the 

centralization of policy application, cost control, and inter-account security control. 

AWS Organizations and Service Control Policies (SCP) have been provided to guarantee that 

governance is very powerful. These tools can facilitate the centralization of account management and, 

to some extent, provide compliance controls to an organizational unit (OU). In one instance, SCPs are 

able to disallow account-level access to any service not complying with internal security requirements. 

In addition, AWS Control Tower supports the use of multi-account architecture through the 

implementation of guardrails, centralized logging, and account factory facilities that simplify the 

process of compliance during implementation [4]. 

It is scaled governance in which both the security and the compliance controls are not only enforced but 

can also undergo auditing. With the help of AWS CloudFormation StackSet, security baseline IAM roles, 

account-level logging policies, and encryption settings can be implemented. Automated 

implementation and auditing can be applied in controlled industries where non-compliance is a 

punishable offense, to ensure that non-compliance is not achieved without human intervention and 

thus generate low risk and waste in operations [4]. 

The below figure illustrates a hierarchical AWS multi-account structure using organizational units to 

enforce governance and security in regulated enterprise environments. 
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Figure 1: AWS Multi-Account Governance Architecture for Enterprise Environments 

(Source: Adapted from [4]) 

6. Infrastructure Segmentation Between Development and Production 

The primary security belief of any regulated industry in the cloud is that the separation between the 

development and the production setting must be extremely strict. This type of segmentation is not only 

a best practice but also a control in business segments such as the finance and medical sectors, where 

access control, change management, and audit logs should be highly utilized. AWS encourages this level 

of account separation, VPC partitioning, and environment-specific IAM policies. 

The security measures should be stricter in a production environment, where only a few individuals and 

services should have access to the necessary resources. The development environments, in turn, may be 

more flexible, with encryption, surveillance, and data masking implemented. In the event that 

accessibility exists or more data exchange occurs between development systems and production 

systems, then it is likely to result in data leakage or credential disclosure. AWS is used to avoid instances 

of non-production systems proliferating into live services by providing an environment boundary 

presence [5]. 

This is the separation that should be maintained, particularly through automation. Cloud infrastructure 

solutions such as AWS CloudFormation or Terraform can be configured to generate segregated 

environments with default security configurations. Besides that, AWS CloudTrail and regular check-ups 

with the assistance of Amazon CloudWatch can be employed as tools for ensuring that the activity 

performed in every environment is monitored and traced. One of the IAM policies that ensures users 

are only granted what they require, based on their position, is the principle of least privilege, which is 

implemented using role-based access control (RBAC) [5]. 

The figure presents a comparative trend of compliance monitoring events over time between production 

and development AWS accounts, highlighting higher activity in the development environment. 
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Figure 2: Compliance Monitoring Events in Production vs Development Accounts 

(Simulated Data) 

7. Security, Identity, and Compliance Tools 

AWS provides a complete range of services under Security, Identity, and Compliance to handle the 

different areas of security, identity, and regulatory adherence. The most relevant ones include AWS 

IAM, Key Management Service (KMS), AWS Shield, and AWS WAF. IAM is involved with user, role, 

and permissions management; KMS is involved with the encryption lifecycle and management of keys; 

AWS Shield is involved with DDoS attacks; and AWS WAF is involved with common web exploits in 

applications, such as SQL injection and cross-site scripting (XSS). 

Integration with AWS IAM provides organizations with the opportunity to federate internal directory 

services like Microsoft Active Directory with AWS to ensure that access control in hybrid environments 

is maintained. Multi-factor authentication (MFA) is also an essential unauthorized access security 

control that helps improve identity verification. Another IAM service is Access Analyzer; it examines 

policies that may grant excessive permissions and proposes restrictions, which enhances the security 

posture [6]. 

Table 1: Key AWS Security and Compliance Tools and Their Functions 

AWS Service Function 

IAM Role-based access control and user permissions 

KMS Encryption key management for data at rest and in transit 

CloudTrail Records AWS API calls for auditing and monitoring 

Config Assesses compliance and evaluates resource configurations 

GuardDuty Intelligent threat detection using ML and anomaly detection 

Security Hub Centralized view of security alerts and compliance status 
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AWS Service Function 

Control Tower Automated setup and governance of secure multi-account environments 

Source: Compiled from [6] 

8. Multi-Cloud Security Considerations for Regulated Industries 

Although AWS is still a market leader in the cloud services provider market, the vast majority of the 

areas it dominates practice a multi-cloud strategy due to the need to prevent vendor lock-in, increase 

dependability, and meet compliance criteria, which include the distribution of data or services across 

multiple infrastructures. Nevertheless, it has its problems, which are related to the implementation of 

a multi-cloud approach. Each provider has its own tools, environments, security policies, and 

compliance solutions, and upon integration with AWS, these are supposed to have an integrated control 

system. 

Lack of visibility and asymmetry in security controls are attributes generally linked to the nature of 

multi-cloud environments. The creation of compliance gaps could result from decentralized control, 

especially in situations where monitoring, logging, and data governance are not consistently applied. 

AWS management can be achieved with such services as AWS Control Tower or AWS Security Hub, but 

the same is expected to be offered by all cloud providers. This normally involves third-party applications 

or cloud security posture management (CSPM) applications that consolidate and summarize data in 

order to confirm compliance. 

Another problem of the multi-cloud architecture is the identity and access management. The principle 

of least privilege and privilege escalation controls may not be readily applicable in practice due to the 

diversity of identity systems in cloud infrastructures. The fix is to adopt identity federation solutions or 

single sign-on (SSO) in an effort to acquire unified access between cloud providers. These are also some 

of the solutions that enable centralization of policy control, multi-factor authentication, and session 

logging, which are mandatory in regulated industries, and can help facilitate the achievement of 

auditability and compliance [7]. 

Data should also be frequently encrypted in multi-cloud environments. It encompasses the 

incorporation of meaningful management services (e.g., AWS KMS, Azure Key Vault) across all 

platforms in a general audit and control setup. Cross-cloud policies should also include key rotation, 

storage, and revocation. The loss of information or data, which is sensitive, could be caused by any 

failure in these areas. The rationale for this is that encryption keys and access rights should be managed 

uniformly across platforms—which is significant in the context of managing a multi-cloud security 

posture [7]. 

9. Emerging Threats and Future Challenges in AWS Cloud Security 

This is because the threats are still evolving and this should be part of the consideration when assessing 

cloud computing. Malware, supply chain attacks, and zero-day vulnerabilities combined with the usage 

of artificial intelligence have become issues that need a re-architecture in security to foster a proactive 

view in regulated industries, rather than a reactive one. 

The buyers of AWS (particularly those with managed environments) are finally being informed of the 

prospect of needing to defend against advanced persistent threats (APTs) that are capable of violating 

cloud-native environments, containerized applications, or poorly configured APIs. 
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It is not only Amazon EKS and Amazon ECS, but also other services that should be secured, as more 

microservice and containerized workloads should be considered in regulated spheres. The most 

common issues include inadequately configured container images, uncontrolled privileges within the 

containers, and the eventual use of weak base images. Image scanning, container runtime protection, 

and constant vulnerability assessments are also added to the list of mitigation measures. Through 

Amazon Inspector and Amazon GuardDuty, threat vectors and runtime monitoring of EKS are enabled, 

and these tools aid the countermeasures against such emergent threat vectors [8]. 

In addition, event injection, overly permissive functions, and data breaches caused by unauthenticated 

events are security vulnerabilities that are unique to serverless architecture. An example is that 

unauthorized access or disclosure of sensitive datasets might arise with AWS Lambda without 

established sandboxing and permission controls, as a result of misconfiguration. Real-time monitoring 

systems and event-based logging should be used to identify exceptions as soon as possible, and this will 

be done by securing the serverless applications. AWS X-Ray can also be configured together with AWS 

CloudTrail so that the potential to monitor event streams and detect suspicious activity becomes a 

reality [8]. 

Machine learning (ML) and artificial intelligence (AI) workloads are also posing a threat of intrusion in 

controlled industries. Information about training may hold sensitive customer information, intellectual 

property, or even regulated financial information. The laws on data protection apply to the 

anonymization, encryption, and processing of such datasets, and should be implemented in a proper 

manner as per the laws. Adversarial manipulation and data leakage are also aspects that AI models 

should be tested on. To prevent this, AWS provides model monitoring and endpoint encryption with 

the help of SageMaker [8]. 

10. Enhancing Security and Compliance in Practice 

The strategy of security-by-design should be applied at the organizational level, since the initial steps of 

AWS cloud implementation should be taken as the ground point to bridge the gap between theory and 

practice. This may be associated with the fact that security principles are applied to the architecture and 

not as post hoc patches. Infrastructure as Code (IaC) to enforce the possibility of having a repeatable 

security foundation, continuous compliance testing, robotic incident response, and non-fixed structure 

releases are other practices of significant concern. 

Moreover, business processes should also be subjected to frequent audits and security reviews. Among 

the tools, one can mention AWS Audit Manager and Config Conformance Packs that can assist 

companies in developing evidence that might be used to audit the compliance frameworks, including 

GDPR, HIPAA, and NIST 800-53. These tools can also report compliance at a minimal cost of operation 

compared to conventional audit cycles. 

As well, the overall deployment process is also security tested, compliance tested, and checked using 

the DevSecOps pipelines, which are built into the system [9]. 

The AWS security is accompanied by training of the workforce, as well. The regulatory compliance and 

general security posture should be of interest to the technical team, since they ought to be aware of the 

extent of their operations that might influence these important areas. Unused credentials, wrongly 

configured security groups, or untagged resources can be exploited in real-life scenarios. There is also 
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role-based training, periodic reviews, and security certification so that the work of the team aligns with 

industry best practices. 

Prior to the implementation of the policy in the real world, policy modifications should be tested in 

sandboxed environments just like the situation with financial institutions. CI/CD pipelines will be 

comprised of security scanners, user access, and change transparency settings. By doing that, it is not 

merely that organizations are thereby insuring themselves against dangers, but it also suggests that 

regulatory audits and assessments are performed with less hassle [9]. 

11. AWS-Specific Security Practices for Financial Services 

Finally, the largest area of data secrecy, transactional integrity, and conformability under the 

circumstances in which AWS is instigated are evoked by a sequence of specific security practices, which 

are predetermined by institutional and regulatory needs. One of such requirements is the tokenization 

of sensitive customer information, cardholder information (or account identifiers). The ecosystem that 

AWS CloudHSM and KMS provide will be able to store cryptographic keys and issue tokens safely. Such 

services mean that one cannot extract any value from the intercepted data unless it is decrypted with 

the keys. 

The next key component is real-time fraud detection, which is implemented with the help of event 

stream processing and AI/ML risk models. Amazon Kinesis is able to accept and process large amounts 

of transaction information in real-time and is implemented along with AWS Lambda functions and 

Amazon SageMaker. The following part consists of exceptions that may lead to automatic actions: 

freezing of transactions, warning of users, or session termination [10], which might include duplicate 

transactions, suspicious geolocation, or suspicious actions during the log-in process. 

Secondly, layered security architecture is extremely dependent on a regulated financial environment. It 

consists of perimeter security (AWS WAF), application layer security (API Gateway throttling and 

authentication), and DDoS protection (AWS Shield Advanced). Internal support mechanisms for the 

implementation of a zero-trust architecture include network segmentation, fine-grained IAM policies, 

and continuous device authentication. 

Auditability is also crucial in financial services. AWS is also compatible with CloudTrail and S3 Object 

Lock to ensure that it is impossible to modify or erase logs. This will ensure that audits of forensic 

investigations and post-breach assessments can be determined based on an absolute and unchangeable 

history of logs. These kinds of logs may also be incorporated with SIEM (Security Information and Event 

Management) frameworks, which are able to correlate with threat intelligence and automatic activation 

mechanisms to assist in identifying threats within the enterprise [10]. 

12. Conclusion 

AWS possesses a number of goods and services, the implementation of which can enable managed 

industries to carry out and manage security and compliance in a complex cloud service infrastructure. 

These are tackled via the integration of best practices in architecture, automated controls, scalable 

infrastructure, and a consistent threat scan to meet the high compliance requirements of laws, including 

the GDPR, HIPAA, and PCI DSS. The separation of environments and automation is also introduced in 

order to minimize threats, and the compliance posture should be enforced by keeping identity-based 

policies. 
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The dynamic nature of threats would require dynamic adaptation through the support of new AWS-

native applications and third-party tools. The implementation of such technologies as AI or serverless 

computing, which used to be viewed as a general scaled phenomenon, has to be viewed through the 

prism of security because it introduces its own unique threats. Finally, cloud security within controlled 

environments is not a single event but a dynamic process that needs strategic planning, qualified 

employees, and strong tools throughout the lifecycle of cloud implementation as well. 
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