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Abstract The oil and gas industry rely heavily on complex contracts that outline the terms and conditions of 

various deals, including joint ventures, mergers, acquisitions, and supply agreements. Analyzing these contracts 

manually is a time-consuming and error-prone process that can lead to significant financial risks. This paper 

proposes a novel approach to automate contract analysis and risk assessment in the oil and gas sector by 

leveraging data analytics and natural language processing (NLP) techniques. 

The proposed method involves the development of a comprehensive framework that integrates multiple data 

sources, such as historical contracts, market trends, and regulatory guidelines. Advanced NLP algorithms are 

employed to extract relevant information from unstructured contract documents, including key clauses, 

obligations, and risk factors. The extracted data is then processed using machine learning models to identify 

patterns, anomalies, and potential risks associated with each contract. The proposed methodology has the 

potential to revolutionize contract management practices in the oil and gas industry, leading to increased 

efficiency, reduced costs, and enhanced risk management capabilities. Further research is recommended to 

refine the NLP algorithms, incorporate additional data sources, and explore the applicability of the framework to 

other sectors with similar contractual complexities. 

 

Keywords data analytics, natural language processing, contract analysis, risk assessment, oil and gas industry, 

machine learning, risk mitigation 

Introduction  

The petroleum and natural gas sector play an indispensable role in the world’s economy, marked by complex 

transactions of substantial value. These transactions are regulated by detailed agreements defining the 

responsibilities, terms, and conditions of all entities involved. Managing these contracts efficiently is crucial for 

risk reduction, regulatory compliance, and investment value enhancement in this sector.  

The interest in employing cutting-edge technology, like data analytics and natural language processing (NLP), 

for automating the process of contract examination and risk evaluation is on the rise. These technologies 

promise to revolutionize contract management within the petroleum and natural gas sector by offering quicker, 

accurate, and more exhaustive analysis of contractual documents. 

Data analytics entails the detailed investigation of vast data sets to identify patterns, trends, and insights. In 

contract assessment, this technology can sift through contracts to pinpoint crucial information such as significant 

terms, dates, and monetary commitments. Through the deployment of statistical and machine learning 
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algorithms on this data, companies can spot possible threats, pinpoint irregularities, and make informed 

decisions. 

NLP is a subset of artificial intelligence focused on the interaction between human language and computers. It 

can process and make sense of unstructured textual data, including the stipulations and conditions found in 

contracts. By automating the extraction and analysis of information from contracts, NLP can markedly lower the 

time and effort associated with manual contract reviews. 

Incorporating data analytics and NLP for contract analysis and risk identification bestows multiple advantages 

on the petroleum and natural gas industry. It foremost facilitates the swift processing of voluminous contract 

data, enabling enterprises to spot and prioritize contracts that pose a high risk for more detailed examination. It 

also offers an objective and uniform risk evaluation method, lessening the chance for human mistakes and bias. 

Additionally, it supports proactive risk management by early identification of potential issues in the lifecycle of 

a contract, allowing for timely action and risk mitigation. 

This paper seeks to delve into the use of data analytics and NLP for the automation of contract analysis and risk 

evaluation in the petroleum and natural gas sector. The forthcoming sections will shed light on the current 

landscape of contract management in the sector, outline the principal challenges and opportunities, and suggest a 

method for integrating these technologies into the contract management framework. 

 

Problem Statement 

The petroleum and natural gas sector are grappling with the daunting task of handling an ever-increasing 

volume and complexity of contractual agreements that are fundamental to its operational framework. These 

agreements, encompassing but not limited to joint ventures, production sharing, and service provision contracts, 

are pivotal for the prospering of petroleum and gas endeavors. Nonetheless, the prevalent manual strategies for 

contract scrutiny and risk evaluation fall short in adeptly managing the breadth and detail of these agreements. 

Manually reviewing contracts is notably laborious and demands a substantial amount of expert knowledge and 

assets. Legal practitioners and industry experts are compelled to meticulously scrutinize extensive documents, 

pinpointing crucial clauses and stipulations, alongside evaluating potential hazards and advantages. This method 

is not just inefficient but is also susceptible to human errors and inconsistencies, which might result in 

overlooked opportunities, financial setbacks, and disputes. 

Additionally, the interpretive nature imbued in human analysis could induce divergent appraisals of identical 

contract conditions, fostering inconsistent hazard evaluations amongst diverse contracts and initiatives. This 

deviation in risk analysis impedes sound decision-making and risk governance within the sector. 

A significant predicament is the manual method's limited capacity for scalability. With the amplification in both 

the volume and intricacy of contracts, entities are struggling to keep up with the necessity for contract 

assessments and risk evaluations. Such constraints can cause project commissioning delays, missed timelines, 

and squandered prospects. 

Moreover, the traditional mode of contract scrutiny fails to capitalize on the extensive data pool produced by the 

sector. Contracts are repositories of valuable insights regarding terms, conditions, and the performance of oil 

and gas projects. Nevertheless, this data frequently exists in an unstructured format dispersed across various 

documents and systems, complicating the extraction and analysis process. Consequently, entities are not fully 

leveraging this information to distil insights on contract performance, discern trends, and make informed 

decisions. 

The absence of a centralized, automated system for contract examination and risk evaluation further obstructs 

synergy and knowledge transfer among the industry's various stakeholders. Legal professionals, sector 

specialists, and project overseers often operate in isolation, causing effort duplication and variances in contract 

interpretation and risk evaluation. 
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Solution  

The proposed solution aims to automate the process of contract analysis and risk assessment by utilizing data 

analytics and natural language processing (NLP) techniques, while ensuring scalability, security, and cost-

effectiveness. 

The architecture of the proposed solution consists of the following components: 

1. Gathering and Archiving Data: 

• For the central repository of agreement documents, Amazon’s Simple Storage Service (S3) will serve 

as the chief archival solution. S3 is renowned for its scalability and robust security measures, perfect 

for housing unstructured data like PDF contracts and scanned contract images. 

• To enable the initiation of data collection workflows when new agreement documents are uploaded to 

S3, AWS Lambda, a computing solution that operates without servers, will be employed. These 

Lambda functions are designed to commence the processing and extraction of contract-related data and 

metadata. 

To keep track and handle the metadata and findings from the analysis, Amazon DynamoDB, a NoSQL 

database offering, will be utilized. With its promise of scalability and prompt response times, 

DynamoDB is an ideal choice for managing vast amounts of contract-related data. 

 

2. Processing and Analyzing Data: 

• For pulling out pertinent details from the agreements stored in S3, AWS Textract, a machine learning-

powered service, will be deployed. Textract is capable of identifying and extracting structured data 

such as key-value pairs and tables from the documents automatically. 

• To analyze the textual content extracted from the agreements, AWS Comprehend, which leverages 

natural language processing, will be applied. This service has pre-developed models for recognizing 

entities, analyzing sentiments, and classifying documents according to their content. 

• AWS Glue, a service dedicated to ETL processes, will be tasked with transforming and augmenting the 

extracted data from contracts. This includes cleaning the data, ensuring quality, and defining a common 

schema for deeper analysis. 

• Amazon Athena, an interactive service for queries, will be applied to delve into the contract data stored 

in S3. Utilizing standard SQL, Athena enables the exploration of large datasets to unearth insights 

about contract terms, trends, and potential risks. 

 

3. Assessing Risks and Reporting: 

• For crafting and implementing bespoke models for risk evaluation, Amazon SageMaker, a 

comprehensive machine learning platform, will be brought into play. SageMaker’s assortment of 

algorithms and frameworks aids in crafting models that can forecast the probability and repercussions 

of potential risks. 

• The creation of dynamic dashboards and reports revolving around contract analyses and risk 

evaluations will be facilitated by AWS QuickSight, a BI tool. Quick Sight’s capabilities allow for the 

crafting of insightful and visually compelling dashboards for collaborative and evaluative purposes. 

 

4. Security and Permission Management: 

• AWS Identity and Access Management (IAM) will be the tool of choice for regulating user access and 

rights across the utilized AWS services and resources. IAM ensures precise access control, aligning 

user capabilities with their roles, bolstering system security and integrity. 

• For safeguarding access to the contract analysis and risk assessment tools, Amazon Cognito will be 

leveraged. This service streamlines the creation and management of user authentication, delivering a 

secure and uninterrupted access framework. 
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5. Deployment and Scale Management: 

• The automation of the solution’s deployment and its infrastructure management will be handled by 

AWS CloudFormation, adhering to the infrastructure as code paradigm. This service simplifies the 

replication of AWS resource deployments across varied settings through templating. 

• The need for adjusting computing capacity based on demand will be addressed by Amazon EC2 Auto 

Scaling. This feature guarantees that the solution accommodates fluctuating processing needs while 

also optimizing cost by scaling resources appropriately. 

Leveraging AWS tools presents multiple advantages for automating contract analysis and risk evaluation within 

the oil and gas sector: 

• The ability to scale is inherent in services like S3, DynamoDB, and EC2 Auto Scaling, ensuring that 

the solution expands smoothly alongside growing contract volumes. The serverless architecture of 

certain services further enhances this scalability by auto-adjusting resources based on user demand. 

• The solution’s process of data extraction, analysis, and risk assessment becomes automated through 

integrated AWS services like Lambda, Textract, and Comprehend, diminishing the need for manual 

oversight and expediting contract reviewal. 

• AWS Glue, Athena, and QuickSight facilitate robust analytics capabilities, allowing easy data querying 

and the identification of contract patterns and trends for in-depth insight. 

• The implementation of Amazon SageMaker assists in the creation of machine learning models for risk 

assessment that are informed by historical contract data, yielding precise risk forecasts for proactive 

mitigation efforts. 

• AWS ensures a secure and compliant environment for contract data handling. The structured access 

provided by IAM and Cognito, coupled with data encryption and protection measures, secures sensitive 

information. 

• The pay-as-you-go model of AWS services and the efficiency of serverless architectures and auto-

scaling features contribute to a cost-effective solution when compared to traditional, in-house setups. 

 

Architecture Diagram 
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Architecture Overview 

The proposed solution for automating contract analysis and risk assessment in the oil and gas industry leverages 

various AWS services to create a scalable, secure, and efficient architecture.  

 

Data Ingestion and Storage 

• At the beginning, contract documents are fed into Amazon S3, acting as the principal repository for 

unstructured data. S3 offers a scalable and robust storage solution capable of handling a significant 

volume of contract documents in diverse formats, including PDFs and scanned images. 

• Upon the addition of new contract documents to S3, AWS Lambda functions get activated. These 

serverless operations kickstart the workflows for data extraction and processing, ensuring the 

immediate processing of contract data upon its entry. 

• The metadata that's been pulled out and the results from the analysis find their storage in Amazon 

DynamoDB, a NoSQL database service known for its high scalability and minimal latency. 

DynamoDB excels in storing and fetching vast amounts of structured contract data quickly, facilitating 

effective data retrieval and analysis. 

 

Data Processing and Analysis 

• With the contract documents secured in S3, AWS Textract comes into play to pull out pertinent 

information from them. Textract is a machine learning service that excels at identifying and extracting 

structured data from contracts, like key-value pairs and tables, thus removing the need for manual input 

and ensuring the precise capture of significant contract specifics. 

• For analyzing the text data extracted from contracts, AWS Comprehend is utilized. This natural 

language processing (NLP) service leverages pre-trained models for tasks such as entity recognition, 

sentiment analysis, and topic modeling. It's capable of pinpointing key contract entities, evaluating the 

sentiment of contractual clauses, and sorting contracts by content. 

• AWS Glue is employed for the transformation and enhancement of extracted contract data. As a 

comprehensive ETL (Extract, Transform, Load) service, Glue aids in the alteration, cleaning, and 

normalization of data. It plays a pivotal role in establishing a uniform schema for contract data, 

prepping it for further analysis and visualization. 

• To dissect the processed contract data stored in S3, Amazon Athena, an interactive querying service, is 

used. Athena enables the execution of ad-hoc queries in standard SQL to derive insights into contract 

terms, discern patterns, and appraise potential risks, offering a potent and adaptable approach for 

exploring and analyzing vast data sets. 

 

Risk Assessment and Reporting 

• Amazon SageMaker, a comprehensive machine learning platform, is put to use for constructing and 

implementing bespoke risk evaluation models. With its array of algorithms and frameworks, 

SageMaker facilitates the training and deployment of machine learning models, which are honed on 

historical contract data to forecast potential contract-associated risk probabilities and impacts. 

• AWS QuickSight, a business intelligence (BI) and data visualization service, is leveraged to craft 

interactive dashboards and reports for dissecting contract analysis and risk evaluation. QuickSight 

allows for the creation of engaging and informative dashboards, offering crucial metrics, visualizations, 

and insights into contract efficiency and risks. These dashboards enable straightforward sharing and 

collaboration, fostering data-driven decisions. 
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Security and Access Control 

• Given the delicate nature of contract data, security is of paramount importance in the architecture. User 

access and permissions for the various AWS services and resources in the solution are managed 

through AWS Identity and Access Management (IAM), which ensures precise access control and 

safeguards the system's security and integrity. 

• Amazon Cognito, a service dedicated to user authentication and authorization, secures access to the 

contract analysis and risk evaluation application. Cognito facilitates the establishment of user pools and 

the management of user authentication processes, allowing secure and seamless application access. 

 

Deployment and Scalability 

• AWS CloudFormation is harnessed to automate the deployment and management of the architectural 

solution. As an infrastructure as code (IaC) service, CloudFormation allows for the crafting of 

templates defining the AWS resources necessary for the solution. These templates guarantee consistent 

and repeatable deployments across varied environments, simplifying architecture management and 

upkeep. 

• To auto-adjust computing capacity based on workload demands, Amazon EC2 Auto Scaling is 

employed. This functionality ensures the solution can adapt to fluctuating traffic and processing needs 

while also optimizing costs by scaling resources to match demand. This adaptability endorses the 

architecture's capability to effortlessly manage the expanding volume and intricacy of contracts. 

 

Integration and Data Flow 

• Integrating various AWS services facilitates seamless data and processing flow within the architecture. 

Contract documents ingested into Amazon S3 trigger AWS Lambda operations to commence the data 

extraction procedure using AWS Textract and Comprehend. The transformed and enriched data is then 

saved in Amazon DynamoDB for efficient analysis and query execution. 

• Processed contract data is examined using Amazon Athena, yielding insights and identifying potential 

risks, while AWS QuickSight transforms the analyzed data into interactive dashboards and reports for 

stakeholder consultation. 

• Concurrently, Amazon SageMaker develops and trains risk evaluation models using historical contract 

information. These models are deployed for predicting risks in new contracts, integrating these 

predictions into the reports and dashboards for a holistic view of contract-related risks. 

• Throughout, IAM and Cognito guarantee secure access control and authentication, whereas AWS 

CloudFormation and EC2 Auto Scaling promote scalable, automated deployment and system 

management. 

 

Implementation  

Implementation using AWS Services 

Gathering and Keeping Data 

Amazon S3 

• Contract files gets uploaded into Amazon S3 containers, acting as the main repository for non-

structured data. 

• These containers get arranged with necessary permissions and access safeguards, ensuring the security 

and conformity of the data. 

• Automated lifecycle rules might be programmed to shift older agreements into less expensive storage 

options or to preserve them over long periods. 
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AWS Lambda 

• Upon the addition of new contract files in S3, Lambda scripts gets activated to start pulling information 

from these documents. 

• Scripted in compatible programming languages like Python or Node.js, they are set to run when S3 

notices new uploads. 

• AWS Textract and Comprehend are then called upon by these Lambda scripts for extracting and 

studying the contract details. 

 

Amazon DynamoDB 

• DynamoDB repositories are established for keeping the metadata and outcomes of analysis derived 

from the contract files. 

• These repositories are structured with fitting keys for partition and sort, facilitating effective search and 

data retrieval. 

• Depending on anticipated traffic for reading/writing actions, users can opt between provisioned or on-

demand capacity modes. 

 

Data Handling and Analysis 

AWS Textract 

• Textract is applied for pulling out text, key-value correlations, and matrices from the stored contract 

files in S3. 

• The S3 file location for the contract is passed when the Lambda function calls the Textract API. 

Textract provides back the extracted info in JSON form, which is then decoded and kept in 

DynamoDB. 

 

AWS Comprehend 

• For processing the natural language in the text information from contracts, comprehend is utilized. 

• Extracted text is forwarded to the Comprehend API by the Lambda function. 

• The outcomes from entity identifying, feeling analysis, and theme modeling are received from 

Comprehend and deposited in DynamoDB. 

 

AWS Glue 

• To alter and enhance the contract information kept in DynamoDB, Glue finds its use. 

• Tasks in Glue are generated for data cleaning, normalization, and transforming schemas. 

• Once transformed, data is either restored in DynamoDB or optionally in Amazon S3 for deeper 

analysis. 

 

Amazon Athena 

• Athena allows for on-the-spot queries on the processed contract data held in S3. 

• Tables in Athena are formed based on the altered data schema, offering SQL-like query features. 

• Through these queries, analysis of contract stipulations, spotting trends, and evaluating risks are 

achievable. 

 

Evaluating Risk and Reporting 

Amazon SageMaker 

• SageMaker assists in crafting and deploying models for assessing risks. 

• Past contract data schools machine learning models using either SageMaker's built-in or custom 

algorithms. 
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These trained models become deployable as endpoints, ready for making risk predictions on new 

contracts. 

 

AWS QuickSight 

• QuickSight facilitates the creation of interactive dashboards and reports focusing on contract analysis 

and risk evaluation. 

• It connects with data sources like Athena or DynamoDB repositories. 

• Dashboards are crafted with a drag-and-drop interface, integrating different charts, tables, and visuals. 

• Access to these dashboards is gained via the QuickSight online platform or by embedding them within 

custom applications. 

 

Security and Entry Management 

AWS Identity and Access Management (IAM) 

• IAM manages access and permissions for AWS services involved in the solution. 

• Roles and policies within IAM are established to give correct permissions to Lambda operations, Glue 

tasks, and more services. 

• Keys for access and secrets are securely administered and rotated on a regular basis. 

 

Amazon Cognito 

• Cognito implements user authentication and authorization for the application of analyzing contracts 

and assessing risks. 

• User pools for managing identities and authentications are created. 

• Authenticated users get access to necessary AWS resources through configured identity pools. 

• Cognito works alongside IAM for detailed access control based on user roles and permissions. 

 

Deployment and Scalability 

AWS CloudFormation 

• Infrastructure as code for the solution is defined using CloudFormation templates. 

• These templates detail the AWS resources, their settings, and interdependencies. 

• By using these templates, CloudFormation stacks are set up and updated, assuring consistent and 

repeatable deployments. 

 

Amazon EC2 Auto Scaling 

• To adapt computing power in line with workload demands, EC2 Auto Scaling is set. 

• Policies for scaling outlines the least, most, and desired instance numbers within the Auto Scaling 

squad. 

• Based on metrics such as CPU usage or request volume, CloudWatch alarms activates scaling actions. 

 

Monitoring and Logging 

Amazon CloudWatch 

• CloudWatch monitors the performance and status of the utilized AWS services in the solution. 

• It collects metrics and logs from services including Lambda, DynamoDB, and Glue. 

• Alarms and alerts are established for informing about critical problems or unusual activities. 

 

AWS CloudTrail 

• CloudTrail is activated for documenting API activities and user transactions across the AWS services. 

• Logs for trails are maintained in S3 repositories for audit and compliance purposes. 
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• Tools like Amazon Athena or Amazon CloudWatch Logs Insights are used for analyzing the logs. 

•  

Integration and API Engineering 

Amazon API Gateway 

• API Gateway crafts and oversees APIs to assimilate the contract analysis and risk assessment solution 

with external systems. 

• It defines RESTful APIs for exposing solution functionalities, like fetching contract metadata or 

initiating risk assessments. 

• Serving as the interaction point, API Gateway enables secure transactions between external systems 

and the solution. 

 

AWS Lambda 

• Lambda scripts are developed for managing API requests and conducting required processing. 

• Triggered by API Gateway events, these scripts execute vital business logic. 

• They interact with various AWS services, such as DynamoDB or SageMaker, for data retrieval or 

processing. 

 

Cost Management 

AWS Cost Explorer 

• Cost Explorer tracks and scrutinizes the expenditure linked to the AWS services engaged in the 

solution. 

• It generates reports on costs and usage, shedding light on spending patterns and identifying areas for 

cost-saving. 

• Spending is categorized and monitored using cost allocation tags by contracts or business segments. 

 

AWS Budgets 

• Budgets are established to set expense thresholds and alert when spending crosses these predefined 

limits. 

• They produce reports contrasting actual versus planned expenses. 

• Budgets assist in enforcing expenditure controls and make informed decisions regarding resource 

distribution. 

 

Implementation of PoC 

Implementation for Proof of Concept (PoC) 

When implementing a Proof of Concept (PoC) for the automated contract analysis and risk assessment solution 

in the oil and gas industry, the focus is on validating the feasibility and effectiveness of the proposed 

architecture. The PoC implementation should demonstrate the key functionalities and benefits of the solution 

while minimizing the scope and complexity. Let's discuss the steps involved in implementing a PoC using AWS 

services. 

Scope Definition 

- Clearly define the objectives and scope of the PoC, including the specific use cases and functionalities to be 

demonstrated. 

- Identify a representative subset of contract documents that cover various types and complexities. 

- Determine the key metrics and success criteria for evaluating the PoC results. 
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Data Ingestion and Storage 

Create an S3 bucket to store the selected contract documents for the PoC. 

• Develop a simplified data ingestion process using AWS Lambda functions to trigger the data extraction 

workflow upon contract upload. 

• Configure the necessary IAM roles and permissions for the Lambda functions to access S3 and other 

required services. 

• Set up a DynamoDB table to store the extracted metadata and analysis results. 

 

Data Processing and Analysis 

• Implement Lambda functions to invoke AWS Textract and Comprehend services for data extraction 

and analysis. 

• Use Textract to extract key-value pairs, tables, and other relevant data from the contract documents. 

• Utilize Comprehend to perform entity recognition, sentiment analysis, and topic modeling on the 

extracted text. 

• Store the processed data in the DynamoDB table for further analysis. 

 

Risk Assessment and Reporting 

• Develop a simplified risk assessment model using Amazon SageMaker, focusing on a specific risk 

category or use case. 

• Train the model using a labeled dataset of historical contracts and their associated risks. 

• Deploy the trained model as a SageMaker endpoint for real-time risk predictions. 

• Create a basic QuickSight dashboard to visualize the contract metadata, risk predictions, and key 

insights. 

 

Integration and Testing 

• Develop a simple API using Amazon API Gateway to expose the core functionalities of the PoC 

solution. 

• Implement Lambda functions to handle the API requests and integrate with the relevant AWS services. 

• Conduct thorough testing of the end-to-end workflow, including data ingestion, processing, risk 

assessment, and reporting. 

• Validate the accuracy and performance of the risk assessment model using a separate test dataset. 

 

User Feedback and Iteration 

• Engage with a select group of users, such as legal experts and risk analysts, to gather feedback on the 

PoC solution. 

• Collect insights on the usability, effectiveness, and potential improvements of the solution. 

• Iterate on the PoC implementation based on user feedback, refining the functionalities and user 

experience. 

 

Evaluation and Next Steps 

• Assess the PoC results against the defined success criteria and metrics. 

• Evaluate the feasibility, scalability, and potential benefits of the solution based on the PoC findings. 

• Identify areas for improvement and additional features to be incorporated in the full-scale 

implementation. 

• Prepare a report summarizing the PoC outcomes, lessons learned, and recommendations for the next 

steps. 
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Uses  

Here are business issue findings that can be derived from the ingested data at the Data Analytics  

1. Identification of high-risk clauses and provisions in contracts that may lead to potential disputes or financial 

losses. 

 
2. Detection of non-standard or missing clauses in contracts that deviate from industry best practices or 

company policies. 

 
3. Assessment of the overall sentiment and tone of the contract language to identify potential areas of concern or 

negotiation. 
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4. Identification of key entities, such as counterparties, assets, and locations, mentioned in the contracts for 

enhanced risk profiling. 

 

 
5. Analysis of the financial terms and conditions, including pricing, royalties, and payment schedules, to ensure 

compliance and profitability. 

 
6. Evaluation of the environmental and social clauses in contracts to assess the company's exposure to 

sustainability risks. 
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7. Detection of potential conflicts of interest or related-party transactions that may pose reputational or legal 

risks. 

 
8. Identification of contracts with non-standard or excessive indemnification clauses that could lead to undue 

liabilities. 

 
9. Assessment of the termination and dispute resolution clauses to ensure adequate protection and risk 

mitigation. 

 
10. Analysis of the force majeure provisions to understand the company's exposure to external events and 

disruptions. 
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11. Identification of contracts with non-compete or confidentiality clauses that may restrict future business 

opportunities. 

 
12. Evaluation of the intellectual property rights and licensing terms in contracts to safeguard the company's 

proprietary assets. 

 
13. Detection of contracts with ambiguous or inconsistent language that may lead to misinterpretation or legal 

disputes. 

 
14. Assessment of the insurance and liability provisions to ensure adequate coverage and risk transfer. 
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15. Identification of contracts with excessive or unwarranted warranties that may expose the company to 

additional obligations. 

 
16. Analysis of the change management and variation clauses to assess the flexibility and adaptability of the 

contracts. 

 
17. Evaluation of the performance metrics and service level agreements (SLAs) in contracts to monitor and 

manage vendor performance. 

 
18. Detection of contracts with non-standard or inadequate audit and inspection rights that may limit 

transparency and accountability. 
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19. Identification of contracts with excessive or one-sided termination rights that may pose risks to business 

continuity. 

 
20. Assessment of the compliance with applicable laws, regulations, and industry standards across different 

jurisdictions and contract types. 

 
 

Impact 

Based on the business issue findings derived from the Data Analytics layer, here are significant impacts that 

utilizing data analytics and natural language processing for automated contract analysis and risk assessment can 

bring to the oil and gas business: 

 

1. Boosting Risk Reduction Efforts:  

Through the identification of clauses with high risk, unconventional provisions, and potential concerns, 

companies can actively lessen the risk tied to contracts.  

This action aids in lowering the odds of legal disputes, financial setbacks, and damage to reputation. 

2. Elevating Contract Adherence:  

The adoption of automated analysis of contracts ensures compliance with industry standards, organizational 

policies, and relevant laws, helping to curb legal risks and diminish the chances of incurring penalties. 

3. Ramping Up Operational Productivity:  

The shift from manual to automated analysis of contracts significantly cuts down time and labor, enabling 

businesses to refine their contract management processes, allocate resources to more valuable tasks, and 

enhance productivity on the whole. 

4. Advancing Decision-Making Quality: 

Insights obtained through data analytics empower executives to base their contract-related decisions on solid 

data, including negotiations and risk evaluations, thereby fostering strategic and well-informed decisions that 

optimize results and reduce potential losses. 
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5. Empowering Negotiation Leverage:  

Identifying critical entities, financial stipulations, and negotiation possibilities enables businesses to strengthen 

their position during negotiations.  

This enhancement helps secure advantageous contract terms, increase value, and safeguard the organization's 

interests. 

6. Boosting Sustainability and Prestige: 

Examining contracts for environmental and social clauses allows companies to gauge their risk in these areas. 

Proactively tackling these matters showcases a commitment to responsible operations, uplifting the company's 

reputation and appealing to eco-conscious partners and investors. 

7. Optimizing Vendor Supervision:  

Analysis of performance indicators, agreements on service levels, and clauses on contract termination 

contributes to efficient vendor management. 

It facilitates the monitoring of vendor performance, guarantees accountability, and aids in making decisions 

about vendor contracts and renewals. 

8. Proactive Protection of Intellectual Property:  

The examination of contracts to identify rights to intellectual property and licensing arrangements plays a 

crucial role in protecting a company's exclusive assets.  

Being proactive in this area helps a business maintain its competitive edge and avert potential infringements or 

misuses. 

9. Minimizing Legal and Fiscal Risks: 

Automated analysis of contracts is instrumental in spotting potential conflicts of interest, transactions with 

related parties, and overly generous indemnification clauses.  

Early identification and resolution of these issues help minimize legal and fiscal risks, reducing the likelihood of 

expensive disputes or settlements. 

10. Increasing Scalability and Flexibility:  

The application of automated contract analysis tools, enhanced with data analytics and natural language 

processing, permits businesses to efficiently scale their contract management operations. 

This adaptability allows for the handling of an increasing number of contracts, quick adjustment to market 

shifts, and rapid response to emerging opportunities or challenges. 

 

Extended Use Cases 

Here are extended use cases for different industries  

1. Health Industry: 

• Automated analysis of patient consent forms and treatment agreements to ensure compliance with 

healthcare regulations and protect patient rights. 

• Identification of potential risks and liabilities in contracts with healthcare providers, insurers, and 

pharmaceutical companies. 

 

2. Retail Industry: 

• Analysis of supplier contracts to identify favorable terms, pricing discounts, and potential supply chain 

risks. 

• Automated review of lease agreements for retail store locations to ensure compliance with local 

regulations and optimize rental costs. 

 

3. Travel Industry: 

• Automated analysis of travel agency contracts with airlines, hotels, and tour operators to identify 

potential risks and optimize revenue sharing agreements. 
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• Identification of clauses related to cancellations, refunds, and travel disruptions in customer agreements 

to improve customer service and minimize financial losses. 

 

4. Pharmacy Industry: 

• Automated review of contracts with drug manufacturers and distributors to ensure compliance with 

regulatory requirements and identify potential supply chain risks. 

• Analysis of pharmacy benefit manager (PBM) contracts to optimize reimbursement rates and identify 

areas for cost savings. 

 

5. Hospitality Industry: 

• Automated analysis of franchise agreements and management contracts to ensure consistency and 

compliance with brand standards. 

• Identification of potential risks and liabilities in contracts with suppliers, vendors, and service providers 

to maintain quality and protect the brand reputation. 

 

6. Supply Chain Industry: 

• Automated analysis of procurement contracts to identify potential risks, optimize pricing, and ensure 

compliance with ethical and sustainable sourcing practices. 

• Identification of clauses related to delivery terms, quality specifications, and performance metrics to 

monitor and manage supplier performance effectively. 

 

7. Finance Industry: 

• Automated review of loan agreements, derivatives contracts, and other financial instruments to identify 

potential risks and ensure compliance with regulations. 

• Analysis of contracts with third-party service providers, such as IT vendors and consultants, to manage 

risks and protect sensitive financial data. 

 

8. E-commerce Industry: 

• Automated analysis of user agreements and privacy policies to ensure compliance with data protection 

regulations and maintain customer trust. 

• Identification of potential risks and liabilities in contracts with payment processors, logistics providers, 

and marketing affiliates to optimize operations and protect the business. 

 

9. Shipping Industry: 

• Automated review of charter party agreements and bills of lading to identify potential risks and 

optimize cargo transportation terms. 

• Analysis of contracts with port authorities, customs brokers, and insurance providers to ensure 

compliance and minimize potential disruptions. 

 

10. Customer Relationship Management (CRM) Industry: 

• Automated analysis of customer contracts and service level agreements (SLAs) to ensure consistency 

and adherence to promised terms. 

• Identification of potential risks and opportunities in contracts with CRM software vendors and data 

providers to optimize system performance and protect customer data. 
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Conclusion 

Harnessing data analytics along with natural language processing for the automated examination and risk 

evaluation of contracts in the oil and gas industry offers a groundbreaking opportunity to reform how contract 

management is done. This sector is dependent on intricate contracts for managing transactions of substantial 

value, and the old-fashioned manual method of analyzing these contracts struggles to keep up with their 

expanding scope and complexity. 

Employing cutting-edge technology like data analytics and NLP allows for the automated extraction, scrutiny, 

and interpretation of crucial contract data. This shift enables quicker, more precise, and wider-ranging reviews 

of contracts, diminishing the time and labor involved in manual checks. As a result, experts in legal and domain-

specific fields can redirect their focus to tasks of higher value. 

The suggested structural design for the solution, integrating AWS utilities like Amazon S3, AWS Lambda, 

Amazon DynamoDB, AWS Textract, AWS Comprehend, and Amazon SageMaker, lays out a scalable, secure, 

and cost-efficient method to adopt automated contract examination and risk evaluation. These tools facilitate the 

intake, conservation, processing, scrutiny, and depiction of contract-related data, allowing firms to uncover vital 

insights and make informed decisions rooted in data. 

Additionally, the wide applicability of automated contract analysis and risk evaluation beyond the oil and gas 

sector into fields such as healthcare, retail, travel, pharmaceuticals, hospitality, supply chain, finance, e-

commerce, shipping, and CRM illustrates its potential. The methodologies and technologies discussed in this 

document can be customized to meet the unique demands and challenges of each sector, propelling innovation 

and enhancements in contract management procedures. 

It's critical to acknowledge, nonetheless, that the adoption of automated contract analysis and risk evaluation 

through data analytics and NLP comes with its own set of challenges. Firms need to invest in required 

infrastructure, skilled personnel, and processes for change management to ensure the smooth integration and 

utilization of these technologies. The intricate and variable nature of contract language, along with the necessity 

for industry-specific knowledge, may necessitate continuous refinement and adjustments to the solution. 

Future explorations could aim at boosting the precision and efficiency of NLP algorithms, adding more data 

sources and ontologies related to specific industries, and considering the incorporation of other up-and-coming 

technologies like blockchain and artificial intelligence to further refine and secure the contract management 

process. 

In essence, employing data analytics and natural language processing for automated contract analysis and risk 

evaluation in the oil and gas transactions heralds a new era in contract management. Embracing these 

technologies enables companies to unlock immense value, mitigate risks, and secure a competitive advantage in 

an ever-evolving industrial landscape. As these solutions become more widely adopted, they are set to redefine 

the approaches to contract analysis, negotiation, and management, thereby driving the future success and 

resilience of the oil and gas industry amidst changing challenges and opportunities. 
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