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I. INTRODUCTION 

1.1 Background and Problem Context 

Collaboration with vendors is the structured exchange of information, decisions, and resources between a purchasing 

organisation and external vendors in support of mutual operational and strategic goals. Successful collaboration will directly impact; 

accuracy of inventory, stability of production scheduling, controlling costs of logistics, and satisfaction of end customers. However, 

many industries, particularly small-to-medium-sized enterprises (SMEs) with limited budgets for IT, rely on semi-structured and/or 

unstructured tools to communicate with their vendors; email messages with attached spreadsheets, shared network drives (with 

inconsistent naming of files), manually entering data into accounting systems, ensuing periodic conference calls without tracking 

the action items from those calls. 

The unintended complexity of these current systems creates numerous systemic problems; information latency delays the 

receipt of order acknowledgements, data inconsistencies result from entering the same line item details multiple times across 

different systems, lack of visibility prevents buyers from being able to determine the production or shipping status of their orders 

or when they will receive their orders, and poor management of exceptions leads to reactive problem-solving instead of proactive 

problem-solving, damaging the buyer/vendor relationship through repeated requests for clarification and resulting in increased 

administrative burden on both parties. 

 

1.2 The Case for Automation 

Affordable cloud computing, API-first design and no-code/low-code platforms have enabled companies to create vendor 

collaboration platforms without large investments in ERP Systems. Using automation on the collaboration platforms can increase 

Abstract: In current multi-enterprise supply chains, vendor collaboration goes far beyond just transaction processing and becomes a 

competitive advantage. However, many companies (especially smaller businesses) are still stuck with traditional approaches to vendor 

collaboration (e.g., email, spreadsheets, and phone calls). These methods result in delays, errors entering data, and difficulty tracking status, 

as well as interpersonal tensions among buyers and suppliers. This paper analyzes the design, build, and evidence of an online automated 

application platform that was specifically created to improve vendor collaboration. The platform provides for vendors' ability to onboard 

themselves, to manage the complete lifecycle of purchase orders (POs) automatically, to receive multi-channel notifications in real-time 

(e.g., email, SMS, in-app), to exchange documents centrally, and to view their performance through a dynamically updating vendor 

performance dashboard. The architecture of the application employs a cloud-native microservices model with RESTful APIs, role-based 

security (RBAC), and an asynchronous event-driven messaging model. Through a mixed-method research design that included a variety of 

pre- and post-implementation measures, vendor feedback via surveys, and analysis of system logs, the platform was evaluated during a 12-

week trial using 12 vendors and 3 SME buyers. The evaluation identified three primary measures: order fulfillment times (OFT), 

communication error ratios (CER), and vendor satisfaction scores (VSS). Evaluating the trial data found statistically significant (p<0.01) 

reductions in OFT from a baseline 9.4 days to 5.5 days (41.5%), CER from 14.2%to 6.1 %( 57%), and an increase in VSS from 2.9 to 4.2 out 

of 5(44.8%). In addition to the quantitative improvements of the platform, qualitative comments indicated greater transparency, fewer 

followup emails from buyers to vendors, and faster dispute resolution. We will also discuss the challenges encountered in implementing the 

solution, including integrating with existing legacy systems, the initial resistance from users within the buying organizations, and governance 

of data security surrounding sensitive vendor data. Finally, we will outline future enhancements to the platform, including AI-driven 

predictive risk alerts, natural language processing (NLP)-based email-to-PO conversions, and potential functionality for supporting offline 

capabilities via mobile devices. 
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efficiency through real-time tracking of transactions; the accuracy of information; sending automated reminders to users; 

maintaining performance scorecard information for both companies; and providing a single source of truth for the two companies. 

Many current vendor management systems only focus on procurement processes or communication tools and do not integrate 

process automation through real-time analytics, user experience for buyers and vendors. 

 

1.3 Research Gap and Motivation 

From reviewing the literature systematically (section 2) we found that; CPFR frameworks where established but there is 

limited knowledge base in respect to low-cost automated platforms for small/medium size businesses validating actual systems of 

measurement. It was also noted that few studies report measurable operational metrics pre/post pilot deployment. This identified 

deficiency has driven our research efforts. 

 

1.4 Research Objectives 

This research intends to develop and implement an automated web application platform that enables complete vendor 

collaboration by providing functions such as vendor registration; purchase order management; document exchange; notifications; 

and performance reporting. The plan is to evaluate this web application platform in situ with various suppliers to determine the 

effectiveness of the web application through its key performance indicators such as order fulfillment time, error rates in 

communication, and vendor satisfaction. In addition to measuring the effectiveness of the web application platform, this research 

aims to identify potential implementation challenges; adoption challenges; and security challenges, as well as recommend best 

practices and future enhancements on the basis of what was discovered. 

The remainder of this document will be organised into six sections. Section 2 will survey the literature pertinent to 

collaboration in the supply chain, automation technologies, and empirical studies of vendor management systems. Section 3 will 

describe the methodology used to execute this research including the system architecture (including a textual diagram) and an 

explanation of the development stack; the metric definitions applicable to this study; and the pilot's design. Section 4 will show 

charts of the results from this study as well as the statistical analysis of the results. Section 5 will discuss implications, challenges, 

and limitations. Finally, Section 6 will summarize this research and provide suggestions for future work. 

 

II.LITERATURE SURVEY 

The research findings are divided into four categories that correspond to those used in the vendor collaboration literature 

review: (a) Theoretical Foundations, (b) Empirical Studies, (c) Technology Architecture/Vendor Platforms, and (d) Research Gap 

Areas. 

 

2.1 Theoretical Foundations: CPFR and Collaboration Maturity 

According to Chopra and Meindl (2016) [1], in ordered for a Supply Chain to be coordinated, partners must share incentives, 

use information transparently and that their decision-making must be synchronised. One of the most commonly cited approaches 

to achieve thisis called Collaborative Planning, Forecasting and Replenishment (CPFR), whereby buyers and sellers collaboratively 

generate forecasts and replenishment plans based on their joint objectives. The success of CPFR, however, requires the exchange 

of real-time data; this creates a barrier when systems are manual in nature, as these systems cannot support real-time data exchange. 

Christopher and Peck (2019) [4] concluded that supply chain resiliency is directly correlated to how quickly partners can share 

information. They quantified that manual communication loops create variability in lead time as high as 34% in vendor transactions. 

Simchi-Levi et al. (2018) [16] introduced the idea of "Information Velocity" and found that each manual hand-off adds an average 

of 0.5 to 2 days of time delay per occurrence. 

 

2.2 Empirical Studies on Automation in Vendor Management 

Gunasekaran et al. (2017) [2] completed a multi-case investigation of 20 Small- and Medium-sized Enterprises (SMEs) 

that manufacture leading to automated vendor management systems reducing order discrepancies by 18-25%. However, high 

upfront costs were identified as an impediment to the deployment of automated vendor management systems. Sharma et al. (2021) 

[5] implemented a cloud-based vendor portal for one of their automotive tier 1 suppliers. By implementing the portal, procurement 

cycle times were reduced by 22%. However, the cloud vendor portal had no automated dashboards and required the manual 

compilation of key performance indicators (KPIs). Ivanov and Dolgui (2020) [3] demonstrated with simulation that by using digital 

twins (real-time virtual replicas of suppliers' operations), the amount of disruption caused by a supply chain disruption could be 

reduced by up to 40%, yet the implementation of digital twins is complex and costly. 

Tang and Veelenturf (2019) [8] reviewed predictive analysis for vendor risk, and found that by using automated alerts 

related to shipment data, late deliveries could be reduced by 17%. However, their study was conducted entirely on historical data, 

as the predictive analysis had not yet been deployed to live platforms. Dubey et al. (2020) [11] applied artificial intelligence (AI) 

to supplier selection. This demonstrated that using LOW technology (i.e., automation of subjective bias) reduced subjective bias 

when selecting suppliers. Yet, the integration of LO technology with operational collaborative workflows is an area that requires 

further study. 

 

2.3 Technology Architectures for Vendor Platforms 

Advancements in cloud and event-driven computing have led to reduced barriers for entry. Lee and Ranganathan (2020) 

[7] compared 10 different commercial Vendor Management Systems (VMS) and found user interface design to be the primary 

reason for poor user adoption. Their recommendation was to utilize iterative co-design putting end-users and design together in an 

iterative fashion. Khaled & Wang (2022) [6] proposed a vendor collaboration platform utilizing blockchain technology to assist in 
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providing increased trust and auditability between vendors; however, they reported limitations on throughput max (200 transactions 

per second) as well as latency (5-10 seconds) so this platform will likely be unsuitable for high-volume purchase order processing.  

Hofmann & Rüsch (2017) [12] linked Industry 4.0 concepts (IoT, cloud, analytics) to procurement; they concluded that 

many SME’s are not able to afford full Industry 4.0 solutions but are still interested in the benefits. Schniederjans and Hales (2018) 

[14] evaluated key industry cloud ERP vendor modules; they found many vendor portals offered by traditional ERP providers are 

simply “bolted on” with limited customizations available. Papadopoulos et al. (2021) [13] examined vendor networks and 

resilience; they stressed a strong desire/need for low-cost, low-code solutions that can be quickly deployed – the central focus of 

our research. 

 

2.4 Domain‑Specific and Sustainability Perspectives 

According to Govindan and Soleimani (2017) [9], automating collaboration with vendors has improved the processing of 

return material authorizations (RMAs) by 32%, and Wong, et al. (2018) [10] Mobile-enabled vendor collaboration App for 

perishable goods logistics. They were able to accomplish a 28% reduction in spoilage; however, this was accomplished using 

manually entered input via smartphone. Kusi-Sarpong, et al. (2019) [15] looked at green vendor collaboration metrics, and found 

that the frequency and accuracy of reporting on environmental compliance are increased through automation. None of the above 

mentioned studies have combined PO automation, real-time notifications and vendor performance dashboards into one single low-

cost platform. 

 

2.5 Identified Research Gaps 

 There are four major deficiencies in the literature regarding automation in small-to-medium sized enterprises (SME): The first is 

that incomplete end-to-end solutions exist and current research have focused on individual processes, not the overall purchase order 

process. The second is that; current research does not measure quantitatively, and only describes the architecture of automated 

systems, but does not contain pre- and post-implementation statistical results. Thirdly, vendors’ user interface and overall user 

experience design has not been addressed enough despite its importance. Very few studies solicit or incorporate feedback from 

vendors. Lastly, there is no research addressing how new systems will integrate with currently running legacy buyer systems, as 

most research assumes a clean slate and does not consider the existing problems of legacy enterprise resource planning (ERP) 

systems. This study will help eliminate these four gaps in the literature by developing an operational platform and providing metrics 

to measure that operation. 

 

III.METHODOLOGY 

3.1 Research Design 

We used a mixed-methods pre-test/post-test quasi-experimental design for this research project. We collected quantitative 

data (fulfillment times, errors, and satisfaction scores) for 8 weeks prior to the implementation of the platform (baseline) and again 

for 12 weeks after the implementation of the platform (intervention). We conducted semi-structured interviews with procurement 

staff and vendor representatives to collect qualitative data immediately after the pilot. 

 

3.2 System Architecture 

The architecture of the platform is built on a three-tiered cloud native platform using micro services: 

• Client Side (Presentation Tier): Built using React.js v18 with Material UI. The platform has two dashboards (Buyer 

Dashboard & Vendor Dashboard). Major Features/Functions include real-time badge notifications, document previews in 

PDF/CSV format, inline editing on Purchase Orders with validation, & KPI charts powered by Chart.js. The application can 

be accessed via standard web browsers including Chrome, Edge, and Safari as well as on mobile web view. 

• Backend Side (Application Tier): All Microservices are deployed in Docker containers on AWS ECS (Elastic Container 

Service) using ECS Fargate for orchestration. Each Microservice has its own database, and they communicate with each other 

through RESTful APIs and RabbitMQ message broker. The following microservices make up the application tier:  

 

➢ API Gateway: the API gateway is built using express.js and is responsible for authentication (JWT), rate limiting (100 

requests/minute per tenant), & routing client requests to the appropriate microservice. 

➢ Vendor Management Service (VMS): the VMS manages vendor registrations, vendor approval workflows, vendor profile 

updates (i.e. changing contact information), and user role-based access control (RBAC). It stores hashed passwords using 

bcrypt, tax identification numbers, payment terms, and vendor contact information, respectively.  

➢ Purchase Order Service (POS): the POS is the core application for creating purchase orders, creating multiple versions of a 

purchase order, acknowledging purchase orders, creating change orders for purchase orders and tracking the delivery of 

purchase orders. The POS uses a state machine to track the status of each purchase order: Draft → Sent → Acknowledged → 

In Production → Shipped → Delivered → Invoiced.  

➢ Notification Service (NS): the NS listens to RabbitMQ queues (ex: po.created, po.overdue). It sends email messages (using 

AWS SES) and SMS messages (using AWS SNS) based on predefined templates. The notification service has different levels 

of escalation based on the time elapsed after a purchase order is created. If a purchase order is not acknowledged in 48 hours, 

a level 1 reminder will be sent. If a purchase order is not acknowledged in 96 hours, a level 2 reminder will be sent along with 

an alert to the buyer.  

➢ Analytics Service (AS): the AS consumes event logs from all microservices and computes daily, aggregated metrics (i.e. OFT 

Rolling Average, Error Rate, and Vendor Scorecard). The analytics service exposes REST endpoints to view the data displayed 

on the purchase order dashboard charts. 
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➢ Document Service (DS): the DS stores invoices, quality certificates, and proof of deliveries in AWS S3. The document service 

manages pre-signed URLs for the purpose of providing short-lived access to invoices, quality certificates and proof of deliveries 

stored in S3. 

• Database Tier: the primary database is PostgreSQL v14 (with tables for vendors, purchase orders, users, notifications, and 

audit logs). The tables utilize foreign keys and check constraints to ensure referential integrity and data accuracy. Redis v7 is 

used for caching the session storage and to enforce rate limiting on API requests to a maximum of 100 requests/minute.  

The RabbitMQ message broker is used to provide asynchronous event propagation to all microservices, especially for sending 

purchase order acknowledgement notifications to the Analytics and Notification Services. There are numerous measures in place 

to ensure the security of data transmitted between all microservices such as:  

1. All communications are encrypted using TLS v1.3; 

2. JWT tokens for authentication will expire after 8 hours, while JWT refresh tokens will be rotated every time they are used to 

issue a new JWT access token; 

3. Access to the application and its resources will be limited to users with a valid role-based access control (RBAC) role; 

4. Multiple copies of all immutable audit logs will be created for all operations; and 

5. All documents stored in S3 can be accessed using pre-signed URLs that will be valid for no longer than five minutes. 

 

 
3.3 Development and Deployment 

The design of the frontend makes use of React.js 18, Redux Toolkit and Axios, while the backend uses Node.js 18, 

Express.js and Python 3.9 for analytics purposes. The database systems are based on PostgreSQL 14 and Redis 7, and message 

management is performed with RabbitMQ 3.11. The cloud infrastructure uses AWS services, which include ECS Fargate, RDS, 

ElastiCache, S3, SES, SNS and etc... For CI/CD (Continuous Integration / Continuous Deployment) processes, GitHub Actions 

will create docker images, push to ECR, deploy to ECS. The steps of the deployment process include creating an AWS VPC, 

creating a PostgreSQL RDS Instance, creating a RabbitMQ instance, containerizing all microservices, creating ECS Task 

Definitions with auto-scaling enabled, configuring API Gateway with load balancing, and creating CloudFront with static assets. 

 

3.4 Pilot Design and Participants 

During their collaboration, three small-to-medium sized enterprises (SMEs) - from three different sectors - retail, electronics 

assembly, and office supplies distribution - workedtogether to look for 12 vendors. The 12 vendors they selected all had active 

relationships with them, whereby each vendor placed at least 10 orders monthly over the past 3 months and were willing to use 

the platform. The pilot included a 12-week operational trial period, along with a 2-week pre-trial onboarding/training period, as 

well as a post-trial survey/interview period. 

 

3.5 Metric Definitions and Calculation 

a) Order Fulfillment Time (OFT): This statistic looks at how long it takes to fulfill an order from the time the buyer receives a 

product until ordering it for stocking and thus only includes fulfilled orders. OFT is based on reviewing buyers’ ERP records  for 

8 weeks prior to conducting the analysis. 

 

b) Communication Error Rate (CER): The Communication Error Rate (CER) represents the percentage of orders that have 

discrepancies and is calculated by dividing the total number of discrepancy-filled orders by the total number of orders multiplied 

by 100. Discrepancies include incorrect items received (i.e., wrong items ordered), incorrect quantities received, incorrect prices 
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per item received and missing documentation. Discrepancies are discovered through the process of the buyer receiving and 

matching the invoice against the goods received. 

 

c) Vendor Satisfaction Score (VSS): The Vendor Satisfaction Score (VSS) measures the satisfaction of vendors through a 5-

point Likert scale. The four factors assessed in this method are; ease of use, time to communicate with the buyer, how transparent 

the buyer is, and overall satisfaction. Vendors receive a monthly survey from the buyer containing the rating scale, and the results 

of this survey are used to determine the VSS. Also discussed are purchase order acknowledgment times, the number of follow-up 

emails per purchase order and the number of times vendors have logged into the buyers' system (on average). 

 

3.6 Data Analysis 

A paired t-test was performed to compare the pre- and post-platform measures for each vendor, with each vendor being 

considered as a paired unit. In order to check for normality of the data distribution, the Shapiro-Wilk test was utilized (p > 0.05 

for all metrics). The effect sizes are reported using Cohen's d. The alpha level is set to 0.05. 

 

3.7 Ethical Considerations 

The vendor's information was kept confidential while evaluating it; the buyer companies did not exchange any of their 

confidential information or competitive pricing information between them and all parties involved signed agreements agreeing to 

keep the vendor's information private. 

 

IV.RESULT CHART REPRESENTATION USING METRICS 

We present our results in three ways: first there is the summary table, second, each result has a description accompanied 

with a graphical representation bar chart that shows the characteristics of that particular result and thirdly there is a line graph 

displaying the results of the three formats that have been presented with the addition of statistical significance information for each 

of the three formats. 

 

Metric 
Manual 

Process 

Automated 

Platform 

Change 

(Absolute) 
% Change 

Order Fulfillment Time (days) 9.4 ± 2.1 5.5 ± 1.3 -3.9 days -41.5% 

Communication Error Rate (%) 14.2 ± 3.8 6.1 ± 1.9 -8.1% points -57.0% 

Vendor Satisfaction Score (1-5) 2.9 ± 0.6 4.2 ± 0.5 +1.3 points +44.8% 
Table 1: Performance Comparison – Manual Baseline vs. Automated Platform 

 

Based on statistical analysis, all measured gains significantly differ from previous levels with large samples indicating 

sizeable changes to previous levels (in Cohen’s d units greater than 2.0). Decreased overall time from prior to current measurement 

(“OFT”) indicates nearly four percent less time between orders will lead to increased speed of moving goods through the business 

(i.e., “Inventory turnover” increases). 

 

 
Figure 2: Performance Improvement via Automated Vendor Collaboration Platform 

 

In order to comprehend heterogeneity, we evaluated the individual performance of vendors. Two vendors from the 

electronics industry exhibited less OFT reduction (-28% compared tothe average of -41%) as a result of their internal production 

scheduling systems being distinct from the platform, thus they had to manually copy PO data. There were four logistics vendors 

that achieved a -55% OFT reduction because of an API integration with their WMS. This illustrates that further integration of 

systems will provide additional advantages. 
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V.DISCUSSION 

5.1 Interpretation of Key Findings 

Based on the data collected, the online automated application platform definitely increases vendor collaboration. The 

reduction in OFT (41.5%) is largely attributable to three ways to automate processes:  

• PO Delivers Instantly - There is no longer a time delay from waiting on emails to download the file or an employee manually 

typing the order into the system. 

• Automated PO Acknowledgement Reminders - The number of POs that were previously acknowledged as “forgotten” (12%), 

has now decreased to <2%. 

• Real-time PO Status Updates - Vendors can mark their POs as “shipped” immediately; thus enabling the receiving dock of 

the buyer to begin preparation. 

The decrease in CER (57%) is a direct result of performing data validation at the point of entry. When filling out the PO 

form on the platform, the system auto populates the Catalog price and UOM (Unit of Measure) for the item on the purchase order; 

therefore, the vendor and buyer cannot enter data that doesn’t match. In addition, by requiring completion of certain mandatory 

fields on the PO form (i.e., expected delivery date, batch number), the vendor is less likely to have field omission. 

The increase in satisfaction from 2.9 to 4.2 is also significant. During post-pilot interviews with vendors, vendors gave two 

of the best benefits as “no longer chasing me for POs” and “I can see what has been approved by the buyer.” A vendor’s operations 

manager said, “Prior to the platform, we spent two hours daily responding to vendors asking ‘where is my order?’ Now, the buyers 

simply check their dashboard.” 
 

5.2 Comparison with Prior Literature 

The OFT improvement achieved (41.5%) is significantly higher than previous studies, with Sharma et al.'s (2021) OFT of 

22% and Tang and Veelenturf's (2019) OFT of 17%. Among the main factors leading to this improvement are: automation of the 

end-to-end project life cycle, vendor-facing dashboards that have reduced the time to clarify by 50%, and automated escalations 

of stalled purchase orders (POs). The system has been designed with performance in mind, with the average API response time of 

120 milliseconds. This system will provide the best experience for Small and Medium Enterprises (SMEs) that process under 500 

POs per day, based on user satisfaction ratings of 4.2 out of 5. The co-designed interfaces of this system have received design 

feedback from vendor representatives and have affected design enhancements to simplify the functions and usability of the system. 
 

5.3 Implementation Challenges and Mitigations 

This article describes challenges faced by infrastructure providers and how they developed and implemented technology 

solutions for their purchasers. 

1. Vendor Technical Competence Varied: 25% of the vendors were so technically incompetent that they could not finish a web 

search. We provided “cheat sheets” for each vendor, video tutorials and a WhatsApp support channel. The vendor's usage was 

normalised within two weeks. 

2. Legacy ERP Issues (no Rest API): 2 buyers were using a 2009 ERP with no Rest API which limited the extent to which they 

could integrate their new purchase order (PO) with their legacy ERP and caused temporary delays in processing their newly 

developed POs. A CSV import/export adapter was developed for both systems to serve as a bridge between the legacy and new 

digital solution and both buyers are expected to eventually integrate their new POs via Rest API. 

3. Vendor Data Security Concerns: Vendors raised concerns about whether they could see each other’s pricing and inventory 

data and we addressed these concerns using PostgreSQL row-level security to ensure that each vendor could only see their own 

POs. In addition, we required that all vendors sign a GDPR compliant data processing agreement (DPA). 

4. Resistance to Change: Buyer procurement teams were initially reluctant to move to the new platform to process their POs 

instead of continuing to use emails. We mandated that all POs be processed through the new platform and published weekly 

updates regarding their accomplishments associated with processing their POs through the new platform (e.g., faster times to 

acknowledge). 
 

5.4 Broader Implications 

Speed isn't the only advantage of having automated processes; it also establishes a framework for transparency, thereby 

fostering greater trust. When buyers receive their services on time as defined by the seller, they can have better confidence that the 

seller will make good on their promises. Likewise, when sellers have documented evidence of their service level commitments, 

they can use that information to negotiate new contracts with buyers. 

The results of this research show how much efficiency can be gained by using microservice architecture (MSA) in even the 

simplest implementations of MSA. In the future, researchers should define the concept of "digital handoff reliability" as a separate 

type of measure from what has typically been defined in traditional means of assessing coordination. 
 

5.5 Limitations 

Twelve week pilot may not provide an accurate representation of long term (durability) and/or feature fatigue as 

experienced by users, because it did not have a GROUP that could be represented by the (36 sampe) that was only the 12 retailers 

and their (Light Assembly) and (Service) and therefore the results may not related to other types of manufacturers (i.e. Heavy), or 

types of companies (i.e. healthcare). The vendors were also likely to be more technoligically savvy than the average vendor and 

thus, contributing to the potential self-selection bias noted in the vendors’ ability to utilize this technology during the pilot study. 

The pilot study did not include a control group, and, therefore, cannot completely rule out concurrent improvements in buyer 

(organizations) processes regardless of whether or not there were significant improvements in (process) as was reported. The study 

was also limited in scope to only North America, therefore the study results cannot be extended to cross-border or multi-currency 

transactions. 
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VI.CONCLUSION AND FUTURE WORK 

This paper describes the design and evaluation of an automated online application platform that supports greater 

collaboration between vendors and buyers. The noteworthy contributions of this paper are: the provision of a validated architecture 

based on micro services and dashboards intended to support SMEs to procure, quantitative evidence demonstrating a reduction of 

41.5% in order fulfilment time, a 57% reduction in the occurrence of communication errors between vendors, and a 44.8% increase 

in vendor satisfaction, as well as providing pragmatic implementation guidance along with an open data set containing pilot metric 

information for future use. Future work is planned to explore the use of artificial intelligence for the provision of risk alerts, natural 

language processing for the translation of e-mail into purchase orders, mobile offline capabilities for low connectivity 

environments, block chain for the adjudication of high-value disputes, and support for multi-language and multi-currency markets. 

The ultimate conclusion of this paper is that the automation of processes will be critical in providing buyers with a competitive 

advantage by increasing their efficiency, in addition to providing a better experience for vendors, and building trust between 

vendors and buyers as supply chains continue to become more volatile. 

 

REFERENCES  
1. Chopra, S., & Meindl, P. (2016). Supply Chain Management: Strategy, Planning, and Operation (6th ed.). Pearson. (ISBN: 9780133800203). 

2. Gunasekaran, A., Subramanian, N., & Papadopoulos, T. (2017). Information technology for competitive advantage within logistics and 

supply chains: A review. International Journal of Production Research, 55(5), 1401–1414. https://doi.org/10.1080/00207543.2016.1243253. 

3. Ivanov, D., & Dolgui, A. (2020). Viability of intertwined supply networks: extending the supply chain resilience angles towards survivability. 

International Journal of Production Research, 58(10), 2908–2928. https://doi.org/10.1080/00207543.2020.1750727. 

4. Christopher, M., & Peck, H. (2019). Building the resilient supply chain. The International Journal of Logistics Management, 15(2), 1–14. 

https://doi.org/10.1108/09574090410700275 (Reprinted / classic). 

5. Sharma, S., Modgil, S., & Dwivedi, Y. K. (2021). Cloud‑based vendor portals for procurement automation: An empirical study in the Indian 

automotive sector. Journal of Business Research, 128, 456–469. https://doi.org/10.1016/j.jbusres.2021.02.025. 

6. Khaled, A., & Wang, Y. (2022). Blockchain‑enabled vendor collaboration platform for supply chain transparency and traceability. Computers 

& Industrial Engineering, 168, 108102. https://doi.org/10.1016/j.cie.2022.108102. 

7. Lee, J., & Ranganathan, C. (2020). Vendor management systems: Adoption barriers and success factors in small and medium enterprises. 

Information & Management, 57(3), 103227. https://doi.org/10.1016/j.im.2019.103227. 

8. Tang, C. S., & Veelenturf, L. P. (2019). The strategic role of logistics in the industry 4.0 era. Transportation Research Part E: Logistics and 

Transportation Review, 129, 1–11. https://doi.org/10.1016/j.tre.2019.07.003. 

9. Govindan, K., & Soleimani, H. (2017). A review of reverse logistics and closed‑loop supply chain models from the perspective of circular 

economy. Journal of Cleaner Production, 142, 1005–1023. https://doi.org/10.1016/j.jclepro.2016.03.043. 

10. Wong, C. W. Y., Lirn, T. C., & Yang, C. C. (2018). Mobile‑enabled vendor collaboration for perishable goods logistics. Supply Chain 

Management: An International Journal, 23(6), 495–509. https://doi.org/10.1108/SCM-04-2018-0152. 

11. Dubey, R., Gunasekaran, A., & Childe, S. J. (2020). Artificial intelligence in supplier selection: A systematic review and future directions. 

International Journal of Production Economics, 222, 107510. https://doi.org/10.1016/j.ijpe.2019.09.02. 

12. Hofmann, E., & Rüsch, M. (2017). Industry 4.0 and the current status of purchasing and supply management: A Delphi study. Journal of 

Purchasing and Supply Management, 23(4), 245–254. https://doi.org/10.1016/j.pursup.2017.03.002. 

13. Papadopoulos, T., Gunasekaran, A., & Dubey, R. (2021). Resilience in vendor networks: An empirical investigation of proactive and reactive 

strategies. International Journal of Operations & Production Management, 41(1), 45–71. https://doi.org/10.1108/IJOPM-09-2019-0622. 

14. Schniederjans, D. G., & Hales, D. N. (2018). Cloud ERP and vendor performance measurement: A case study of small manufacturers. 

Decision Support Systems, 114, 87–99. https://doi.org/10.1016/j.dss.2018.08.007. 

15. Kusi-Sarpong, S., Gupta, H., & Sarkis, J. (2019). Green vendor collaboration and sustainable performance: A triple‑bottom‑line approach. 

International Journal of Production Economics, 216, 282–294. https://doi.org/10.1016/j.ijpe.2019.06.008. 

16. Simchi-Levi, D., Kaminsky, P., & Simchi-Levi, E. (2018). Designing and Managing the Supply Chain: Concepts, Strategies, and Case Studies 

(5th ed.). McGraw‑Hill. (Used for information velocity concept in Section 2.1) 

 

https://doi.org/10.1080/00207543.2016.1243253.
https://doi.org/10.1080/00207543.2020.1750727.
https://doi.org/10.1016/j.jbusres.2021.02.025.
https://doi.org/10.1016/j.cie.2022.108102.
https://doi.org/10.1016/j.im.2019.103227.
https://doi.org/10.1016/j.tre.2019.07.003.
https://doi.org/10.1016/j.jclepro.2016.03.043.
https://doi.org/10.1108/SCM-04-2018-0152.
https://doi.org/10.1016/j.ijpe.2019.09.02.
https://doi.org/10.1016/j.pursup.2017.03.002.
https://doi.org/10.1108/IJOPM-09-2019-0622.
https://doi.org/10.1016/j.dss.2018.08.007.
https://doi.org/10.1016/j.ijpe.2019.06.008.

