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Introduction 

Full end to end control of a supply chain is an aspiration of the Ministry of Defence (MoD).  This essay will critically appraise the extent to which this aspiration is being met in terms of the technology, particularly computing and communications employed.  This essay will explicitly address the following matters:

· Evaluate the extent to which technology systems meet the needs of the MoD
· How to manage the process of change caused by the introduction of technology
· A measurement process to measure the effectiveness of technology 
· Implementation of systems integration within an organisation and between different organisations
· Evaluate technology systems for the interoperability of organisations

Background

When a supply chain is focused on the end customer, it requires a comprehensive end to end strategy and complete visibility (LeanCor, 2017).  LeanCor defines the end to end supply chain as: 

“The total system created when we connect all supply chain and logistics processes; starting at the customer and working upstream through manufacturing and into the supplier base.” (LeanCor, 2017).

Having a fully integrated end to end supply chain is a key aspiration of the MoD; however, with supply chains becoming much more disjointed and isolated, network integration has become an increasingly problematic task (Harris, 2016).  In 2011 the National Audit Office deemed the MoD supply chain system as inadequate in its report.

"The Department urgently needs better supply chain information systems with the appropriate skills and processes to match.  It currently keeps the armed forces supplied by either stockpiling more than necessary, sending too many routine items by air, or both.  This ties-up precious resources that could be better used to support troops.”  (Morse, 2011)
The National Audit Office stated that the MoD supply chain was not good value for money and that it would be much more efficient if it was directed by a modern information system, and supported by appropriate skills and procedures (National Audit Office, 2011).  The report also identified that the MoD needed to transform their inventory and supply chain system in order to appropriately support the three services within the armed forces: the British Army, the Royal Navy (RN) and the Royal Airforce (RAF) (National Audit Office, 2011).   At the time, each service operated their own individual supply chain and inventory system, with each system being 10 to 20 years old.  The three systems were outdated, inefficient and did not meet the operational needs of the armed forces.  In order for the MoD to appropriately support the armed forces when deployed on operations, deliver cost efficiencies and generally improve the management of their supply chains, the three individual systems would require to be merged into one single system (Sopra Steria, 2015).  A system designed by Sopra Steria was proposed to be the future MoD logistic system for demanding, receiving, supplying and maintaining details of stores ranging from clothing to spare vehicle parts and lifesaving medical stores.  It was to replace the three individual systems with a single solution that would significantly improve supply chain management, visibility and accounting.  The proposed system was the Management of the Joint Deployed Inventory (MJDI) (Sopra Steria, 2007).  The MJDI system was fully rolled out across all three services in 2015.  The system was deployed on Operations GRITROCK, KIPION, SHADER, and TORAL and held a global footprint in the British Army Training Unit Kenya, British Army Training Unit Suffield in Canada, Belize, Brunei, Cyprus, Germany and Gibraltar (MoD Annual Report, 2015).

Evaluate the Extent to which Technology Systems Meet the Needs of the MoD

The MJDI system is a good system and adequately meets the MoD’s supply chain needs.  These supply chain needs are met by: 

· Ensuring better demand fulfilment by proving good visibility of stocks, quantity and location, particularly in theatres of operation. 
· Optimises asset usage across the Army, RN and RAF, supporting operational commanders’ decisions made in response to changing circumstances, by providing: asset visibility on the first, second and third line in use, in transit and in repair materiel. 
· Improves supply chain performance, with the ability to realise financial benefits through an enhanced provisioning system of Land managed items at unit level which operates on a pull basis for replenishment from the base inventory system 
· Reducing equipment loss 
· Reducing transport and operating costs
· Provides faster repair loop times 
· Provides reduced logistic support requirements in operational theatres all over the world (Sopra Steria, 2007).

How to Manage the Process of Change Caused by the Introduction of Technology

The implementation or change in technology is a complex process which must be treated with thought.  When the need for new technology has been identified the following must be considered in the design of a new technological system: 

· The current structure of the organisation 
· The current problem or problems with the current system in place
· The selection of new technology and approach
· How the new technology will be implemented
· Any future issues which may arise with the new technology

Strong leadership is necessary when implementing technology changes.  Leadership for technological change should come from every level of an organisation.  However, the decision to invest in new technology will be a senior management decision supported with professional or technical consultation.  Employee involvement will also assist in the smooth transition of the introduction of new technology.  Employee involvement becomes ever more important as the technology advances and requires feedback to progress further.  Training must also be delivered to the employees that will operate the new technology at every level (Laumann et al, 1991).  In order for the change of the MoD supply chain management system, the introduction of MJDI was sensitively carried out by Sopra Steria.  The organisation worked alongside the MoD to rationalise and establish clear agreement and support for radical practice and process change on a global scale.  The Sopra Steria MJDI project team was made up of IT specialists, logistic specialist and ex-service personnel.  The project team engaged with the user level servicemen and women for 12 months to gain an understanding of each system that was currently being used by the Army, RN and RAF before designing the solution.  During this comprehensive research stage the project team held a number of workshops and delivered presentations to front line units and displayed proof of concept demonstrations at every developmental stage.  This collaboration continued throughout the design and build stages and into the implementation of the final solution.  Sopra Steria also designed and provided a sophisticated training system that supported the training of approximately 18,000 engineers, operators, unit staff and frontline commands in the use of MJDI.  This enabled them to access the real-time availability, condition, repair status and location of stock across the entire globally deployed MoD inventory (Sopra Steria, 2015).  


A Measurement Process to Measure the Effectiveness of Technology 

The purpose of performance measurement is to help organisations understand how decision-making processes or practices led to success or failure in the past and how that understanding can lead to future improvements (National Research Council, 2005).  Key components of an effective performance measurement system include the following:

· Clearly defined, actionable and measurable goals that cascade from organisational mission to management and program levels
· Cascading performance measures that can be used to measure how well mission, management, and program goals are being met
· Established baselines from which progress towards the attainment of goals can be measured
· Accurate, repeatable, and verifiable data
· Feedback systems to support continuous improvement of an organization’s processes, practices, and results (National Research Council, 2005).

In order to measure the effectiveness of the MJDI system, performance targets for each team responsible for inventory management must be set.  The targets must be set and agreed on by Defence Equipment & Support and the MoD annually through joint business agreements.  Targets must be focused on ensuring that there is sufficient inventory delivered to the operators that require them in good time (National Audit Office, 2012).  Supply chain performance measurement in the MoD is based on the progression of a demand from transmission right through to the demander receiving the item requested.  This is judged to be a success if the item is delivered within the theatre supply chain pipeline time for the priority or to the required deliver date.  Performance measurement (PM) is used to identify trends and particular areas of concern to allow subsequent management decisions.  PM statistics are compared to targets and the percentage success rate of meeting those targets determined.  A comprehensive set of consignment visibility nodal measurement points allows a continuous improvement approach to be adopted by managers (JSP 886, 2014).  All data is archived by the MoD.  In order to determine the effectiveness of the MJDI system, the new and archived data can be compared to see how targets were met prior to the system being introduced.  

Implementation of Systems Integration Within an Organisation and Between Different Organisations

A difficulty for the MoD is choosing the best systems to manage day-to-day business operations.  There are many different departments throughout the MoD and armed forces which often require specific software; this results in multiple tools being used throughout the organisation.  Using a variety of programs that do not integrate with each other can make it difficult for service personnel to work effectively together or for the MoD and armed forces to achieve its goals.  Rather than employing a number of systems to accomplish day-to-day operations, the MoD should aim to implement as few systems as possible, which can then be precisely integrated.  The integration of existing systems is both cost and time effective (Chignell, 2017).  The following points are benefits of integrated internal systems:
· Maintain change readiness
· Improved data accuracy
· Increased productivity
· Enhance workforce communication and collaboration 
· Provide real-time data visibility
The process of external integration to enable the flow of stores and information from the supplier to the end user in an efficient and effective manner has never been easy.  There have been many occasions where business-to-business process systems have failed, due to the complexity of coordinating the aggregate technical systems (Jaradat et al, 2017).  The MoD requires flexibility to ensure its ever-changing needs are met.  One of these evolving needs is an increasing demand for external system interoperability, as modern operations continue to be conducted alongside coalition forces and international groupings such as NATO (Sopra Steria).  In 2013 the MoD selected Sopra Steria to act as the prime systems integrator for the Land Systems Reference Centre (LSRC) (Curtis, 2013).  The LSRC provides test and reference services to support the delivery and assured release of Coalition, Command, Control, Communications and Computers, Intelligence, Surveillance and Reconnaissance (C5ISR) capability in support of deployed operations.  Sopra Steria is responsible for maintaining an integrated multi-national approach to provide services across Europe, supplying the UK, French, Norwegian and German Ministries of Defence.  To enable this, smart use of existing and emerging internal and external technologies must be conducted.  The Defence Information Strategy draws together key concepts, work-streams and initiatives to explain how the MoD will meet the demands of information age warfare.  It describes how defence will be provided at pace with information capabilities that are a force multiplier.  Information underpins all activities in defence.  Appropriate sharing of timely, accurate and trusted information across defence, partners across government, allies and with industry is critical to the effectiveness of the armed forces and for commanders to achieve information superiority.  Future UK operations are likely to be in a NATO context, or as part of a coalition (MoD, 2017).  The UK’s closest allies include NATO, the US and France but also work closely alongside Australia, Canada and New Zealand (Cox, 2012).  Future operations may also require the UK MoD to work along-side non-traditional allies, demanding innovative solutions to interoperability technology systems (SDSR, 2017).  The MoD aims to maintain its advantage in a highly contested information environment, identifying and exploiting emerging technologies and applying these as force multipliers in both the business and operational space (MoD, 2017). 

Evaluate Technology Systems for the Interoperability of Organisations

Sopra Steria has the capability and experience to ensure adequate technology systems are provided to ensure interoperability amongst the MoD and their allies.  Internally within the UK MoD the Sopra Steria innovative and resilient military information management solutions include a secure Electronic Messaging Service for the MoD.  This system processes 2,000,000 messages every month, manages an e-mail service with more than 380,000 users and tracks the delivery time of all messages.  Sopra Steria are a trusted partner to the MoD, and have brought together systems, technology innovations and process efficiencies in a portfolio of defence focused solutions that are supporting the defence strategy and sector transformation across Europe.  Sopra Steria maintains collaborative relationships with key defence partners, which ensures the organisation continues to provide value to the UK, French, Norwegian and German Defence Ministries (Sopra Steria).  Having the right equipment and technology systems in the right place is vital to success in all operations. 

Conclusion

This essay has critically appraised how the MoD’s aspiration of full end to end control of its supply chain is being met.  Critical to the success of this aspiration is the deployment and delivery of the Sopra Steria MJDI system.  Sopra Steria were the first company to develop a tri-service inventory management system, MJDI replacing the three services’ separate stores management systems with a single inventory management information system capability.  The MJDI system addresses the core issues of visibility, excessive stockholding and cost of storage and provides a streamlined cost-effective process.  Key to the successful management of change in an organisation is robust leadership.  Strong leadership is necessary when implementing technology changes, however, this this must also be supported with employee involvement and relative training.  System integration across allied forces allows the deployment of armed forces to be more efficient and cost effective.  For this to be successful internal and external technological systems must have the capacity to communicate and work together.  
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