CHAPTER 1- INTRODUCTION

1.1 The Defence Petroleum Centre 

The Defence Petroleum Centre has been in existence for the last 50 years providing bulk fuel, packed fuels and oils and lubricants to the Army and now to the Tri-Service, Royal Navy, Army and Royal Air Force.  The site is in 2 parts one being the administration site and the other being the depot.  There are many custodians of the site, the main one being the Defence Fuels Group (DFG) who is the Independent Project Team (IPT) for fuels oils and lubricants.  One of the other custodians is the Defence Petroleum School who carryout all the training for the Petroleum Operators trade and the all arms courses such as the bulk fuel vehicle operators course for the Tri Service.  The Defence Storage and Distribution Agency (DSDA) took over the delivery of packed Jerrycans, oils and lubricants from the DFG in April 2007 (Internal Business Agreement between Defence Fuels Group and Defence Storage and Distribution Agency dated April 2007).
Products that are issued range from packed jerrycans of fuels such as diesel, gasoline and kerosenes.  All of which are cleaned tagged and refilled at West Moors in the jerrycan filling plant which is the only one of its kind in the UK.  The products are then stored and issued to units all around the world, when demanded via either UNICOM, GLOBAL, OSCAR (Army)  MJDI (RAF) and CRISP (Royal Navy) these are the computer based systems used by all three services.  There are some 364 different types of oils and lubricants that are used by all three services and their uses range from basic oils for Land Rovers such as Oil Mineral Detergent (OMD-90) Lubricating engine oil through to complex lubricants such as Oil Extreme Pressure (OEP-215), lubricating gear oil for helicopters (Def Stan 01-5).   All of the products are stored on the Petroleum depot in either concrete base storage (packed jerrycans) or Romney storage huts for the oils and lubricants which are cylindrical and not ideal for modern storage methods.  All the products are batched and they are issued according to their life run out dates.
1.2
DSDA West Moors

Originally DFG issued products to units based upon the priority of the demand (Matrix of Standard Priority Codes) and a Requested Date of Delivery (RDD) would be issued to each demand.  The date would be printed onto the voucher and this was then placed into the trays in RDD order with the closest date at the top, down to the oldest date at the bottom.  The Skill Zone 2 Pickers would select the voucher and then collect the demand from the stock available in the Romney specialist storage locations.  Each demand was then placed into the preparation area, Shed 1 for packing, as per the regulations, and dispatched to Bicester (the main supply depot for onward transportation to units) or one of the many Regional Distribution Centres (RDC’s).
This process meant that in a working day not all of the demands in the in trays were being processed.  Those with a long RDD date would be left at the bottom and could take up to 1 week to be picked and packed.  This also led to the loss of paper work due to constant handling of the vouchers by placing each one in RDD order.  The new system of Central Planning (CP) all issues came into force in February 2008 giving the central hub (Bicester) the opportunity to plan all issues from each depot via the Hubs, Bicester and Donnington making sure the planners knew exactly what each warehouse was issuing and what transport was required to get each load to its final destination.
This new CP helped DSDA assess the business and be more customer focused as per the mission statement by Neil Firth, CEO of DSDA :

“To sustain the fighting power of the UK Armed Forces world-wide by providing a storage, processing and distribution service that meets the highest levels of professional excellence”

CP plans all outbound and inbound stores using the most cost effective methods of transport to meet the service targets.  Each warehouse is instructed what to pick and what route and mode of transport it should be going on.  Excluded from this planning are the priority issues 1, 2  5 and 9 where the warehouse will always use the fastest possible means as per the matrix of standard priority codes detailed in Appendix 1.  CP plans, batches and reroutes all the issue vouchers and inbound requests during the hours of 0000 and 0600hrs Sunday to Thursday.  The system covers all of the inventory systems used by all three Services such as UNICOM, GLOBAL, OSCAR (Army) MJDI (RAF) and CRISP (Royal Navy).  
The Warehouse picks to meet the site shuttle route schedule and then the warehouse would inform the Hub and CP of any delays and or discrepancies.  The transport allocates vehicles and drivers to the routes and advises the hub, this includes 3 Party Logistics ( 3PL) collections.  The transport also advises CP of any failures throughout the day.  The hub consolidates the load as per the CP plan and vehicle, trailer requirement then advice CP of any delays or discrepancies.  Operations update any data errors for theatre codes and they obtain ship addresses ensuring any in bound data is input and available to CP.  Ops also deal with customer service issues and responses.
DSDA is required to assess the performance of the new Central Planning system and a set of Key Performance Indicators (KPI’s) were set in 2007 for each of the warehouses and key areas within CP by DSDA’s Performance Team.   According to Christopher (2000) KPIs represent:
“…[one of the] many measures of performance that can be deployed in an organisation, [however] there is a relatively small number of critical dimensions which contribute more than proportionately to success or failure in the marketplace” 

KPI 1a is for all Priority issues 1 and 5 as per the Priority Matrix (Appendix 1) these are issued using the fastest possible means of transport and require to leave the depot within 5 hours 48 minutes.  KPI 2b is for Priorities 2 and 9 which are delivered on the fastest available scheduled transport and routine issues delivered on standard scheduled transport and are required to leave the depot within 42 hours and 48 hours respectively.    In summation the KPI’s for DSDA West Moors were set as follows:

· 1a:


1 Hour to bomb, 4hrs 48 mins to Pick and Pack = 5hrs 48 total 

· 1b:


24 Hours to bomb, 18hrs to Pick and Pack = 42hrs Total
· Routine:
 
24 Hours to bomb, 24hrs to Pick and Pack = 48hrs Total
The term to “bomb” is where all of the issue vouchers on the system are printed off the server at the storage depots.  This terminology came from DSDA Stafford when it was an RAF Depot.  The downloading of the issue vouchers from the server was nicknamed “the bomb-run” this has now been shortened to “bomb” whilst working with the new server.
DSDA West Moors reports all of the statistics related to the KPIs to the Storage Business Steam Manager, Longmoor who then reports to the main board of DSDA each week.
1.3
Aim of Study
The aim of this study is to carryout analysis of the previous figures for picking and packing times for oils and lubricants being issued to units worldwide and see if the new Central Planning (CP) processes and KPI’s set by DSDA have made a difference.  The hypothesis to be tested is:

H0
KPI’s have improved the efficiency of the selection and packing of oils and lubricants to DSDA staff.

HA
KPI’s have not improved the efficiency of the selection and packing of oils and lubricants to DSDA staff.

1.4
Methodology
The methods that will be used for this dissertation are a combination of Qualitative research from 6 key personnel within DSDA in the form of a semi-structured interviews.  The other method is the use of Quantitative data taken from the BODMS computer system for 2 months figures of issues prior to KPI’s and two months after the introduction of KPI’s within DSDA West Moors.

1.5
Who benefits from this Research

The main benefactors of this research will be the management and staff at DSDA West Moors this will help then have a better understanding of the need for KPI’s and the impact its staff.  The data shown within this dissertation will also help improve the performance figures in the future.
1.6
Layout of the study

Chapter 2 is a review of literature and theory on the subjects of the history of West Moors Depot and DSDA.  How the take over of fuels, lubricants and associated products occurred between DSDA and the DFG.  The history of KPI’S and the history of Change Management.
Chapter 3 discussed the methodologies available and why those used were chosen.

Chapter 4 presents the results of the analysis of the data taken from BODMS and the semi-structured interviews held with key staff.

Chapter 5 draws together the conclusions drawn and addresses the rejection or acceptance of the research hypothesis.
CHAPTER 2 LITERATURE REVIEW
2.1 History of West Moors

West Moors is a small village 10 miles north of Bournemouth in Dorset just on the Western tip of the New Forest.  The site covers over 470-acres and was originally built in 1943 for ammunitions and fuels storage for the United States of America during World War 2.  The site, POL Depot Q-328 was opened under the control of Lt John T Kimberley as a petroleum depot on November 18 1943.  The depot held over 75,000 tons of gasoline in 5 gallon drums and diesel in 55 gallon drums.  The depot held all the fuels for the allied invasion of France and had a peek out load of 1,700 tons per day during that period.  The importance of the site made it a bombing target for the Germans and fortunately only one bomb came within 50 metres of the depot during the whole war.  The site was mainly made up of black Americans and after the D-Day landings the depot received a Presidential Unit Citation in recognition of its important role in the Allied Victory.  The importance of fuels getting to the front line was allegedly highlighted by General George Patten in 1944 whilst talking to General Dwight Eisenhower (Wikipedia, 2009) on the gasoline supplies for his tanks:
“My soldiers can eat their waist belts, but my tanks need gas”. 

The importance of getting fuel to the front line was also a concern for the Germans as illustrated in the quotation attributed to Field Marshall Rommel in Summer of 1942:

"The first essential condition for an army to be able to stand the strain of battle is an adequate stock of weapons, petrol and ammunition.  In fact, the battle is fought and decided by the quartermasters before the shooting begins.  The bravest men can do nothing without guns, the guns nothing without plenty of ammunition, and neither guns nor ammunition are of much use in mobile warfare unless there are vehicles with sufficient petrol to haul them around".












(van Crefeld, 1977)

Towards the end of the war the depot became a POW camp for displaced persons with some 200 people living in Nissan shelters.  All of the prisoners were used on the depot working along side the Americans.  In 1946 Lt John Butler took over control of the depot from the American Army and he handed over to the first Commandant Lt Col Blackiston RASC the depot was renamed No1 Petroleum Reserve Depot Royal Army Service Corps (RASC).  In February 1964 the depot was renamed the Petroleum Organisation United Kingdom and in the same year it became the home of the Petroleum operator trade within the Royal Army Ordnance Corps (RAOC).  In 1971 the depot changed its name to the Petroleum Centre RAOC.
In1988 the Depot was declared a Site of Special Scientific Interest (SSSI).  The heath land, typical of the local area, had been largely left undisturbed, thus allowing indigenous flora and fauna, to thrive in their natural habitat.  A large variety of water sources provide an important breeding ground for at least 25 species of dragonfly catalogued so far, several of these are classified as either rare or uncommon as well as 30 species of butterflies, West Moors boasts 190 species of plants, including many rare orchids, such as the Coral Necklace which is the only site in Dorset where it flowers.
The formation of the Royal Logistic Corps (RLC) on the 5 April 1993 saw the depot change its name to The Petroleum Centre RLC, a name that has stood until the present day.

2.2 History of DSDA
DSDA has come along from the original Base Ordnance Depots in the military such as the old military run Base Ordnance, Base Ammunition Depots, (BOD BAD) all of which preceded DSDA.  These depots were the main supply depots for the military during the cold war such as BAD Kineton where all of the military’s main holdings of ammunition were held.  The main Ordnance was held in Bicester and Donnington, the two largest depots in the military.  After the BOD and BAD’s the Army Base Storage and Distribution Agency (ABSDA) was formed on the 4th April 1995 and it provided the Army and other customers with a comprehensive storage and distribution service.  In its first year the Agency successfully completed a significant rationalisation of its infrastructure and introduced a flatter more flexible organisational structure.  They also made clear improvements to the quality and cost effectiveness of the logistical support they provided to their customers.  This was headed up by the CEO at that time Brigadier K Goad.  All of this had come about because of the Government’s Competing for Quality, Market Test and Public Finance Initiative programmes.
DSDA was formed in April 1999 as a direct result of the 1997 Strategic Defence Review (SDR).  The Agency is a MoD Agency belonging to the Secretary of State for Defence, although he delegates the day to day ownership and responsibilities.  Four years after DSDA was formed in April 2003 the Defence Ammunitions and DSDA formed.  The total estate for DSDA totals some 4052 hectares and it stores one third of a million cubic metres of explosives and two million cubic metres of non-explosive items.  DSDA has an inventory of one and a quarter million different lines worth over £12.5 billion.  This is run by a 175 Military and some 4,175 of civilian staff, both industrial and non-industrial personnel. 
DSDA is now under the umbrella of the Defence Equipment and Support (DE&S), after the merger of the Defence Logistics Organisation (DLO) and the Defence Procurement Agency in April 2007, resulted in DSDA being the sole remaining agency in the new DE&S organisation.   DSDA’s main priority is to provision services to the customer, in order to support UK Armed Forces on operational and expeditionary deployments, as well as meeting the routine requirements of the UK Forces worldwide.  DSDA main customers are the Integrated Project Teams (IPT’s) managing the support of the UK MoD’s fleets of ships, submarines, aircraft and vehicles, their munitions, fuels and equipments.  DSDA now is working more with industry prime contractors in delivering the most cost effective and efficient logistics services to the Armed Forces in support of deployed defence equipment and systems.
DSDA’s larger locations are Bicester , Kineton, Donnington, Longtown, Gosport, Plymouth, Ashchurch and Dulmen in Germany.  Some of the smaller locations are West Moors, Glen Douglas, Beith and Crombie.  All of these locations are controlled via the head office in Bicester where the DSDA Board sits headed up by Mr Neil Firth the Chief Executive and 7 other board members in roles such as Director Change Management, Chief Operating Officer, Director Finance, Director Human Resources, Director Operations, Commercial and the Non-Executive Director.  All of these posts apart from the Director Operations are held by civilians who have all come in to DSDA from corporate backgrounds within industry.  DSDA has a performance management framework with key targets set by the board and that performance is monitored and reported at all levels, from site to board level.  As postulated by Grant (2002), and many other theorists in the past, this very important aspect of any business: 
“The corporate head office is responsible for setting, monitoring, and enforcing performance targets for the individual divisions.  Performance targets may be financial, strategic, or both.  Performance targets are primarily annual, but also longer term – most companies set targets for between two and five years.  However, the monitoring of these targets to detect deviations from annual performance targets results in considerable weight being placed on monthly and quarterly performance data”
2.3 The Takeover of Fuels by DSDA

In 2007 an Internal Business Agreement (IBA) was drawn up for the hand over of the Receipt Storage, Maintenance and Issue (RSMI) of all the packed fuels oils, lubricants, associated products and the Tactical Fuel Handling Equipement (TFHE) from the control of the DFG to DSDA .  This IBA was drawn up when DSDA wanted to take on the RSMI of the fuels and associated products from the IPT (DFG).  The agreement articulated the business relationship between DFG and DSDA, It specified the out puts and service requirements from both parties to enable the RSMI and distribution of packed fuels and lubricants in support of programmed PR- funded, activity.  This IBA has now some 2 years later been changed to a Service Level Agreement (SLA).  

DSDA are currently a lodger unit within West Moors and the DFG are the custodians of the camp and the depot itself.  The SLA sets out to give both DFG and DSDA sets of responsibilities such as DSDA are to RSMI all TFHE stock held within the depot, a service which has been carried out by DFG on behalf of DSDA since the closure of Long Marston in 1998.  DSDA also provides an efficient RSMI organisation for DFG managed fuels lubricants and associated products.  DSDA also provide statistical returns to DFG on a monthly basis detailing the number of issues and receipts.  DFG were tasked to provide sufficient existing infrastructure and enabling services to provide the service identified in the original IBA as well as the RSMI activities of TFHE.  The SLA   covers areas such as, in year changes and any arbitration, framework conditions, output performance and lists of assets.  In depth enabling agreements were also set up with respect to Service support, infrastructure of the whole site, Administration, security and the safety, health, environment and fire.  All of these arrangements are signed off periodically by the head of establishment for DFG (Brigadier) and the Chief Operations Officer (COO) DSDA.
2.4 History of KPI’s
Key Performance Indicators are measurements, agreed beforehand, that reflect the critical success of an organization.  Each organisation differs and the types of KPI’s they use are also different.  A business may have as one of its KPI’s as the percentage of its income that comes from return customers.  A school may focus its KPI’s on graduation rates of its students and a stores section may have a KPI of the time taken to issue a product to a customer.
Whenever KPI’s are used they must reflect the organization's goals and aspirations they must be key to its success and they must be measurable.  Key Performance Indicators usually are long-term considerations.  The definition of what they are and how they are measured may change as the organization's goals change, or as it gets closer to achieving a goal as highlighted in the earlier quote taken from Christopher (2000):

“….  whilst there are many measures of performance that can be deployed on a organisation, there is a relatively small number of critical dimensions which contribute more than proportionately to success or failure in the marketplace”
This view, reflecting the contingency theory of a firm’s organisation shows how performance and organisational changes fit between contingencies and the organisations structure (Donaldson 2001).  DSDA has made several changes to their structure over the years and by using the contingency theory they have been able to adapt their performance and strategies as the business has grown. 
In recent years the concept of the balanced scorecards (Kaplan and Norton, 1996, in Christopher 1998; Sveiby, 1989) using a number of KPI’s containing both financial and non financial measures provide management with better ways of meeting strategic goals.  If the strategic goals of company are met by good performance measurement they can become the basis for a better scorecard than might have been the case.  
Christopher elaborates on these measures as 4 steps in constructing a scorecard.  Step 1 seeing the logistic and supply chain strategy contributing to the achievement of corporate and marketing goals.  Step 2 knowing what the measurable outcomes of success ie better, faster, cheaper.  This can be a better service or quality in a quicker time and for less cost to the supply chain.  Step 3 are what are the processes that have an impact on these outcomes ie faster, better, and cheaper,  what is the process that lead to the perfect order achievement in other words shorter pipeline times need to be looked at.  The final step looks at what drives the performance within these processes.  
Using all of steps above as a framework, better, faster and cheaper these three goals are important because they cover customer based measures of performance and the internal measures of resource and assets.  Figure 2.1 shows a customer based process direction of the model of using performance measurement.
Figure 2.1:   Customer Based Process Direction
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As what gets measured is normally what gets managed the attention will be directed to the main key issues in the business.  Benchmarking plays a key role in this process by identifying best practice and then focusing on how to streamline and managed to achieve superiority in this critical and competitive environment.  Using and developing relevant and measurable performance measures are a must for any organisation especially one in logistics this ensures that whatever gets measured gets managed.  A lot more companies including DSDA are incorporating and developing these balance scorecards and KPI’s for indicators for logistics performance.
2.5 History of Change Management

In the past, change management carried with it the undertone of being just the soft, touchy-feely things that people in HR do.  However, over the last decade change management has emerged as a structured discipline that business leaders are seeing as a 'must have' and not just a 'nice to have' when major project or initiatives are launched.  One of the main theorists and founders of change management was Kurt Lewin an American social psychologist who was regarded as one of the founders of modern psychology.  He was more famously known for being the creator of developing Force Field Analysis.  This analysis came up with the theory that any issues is held in balance by the interaction of two opposing sets of forces, those who promote and embrace change i.e the driving forces and those who want to stay as they are and not change  i.e the restraining forces.  If these two forces where constantly pulling at each other then there would be no change and equilibrium would be maintained in that company.  People pulling in opposite directions create no change so these forces have to be changed and more weight must be placed onto the driving forces to push the restraining forces onto change, this is illustrated in Figure 2.2:
Figure 2.2:   Lewin’s Force Field Analysis
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The field force diagram is a model built on the idea that forces i.e. people, habits, customers, attitudes all both drive and restrain change.  The model can also be used to identify the major players or stakeholders in a company so force can be placed onto those people to get the change that is required in the same way that to get to a gang of workers to get a simple job done that is not their normal work, you are best to get the supervisor on side as he will probably have the most sway in getting the job done and influencing his fellow workers.  
CHAPTER 3 RESEARCH METHODOLOGY
3.1 Qualitative Research
Qualitative research can be defined as:

“…….. tools used in understanding and describing the world of human experience.  Since we maintain our humanity throughout the research process, it is largely impossible to escape the subjective experience, even for the most seasoned of researchers.”

(Myers 2000)

Qualitative research is the collecting, analyzing, and interpreting data by observing what people do and say.  There are many methods that can be incorporated in gathering qualitative data this includes newspapers, archived records or any type of documents, this is known as chronicle research, other methods are such as Ethnography, Case study, Grounded theory and Phenomenology.
Case Study Qualitative research uses collected information through individual, in-depth interviews and focus groups.  The nature of this type of research is exploratory and open-ended.  Small numbers of people are interviewed in-depth and a relatively small number of focus groups can be conducted.  People are asked a series of questions by an interviewer and they will look at their responses to identify and define people’s perceptions and their feelings about a subject or idea that is being talked about.  The researcher will then determine weather there is any sort of agreement that can be found in that group.   This type of research usually less costly than surveys and is particularly valuable in acquiring information about people’s communications needs and their responses to and views about specific areas of interest.
3.2 Quantitative Research
Quantitative research can be defined as:

“…… the use of numbers and statistical methods are used to demonstrate a case.  This method tends to be based on numerical measurements of specific aspects of phenomena, the researcher’s role is to observe and measure.  Care is to be taken not to “contaminate” the data with personal involvement with research subjects as objectivity is of utmost importance”.
(Thomas 2003)

Quantitative research can be done by the use of structured questions where the response options are predetermined and a large number of responses are involved.  This means that the measurement must be objective and statistically valid, in other words it will use numbers and objective hard data.  This type of research can be done by various means such as telephone (opinion polls), Street Interceptors (Product development) and Postal surveys (large samples).
3.3 Primary and Secondary  Research

Primary data is the act of going out and getting the data this can be done in many ways such as:

· Recording the amount of cars that go past you.

· Taking part in an activity where a person is familiar with the activity.

· Using Questionnaires on people in the street, shops etc.

· Group discussion that is structured and open

· Experiments on simulators.

The most common of these is the collection of data from people in the form of a questionnaire which can be done on the phone via the internet or by post.

Secondary data has already been collected and published.  Examples are surveys that have already been undertaken by someone else or another agency.  If someone needed to look up and find out the amount of people living in a Portsmouth on the Census of 1911 that would be secondary data.
For this paper the use of a Survey was not undertaken because of the lack of numbers that work at DSDA West Moors.  As there are only 38 workers it would have not been a large enough sample to gain any real reliable or effective quantitative data.

For the two types of research primary and secondary there are many pros and cons to each of them they are best described by (Dunsmuir and Williams 1992) and these considerations were used when considering the data captured for this paper.  Some of these considerations are in Tables 3.1 and 3.2. 
Table 3.1 Secondary data

	Advantages
	Disadvantages

	· Cheap and accessible especially a University Library

· Often the only resource, for example historical documents

· Only way to examine large scale trends
	· Lack of consistency of perspective

· Biases and inaccuracies can not be checked

· Published statistics often raise more questions than they answer, for example, what does church attendances tell us about religious beliefs?

· The concern over whether any data can be totally separated from the context of its collection


Table 3.2 Primary data

	Advantages
	Disadvantages

	Quick and cheap if sample is small
· Computer codable for quick analysis and repetition

· Coding enables multiple comparisons among variables

· Allows generalisation to a lerger population

· Verifiable by replication and re-questioning of interviewees/respondents
	Using a large sample can be time-consuming
· Over-reliance on computed (statistical) analysis loses individual meanings and case study data
· Closed questioning may constrain the data (pre-empting a richer ranges of response)
· Respondents may interpret the questions differently, this makes comparisons of the answers difficult

· Researchers can bias the data by concept definition and question framing
· It is impossible to check if people are responding honestly

· Response rate may be low and selection non-random.  This affects the validity of any inferred generalisations


3.4 Data Capture
All the current data for this research has been taken from the Base Ordnance Depot Management System (BODMS).  The data captured is 2 months prior to KPI’s being introduced to West Moors and 2 months after KPI’s had been introduced, some 44948 issues.  The reason such a small field of data was collected is due to the system only having a 2 months worth of data collection prior to the introduction of KPI’s.  This data will be compared to the first 2 months of demands after the introduction of KPI’s.

All of the demands are placed onto BODMS from either Global at West Moors or Management of the Joint Deployed Inventory System (MJDI) by swivel chair input by staff at West Moors.  The BODMS computer software system is used by DSDA West Moors and all the other base depots such as Bicester, Ashchurch and Donnington, within the Military.  Once the demand has been placed onto the system it is then placed onto the “bomb run”.
The data capture was placed onto an Excel spread sheet showing all of the demands that have been printed off and require processing and all of the 4 months in total that have been captured for this paper.  Before the data is manipulated into the reported statistics for the KPI’s it starts as raw data which is taken from BODMS.  The raw data that was captured from BODMS is listed below;

· Issue Reference Number

· Customer ID or Unit Identification Number

· Title-Unit Name

· The Required Delivery date (RDD)

· Priority Code see Appendix 1

· Issue Created – date created on BODMS
· Close Date – available for transport

· Pallet ID- unique number

· Haz- Hazardous code of product

There are some 22 fields of data captured for each of the demands processed; each field is listed in Table 3.3:

. 
Table 3.3 Data Captured for reporting on KPI’s

	Issue Reference
	Unique number for each demand

	Customer ID
	Unit Identification Number (UIN) of Unit

	Title
	Unit Name

	RDD
	Required Date of Delivery

	Pri
	Priority of demand (see Appendix 1)

	Issue Created
	Date Issue created on BODMS

	Bombed Date
	Date the Issue was voucher printed

	Close Date
	Date goods were available for transport to customer

	Pallet ID
	Unique Pallet ID number

	Haz
	Hazardous Code of product

	Bomb Time
	Time from issue creation to printing (GAWM and MJDI to BODMS)

	Bomb Days
	Days from issue creation to printing

	Bomb Pass
	Was the demand printed within KPI time frame?

	PP Time
	Time for item to be picked and packed by warehouse staff

	Adj Bomb
	Time from issue creation to printing minus non working days or imposed hold time by higher formation

	Adj PP Time
	Time from issue to be picked and packed minus non working days or imposed hold time by higher formation

	PP Pass
	Was the demand picked and packed within KPI time frame?

	Adj PP Pass
	Was the demand picked and packed within KPI time frame minus non working days or imposed hold time by higher formation?

	Total Time
	Total time from issue creation to demand being available for transport

	T Pass
	Was the demand available for transport within KPI time frame?

	Adj Total Time
	Total time from issue creation to demand being available for transport minus non working days or imposed hold time by higher formation?

	Adj T Pass
	Was the demand available for transport within KPI time frame minus non working days or imposed hold time by higher formation?


All the above information is used to report on the KPI’s set by DSDA on a weekly basis.  There are occasions when the information has to be adjusted because of issues that are not priorities and the times are adjusted accordingly before they are reported on the weekly KPI assessment, as per Appendix 3.
3.5 Problems with recorded data
Various extra fields have been placed into the excel spreadsheet to make sure all the demands placed onto GAWM and MJDI issued on such as days bank holidays and weekends are taken off the reported data, Appendix 3.  A demand could be left in the system for a long periods and this is not due to the operators at West Moors so it will be adjusted accordingly on the Excel spread sheet.  The raw data will also show there are duplicate issue vouchers, this is due to a stock item issued to one unit but the location of the product has come from another location on the depot.  As all products have a shelf life and they are located in various areas around the depot according to the batch number.  The customer will only receive the product demanded even though the system will have duplicate issue vouchers.
For this paper the data has been captured to show if there are any changes in the time taken for each issue to be processed ready for issue to a unit. 
To fully answer the question set at the beginning of the paper a Semi Structured interview of the key managers and supervisors of the West Moors Staff will be carried out, this will capture the true thoughts of the staff on how the introduction of KPI’s has or has not improved performance at DSDA West Moors through their own thoughts and ideas this will be captured on paper, and example is enclosed in Appendix 2. 
The interview questions will be looked at and adjusted if required after the first 2 interviews.  This will help pin point any areas that may have been missed and or give the interviewer time to adjust the questions or format if it is not correct first time around. 
Combining the two methods of research above will give a fuller more rounded and researched answer to the question originally set and it will eradicate any areas that the raw data cannot show on the excel spread sheet.  This will be done by capturing Qualitative and Quantitative data from the staff and the original data on BODMS.  

CHAPTER 4 ANALYSIS OF DATA
4.0 Quantitative Data Issues from BODMS
The raw data captured from BODMS shows some 4948 total of issues over a 4 month period out of those issues 322 were duplicated as shown in Figure 4.1.  This is due to the fact that one demand may not be met in one location on the depot as each product has a Batch Number and a shelf life so the system creates two line entries to over come this.  This data has been deselected from the original data captured from BODMS to give the reader true representation of issues for the 4 month period.
Figure 4.1 Issues from BODMS over 4 month period
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4.2 KPI 1a
The data captured in Figure 4.2 shows the issues before KPI’s and after KPI’s in hours.  The blue line is the prior to KPI’s and pink is after.  There are only 12 issues in the 2 month period up to the introduction of KPI’s.  There are 57 post KPI issues over a 2 month period.  This figure will always fluctuate depending on the time of year and rate of demands for priority issues 1 and 5 see Appendix 1 for priority matrix.  Figure 4.2 shows the reader the Pre KPI figures fluctuate from 0 to 24 hours and that 4 of the 12 issues failed to meet the current time scale of 5 hours 48 minutes as per the KPI’s.  This equates to a 33% failure rate.  The post figures show that from the 57 issues 4 failed to meet the current KPI, one failed with a total time of 92 hours.  This equates to a 7% failure rate.
Figure 4.2 shows the issues under the KPI 1a prior to CP and Post CP
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4.3 KPI 1b

The data captured in Figure 4.3 shows the issues pre and post KPi’s, in days, for all of the Priority 02 and 09, issues see Appendix 1.  The time scale for all KPI’s 1b are 42 hours.  The graph shows that out of 287 issues 110 of them failed to meet the current KPI time scales during the 2 months lead up to KPI’s.   This equates to a 38% failure rate.  The post KPI issues were some 846 and 57 of those failed to meet the KPI timescales.  This equates to a 7% failure rate.
Figure 4.3: Priority issues pre CP and post CP
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The data captured in Figure 4.4 shows the time taken for all routine issues Pre KPI in blue and the pink is post KPI figures.  The allotted time scale for routine issues is 48 hours and the increments are in days.  There are 723 pre KPI issues plotted onto graph 4.4 of which 516 failed to meet the 42 hour time line for all routine issues.  This equates to a 71% failure rate.  The post KPi issues were a total of 2700 and 184 of those failed to meet the KPI’s.  That equates to a 7% failure rate.
Figure 4.4 Shows the routine issues prior to CP and Post CP
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4.4 Median Time

The Median time for all of the pre and post issues are listed in table 4.5 this shows the overall time saved in hours and minutes for the KPI 1a and KPI 1b.  The time saved for KPI 1a is 1 hour 40 Minutes and the time saved for KPI 1b is 43 hours 17 minutes.
Table 4.4 Median Time Saved
	
	KPI 1a Pre
	KPI1a Post
	KPI 1b Pre
	KPI 1b Post

	Median
	3:34
	1:54
	67:15
	23:58

	Time Saved in Hours and minutes
	
	1:40
	
	43:17


4.5 Qualitative Data from Semi-Structured interviews

Semi structured interviews were carried out on 6 of the DSDA staff in charge or supervising the processes and who carryout the issues shown in the quantitative data.  The interviews are anonymous but they are a true account of each of the staffs views on the 4 questions put to them by the author of this paper.  All the responses were taken down on paper on the question sheets attached in Appendix 2.  Each of the employees responses were read back to them to make sure their own individual points were minuted correctly. 

The total experience of all the staff interviewed ranged from 2 years up to 14 years and the average experience of all 6 staff was 4 years.

Question 1.   Is your job easier now you have a start and finish to the days work load? 

· 6 responded Yes

· 0 Responded No

The recorded comments ranged from;

· “There is now a clear floor policy and you can see a finish to the days work were as before there were loads of vouchers all over the place”.
· “Definite figure to work to each day, there are vouchers for the whole day for pickers and packers”.
· “If the vouchers are low we can plan other work around the vouchers that are produced that day”.
· “Everyone aware of the days work load”.
This question seemed to get the same response from all of the workers that they were happier with a start and finish to their days work for ease of planning and what is expected of them each day.

Question 2.
Has a focus on targets affected you in your day to day work?

· 4 responded for the better
· 2 Responded Not at all

The 4 who responded for the better gave the reasons as:

· “Gives the manager a measure of performance and an idea of how to improve the performance on a weekly basis”.
· “You know all vouchers produced that day have to be processed to meet KPI’s and you can now plan your day and workload”.
· “We can now we can see our performance and make it better”
· “Now you know your target for the day”

The 2 who gave a response of not at all stated:

· “No we are here to work and we are paid to do that but we now have a more structured working day and manpower to clear the days work”.
· “The targets do not effect the traffic office directly”.
The 4 answers above show that the workers and supervisors on the civilian side of the business are more aware of the targets and that they have had a positive reaction in their day to day work load and performance.

The 2 responses of not at all are from the Military, who the targets have not effected them or their performance and one who the focus on targets has not changed their daily work in the traffic office as the performance targets are not effected in this area of the business.

Question 3.  Do you feel the KPI’s for Priority 1 and 5 are:

· 0 for Not Achievable
· 6 for Easily achievable

· 0 for Could be even tighter

The 6 answers were conclusive that the current KPI’s were easily achievable but some of the spoken responses showed that there was an area of concern.   Comments made by respondents included:
· “In the normal working day it is easy to complete all the 1 and 5 in the KPI time frame.  But it is not easy in out of hours because of the short time scale to get in, do the paper work and pick and pack and close down the load”.

· “Out of hours is a constant problem to because of time scale”.
· “Working day is easy out of hours can be very tight”.

· “Could be tighter in working hours and achievable out of hours”.

Most people seemed to agree that in a 8 hour working day the KPI’s time scales were easily completed but there was a very tight timeframe for the out of hours call out on the 1 and 5 priority issues due to 1 person on call having to carryout the whole process of getting in and do the paper work and pick and pack and close down the load.

Question 4.  In the past 2 months West Moors has failed the KPI for delivery on 4 occasions for priority 1 and 5 issues.  In your opinion what contributes to this failure.

· “Human error people not understanding the system or treating the issue as routine or getting lost in the routine issues”.
· “Procedures fine just human errors”.
· “Communication between SC&A on 1-5 coming off the system and being placed into the tray and not identified to the pickers straight away”.
· “Someone else placing another issue over the top of a 1-5 in the trays”.
· “Not a concern for Traffic”.
· “Human error not closing the load down on VITAL until the next day”.
· “Leaving the demand in the picking well and being left until next day and comes off with the routine issues”.
On the whole the responses are talking about human errors in not taking off the issues off the system or the pickers not checking the pick tray on a regular basis.  The other main point is that the packers where not clearing the issues on the VITAL system before the end of the day if a 1-5 came in late in the working day.  They would leave it until the next working day making the issue fail the KPI.

The Semi Structured interviews have shown that the workers are finding that the KPI’s enhance their working day.  Some of these areas are communication errors between supervisors, SC&A staff and the Pickers, this is essential.  The training of staff and an extra tray to separate the routine and 1-5 priority issues in the picking tray was also a concern of the interviewees.  
4.6 Summary of Analysis
The Analysis that has been captured has conclusively shown that the hard data, captured and transferred from the BODMS System, shows that before the introduction of the KPI’s compared to the introduction of the KPI’s the time taken to Print off, Process, Pick, Pack and close each of the issues has been greatly reduced.  This was not only for the Priority demands 1-5 but also the routine issues which have benefited the KPI time scales that have been set.  There is still room for an improvement in the performance of the KPI’s as the figures showed there was on average a 7% failure rate but combined with the information collected in the semi structured interview with the key personnel within DSDA West Moors that the 7% figure can be reduced even more with more attention on the human errors that occurred within the 2 months of data captured, Incorporating findings such as the issues that arose about the tight time line for the Duty Call person.
The information can be replicated again and the difference between the first 2 months of KPI’s and the 2 months analyzed should show even more of an improvement but for this study the 2 months prior and post KPI’s were used and showed a true reflection of all issues during that period. 

The combination of the 2 sets of data clearly shows that the KPI’s has improved performance at DSDA West Moors and that the staff have enjoyed the performance targets as there is a start and finish to each of their working days, which all staff commented on this in the semi structured interview.  In essence the KPI’s have not only improved performance but they have also improved the workers wellbeing as there is a structured day’s work for them all, which they prefer.

CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions

The original question of, “Has the introduction of Key Performance Indicators Improved Performance at DSDA West Moors” was a valid question to help find out if DSDA West Moors had improved performance.  By using the raw data collected from the BODMS computer system for the period of 2 months prior and 2 months post KPI.  The 2 figures of issues did differ in volume but the data gathered has shown a significant change in the time taken for any issues to be dealt with by DSDA West Moors.
The analysis showed that after the introduction of the KPI 1a that the failure rate of the priority 1 and 5 issues had reduced from a 33% failure rate to a 7% failure rate giving an improvement of 26%.
The introduction of KPI 1b showed that for priority 2 and 9 there was a failure rate of 38% which was reduced to 7%, this gave an improvement of 31%.  For all the routine issues there was an even more significant reduction of failure rate.  Originally the failure rate was 71% but post KPI’s that figure was reduced to 7%, giving a total reduction of failure rate of 64% over that period.

The analysis also showed there was a significant amount of time saved for each of the KPI’s and the routine issues.  As a median time, the time saved for each of the issues was 1 hour 40 minutes for an issue under priority 1-5 KPI 1a and 43 hours 17 minutes for all priority 2 and 9 under KPI 1b compared to the time taken before the introduction of the KPI’s as shown in chapter 4.  The KPI’s have had an effect as described by Kurt Lewin in section 2.4 on the history of change management where the KPi’s have pulled the work force in a direction to help make a change and take the stance away from the no change or keeping the equilibrium.  In this case the change has been significant compared to before the KPI’s were introduced.
The research on the quantitative data gave a great indication of how the failure figures had been reduced to an average 7% failure rate but there was still a 7 improvement to be made and this was identified by the qualitative data captured in the interviews with the key DSDA West moors staff in section 4.5.
The key area of research was the semi structured interviews, as stated in chapter 3 this is a “useful tool in understanding and describing the world of human experience” (M Myers).  The research showed that a collection of people responses did identify and define people’s perceptions and their feelings about the subject of KPI’s and performance in their workplace as discussed in paragraph 3.1.  There was an agreement from all staff as discussed again in Chapter 3 on the subject of, has a focus on targets affected you in your day to day work, all were in agreement that they now had a start and finish to the day and it was a more structured one as well, which were all down to the introduction of the KPI’s.  there are also improvements that can be made with the Duty Call Out person as the time scale is very tight for one person to get the issues processed in such a short time.
5.2 Recommendations

There were improvements that were identified in the interviews i.e making sure there is a separate tray for the priority issues from the routine issues reducing the ability of the pickers to a mix the two up.  The failure figures can be reduced using better communications, a lot of the small failures can be eradicated or reduced especially between SC&A and the picking section also with another person on Duty Call.  All of the areas that were identified by the staff (Chapter 4) will help reduce the failure rate even more than the average stated in this paper for that period, and make the performance even better against the KPI’s.
The paper has identified and clearly shown that the introduction of the key Performance Indicators has improved the performance at DSDA West Moors and it has also given the staff a better more structured work place.  This study could be carried out again using the same analysis in the future to see if the 7% failure rate has been improved upon by the staff as a result of this research.
The management and section supervisors at DSDA West Moors would benefit from reading this paper as well as the DSDA Board so everyone can appreciate that the KPI’s are there not just to show the performance of a depot and its outputs but also that there are human factors that can have an effect on that performance, with better communication these can be reduced and increase the performance even more in the future.
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