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Abstrakt 


Tato práce se zabývá praktickým řešením businesového problému v oblasti nízké kontroly a 
 visibility nákladů v rámci dodavatelsko – odběratelského řetězce v kontextu mezinárodní 
 kontejnerové logistiky a implementací self-service business intelligence, aplikací BI nástroje 
 Microsoft Power BI, Power Query jako plnohodnotný ETL nástroj a využití Microsoft O365 
 nástrojů.  Praktickou  projektovou  metodologií  pro  implementaci  celkového  řešení  a 
 základními  přístupy  řešení  data  governance  modelu.  Principy  návrhu  jednotlivých 
 dashboardů  a  efektivní  řešení  architektury  s  důrazem  na  maximální  vzužití  stávající 
 infrastruktury  a  zdrojů.  Hlavním  cílem  je  návrh  a  implementace  reportingového  a 
 analztického prostředí, které zefektivní process kontroly a reportování logistických nákladů 
 a umožní efektivní využití času jednotlivých uživatelů k analýze a stanovování efektivních 
 kontrolních mechanismů, které povedou k prevenci vzniku nákladů. Nezbytnými dílčími cíli 
 práce je dokumentace datových zdrojů a procesů v dané oblasti, návrh governance procesu 
 a  identifikace  potenciálních  oblastí  k  větší  efektivitě.  Výsledkem  práce  je  ověření 
 spokojenosti s dodaným řešením jednotlivými klíčovými uživateli.  



Klíčová slova  


Power BI, Power Query, Project Management, Agile, Mezinárodní logistika, Dodavatelsko -
odběratelský řetězec, Reporting logistických nákladů 
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Abstract  


This paper is focusing on delivering practical solution for solution of business problem with 
 low visibility and cost control in supply chain in context of international container logistics, 
 it provides end-to-end implementation self-service BI environment using Microsoft Power 
 BI  tool,  Microsoft  Power  Query  and  Microsoft  O365  tools.  It  provides  practical  project 
 methodology  for  overall  project  delivery,  general  approach  for  implementation  of  data 
 governance model, approaches to design reports and dashboards and effective set up od 
 data architecture with focus on maximum usage of existing tools and resources. Main goal 
 is to implement reporting and analytic solution that will enable data driven decision making 
 and increase productivity of the users that will enable more focus on root cause analysis and 
 implementation of preventive measures. Partial goals of the project are also to document 
 data  sources  and  processes  in  the  area,  set  up  of  governance  model  proposal  and 
 identification  of  further  process  improvements.  Outcome  of  the  project  is  evaluated  by 
 satisfaction of key business stakeholders with delivered solution.  



Keywords  


Power BI, Power Query, Project Management, Agile, International Logistics, Supply Chain, 
Logistics cost reporting 
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1.  Introduction 


In  current  competitive  environment,  visibility  on  cost  spent,  control  and  identifying 
 opportunities  for  reducing  costs  has  been  for  many  years  one  of  the  top  priorities  for 
 majority of managers in many companies. There are multiple KPIs reported on monthly 
 basis showing the performance, tracking budgets, and understanding cost spent in many 
 companies. Focus is on Supply Chain Losses, which by nature of the costs are all outcome 
 of inefficiencies in the end-to-end supply chain and our beer company identified this are in 
 past year as big opportunity for cost reduction.  


Main goal 


Main  objective  of  this  project  is  to  is  to  develop  modern  analytical  environment  which 
 enables effective cost tracking for global beer producer by creating visibility on supply chain 
 losses for international logistics department, that will enable better decision making, focus 
 on  right  preventive  measures  and  increase  productivity  of  department  managers  by 
 allowing more time spent on implementing preventive measures in order to decrease the 
 overall  supply  chain  cost  and  effectively  also  product  profitability,  rather  than  extensive 
 data collection and reporting. 


Partial goals 


To  successfully  complete  main  objective  of  the  project,  following  partial  goals  will  be 
 necessary: 


•  Data governance model definition 


•  Defining data architecture 


•  Reporting process documentation 


•  Process improvements identification 


•  Implementation roadmap  


•  Best Practice proposal for other departments 


Project Structure 


First  part  of  the  paper  is  focusing  on  analysis  of  business  environment,  understanding 
 company anatomy and international logistics operating model. Afterwards I will focus on 
 definition of business requirements and expectations from key stakeholders, mapping of 
 required  data  and  reporting  processes  with  business  experts  and  understanding  of  data 
 environment  


Second  part  of  the  project  focus  on  defining  the  solution,  starting  by  creating  mock-up 
visualisations  of  the  dashboards,  defining  the  best  solution  architecture  and 
implementation approach and governance process. 
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 Third  part  of  the  project  is  dedicated  to  review  outcome  of  pilot  solution,  business 
 recommendation and defining roadmap for full implementation. 


Assumptions 


Key assumptions for the successful project are alignment of process to receiving data for 
 supply chain losses from the zone’s stakeholders, which is part of different business project 
 which is currently ongoing. 


Potential  limitation  of  success  could  be  availability  of  data  from  all  zones  and  available 
 granularity of data. 


Methods 


Main  business  requirements  such  as  metrics,  dimensions,  frequency,  and  data  history 
 storage  will  be  collected  during  qualitative  interview  (1)  with  key  future  users  of  the 
 reporting solution and validated by international logistics management. 


Solution  design  and  implementation  will  follow  the  method  of  Business  Dimensional 
 Lifecycle  (2),  focusing  on  delivering  business  value  and  iteratively  develop  the  DW/BI 
 environment in manageable cycles using Agile Scrum project methodology for execution of 
 the project. (3), where each step will be shown and approved based on mock-ups and demos 
 of the solution in order to validate both visual and data correctness.  


Figure 1. Kimball Lifecycle Diagram 
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2.  Business Environment Definition 


Understanding of business environment, company structure, operating model and business 
 processes  is  key  to  define  the  right  analytical  solution  for  identified  business  problem. 


Understanding of the processes and key factors influencing supply chain losses was done 
 based  on  interviews  with  various  business  experts  and  management  from  international 
 logistics department. In following chapter, we will focus on describing the environment and 
 key influencing factors. 



2.1 International Logistics in the context of company structure 


Company is from the global perspective divided into 6 geographical zones, with relatively 
 decentralized management model, where each zone has big autonomy in terms of decision 
 making related to functional areas, in our case logistics and supply. Parallel to the zones, 
 there  is  global  structure,  which  is  focusing  mainly  on  defining  strategies,  policies  and 
 recommendations and best practices for all zones. International logistics is the only area 
 under  global  supply  chain,  which  has  formal  dotted  lines  to  zone  management  as  it  is 
 responsible for executing logistics operations between different zones, connecting different 
 countries, being neutral arbiter between zones in case of disputes and providing expertise 
 in  container  logistics  and  export  &  import  operations  as  service  to  internal  customers. 


Company  overall  has  big  focus  on  process  optimisation,  automation,  and  excellence 
 execution. 


Figure 2 Management Model 
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2.2 Operating Model 


Importing  country  which  is  defined  as  customer  is  buying  different  beer  products  from 
 exporting  country  on  FAS  (Free  Alongside  Ship)  basis  as  defined  in  Incoterms  20201. 
 Customer is responsible to provide sales demand for upcoming couple of months, which is 
 mainly used to defined long term capacities and ordering all necessary packaging capacities. 


Production is however not triggered based on the provided forecast, but rather on Make to 
 Order  basis,  where  customer  needs  to  place  binding  orders  respecting  production  lead 
 times, which can warry depending on products from 4- 6 weeks. Delivery time afterwards 
 is highly dependent on the distance between export and import country, available sailing 
 schedules and can be between 2  – 8 weeks till destination port. Afterwards product still 
 must be distributed in the local distribution network to final on-trade or off-trade channels. 


Shelf life of beer is dependent on the brand and packaging type, for majority of exported 
 products in the company it is 1 year, however it can be also 6 months. Timely execution of 
 each steps plays significant role in the overall supply chain. 


Company  is  exporting  from  3  main  countries  (Mexico,  Belgium,  US)  to  over  than  100 
 countries across the world. To comply with local legal regulatory, it is necessary to ensure 
 many different packaging and labels variants for different markets. 


Both  factors,  time,  and  many  different  SKUs,  significantly  influencing  reaction  time  to 
 adopt to changes in customer demand in different stages, predict of demand on the long 
 horizon which gives big pressure on the processes to minimize the cost impact of the overall 
 supply chain. 



2.3 Financial Model 


From financial definition, products are sold by exporting countries on transfer price basis 
 that corresponds with the amount of cost defined on FAS (4) basis. All other costs are paid 
 by the importing country. Main financial metrics which are being monitored in the logistics 
 department currently are Variable Logistics Costs (VLC), which includes costs related to 
 transportation, documentations, customs procedures. They are budgeted on yearly basis in 
 USD as absolute number, but also relative as cost/hl volume shipped. 


Supply  chain  Losses  (SCL)  are  defined  as  any  extra  costs  which  must  be  paid  on  top  of 
 standard prices, due to any failure in the process and can occur in any stage of the end-to-
 end  supply  chain  –  production,  storage,  or  transportation.  Costs  are  being  recorded  in 
 financial books of relevant export or import country. Following are the most common types 
 of supply chain losses: 


•  Costs related to destruction of expired products (Obsolete costs) 


1 International Chamber of Commerce,  https://iccwbo.org/publication/incoterms-2020-
introduction  
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•  Costs related to destruction of products that did not comply with quality control at 
 production level (Quality costs) 


•  Costs  related  to  damages,  lost  during  transportation  or  storage  (Losses  and 
 Breakage costs) 


•  Costs related to destruction of obsolete labels (Packaging costs) 


Financial responsibility to pay for those costs is  also defined by the FAS Incoterm(4) as 
 indicated on Figure 3 based on internal intercompany policy between export and import 
 country.  There  is  procedure  within  international  logistics,  where  every  country  can  file 
 internal  complaint  in  case  the  costs  were  caused  by  failure  in  other  country  and  after 
 investigation receive respective reimbursement.  



2.4 IT environment 


Company has been growing extremely fast in past years by various mergers and acquisitions 
 of  different  companies,  where  every  such  company  typically  brings  their  own  IT 
 environment. The integration and standardization effort of IT applications and systems is 
 much slower and lacking behind the business integration. There was also big autonomy by 
 zone IT department in terms of IT infrastructure and strategy, which is however changing 
 more  to  global  alignment.  Each  zone  is  focusing  on  standardization  and  reducing  the 
 number of applications within the zone. On global perspective, significant simplification is 
 planned  in  next  5  years  horizon  by  implementing  global  template  of  core  systems.  This 
 problematic is further addressed by  (5) with similar solution approach. For international 
 logistics who is connecting to all zones current IT environment brings lot of complexity from 
 data perspective.  



2.5 Main challenges 


Supply chain losses has been identified as one of the main challenges in the supply chain 
organisation,  not  only  in  context  of  international  logistics  operations,  but  also  in  local 
Figure 3 International Supply Chain - Financial responsibility split 
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 distributions. Their reduction, prevention and control are one of the business priorities on 
 3-year plan. 


In context of international logistics, following areas were identified as main challenges by 
 department top management: 


•  High Amount of costs paid in absolute value 


•  Difficult  to  identify  costs  related  only  to  imported  products  or  international 
 processes 


•  Low control on obsolete cost occurrence 


•  Low understanding of main root causes 


•  Reaction mode rather than prevention 


On top of above challenges, following additional problems were identified by International 
 Price  &  Performance  Manager  (PPM  Manager),  who  is  currently  responsible  to  provide 
 visibility on SCL: 


•  Very manual and time consuming  


•  Different granularity of information from each country 


•  No standardization that would allow report reason of occurrence 



2.6 Business Requirements 


Initial business requirements and expectations have been identified and collected during 
 interviews with key stakeholders using requirement questionnaire (2) and captured in the 
 form of user stories (3) with following standard format:  


As a <Type of User>, 


I want <To Perform Some Task>, 


So that <I can achieve some goal/benefit/value> 


1.  As  International  PPM  director,  I  want  to  be  able  to  have  visibility  for  SCL  costs 
 related  only  to  International  scope,  so  that  I  can  see  results  that  are  under  my 
 accountability. 


2.  As International PPM director, I want to have visibility on monthly basis for costs 
 occurred in previous month, to provide results together with all other KPI results. 


3.  As  International  VP  Logistics,  I  want  to  have  visibility  on  results  and  main  root 
 causes, so that I can prioritize mitigation actions to reduce SCL. 


4.  As  International  PPM  Manager,  I  want  to  reduce  manual  work  related  to  data 
consolidation every month, so that I can have more time to analyse the financial 
results 
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 5.  As International PPM Manager, I want to have visibility on zone, country, brand, 


flow, root cause level, so that I can deep dive with relevant teams. 


6.  As International Export/Import Manager, I want to have visibility on results and 
 main  root  causes  for  my  zone,  so  that  I  can  identify  mitigation  actions  and 
 improvements. 


7.  As International Export/Import Manager, I want to have visibility on country, SKU, 
 brand, plant level, so that I can deep dive with relevant teams. 


8.  As International Export/Import Manager, I want to see alerts, that would signal if 
 there is potential risk of obsolete costs, so that I can identify mitigation actions. 


9.  As International data analyst, I want to have standardized solution, so that I can 
provide better support on maintenance. 
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3.  Analysis and Solution Proposal 


In previous part of the project, we have focused on understanding business processes, main 
 challenges and we have also defined business requirements. One of the key areas to define 
 for analytical solution is understanding of the data need. To build initial solution proposal, 
 we need to translate the business requirements into analytical solution. Currently, there is 
 no  dedicated  analytical  team  that  could  support  the  project  from  data  requirements 
 definition. Current reporting has been developed as part of the projects in the past mainly 
 by responsible IT teams and is being executed by business operational teams. To overcome 
 the  knowledge  gap  and  lacking  data  expertise,  following  methodology  has  been  defined 
 internally in the department as adaptation of Kimball Lifecycle Toolkit (2) also respecting 
 company  good  practices  for  project  management,  adjusted  to  specific  need  of  analytical 
 project.al projects in the department.   



3.1 Business Used Case Definition and Prioritization 


Following  prioritization  has  been  aligned  with  International  management  based  on 
 business needs. Sorted from highest to lowest priority: 


1.  As International PPM director, I want to be able to have visibility for SCL costs 
 related only to International scope, so that I can see results that are under my 
 accountability. 


2.  As  International  PPM  director,  I  want  to  have  visibility  on  monthly  basis  for 
 costs occurred in previous month, to provide results together with all other KPI 
 results. 


3.  As International PPM Manager, I want to reduce manual work related to data 
 consolidation every month, so that I can have more time to analyse the financial 
 results 


4.  As International PPM Manager, I want to have visibility on zone, country, brand, 
 flow, root cause level, so that I can deep dive with relevant teams. 


5.  As International Export/Import Manager, I want to have visibility on country, 
 SKU, brand, plant level, so that I can deep dive with relevant teams. 


Figure 4 Data Mapping Methodology. Internal Methodology. 
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 6.  As  International  data  analyst,  I  want  to  standardize  solution,  so  that  I  can 


provide better support on maintenance. 


7.  As International VP Logistics, I want to have visibility on results and main root 
 causes, so that I can prioritize mitigation actions to reduce SCL. 


8.  As International Export/Import Manager, I want to have visibility on results and 
 main  root  causes  for  my  zone,  so  that  I  can  identify  mitigation  actions  and 
 improvements. 


9.  As International Export/Import Manager, I want to see alerts, that would signal 
 if there is potential risk of obsolete costs, so that I can identify mitigation actions. 



3.2 Analytical Used Case Definition 


Business  requirements  have  been  translated  into  analytical  used  cases  depending  on 
 similarity  of  the  solution  and  assessment  of  its  maturity  following  Gartner  Analytical 
 Ascendancy Model (GAAM) (6). 


Table 1 List of Analytical Use Cases 


No.    Analytical Use Case  Maturity 


1  SCL – Enhanced Reporting  Descriptive 


2  SCL - Deep Dive and Focus Area Identification  Diagnostic 
 3  Obsolete – Inventory Process Improvement using Obsolete flag  Prescriptive 


Important part of the analytical solution is to understand and define and align on metrics, 
which  are  listed  in  bellow Error!  Reference  source  not  found.  as  agreed  with 
International Logistics Management. 
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 Table 2 Business Requirements - metrics definition and frequency 


Each metric is required to be available with minimum dimensions as indicated in Error! 


Reference source not found.. 


Table 3 Business Requirements - metrics and dimensions definition 


Metric  Dimensions 


Metric  Calculation  History  Frequency  Deadline 


Supply Chain 
 Losses USD 
 MTD 


Total Supply Chain Losses for 
 imported products booked in 
 respective period * budget USD 
 rate  


Current 
 year 


Monthly  2nd week of the 
 month for 
 previous month 


Supply Chain 
 Losses USD 
 YTD 


Total Cumulative Supply Chain 
 Losses for imported products 
 booked in respective year (January 
 till current period) * budget USD 
 rate  


2 years  Monthly  2nd week of the 
 month for 
 previous months 


Obsolete 
 Costs USD 
 MTD 


Total Obsolete costs for imported 
 products booked in respective 
 period * budget USD rate  


Current 
 year 


Monthly  2nd week of the 
 month for 
 previous month 
 Obsolete 


Costs USD 
 YTD 


Total Cumulative Obsolete Costs 
 for imported products booked in 
 respective year (January till current 
 period) * budget USD rate  


2 years  Monthly  2nd week of the 
 month for 
 previous months 


Supply Chain 
 Losses Top 
 10 SKUs 


Top 10 SKUs by Total Supply chain 
 YTD 


Current 
 Year 


Ad hoc  No deadline 


DOI Level  Days of Inventory per week  12 weeks 
 ahead 


Weekly  Thursday 


Product Age 
 at Arrival  


Estimated product age at arrival to 
 port of destination in days = 
 production date + actual transit 
 time received from carrier 


4 weeks 
 ahead 


Weekly  Thursday 


Remaining 
 Shelf Life 


Remaining shelf life % = (Product 
 Age at Arrival – Shelf Life)/Shelf 
 life 


4 weeks 
 ahead 


Weekly  Thursday 



(17)11 


Product Zone Flow Country Brand Date Reason Brewery


Supply Chain Losses USD MTD  x  x  x  x  x  x 


Supply Chain Losses USD YTD  x  x  x  x  x  x 


Obsolete Costs USD MTD  x  x  x  x  x  x 


Obsolete Costs USD YTD  x  x  x  x  x  x 


Supply Chain Loss Top 10 SKU  x  x  x  x  x  x  x 


DOI Level  x  x  x  x  x  x 


Product Age at Arrival  x  x  x  x 


Remaining Shelf Life  x  x  x  x 



3.3 Data Discovery 


In this step we were brainstorming with business experts, data scientists and brief internet 
 research to understand on what is influencing and affecting supply chain losses that will 
 help us to define the data need for defined analytical used cases. 


Figure 5 Data Discovery - What affects Supply Chain Losses 
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 Using the data discovery tree, defined metrics, required dimensions from previous analysis, 
 we could define list of data objects that will be required and map relevant data sources with 
 various business and IT experts as captured in Table 13. 


All requirements which have been discussed and identified can be summarized using the AI 
 Lean Canvas2 for clear communication and final sign off with management.  


Figure 6 AI LEAN Canvas 



3.4 Current Analytical Environment Analysis. 


Before designing the future solution, let us first understand the current process of reporting 
 of Supply Chain Losses and what is the data maturity level which will be both important 
 aspects to take into consideration while design the future solution, that will be easy to adopt 
 by business users, and will meet business expectations. 


For  assessing  data  management  maturity,  we  will  use  the  framework  of  ISACA®’s 
 CMMI® maturity models (7), which defines following 5 levels: 


2 towardsdatascience.com (14) 
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 Figure 7 Data management Maturity level 


Performing the assessment of data management maturity in supply chain area, we can see 
 that it is extremely low across all the zones and even within zones, there is big difference 
 between countries. There are countries that currently do not have any reporting in the area 
 of logistics costs, mainly newly established or acquired business units. 


Table 4 Data Management Maturity Assessment Logistics Costs 


Zone  Countries  Data Management 


Maturity 


Africa  South Africa  Performed 


APAC  Hong Kong, Korea, Japan 


China, India, Vietnam 


Performed 
 Managed 
 Europe  Belgium, UK, Germany, Russia, Ukraine 


Other 


Managed 
 Performed 
 Middle America 


Mexico 


Dominican Republic, Panama 
 Other 


Managed 
 Performed 
 Not existing 


North America  Canada, US  Performed 


South America  Brazil, Argentina, Chile, Ecuador, Uruguay, 


Colombia, Peru  Managed  


Data management maturity of the overall international logistics area will be slightly higher 
 on the level 3 – Defined.  


Supply chain loss control is quite young and immature process in the company, which is 
 also reflected in the way of reporting the results. Each zone has slightly different maturity 
 level  as  shown  in Error!  Reference  source  not  found.,  however  there  is  common 
 approach across all of them:   


1.  There  are  no  dedicated  analytical  teams,  usually  it  is  Price  &  Performance 
Department  or  Manager  responsible  for  reporting  those  costs  from  relevant 
accounting systems 
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 2.  Data are extracted manually directly from core systems, mainly SAP using either 
 customized transactions or by automated used leveraging VBA or RPA technologies 
 which helps with partial automation of those processes 


3.  There are no standards defined for the operational teams who are responsible to 
 book those costs in the system in terms of harmonized description of reasons, all 
 relevant references to simplify later analysis and building the overview. 


4.  Extracted data are usually coming from multiple extracts and are copied into Excel 
 spreadsheet,  where  are  performed  further  transformation  activities,  clean-up  of 
 data, calculating KPIs, currency conversions etc. 


5.  On monthly basis the costs are reported as part of the relevant Package to global KPI 
 dashboard for zone 


Currently every country is responsible to report on monthly basis final costs spent on 
 supply chain losses for global consolidation. Those results represent performance of the 
 whole country and zone, without going into details of which products, brands, reasons 
 they relate to. This granularity does not allow to identify the costs for imported products, 
 which is the area that international team is responsible for and therefore missing the 
 visibility. This year, there was first start in this process to gain visibility, by collecting 
 available  information  from  all  zones  that  they  have  available  as  source  for  the  final 
 global  KPI  and  manually  reviewing  the  information  to  identify  potential  scope  of 
 International business. This process is highly manual and  labour intensive, which as 
 result is giving the visibility on the amount of costs, however, does not allow the teams 
 to deep dive into root causes.   


Figure 8 AS-Is Process of Supply Chain Loss reporting 


From the initial analysis of current process, following points arise as additional problems, 
 which have not been identified by the initial discussions with stakeholders and will be used 
 as a recommendation for improvement to relevant managers: 


•  Currency rates which are being used by different zones and international team are 
not harmonized 
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•  Missing operational procedures and recommendation to the teams on description of 
 costs booked in the system 


•  Costs  that  are  retrospectively  claimed  as  part  of  internal  complaint  procedure 
 between zones are not reflected in the respective results of zone. On global scale the 
 results remain the same, however from the performance analysis it is giving different 
 perspective and would be good to incorporate for full picture 



3.5 Dashboard Design 


Based  on  the  initial  requirements,  current  Power  Bi  dashboards  first  mock-up  of  the 
 dashboards were created focusing on metrics, filters and type of visualisations that should 
 be  available.  Mockup  proposal  was  consulted  with  PPM  Manager,  who  is  currently 
 responsible  for  consolidated  reporting  and  analysis  of  the  Supply  Chain  Losses  for 
 International. 


For each of the defined analytical use case different mock – up has been proposed: 


Table 5 Analytical used cases and relevant Dashboards 


No.    Analytical Use Case  Maturity  Dashboard 


1  SCL – Enhanced Reporting  Descriptive  Global Dashboard, Zone 
 Dashboard 


2  SCL - Deep Dive and Focus 


Area Identification  Diagnostic 


Main offenders 
 Dashboard 
 3 


Obsolete – Inventory 
 Process Improvement 


using Obsolete flag  Prescriptive 


Obsolete Risk 
Dashboard 
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 3.5.1 Global Dashboard Mockup 


Global view dashboard aims to give high level glance on the total costs for top management. 


Main purpose of the dashboard is to be able to track total costs spent YTD, costs spent per 
 month as total value and be able to filter for zone, export or import scope and month  to 
 understand performance of previous month and take actions wit respective zones in case of 
 significant changes. Also, management can evaluate if there is decrease in costs in case some 
 preventive actions took place in the previous period and results are expected.  


Global view dashboard is focusing on following defined metrics and dimensions 
 Table 6 Global Dashboard: Metrics and Dimensions 


Metric 


Dimensions 


Product Zone Flow Country Brand Date Reason Brewery


Supply Chain Losses USD MTD  x  x  x  x  x 


Supply Chain Losses USD YTD  x  x  x  x  x 


There should be also goal agreed for monthly costs, which currently is not set up. It will be 
 defined based on long term average of monthly costs. 


Figure 9 Global view Dashboard - 1st Mock up proposal 
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 3.5.2 Zone Dashboard Mockup 


Zone dashboard is similar to global view dashboard, however, provides more granularity is 
 it is aiming to deep dive on more detailed performance on each of the zone. Main users for 
 this dashboard should be Zone Managers. First graph for zone is to understand evolution of 
 total costs in time. From which there can be can deep dive on root cause for month with 
 highest costs into more details. One of the views is to understand which products are main 
 offenders either as product brands or product types. Also, there is view on the costs per each 
 country within the zone that enables additional granularity for the managers to deep dive 
 on results for their zone. 


Main metrics and dimensions that will be available on Zone view dashboards: 


Table 7 Zone Dashboard: Metrics and Dimensions 


Metric 


Dimensions 


Product Zone Flow Country Brand Date Reason Brewery


Supply Chain Losses USD MTD  x  x  x  x  x  x 


Supply Chain Losses USD YTD  x  x  x  x  x  x 


Figure 10 Zone Dashboard 1 - First Mock- up 
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 3.5.3 Main Offenders Dashboard Mockup 


This dashboard is aiming to deep dive on main potential root causes and that should be 
 monitored by the team on regular basis. Based on interviews with key business experts, we 
 defined following areas that should be monitored: 


Top 10 SKUs as each product have their specifics in terms of shelf life, production lead times 
 and demand, therefore there is big dependency on individual products. 


Country  view  as  each  country  can  have  different  level  of  process  controls  and  ways  of 
 working that can lead to higher costs. 


Big factor that plays a role for the obsolete costs is the distance that the product must travel 
 from source to destination country. This is represented by combining view of brand and 
 country. Root causes or reasons are shown as captured in the financial books to understand 
 which  area  of  supply  chain  to  focus  for  further  analysis.  This  dashboard  will  be  further 
 enhanced after analysing available data and understanding the initial key regular drivers 
 that should be monitor on regular basis.  


Table 8 Main Offenders Dashboard: Metrics and Dimensions 


Metric 


Dimensions 


Product Zone Flow Country Brand Date Reason Brewery


Supply Chain Losses USD MTD  x  x  x  x  x  x 


Figure 11 Main Offenders Dashboard - First Mock-up 
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Supply Chain Losses USD YTD  x  x  x  x  x  x 


Obsolete Costs USD MTD  x  x  x  x  x  x 


Obsolete Costs USD YTD  x  x  x  x  x  x 


Supply Chain Loss Top 10 SKU  x  x  x  x  x  x  x 


3.5.4 Obsolete Risk Dashboard Mockup 


This  dashboard  is  aiming  to  capture  main  risk  of  obsolescence  as  defined  with business 
 experts. View provides information on adherence to defined Days of Inventory (DOI) level 
 in particular weeks in combination with product age at arrival and expected remaining Shelf 
 life after arrival to port of destination. 


Main metrics and dimensions that will be part of the dashboard. This dashboard  will be 
 further enhanced after analysing available data and understanding the initial key regular 
 drivers that should be monitor on regular basis.  


Table 9 Obsolescence Risk Dashboard: Metrics and Dimensions 


Metric  Dimensions 


Figure 12 Obsolescence Risk Dashboard - First Mock - up 
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Product Zone Flow Country Brand Date Reason Brewery


Obsolete Costs USD MTD  x  x  x  x  x  x 


Obsolete Costs USD YTD  x  x  x  x  x  x 


Supply Chain Loss Top 10 SKU  x  x  x  x  x  x  x 


DOI Level  x  x  x  x  x  x 


Product Age at Arrival  x  x  x  x 


Remaining Shelf Life  x  x  x  x 



3.6 TO-BE Solution Architecture 


To define the best solution architecture that will meet business expectations and fulfil the 
 expected business benefits, we need to look from multiple levels. 


On  a  conceptual  level  (8),  international  environment  with  stakeholders  located  across 
 various countries and multiple time zones, therefore online access to the data at any point 
 of time will be key for business users in each country to have same information. From the 
 interview with key stakeholders one of the key expectations is to have possibility to deep 
 dive into the financial results. It is important also to have low level of granularity which will 
 allow PPM Managers to identify potential gaps and opportunities how to reduce the supply 
 chain  losses.  With  respect  of  those,  self-BI  solution  will  fit  best  to  cover  those  needs. 


Company and department vision and mid-term strategy is to enable data driven decisions, 
 therefore analytical environment should be also available as part of the long-term solution. 


3.6.1 Conceptual Architecture model  


Conceptual model as shown on bellow Figure 13 defines in terms of the data sources, mainly 
 transactional data coming from various back office systems. There is also need for master 
 data  and  reference  data  management,  which  are  being  provided  mainly  in  the  form  of 
 spreadsheets by manual inputs of users. 


Regular reporting which will be used to report the financials results to management will 
remain on current monthly frequency, therefore batch inputs will be sufficient and there is 
no need for real time data for the solution. 
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 Whole solution will be supported by governance model defining roles & responsibilities for 
 different  area  of  the  model,  communication  platforms  and  standard  agreed  services. 


Governance model will follow same standards as currently existing governance for other 
 reporting solutions in the company and department. 


Data quality management is happening on multiple levels. The first instance is part of the 
 internal processes of each zone in terms of ensuring the right costs are booked correctly in 
 financial systems. This process is managed via standard SOPs and regular internal audit 
 controls. Second level of data quality and integrity of data is managed on the level of data 
 lake during integration from relevant systems based on defined principles and rules. The 
 last data quality check is managed at the output, which focus more on business sense check 
 of  data  received  before  publishing  by  defining  critical  checks.  The  aim  of  all  the  quality 
 checks is to understand root cause of the data issues and as part of continuous improvement 
 fix them at the source on long term or implement preventive process control on short term 
 basis. 


There are currently global company policy and standards defined for every process in terms 
 of documentation in each zone to ensure knowledge retention, which will be followed also 
 for this solution. 


Figure 13 TO-BE conceptual model 


3.6.2 Proof of Concept Architecture 


Proof of Concept solution will be developer with following key principles: 


•  Leverage existing tools and knowledge of the teams involved 


•  Minimize workload spent on data preparation, consolidation and clean up 


•  Enable analysis of costs 


POC Solution will leverage Microsoft O365 and Power Platform which is cloud based and 
universally used by the department. This will ensure easy and fast adoption of users for new 
solution. 
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 All  source  raw  data  will  be  saved  on  SharePoint  in  the  format  currently  produced  by 
 different zones. Data will be extracted, transformed, and loaded into Power BI dataset using 
 Power query as ETL tool. 


For  general,  common  data  such  as  master  data,  orders,  reference  data  we  will  be  using 
 functionality of Power Bi Data Flows, which are independent data flows stored as entities. 


Main benefits of those in the overall solution are following: 


•  Using computing power of Azure power Bi server to optimize performance of the 
 short-term solution 


•  Independent  data  processing,  which  allows  to  set  different  data  refresh  time 
 according to need 


•  Reusability of the data flows for other solutions 


For solution specific data, mainly the zone financials results, we will use Power Query to 
 directly ingest the data into Power BI.  


Figure 14 Logical Architecture model for Proof-of-Concept Solution 



3.7 Implementation approach 


Data  lake  which  is  proposed  as  part  of  the  solution  architecture  is  currently  in 
implementation phase and for international logistics is on a roll out during 2021 -2022. To 
meet  business  expectation  on  timeliness  of  visibility,  there  will  be  short  term  solution 
designed, which will enable to capture already some business benefits, will enable to tackle 
already some of expected data quality issues and enable easy integration with later data lake 
integration. The short-term solution will serve also as proof of concept for the final solution, 
will  allow  to  tackle  some  of  the  initial  data  quality  problems,  finetuning  all  business 
requirements on visualisations which will later ensure faster implementation of the final 
solution. 
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 In  order  to  avoid  following  common  Mega  problems  that  are  potentially  to  arise  from 
 implementing the short term solution, such as „Analytical solution not fully implemented“ 


and „Expected environment does not exist and benefits cannot be delivered as expected“ 


(9), there has to be clear responsibility to hand over short term solution to the data lake 
project to ensure sustainable solution on long term basis. 
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4.  Implementation  


Overall  roadmap  for  the  project  has  been  defined  at  the  beginning  of  2020  with  pilot 
 implementation in second half of the year as shown in Figure 15.  


Figure 15 implementation roadmap 


In the proof-of-concept pilot implementation, I have followed prioritization agreed chapter 
 3.1. and will focus on grouping it across the analytical use cases as per Error! Reference 
 source not found. : 


Priority 1: SCL – Enhanced Reporting which is covering user stories priority 1 to 6  


1.  As International PPM director, I want to be able to have visibility for SCL 
 costs related only to International scope, so that I can see results that are 
 under my accountability. 


2.  As International PPM director, I want to have visibility on monthly basis for 
 costs occurred in previous month, to provide results together with all other 
 KPI results. 


3.  As International PPM Manager, I want to reduce manual work related to data 
 consolidation  every  month,  so  that  I  can  have  more  time  to  analyse  the 
 financial results 


4.  As International PPM Manager, I want to have visibility on zone, country, 
 brand, flow, root cause level, so that I can deep dive with relevant teams. 


5.  As  International  Export/Import  Manager,  I  want  to  have  visibility  on 
country, SKU, brand, plant level, so that I can deep dive with relevant teams. 
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 6.  As International data analyst, I want to standardize solution, so that I can 


provide better support on maintenance. 


Priority 2: Deep Dive and Focus area identification.  


7.  As International VP Logistics, I want to have visibility on results and main 
 root causes, so that I can prioritize mitigation actions to reduce SCL. 


8.  As International Export/Import Manager, I want to have visibility on results 
 and main root causes for my zone, so that I can identify mitigation actions 
 and improvements. 


Priority 3: Obsolete – Inventory Process Improvement using Obsolete flag, will not 
 be part of the pilot implementation, but only as final solution after implementing 
 the data lake environment and after collecting historical data for longer period, as 
 current year data are influenced by instability of the global economy due to COVID-
 19.   


9.  As International Export/Import Manager, I want to see alerts, that would 
 signal  if  there  is  potential  risk  of  obsolete  costs,  so  that  I  can  identify 
 mitigation actions. 



4.1 Data Preparation 


Pilot implementation is using data manually extracted by business users from core systems 
 as they are currently being reported. Using the currently available reports is helping with 
 implementation timeliness as reports have been developed in previous project and due to 
 lack  of  analytical  departments,  developing  new  data  extractions  will  require  set  up 
 additional projects. Every zone will be saving files in agreed format on SharePoint folder, 
 which will ensure easy data sharing and transfer between users and it will allow to manage 
 accesses to the specific date to avoid any accidental data lost. Also, previous versions of files 
 can be easily restored if necessary. Data cleaning was done predominantly through the ETL 
 operations   



4.2 Data Transformations 


Using the current reports as data sources instead of direct extractions from core system, 
 requires set up of transformations that will firstly prepare and pre-process individual zone 
 transactional data and afterwards standardization and consolidation into common dataset. 


Main Transformations which had to happen were following: 


•  Conversion of different Product SKU numbers into general Global master data 
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•  Currency conversion to common budget exchange rates 


•  Data quality such as duplicates, empty lines, naming alignment 


•  Identify International logistics Scope 


•  Standardize reason  


To  solve  one  of  the  main  business  requirements  to  have  visibility  specifically  or 
 international logistics scope, following options were identified. For the purpose of the short-
 term solution, option 3 was chosen, as it will not generate additional manual workload, and 
 by using Power BI Data Flows the impact on performance is minimized. This area however 
 is one of broader problem and should be tackled in the data lake solution on long term basis. 


Table 10 International Scope identification possible implementation options 


Option  Pros  Cons 


1.  Add  international  flag  to 
 zone core system 


•  Fixing problem at origin 


•  Large number of systems to 
 be enhanced 


•  Less data extraction from 
 Zone system 


•  Timeliness of the 
 implementation 


•  Less transformations  •  Cost of the solution 


•  Re-usability for further 
 analytical used cases, systems 
 integrations 


2.  Maintain international 
 SKU master data 


•  Re-usability for further 
 analytical used cases 


•  Manual Maintenance 


•  Update frequency low 


3.  Dynamic flag assignment 
 based on order history 


•  No extra workload for 
 Maintenance 


•  Additional transformations 


•  Re-usability for further 
 analytical used cases 


•  Impact on performance 


•  Daily update 


Second  complex  area  which  arise  is  how  to  harmonize  and  standardize  reasons  for 
 occurrence of the costs to enable analysis of the costs. First area which aim for certain reason 
 assignment are currently defined sub packages that every country should be using for global 
 reporting. There are following 6 main reasons: 


•  Losses and breakages 


•  Inventory counting difference 


•  Obsolescence 


•  Robberies 


•  In trade losses 
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•  Destructions 


First problem why those sub - packages are not sufficient is because they are assigned on 
 aggregated level in reporting, not in core system for certain zone, which does not allow to 
 provide them with granularity that is needed for our solution 


Second issue is the global definition of those sub – packages itself. As some of them classify 
 the costs as per reason, e.g., robberies, inventory counting difference, obsolescence. Other 
 are defined rather as type of the costs, e.g., Destructions, in trade losses. Specific category 
 is Losses and breakages as it easily allows misinterpretation and mix with other categories.  


There  is  however  good  practice  in  every  country  to  add  text  descriptions  in  forms  of 
 comments to the individual financial entries, which gives more details related to the costs. 


Quite often also including the reasons why they occur. This is quite common for the costs 
 occurred  in  breweries.  However,  majority  of  the  comments  describe  rather  type  of  cost, 
 rather than reasons why the cost happened. 


We could approach the solution in 5 different ways as described in Table 11 
 Table 11 Reason Code determination approaches 


1.  Agree standard reason 
 codes which should be 
 used by everyone 


This  solution  would  be  from  data  perspective  ideal,  as  we  will  fix  the 
 problem at the beginning when the information is entering to systems. 


From feasibility perspective, this would require separate project  to align 
 across all countries and functions on usage. It is also expected that some 
 system adjustments would be needed, which will increase the cost of this 
 solution. 


2.  Change current sub – 
 package categories 


Changing  current  defined  sub –  packages  to  reflect  reason  of  occurred 
 costs would enable more analytical view on global level. In comparison to 
 previous  option,  it  will  ensure  that  official  globally  reported  results  per 
 each category are same as categories for analytical purposes. This solution 
 would probably allow to leverage currently available tools and processes, 
 however  from  international  logistics  perspective,  it  would  still  not  be 
 complete  solution,  because  not  all  countries  are  able  to  provide 
 information for each sub – package with required granularity. Timeliness 
 of this solution would also probably take some time due to change impact 
 on global financial reporting policies. 


3.  Extract reasons based 
 on key words using 
 power query 
 functionalities 


Define standard set of main reasons on which to focus and associate them 
 with key words used mostly used in current countries and functions. This 
 solution would have minimal impact in terms of change management of 
 current  operating  procedures  and  will  allow  also  certain  flexibility  for 
 changes of reasons that should be monitored. (as example can be COVID-
 19 situation this year, where COVID-19 is not official category however, it 
 appeared in cost booking description and is valuable information from long 
 term analytical perspective). In the international environment this solution 
 would  face  complication  not  only  with  defining  key  words  and  its 
 synonyms but doing it also in multiple languages used by local countries. 


4.  Use text mining 
 methods   


We  could  approach  the  reason  codes  problematic  using  text  mining 
methods. Specifically, some of the short text clustering methods, typically 
used for social media topic determination might be applied (10). Using the 
text  mining  methods  will  however  be  still  dependent  on  descriptions 
provided by the users when entering the costs into core systems 
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 5.  Machine learning 


models to understand 
 reasons of occurrence 
 of the costs 


The problematic of assigning different reason codes to provide visibility for 
 main  root  causes  could  be  also  approached  using  advanced  analytics 
 model.  This  approach  would  eliminate  the  possibility  of  subjective 
 assignment of reason codes by different users or missing entries, however, 
 would require the possibility to connect the costs with other events in the 
 supply  chain.  The  main  challenge  would  be  probably  with  the  unclear 
 timeframe between cost occurrence and when they are booked in financial 
 systems. 


For  the  purpose  of  the  POC  solution,  option  3  was  chosen  as  the  most  suitable  from 
 effort/benefit perspective. The most complex area was to define the right key words from 
 the  text  descriptions  of  financial  bookings  to  understand  reason  of  the  costs.  It  is  quite 
 common practice  in  all  departments  to  describe  reason  of  the  occurance,  however  every 
 country is using local language. Especially costs booked by breweries, arehouse managers 
 quite often do not speak foreign languages. Therefore, it was necessary to use translation of 
 key words from mainly Dutch, French, Spanish, Russian and English. With this approach 
 around half of the costs could be assigned a reason code, however it was observed, that many 
 countries are not mentioning the rootcause, rather the type of the costs. Giving more clear 
 guidelines  to  responsible  departments  on  the  descriptions  could  help  improving  the 
 visibility and will be recommend to managemeng for further improvement. 



4.3  Data model 


Data relationship model created in Power BI is simple, following star schema with main 
 table of facts as consolidated supply chain loss costs and related dimensional tables which 
 has benefits of easier build of measures.  


Data load into the model is using computing power of the Power BI premium server, which 
 is hosted on Azure VMs, that ensure better performance than regular personal computers, 
 which  I  our  pilot  solution  offset  the  missing  DW  in  the  architecture.  To  optimize  the 
 performance  during  the  transformations,  using  independent  Dataflows  for  certain 
 operations  and  pre-computing  results  helped  significantly  with  performance  of  the  data 
 load. 



4.4  Business validation 


After the initial load of data into data model, first dashboards have been created according 
 to the mockups designed in previous phases. Those dashboards were used for demo of the 
 solution to business and validation of the data. Together with the dashboards, also the main 
 transformations were explained, to ensure that business logic defined is correctly set up. 


During  the  first  validation,  several  gaps  were  identified  as  missing  business  logic  in 
 transformation layer, which were not captured in the initial interview and requirements. 


Dashboards  layout  and  design  have  been  reviewed  after  the  first  demo  and  adjusted  to 
better  visualize  data  and  especially  for  the  dashboards  focusing  on  main  offenders, 
additional dashboards were created. 
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 In the first dashboard Figure 16 with global view, the split based on type of product has been 
 replaced by brand view, as it is providing more business value. Also, the costs have been 
 visualizing  geographically  on  the  map.  Similarly,  it  has  been  updated  on  the  Zone  view 
 dashboard.  


Biggest changes have been done on the dashboard  Figure 11 Main Offenders Dashboard - 
 First Mock-up. It has been extended into three dashboards which will better help business 
 users  to  deep  dive  into  problematic  areas.  Figure  17  enable  deep  dive  into  the  reasons 
 evolution in time to be able to see rather ad hoc issues and longer-term problems. It enables 
 drill down to individual document that has been booked for more details if they are required 
 for further business actions.   


Figure 16 Global view - Final dashboard design 
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 Figure 17 Main Offenders - Final Dashboard Reasons 


The next dashboard Figure 18 allows deep dive based on the reason code and understand 
 which products were mainly impacted. Combining products and zone into matrix view, it 
 can give us visibility if certain issue is rather zone specific or if it is more global problem 
 affecting multiple zones or countries. 


Figure 18 Main Offenders - Final Dashboard Products 


The last dashboard Figure 19 provides visibility and comparison on country level to identify 
either the worst performing countries or on another hand the best performing countries, 
which can be contacted internally to understand if they have any best practices in certain 
area that can be implemented and copied to other countries. 
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 Figure 19 Main Offenders - Final Dashboard Country view 



4.5 Pilot evaluation 


Evaluation of the pilot  implementation  and  overall  delivery  of project  has  been  done  on 
 multiple levels. 


4.5.1 Business evaluation 


First evaluation was based on interviews with business users group as in the initial phase of 
 requirements  gathering.  General  feedback  from  this  group  was  positive  mainly  due  to 
 managing to deliver the missing visibility of reasons. 


Already during evaluation and testing of the dashboards, one suspicious booking has been 
 standing out from all new dashboards in the amount of mio. USD, which requires further 
 investigation of correctness of this booking and have not been identified before by previous 
 reporting solutions. 


Feedback  from  International  PPM  Manager  who  is  currently  responsible  for  manual 
 consolidation and creation of the files, the transformation of files using Power Query has 
 been mostly appreciated as they reduce his workload by many hours. He can already identify 
 other areas, where he might re- use the solution for identifying international scope based 
 on product order history. 


Showing opportunities using Power query for transformation tasks of different files raised 
interest  by  International  PPM  Manager  to  gain  more  skills  in  that  area  as  he  sees 
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 opportunities how to apply it in other areas. This is positive sign as it can help significantly 
 with implementing new data governance related actions as defined in following chapter 5 . 
 Power BI developer has appreciate mainly using of Power BI, Dataflows and Power Query 
 for ETL operations and standardized approach of naming tables and code comments which 
 will ensure easier maintenance for him in the future. Also, as there is currently low usage of 
 SQL server, it was appreciated that performance of the model was capable to be managed 
 without SQL, as it will put additional requirement on his side for maintenance and skills 
 build. 


International PPM Director was sharing mainly positive feedback similar as PPM Manager 
 related to the visibility of reason codes and identifying opportunities how to further increase 
 visibility  of  the  root  causes.  From  his  perspective  it  was  point  out  to  include  into 
 implementation also countries and zone that currently are not able to provide relevant data.   


From  International  PPM  director  it  was  also  point  out,  that  using  Power  BI  might  be 
 complicated for him as he is used to work with Excel almost 40 years. For that reason, we 
 might  consider  connecting  same  dataset  as  cube  to  Excel  which  will  give  him  similar 
 analytical opportunities as Power BI. 


Overall business evaluation  


4.5.2 Business Requirements delivery evaluation 


From formal evaluation of pilot implementation, we can review back business requirements 
 and how much they were delivered. 


1.  As International PPM director, I want to be able to have visibility for SCL costs related 
 only to International scope, so that I can see results that are under my accountability. 


  


2.  As  International  PPM  director,  I  want  to  have  visibility  on  monthly  basis  for  costs 
 occurred in previous month, to provide results together with all other KPI results. 


3.  As  International  PPM  Manager,  I  want  to  reduce  manual  work  related  to  data 
consolidation every month, so that I can have more time to analyse the financial results 
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 4.  As International PPM Manager, I want to have visibility on zone, country, brand, flow, 


root cause level, so that I can deep dive with relevant teams. 


5.  As International Export/Import Manager, I want to have visibility on country, SKU, 
 brand, plant level, so that I can deep dive with relevant teams. 


6.  As  International  data  analyst,  I  want  to  standardize  solution,  so  that  I  can  provide 
 better support on maintenance. 


7.  As International VP Logistics, I want to have visibility on results and main root causes, 
 so that I can prioritize mitigation actions to reduce SCL. 


8.  As International Export/Import Manager, I want to have visibility on results and main 
 root causes for my zone, so that I can identify mitigation actions and improvements. 


9.  As International Export/Import Manager, I want to see alerts, that would signal if there 
 is potential risk of obsolete costs, so that I can identify mitigation actions. 


4.5.3 Challenges evaluation 


•  High Amount of costs paid in absolute value 


Amount  of  cost  paid  are  significantly  higher  this  year  due  to  Covid-19  crisis,  but 
 during the coing year the visibility solution can support their reduction 


•  Difficult  to  identify  costs  related  only  to  imported  products  or  international 
 processes – automated solution has been delivered 


•  Low control on obsolete cost occurrence – will require further change management 
 in the business for full cost control 


•  Low  understanding  of  main  root  causes  –  partially  tackled  by  identifying  reason 
codes 



(40)34 


•  Reaction mode rather than prevention – increase time of the business users to focus 
 on preventive measures 


•  Very manual and time consuming  - semi-automated solution significantly reduced 
 time spent on reporting 


•  Different granularity of information from each country – granularity standardized 
 for all countries that are currently able to provide any supply chain losses data 


•  No  standardization  that  would  allow  report  reason  of  occurrence  –  standardized 
 reason codes have been implemented 


4.5.4 Lessons learned 


Following lessons learned has been captured from the group and my personal experience 
 during project implementation. 


•  Good collaboration and communication within the team is key.  


•  Showing dashboard mock ups and regular demo of what was built was very useful 
 instead of extensive documentation of business requirements. 


•  Agile  methodology  was  especially  useful  to  capture  different  understandings  or 
 missing areas in the dashboards rather sooner than at the end 


•  Lack of understanding of meaning of different data from different zones and system 
 was biggest gap in terms of timing of the implementation 


•  Understanding of the data, their structure, types and possible values is key to define 
 solution providing right business results 


•  Computer computing power plays big role in terms of what is feasible to deliver in 
 timely manner, therefore defining the right data model, sources and necessary data 
 history is key for performance optimisation 


•  Good end – to - end business knowledge was key to build the business hypothesis 
on  what  are  the  main  influencing  factors  of  the  area  and  without  it  building 
analytical solution will not be possible 
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