EFFECTIVE WAYS ON HOW TO DEVELOP BEST PRACTICES FOR VISUALIZING SUPPLY CHAIN DASHBOARDS KPI’S
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The benefits of Supply Chain Visibility (SCV) have been known for over a decade. Supply Chain Visibility can be accomplished through data visualization, referred to as supply chain dashboards in this paper. Organizations have been deploying Supply Chain Visibility solutions in their environment to reduce costs and improve services but often remain dissatisfied as the existing solutions fail to deliver in today’s highly dynamic business environment. As a result Supply Chain Visibility projects to support agile supply networks are at high risk for failure. Achieving Supply Change Visibility excellence has become a major concern for supply chain leaders. Some of the major challenges faced by supply chain companies among others are: 

· Collapsing demand, unreliable forecasts 
· Increasing complexity of global sourcing and aggressive global competition leading to longer lead times and more pipeline inventory; and 
· The immediate need to control downstream and upstream logistics 

To address the above-mentioned challenges organizations need a dynamic and robust SCV framework that can enable quick response to change as well as improve and strengthen the organizational supply chain by making data readily available at a glance to all stakeholders, including the customer. The need for Supply Chain Visibility framework is especially great for manufacturing companies who are moving from a push supply chain model to a demand-driven supply chain model.

This paper presents a generic concept of developing a supply chain dashboard coupled with practical case studies. The concept is developed based on a methodology for mapping, modeling, analyzing and redesigning the value chains for extended enterprise, the control and monitoring model. The supply chain dashboard supports the monitoring, analysis, control and management of the supply chain performance. It supports decision making by visually displaying in true time leading and lagging indicators in a supply chain process perspective. The dashboard offers support for three areas: monitoring, analysis and management, and it contains three indicators; performance, diagnostic and control. The supply chain dashboard concept serves as basis for a supply chain studio that will allow rapid decision making based on real-time information at an aggregate level along the entire value chain. An old management adage that say “you cannot manage what you do not measure” and “to measure is to know”.
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INTRODUCTION

In recent years, supply chains have become longer and more complex, while the severity and frequency of supply chain disruptions seems to be increasing.  A recent report by the World Economic Forum (WEF) on building a resilient supply chains indicated that significant supply chain disruptions reduce the share price of affected companies by as much as seven percent on average. The starting point for amelioration is an effective model suitable to address through visual management organizational performance. 

The best way to monitor a supply chain system performance is through a “dashboard”, more like that of a automobile. For starters, both dashboards monitor “live” metrics that can change at a moment’s notice. If your engine is overheating for example, then a driver should be monitoring dashboard or else they run the risk of severely damaging a car. Another example is that of a gasoline, a regular monitor of a gasoline gauge should help the driver not to run out of gas. Likewise, in business, if companies’ daily lead number is down, then continuous monitoring of a dashboard should assist companies to get to the root of the problem before it turns into a crisis. 

In both cases, gauges work in a similar way - they measure current performance (speed/leads) and display that value using a scale so you can determine your comparative performance. With respect to web dashboards, we are much more concerned about predefined targets and being able to understand the values at-a-glance and within context.

Take a speedometer for example. If you simply look at the value shown (120km/h), it is difficult to understand the context of that value, whether a driver is speeding or not. Is that the optimal speed for a vehicle? But with a key performance indicator (KPI), you need to be able to understand the context and get key pieces of information like your target and the current state of the metric. Like for a example, if a speed limit is 120km/p on South African freeways, you are able to compare if you adhering to the traffic rules. 

This paper proposes the best supply chain practices for visualizing key performance indicators. The aim of this paper is to develop a concept of supply chain control dashboard, and also how information should be organized and displayed. 

What is a Performance Dashboard?

A performance dashboard is more than a screen with performance graphics on it: it is a complete business information system that is built on a business intelligence and data integration structure – “data visualization tool”. It is very different from plain dashboards or scorecards. The latter are simply visual display mechanisms to deliver performance information in a user-friendly way, whereas performance dashboards knit together the data, applications and rules that drive what users see on their screens.

Eckerson (2005) defines a performance dashboard as a performance management system that communicates strategic objectives and enables business people to measure, monitor and manage key activities and processes needed to achieve their goals. 

A performance dashboard consists of three application areas: monitoring, analysis and management – all of which that deliver related sets of functionality and consists of multiple components. 

· Monitoring application conveys critical information at a glance using timely and relevant data, usually with graphical elements;
· The analysis application let users analyze and explore performance data across multiple dimensions and at different levels of detail to get to the root cause of problems and issues; and
· The management application fosters communication among business executives, managers, staff and gives executives continuous feedback across a range of critical activities, enabling them to steer/direct their enterprises in the right direction. 

Data visualization (important tool in dashboard) is a method of consolidating data into one collective, illustrative graphic. Traditionally, data visualization has been used for qualitative work (info-graphics are a popular example of this) but ways to represent quantitative work shown to be as equally powerful. Dashboards as a data visualization tool promise to transform boring data into visually-appealing, business insight and almost every stakeholder from marketing to CMO’s can finds them alluring. Unfortunately, only few dashboards live up to that hype as much of the dashboards advices are centered on design and layout. However, the dashboards outlook is not as crucial as the information it display which should be the most important factor in this case. In fact, refined purpose and methodology should be the most important factors that will make or break a core business dashboard. 

OBJECTIVES

To introduce a model suitable for assisting businesses in managing their supply chains through visual management tools. The tool should help supply chain companies to align supplier activities with organizational goals by defining measure and enhancing supplier performance in a more efficient manner by using correct metrics. 

OPERATIONAL DASHBOARD VERSUS ANALYTICAL DASHBOARDS 

What problem are you solving?

Demystifying Dashboards

Dashboards have become the front-end and first line of access to business intelligence and often the best way to gain insight into an organization’s operations and performance.  However, it can be difficult to decipher the differences between dashboards and get a proper understanding of which solution best fits the needs of the organization.  

This article aims to dispel the uncertainties surrounding, and to explain the value of, different types of dashboard software options.  Organizations will understand why dashboards are valuable tool in performance measurement and what type of solution to consider when evaluating dashboard offerings.

Understanding supply chain dashboards and their business value

Depending on variety of business challenges and the overall goals of dashboard implementation, the type of solution will differ per companies. While there are a variety of business cases that discuss why organizations should choose one solution over another, many dashboards have similar front-end interfaces for data visualization. This makes it more difficult to identify differentiators. This increases the importance of identifying the purpose of the dashboard and how it will be used so that right type of dashboard is chosen for the job.

PROBLEM STATEMENT

· Lack of ability to quickly provide visibility into near time data, 
· Unable to quickly manage the business through KPI’s, transactional reporting and analysis, 
· Multiple documented studies show spreadsheets are prone to errors:
· KPMG found 91% of 22 spreadsheets taken from industry sample contained errors,
· Olson and Nilsen found a 21% cell error rate among experienced spreadsheet users,
· The University of Michigan found an aggressive 11.3% cell error rate among inexperienced spreadsheet users. 

IMPORTANCE OF SUPPLY CHAIN DASHBOARDS: DATA VISUALIZATION

Before identifying how dashboards are used, or what solution best suits the individual business needs of the organization, let’s take a step back and identify what the actual value of implementing a dashboard is. In a sense, just as a dashboard in a car identifies and provides feedback regarding the status of the car – the speed, the odometer reading, whether it needs servicing, and the fuel levels, etc. – dashboards do the same thing, only more. Not only can organizations identify how they are performing, but they can also define metrics and set goals so that they can meet and exceed performance expectations and identify issues proactively. 

In a practical case, the simplest example is when looking at “sales operations”.  Metrics such as bookings versus quota, rep performance, individual product categories, customer behavior and demographics, can be monitored separately, together, or as part of broader initiatives.  The value this brings to the business is significant.  Once companies gain regular insights into their performance, they see deeper into their data.  For instance, sales dashboards identify what products or services are most successful, how to drive sales based on leads, pipelines, or product placements, how demographics relate to sales, etc. In addition, flags or alerts can help identify issues before they become problems.

Consequently, the list of benefits for an organization that implements a successful dashboard can be long. They include:

· Saving time
· Saving money
· Insight into customer behavior
· Aligning strategy with tactics
· Ensuring a widespread goal-driven and performance culture 

Collaboration in the supply chain has a wide range of forms with one common goal; that of gaining information and creating a transparent, visible demand pattern that paces the entire supply chain (Holweg et al., 2005). Information and visibility is envisaged to lead to higher predictability and insight into the demand situation which will prevent the bullwhip and artificial demand amplification. The effect is a reduction in inventory level, improved service level, and reduction in sock-outs situations. Several studied have identified the problems caused by a lack of information (Forrester, 1961; &Lee et al., 1997). Visualization is to graphically represent information in forms of pictures, maps and illustrations in order to clarify and easily abstract, transfer and exchange knowledge. Emphasis should be put on what to visualize, how to visualize, and to clarify the specific information elements and the holistic picture. 

“Real-time Dashboards” 

Used by supply chain organizations for a quick and daily overview of what is happing in real time in their companies to assist users catch and solve problems continuously as they occur. Dashboards make it easier for users to identify trends and exceptions, and to analyze specific components of their operations more intuitively. Dashboards give companies the advantage of quick reaction time as they are updated as business is occurring, i.e., users do not have to wait for someone to compile and send reports. These enable them to react faster to change in market. For example, if capacity requirements are not being met on a certain production lane/line, a production performance dashboard makes it easy for users to spot throughput, rejections within that very lane and required amount of resources to meet the set targets, users are also able to check into the problem and possibly rebid the lane. 

IMPORTANCE OF DATA VISUALIZATION

Why is data visualization interesting, desirable and useful?

To answer these questions, we address it from Biology perspective. The answer is that, fundamentally, our visual system is extremely well built for visual analysis. There is a huge amount of data coming into our brains through our eyes; the optic nerve is a very big pipe and it sends data quickly to our brain system (one study estimates the transmission speed of the optic nerve at around 9 megabytes per second, (Koch et al., 2006)). Once that data arrives at the brain, it is rapidly processed by sophisticated software that is extremely good at tasks such as edge detection, shape recognition and pattern matching. The last factor, “pattern matching”, is the key when it comes to discussing the benefits of presenting information visually. The important messages in data are represented in the patterns and pattern violations: trends, gaps and outliers. 

Visualization casts data into format that can be grasped and understood much more quickly and easily than raw data alone. Visualizations are capable and powerful at conveying knowledge that they can be more effective than words at changing people’s minds. It allows access to huge amounts of data in ways that would not be otherwise possible. It also give us access to actionable insights, it is not until we have access to the knowledge within the data that we can actually act on it. For example, consider situations where pricing changes over time, such as real estate or used cars. With visualizations, it becomes possible to quickly evaluate the situation and understand the benefiting option, whether to rent or buy, or if that used car is a good deal or not. Without that insight, we are effectively in the dark (or lost), and the chances of making good decisions are considerably reduced. Based on this information, it is fair to suggest that human brain and arrangement is wired for visualization… 

KEY MEASURES OF THE SUPPLY CHAIN DASHBOARD

Among other metrics, common metrics used to measure the efficiency of the supply chain are as follows: 

Inventory Turnover: inventory turns is one of the important, yet one of the most neglected performance metrics. KPI’s dashboards for inventory turnover are important parameters for sales and purchasing: i.e., ensuring that clients are getting their products in with less lead time/cycle time. It is expressed as follows: 



Perfect Order Rate: this inventory KPI is related to customer satisfaction as it measures the ability to put together a perfect order. By combining the statistics of shipping goods without damage, delivering shipment on time, invoicing orders correctly, and ensuring accuracy and completeness of the order ensure efficiency of the warehouse and organizational ability to exceed customer expectations. This can be expressed mathematically as follows: 



Back Order Rate: it becomes very important for companies to see in real time what back order rates are, and be instantly alerted of the indications of the supply chain problems. The bottom line is that back orders often get cancelled and that is lost revenue. It is envisaged that this graphic can help procurement staff to better understand their priorities. It is addressed as follows: 



Inventory Accuracy: the accuracy of organization inventory is very important, it can make or break business over a long haul. This graphic warns businesses as to whether there are problems in either receiving, shipping, inventory identification, or accounting. Inventory accuracy can be expressed mathematically as follows: 



Order Status: this graphic reveals  the status of all orders in the system and prioritize them according to the urgency. Making this real-time information available to sales, warehouse, purchasing, inventory control, customer service and accounting through KPI dashboard will drive organizational efficiency and improve productivity. Companies have bar coding systems integrated with ERP systems to track real time status of orders. This indicates whether an order has been completed, still in process and/or if yet to be processed.



Inventory Sales Ratio: carrying too much inventory can be just as crippling as having too little. Performing to optimal metrics will make profitability much easier than unnecessarily tying money in too much inventory or running a risk of losing potential sales due to little inventory. It can be expressed as follows: 



Rate of Returns: the key to this metric is providing breakdown for the reasons why items are returned; resulting in trends identification and reduction in rate of returns. KPI dashboard will reveal the reasons why products are returned: quality issue. Calculation below: 



Cost of Inventory: clear depiction of all factors of the carrying cost of organization inventory. It can be mathematically expressed as follows: 



Some companies try and align this measure with working capital with an objective of speedily processing orders in the pipeline that are of high value with an attempt to reduce cost of inventory. 

Choosing the best dashboard

A closer look at analytical and operational dashboards

On a strategic/ high level, the two main categories are operational dashboards and analytical dashboards.  Other types of dashboards exist depending upon the type of delivery required or the visualizations desired, but understanding the difference between an operational versus an analytical dashboard is the first step.

Operational or KPI dashboards tell you if you're on target today. Analytical dashboards set targets for tomorrow. Choose by knowing what problem you need to solve.

Analytical dashboards focus on gaining insights from a volume of data collected over time – often the past month or quarter – and use this to understand what happened, why, and what changes should be made in the future.  For instance, organizations may want to compare trends over time or identify why certain products are performing better in one sales region as opposed to another.  Or companies might want to look at the success of marketing campaigns by combining sales data with product placement and marketing campaign strategy to determine the success of individual campaigns and areas for improvement. Analytical dashboards use sophisticated models, what-if analysis and pivots to identify patterns and opportunities, and to help align strategic goals with performance management initiatives. These dashboards are often used by business analysts, experts, who are responsible for outputting reports for general consumption. In short, analytical dashboards are meant to help an organization establish targets based on insights into historical data.

Operational dashboards manage intra-daily business processes – frequently changing and current performance metrics or key performance indicators (KPIs).  Examples span almost every department but are particularly common in environments where it is essential to act on opportunities and issues quickly: such as sales, marketing, help-desk, supply-chain etc. Overall, operational dashboards are best suited to departments that require low latency data feeds and a continual view into what is happening within the business unit.  Although operational dashboards may also help identify trends over time, or provide context around the KPI, the ability to drill through to current information, to get alerts, and to identify potential operational issues as they occur is what sets them apart from their analytical counterpart. These dashboards are often used department or organization wide, as they require less training than analytical dashboards, and eliminate the requirement for report distribution. In short, operational dashboards are meant to help an organization understand if it’s performance is on or off target, and by how much, in real time.

To choose the best dashboard for any given business problem, the first step is to ask some questions.  The answers to these questions will not only guide you to the types of business metrics to measure, but can also help determine the type of dashboard to deploy. The last column identifying the type of dashboard to deploy.

Dashboard Selection

	Business Questions
	Implications
	Analytical or Operational

	1. What business problem(s) we are trying to solve?
	Identify what is driving the need for a dashboard solution and to define the scope of the project.
	Trends or deeper insights –analytical. KPI awareness or time sensitive – operational.

	2. Who will be using the dashboards?
	Design, features and required training will change based on the role of the dashboard user.
	Executives or analysts –analytical. Line of business managers, general workforce – operational.

	3. What gaps exist in organizational performance?
	The identification of gaps can be used to develop a set of metrics that will be used as the basis for the development of the dashboard.
	Performance issues – both.  If intra-daily performance –operational.

	4. What are our goals?
	Before developing metrics it becomes important to identify what you hope to achieve by using dashboards as well as align those goals to the department’s or company’s overall strategy.
	Strategic and analytical goals – analytical. Are employees aware and tracking against goals – operational.

	Technical Questions
	Implications
	Analytical or Operational

	5. What is the state of data infrastructure?
	Organizations with strong and broad data warehousing and BI infrastructures may choose to leverage existing data, by better exposing both operational and analytical intelligence.
	Broad and clean infrastructure – both. Discreet operational or transaction-based solutions –operational.

	6. What are the data latency requirements?
	The currency of the required information helps define the dashboard. Organizations requiring frequent updates will most likely look at operational dashboards.
	Low latency, time sensitive, and real time – operational.

	7. Where does the data reside? How many data sources are you looking at using?
	Not all dashboards are created equal.  Some dashboards only support one data source per visualization, while others allow users to combine various data sources to enable broader and deeper understanding.
	Multiple data sources within a single dashboard or set of visualizations – generally analytical. Improve visibility of individual systems and applications (one data source) – operational.


 
Looking forward at performance

Use these ideas to guide you toward the kind of dashboard that best suits your requirements.  In many cases, businesses will require both analytical and operational dashboards in different parts of the company for the sake of long term performance insights and day-to-day business decisions respectively.  Starting with the above questions helps bring decision makers one step closer to choosing the best type of dashboard for their situation.

ANATOMY OF A KPI

Objective: from raw number to clarity. 

The use of KPIs (Key Performance Indicators) is an integral part of business intelligence. The careful definition and use of a KPI, enable a business or department to monitor its progress against these goals.Let's use a simple scenario to take a raw number and turn it into a KPI that is concise, clear and has meaning.Consider the finance department within a company: One of the key objectives is to reduce the amount of accounts receivables over 60 days to increase cash flow and reduce risk. Furthermore, the objective is refined to “reduce outstanding receivables over 60 days to less than R30K” and they wish to compare the current metric to the historical average to indicate movement; trending up, down or unchanged.


	

	The raw number. Care is taken to create a value that is current, but calculated over an appropriate time range, so as not to be too volatile.

	

	Add appropriate decimal places. Add suffix and prefix decoration if applicable

	

	Add acceptable range context. Traffic lights for example (shape and colour differentiate)[image: http://www.klipfolio.com/images/content/diagrams/anatomy-lights.gif]

	

	Add trend context based on historical values and average
[image: http://www.klipfolio.com/images/content/diagrams/anatomy-indicators.gif]or benchmark data  -  




We now have a KPI that is not simply a number; we've added meaning and insight without adding complexity.
	
Where the KPI is meant for at-a-glance awareness, tooltips and hover-over states can provide additional context to the metric as seen here. [image: http://www.klipfolio.com/images/content/diagrams/anatomy-dots.gif]
This example highlights the key characteristics of a KPI: it is relevant and associated with a high-level goal for the company; it can be measured as a numeric value, one that provides context, from an operational system. It is tied to a group/departments activity; they are accountable to take action to keep the KPI within the identified thresholds.

	



Alternative visualizations

	

	A gauge or bullet-chart can provide all of the contextual details. The colour bands display the acceptable range; the marker the historical value for trending purposes, and the bullet (line), the current value (which equates to R24.7K)

	

	Likewise, where there is value visualizing the fluctuations, a sparkline can be used as well. Here we use a reference-band to identify the acceptable range.



There is significant research regarding which metrics matter to specific industries. However, it is important to understand that the performance indicators that are key for an individual organization cannot be dictated by an out-of-the-box solution. They vary depending on the industry, the functional area of the company, and the unique needs and focus of the organization. 

Below, some best-practices to help create effective gauges for dashboards:

One gauge-One metric

It is tempting to try and pack as much information into a single KPI model as possible. But when it comes to gauges, it is not the case; companies must try and keep it simple and only show one metric per gauge. This cuts down on the visual clutter on dashboard and helps deliver at-a-glance KPI awareness. As it stands now, gauge already includes a current value and target value, which can be dressed up using the prefix and suffix as shown below.


FIGURE 1
ONE GAUGE-ONE METRIC


[image: https://static.klipfolio.com/images/saas/gauge-kpi2.png]

Colour your progress

KPI’s are better expressed in colour, companies are able to instantly recognize and interpret an incredible range of colours and symbols - green for go, red for warning, up arrows for a gain, and down arrows for a loss, etc. The updated gauges fully utilize the indicators feature, so companies can dress up gauges to show different colours and icons for a variety of states. 

FIGURE 2
VISUALIZATION FOR SPEEDING UP THE RECOGNITION PROCESS

[image: ]



A quote that “a picture is worth more than 1000 words” refers to the notion that a complex idea can be conveyed “efficiently” with just a single image or graphical depiction. It also aptly characterizes one of the main goals of visualization, that of making it possible to absorb large amounts of data quickly. Graphics are used to speed up the modeling, the recognition process and the decisions making at three levels in the models and the dashboard: 

· Graphical templates are used to create the elements of the control model,
· Relations and flows are visualized rather than described by words,
· Values and metrics are displayed by graphics and symbols rather than tables

The latter of these is shown in Figure 4A and B. Rather than showing the table of the left hand part of Figure 4A (i.e., as a raw data), the graphics of the right hand is implemented in the dashboard, which is  believed to be a clear depiction of the organizational performance in terms of customer response time (days). 

FIGURE 3
THE SUPPLY CHAIN DASHBOARD SHOULD ENABLE EASY PERFORMANCE DISPLAY AND ANALYSIS

[image: ]

CONCLUSION

In today’s global economy, manufacturing enterprises must be viewed in the context of their contribution to the total value chain. Collaboration in the supply chain has a wide range of forms with one common goal: to gain information and to create a transparent, visible demand pattern that paces the entire supply chain. Even though formidable amount of information is created in the supply chain there is still a challenge related to the absorption, utilization and grasping of the information. 

As a contribution to close this gap, a concept of supply chain dashboard that supports the monitoring, analysis and management of the supply chain performance has been developed. It supports decision making by visually displaying in true, real time, leading and lagging indicators in a supply chain process perspective. The main benefits of applying dashboard for the supply chain are as follows: 

· The access to true, real time monitoring facilities at a high level,
· A true value chain perspective, 
· Speeding up recognition and decision making, 
· Integrated decision making (for instance purchasing and production control)

The supply chain dashboard concept has been applied as the basis for several case implementations across different application areas. In this cases pilot implementations have been developed to decrease inventory levels, reduced costs, shorter lead times and lesser stock out situations. 
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