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Caterpillar Tunneling Canada Corporation (CTCC), a subsidiary of the U.S. company Caterpillar Inc., had
been experiencing a host of problems — e.g., data inconsistency, uneven reporting and poorly defined
processes — with its outdated enterprise resource planning (ERP) system. Between 2011 and 2012, it
planned to upgrade to its parent company’s SAP but had to cancel due to resource allocation issues. A
business intelligence (BI) platform had been depioyed locally as an intermediary solution to facilitate
business decision making; after the cancellation, it became an even more critical tool to complement the
troubled ERP system in transforming raw and disparate business data into actionable business insights.
Faced with limited information technology (IT) resources, an inflexible ERP infrastructure, imbalanced
user adoption of BI, and under pressure to generate timely financial and performance reporting to the
corporate office, Jon McEwan, the CTCC’s business resource manager and head of the finance
department, struggled to turn the existing Bl solution into the platform of choice for trusted information
distribution throughout the company.

The BI platform allowed users to link disparate data sources successfully, but not all business units within
the company were ready to adopt the software. As a result, the different levels of participation, technical
aptitude and personal mativation created an imbalanced reporting landscape characterized by two types of
users. On one hand, the analytics junkies who favoured slicing and dicing interactive datasets on their
own and getting hands-on with the latest data visualization utilities. On the other, the canned report users
who were passive in performing their own analyses or looking beyond the static results generated, and
preferred receiving information from the traditional channels with which they were most familiar. Thus,
the Bl platform had become both the go-to platform for effective decision making for some and a source
of multiple versions of the truth for others.

This great divide fostered the emergence of “information insiders” who were more proficient in extracting
business insights for decision making than those who were less technology-savvy or less adaptive to new
tools and processes. To release the full potential of the existing Bl platform, McEwan had to focus his
energy on user needs and the flaws of the initial Bl platform implementation.
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SAP BUSINESS TRANSFORMATION AT CATERPILLAR

From 2005 to 2006, Caterpillar embarked on a business transformation project to implement SAP across
its machine and engine businesses to replace a host of legacy systems and to standardize an enterprise-
wide ERP platform." To facilitate the transformation, Caterpillar established a special taskforce called
MACH 1 that would work with new target deployment sites to localize the Caterpillar SAP template to
the site’s business and legal requirements, support transformation to the enterprise business processes,
map and load legacy system data into SAP, participate in system user acceptance testing and train local

users.?

In 2010, CTCC was selected as one of the sites to undergo SAP implementation. A team of key
employees was selected to act as subject matter experts and collaborate with the corporate team and
external consultants to assess CTCC’s business processes and determine the gaps that the corporate SAP
template would need to overcome. After more than a year of localization sessions and data cleansing
efforts by the local, corporate and external teams, the project was put on heold indefinitely, mostly because
the implementation was demanding more local resources from CTCC than previously expected. The
discontinuation of the project allowed corporate resources to be offloaded to other sites with higher
priorities for SAP transformation. Furthermore, the gap analysis revealed that CTCC’s unique concurrent
engineering and project-based business model would require a SAP template to be designed from scratch
to facilitate the management of the end-to-end cycle from design to delivery for tunnel boring machine
(TBM) projects, an endeavour unfamiliar to the corporate and external teams. CTCC was left with no
choice but to operate under its original ERP system with no plan to invest further in ERP development.

CATERPILLAR TUNNELING OVERVIEW

Founded in 1972 as Lovat Inc., CTCC was a ieading tunneling technologies provider for soft ground to
hard rock geological conditions, specializing in the custom design and manufacture of tunnel boring
machines (TBMs) used in the construction of transportation and utility tunnels ranging from two to 12
metres in diameter. The company also offered refurbishments and reselling of TBMs, technical and field
services support, product support and spare parts fulfillment.

CTCC was headquartered in Toronto, Canada and employed a staff of 330 people, with sales agents
stationed in worldwide locations including Russia, the United Kingdom and China. It provided
management on transit projects globally and contributed to infrastructure building such as sewers and
underground cables in places as diverse as China, Egypt and Colombia.®> Mining companies also use
TBMs to create mine access. Some of the high profile TBM contracts that have been awarded to CTCC
include the provision of four TBMs for mining an 8.6-kilometre extension of the Toronto Transit
Commission’s (TTC) Yonge-University-Spadina subway from the Downsview Station terminal to the
Vaughan Metropolitan Centre at Highway 7 and the provision of a TBM to Thiess Tunneling for mining a
3.2-kilometre cable tunnel under the heart of the central business district in the city of Sydney for
Ausgrid, the largest electricity distributor in Australia.

!t Vertex, “Caterpillar's Strategy for World-Class Value Added Tax Management,” May 2012,
www.vertexinc.com/ResourceCenter/WhitePapers/PDFs/vertex-vat-caterpillar-white-paper-dsb-review-v2.pdf, accessed May
8, 2013.

% Caterpillar, “Information Technology,” www.caterpillar.com/cda/layout?m=629355&x=7&id=2492888, accessed May 8,
2013.

3 Kim Laudrum, “Lovat Has Tunnel Vision,” Plant, February 18, 2008: pp. 17—19.
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In 2008, Caterpillar Inc. announced the entry into the tunnel boring business through the acquisition of
Lovat Inc. At the time of acquisition, Caterpillar intended to leverage its global purchasing organization,
its global reach and its experience in large-scale manufacturing processes to support and invest in Lovat’s
product line and in the tunnel boring business. Lovat was later renamed the Caterpillar Tunneling Canada
Corporation and became a part of Caterpillar’s Diversified Products Division, alongside forestry, paving,
work tools, original equipment manufacturer (OEM) solutions and defense, and related federai products.

As a privately owned company for more than 34 years, Lovat operated as a family business and lacked
the organizational governance characterized by a multinational corporation like Caterpillar. Many
activities were carried out in a reactive manner. Some decision making was also dominated by
undocumented tribal knowledge. As CTCC integrated more closely into its parent company with
operations that were highly methodical and procedural, the need to streamline and standardize some of the
existing processes grew. At the same time, the parent company realized that CTCC’s concurrent
engineering and project-based model was vastly different from Caterpillar’s repetitive manufacturing
model. Therefore, not all established manufacturing protocols could ke directly applied to CTCC.

One of the biggest reforms was in how project management was facilitated. The core of CTCC’s business
was to deliver custom tunnel boring solutions to its clients. Every TBM was unique and had varying
project requirements including the geological condition of the ground, the size of the tunnel, restrictions
to site access, sensitivity of the buyer to the overall cost, etc.* All these factors could affect the type of
machine selected and its configuration. Prior to the acquisition, the project management process was
rather lax and lacked the consistency and rigour of regular status reporting. It could be months after the
project was completed before the project management team realized that the project was significantly
over budget.

To ensure that the different projects with varying scopes that were running in parallel were all delivered
on time, with the highest quality and on budget, a standard project management methodology needed to
be established for tighter control on project scheduling, assignments of tasks, reporting of statuses and
identification of bottlenecks. An external consultant was brought in to assess CTCC’s project
management needs and facilitate a series of training programs on project duration planning and control,
resource and cost management, team communications and dynamics, as well as project risk management.
A proprietary web update system from the consultant was implemented to enable fast and reliable updates
from employees on their assigned tasks. Marked improvement was observed on delivery times and team
communications.

BUSINESS SYSTEMS LANDSCAPE

A number of companywide information systems had been implemented over the years to meet the
expanding needs of business users. There were two predecessors to the existing integrated ERP system.
The earliest was a homegrown Microsoft Access database that managed engineering parts creation and
basic work order processing. It was followed by a custom business system with additional functionalities
designed by a contracted software company. Since not all historical data was migrated to the latest ERP
system, the predecessors remained accessible to selected users for the sole purpose of information
retrieval. Aside from the ERP system, there was also a custom quality assurance (QA) system for keeping
track of nonconformance records (NCRs). The QA system had very basic functionalities for the creation
of NCRs and the assignment of advocates for resolving them. It did not provide reporting functionalities.

* Rick P. Lovat, “TBM Design Considerations: Selection of Earth Pressure Balance or Slurry Pressure Balance Tunnel
Boring Machines,” International Symposium on Utilization of Underground Space in Urban Areas, Sharm El Sheikh, 2006.
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The data captured by the QA database was virtually untapped in spotting trends of the origins of
nonconformance incidents.

The latest ERP system consisted of modules including project management, sales order processing, item
master data, finance, material purchasing, production planning, inventory management, shipping and
receiving and time and administration. All transactional business data were captured hy this system.

The implementation of the ERP system was completed in 2005 and was carried out by an ad hoc team of
handpicked employees who were knowledgeable about the company’s operations. The specific ERP
package was selected by the executive members of the company, primarily due to the attractive offer from
the software company that was at the time expanding its business in North America. While the original
ERP package was designed for the European market, the software company wanted to partner with Lovat
to launch a pilot program that aimed at customizing the ERP package to suit the needs of Canadian
companies. For example, the taxation configuration had to be tailored for the Canadian market. Lovat also
requested other parts of the ERP system to be customized to conforim to its business processes. The result
of the extensive customization was unpredictable system behaviours that the end users and the local ERP
support team had to bear, resulting in prolonged dissatisfaction and complaints. ERP implementation had
since been a touchy subject in the company. The cancellation of the SAP implementation further
intensified employees’ dismay.

There were other silo applications or utilities developed and used by departments for their own internal
processes that the ERP system was not adequate to support. For example, the TBM sales department
established its own quotation tools for TBM contracts, and the power and controls systems engineering
unit created its own electronics and hydraulics parts database for facilitating the design process of
electrical and hydraulic assemblies. Both utilized data feeds from the ERP system (see Exhibit 1).

INFORMATION TECHNOLOGY DEPARTMENT

IT was not regarded as a strategic business unit but merely a supportive function at CTCC. Prior to the
acquisition, the IT department reported to the operations manager, who was responsible for operations in
all production facilities and for maintenance and capital expenditure for buildings and equipment. Typical
IT activities included setup and maintenance of computer hardware and peripherals, web and network
administration, software installations and upgrades, phone system management, systems security
management, 1T asset management and helpdesk support, etc. After the acquisition, the IT department
temporarily reported to the business resource manager who led the finance department. It was later
reorganized and became part of the parent company’s Global Information Services (GIS) unit. While it
remained in Toronto, it was under the supervision of Simon Swiss, an IT manager from GIS located in
Peoria, lilinois. its responsibilities also expanded to support a number of Caterpillar facilities outside of
Toronto.

The reorganization provided an opportunity for CTCC’s IT department to gain a wider exposure to the
vast IT resources of the parent company and learn to adopt the standard operating procedures established
by GIS. Swiss also became the key contact to help CTCC navigate the corporate IT landscape that was
confusing to the local members due to the large number of subdivisions. The most prominent change was
on network and web security. By bringing CTCC’s network behind Caterpillar’s corporate firewall, the
flow of incoming and outgoing network traffic was secured.

Aside from an IT audit performed on CTCC’s computer network, there was no formal assessment
performed on the company’s overall information management needs to determine how the subsidiary
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could better leverage corporate’s IT resources. It remained challenging for the rest of CTCC to identify
the proper individuals from GIS to engage on specific IT-related matters. Since GIS was a shared service
organization that supported all Caterpillar facilities, its response was often not prompt, a situation to
which local users needed to adjust to as they were used to the fast turnaround of the local IT team.

ERP DEPARTMENT

The ERP department was relatively small and consisted of two ERP analysts who managed all facets of
the system and the financial application that worked in conjunction with it. This was the only department
that had sufficient knowledge on the ERP database structure to perform structured queries for custom
information retrieval. Prior to the acquisition, the ERP department was under the same roof as the IT
department. After the acquisition, it was put under the supervision of McEwan. Due to the parent
company’s unfamiliarity with the local business systems and its inability to advise the ERP team on the
future management of these systems, ERP did not become a part of GIS like its IT counterpart despite the
fact that many activities that ERP carried out had close ties with the databases and servers that the IT
team helped manage. The ERP team was left with managing the ERP and BI systems independently. The
separation of the two departments resulted in communication problems. Since they were under the
supervision of different authorities, it was sometimes not clear to them in what direction each was
heading.

Faith Lang was the ERP analyst who not only proposed and oversaw the implementation of the BI
platform but also managed the administration and development of the platform. When she first started
with the company, it had relatively few reporting capabilities. Canned reports that were supplied as a
standard to the ERP system were the only reporting service available to the majority of users. Most of
these canned reports were static and not formatted to make the information displayed immediately useful
to users.

Lang and her colleague were constantly bombarded by requests to create custom queries about the
business systems and generate aggregated results. Without a mechanism to store or enable secure sharing
of these queries, the same ones were often redundantly created. While in the past the results were
delivered to each requestor as embedded queries in Excel files, the future usage and access to these
queries that ended up on the users’ machines were out of the staff’s control. The introduction of the Bl
platform was successful in eliminating most of these problems related to data security, content
management, version control and information sharing and somewhat reduced the number of one-off
requests. However, the adoption of the technology remained sparse. Lang felt that she was largely
accountable for maximizing the benefits that the BI platform could bring to all employees who had the
needs to derive insights from raw business data. See Exhibit 2 for CTCC’s organization chart. See Exhibits
3 to 8 for an overview of business intelligence.

ORGANIZATIONAL BUSINESS ANALYTICS NEEDS AT CTCC
Spare Parts Sales and Field Services

As the director of marketing and product support, Norman Neves’s role at CTCC demanded him to grow
spare parts sales, oversee field services dispatch and establish the Caterpillar brand in the tunneling
segment. When he first started at CTCC, he struggled with getting the data that he needed to make sales
projections due to the lack of reporting in the ERP system. Before he came aboard, the finance
department reviewed the financials of the spare parts but there was no market segmentation analysis
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performed by the sales team to help drive sales. Although raw data could be manually exported from the
ERP system for such an analysis, it was deemed too time consuming. The ERP system did not offer the
utilities for the sales team to effectively monitor sales performance by customers, geography and spot
trends through time. Neves needed a tool that would allow him to slice and dice the data multi-
dimensionally.

Neves heard of the Bl platform at CTCC, but as a relatively new member to the organization, he was not
yet formally introduced to it. He was hopeful that the ERP team would be able to assist him in setting up
a reporting solution for market segmentation. With permission from McEwan, Neves and his lead spare
parts sales advisor, Stacey Martin, began working with Lang from ERP on requirements. In a few weeks,
Lang designed a set of reports and dashboards that allowed Neves’s team to forecast future sales targets
and provide feedback to the global sales representatives on what to expect in terms of field services needs.
By segmenting historical spare parts sales data by customers, geographical Iocations, product categories,
etc., the department was able to gain insights that no one ever had access to before. They were able to
determine the customers that drove sales regions that had the highest demand, during what times of the
year sales would likely spike, the types of components with the highest demand, the probability of a
quotation turning into sales and more. Neves was able to better communicate with the supply chain team
to ensure that inventory was available for the long lead time items and advise the inventory management
team on the most optimum stock quantity for specific spare parts. With a good grasp of the types of
components that were in demand, he was also able to identify the inactive spare parts in the inventory and
devise a disposition strategy. See Exhibit 9 for the interactive report template developed for analyzing
spare parts sales performance by geography.

Project Management Office (PMO)

PMO was the first department to be introduced to the Bl platform due to its pressing demand for a better
project reporting solution. Before this, project cost reporting was deemed a very challenging task by
many. Retrieving the latest project costs from the ERP system could take hours due to the massive bill of
materials (BOM) of a TBM. The standard reporting interface from the ERP system could only provide the
bulk cost for each project phase, not the details at the task or component level. Visibility to the overall
TBM production status was poor considering that each phase could take weeks if not months from design
to completion. Although production status for a particular part could be looked up on the ERP system, it
did not provide the big picture on where the project was at and what was left to complete. Without a good
grasp of what was on the critical path, if ordering a long lead time item was missed and no one caught it,
the overall project status could be affected.

Lang knew that she had to be proactive to show that she could help. She contacted Nathan Zachery, the
PMO supervisor, to get an understanding of what his team needed to monitor projects on a regular basis.
Through many iterations of redesign, a project cost template was standardized and used in all control
meetings. An interactive report allowed users to retrieve the latest costs accrued for a given project. They
could narrow the costs at different levels of a machine down to the nuts and bolts, compare the budgeted
versus actual costs, analyze the number of labour hours consumed for designing and manufacturing
different parts of a machine, analyze resource loading by reviewing the labour hours each work centre had
accumuilated, etc.

Bound by tight deadlines and high volume workload, not all PMO members were eager to spend time on
learning a new set of analytics tools. At the same time, the ERP team needed the project managers’
engagement and feedback to continuously improve and maintain the reporting solution that would work
for them. Prior to becoming the PMO supervisor, Zachery had been a project manager himself. He
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understood the benefits that the Bl platform could bring, if all members of PMO could explore the
capabilities of the BI platform at the same pace and suggest to ERP the areas that the reperting was not
yet able to accommodate. For example, it would be helpful for PMO to see the cash flows of the projects
when clients made payments. Since the finance department handled payments in a separate financial
system, this information was not visible to PMO unless someone asked for it. As all projects were billed
by progress, it would also be helpful for PMO to gain visibility to profit margins for different parts of a
machine.

Engineering

The engineering department at CTCC was made up of a large team of multidisciplinary engineers divided
into three units: mechanical design, backup system design and power and controls systems design. To
balance resource loading, supervisors needed to monitor the workload of each engineer to maximize
resource utilization. All engineers were required to clock their working hours throughout the day based on
the tasks they performed. This allowed their supervisors and the engineering manager to determine the
number of hours spent on different types of engineering activities such as component design, component
testing, research and development (R&D), training and onsite support. The time and administration
module of the ERP system was capable of generating reports on the total number of hours committed
during a specified period by a particular engineer or by the work breakdown structure of a TBM project.
It however could not offer insights on the resource loading by a combination of those dimensions.

The BI platform overcame the shortcoming of the ERP system by providing the engineering supervisors
with an interactive dashboard that reported on a muitidimensional dataset of engineering hours. Users
were able to identify the engineers who were working on the same project; the daily, weekly and monthly
engineering resource loading patterns by activity types; over- and underutilized resources; the most and
least demanding engineering tasks, etc. (see Exhibit 9 and 10). However, user adoption of BI for
engineering was slow since it was not a project mandated by management but more of a push by the ERP
team to get the supervisors interested in using the tool rather than them actively providing feedback on
what would be useful features to embed in the reporting.

Quality Assurance

Manufacturing a TBM is a complex, concurrent engineering process. Most TBMs were built as one-off
units, often hand-built in segments with minimal fixturing by a highly talented workforce.” Design and
planning were critical stages since they had to be done right the first time. Quality was built by
experience. It was important for the workforce to learn from past mistakes to continuously improve the
design and manufacture process. The premise of the QA system, which was implemented long before the
deployment of the latest ERP, was to capture information on all nonconformance incidents for analysis
and control. it was a silo system that was managed independently. Its serious flaw was that it did not
come with an automated notification feature for driving the workflow. Employees relied on each other’s
due diligence to ensure that the NCRs were attended to and resolved in an efficient manner. The QA
system also did not have reporting capabilities so it was difficult for the QA team to monitor the overall
state of the NCRs.

5 Robert B. Aronson, “Making the Monsters,” Manufacturing Engineering, November 2004, pp. 67—76.
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Stanley Malcolm, the QA manager, had to report on NCR statuses as well as the material and labour costs
in TBM projects that were attributed to quality issues. The visibility simply was not there for anyone to
easily evaluate quality performance. Malcolm’s superior referred him to the ERP department for help.

While NCR data was on the QA system, project details such as costs and labour were captured by the
ERP system. To report on the QA performance by projects, the two disparate data sources needed to be
linked. The BI platform offered the utility to do this. Malcolm worked closely with Lang to establish a
number of metrics to quantify quality performance by monitoring the number of NCRs in the queue or
past due, the most frequently occurring quality issues, the average amount of time that each advocate took
to resolve the issues, etc. Since scheduled report distribution was a feature offered by the BI platform,
Lang was also able to solve the QA workflow problem by configuring automatic email notifications that
sent out details of the NCRs to the respective advocates whenever the NCRs changed status.

Operations Management and Production

As operations manager, Roy Young’s role encompassed the management of all production facilities,
manufacturing staff, equipment maintenance, health and safety and capital expenditures. A critical need
for data analytics for Young was in analyzing the resource loading of manufacturing staff, tradespeople
with expertise in machining, welding, electrical and hydraulic machine assembly, painting, etc. Due to the
concurrent engineering and one-off nature of TBM projects, the production workflow could be sporadic
and it was difficult to gauge the number required for each production work centre throughout the different
production stages. As a result, some producticn staff members on duty could be idle.

Young came up with the idea to analyze production labour hours accumulated for past TBM projects and
superimpose the results to predict resource loading requirements for ongoing and future TBM projects
with similar technical specifications. Together with the ERP department, an interactive dashboard was
designed to display production labour hours by project numbers, production work centres and TBM
components over the duration of TBM projects. By creating multidimensional time series of production
labour, he was able to transform the raw data into actionable insights to minimize the idling of resources
on the shop floor. The dashboard also revealed spikes of welding labour at particular times and this led
Young to develop a cross-training program to allow a more balanced distribution of tasks.

Finance

The finance department generated supporting financial analyses to assess the company’s operational and
financial performance on a regular basis. Constant information flow between the finance department and
other business units was critical in communicating the latest operational and financial statuses.

Kelly Kennedy, senior staff accountant at CTCC, was responsible for analyzing TBM project costing,
labour efficiency, inventory valuation, etc. There was some duplication in the review of records between
the finance and other departments. In the analysis of labour efficiency, for example, billable engineering
and production labour hours were compared to the total hours worked to determine the utilization rate and
for assessing how effectively the managers were utilizing their resources. Since the initial reporting
reguirements for labour were requested at different times, each department had its own version of reports
related to labour. As a result, the engineering, operations management and finance departments analyzed
labour hours independently, differently and at varying degrees. This illustrates the lack of communication
among departments on how data should be analyzed and the lack of stewardship in detecting conflicts that
some reports could bring. If report users were to indicate to the ERP staff the interdependencies of labour
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analysis among the three departments, the reporting could be consolidated to prevent misinterpretation of
data and the need for reconciliation.

Bl PLATFORM DEVELOPMENT AT CTCC

The BI platform was not implemented as a company-wide system. It was, rather, an initiative proposed by
Lang from ERP that aimed at addressing the reporting shortcomings of the ERP system and inducing a
better practice of information distribution. When the business proposal was prepared to acquire funding
for the project, it was viewed as an interim solution to equip CTCC with the ability to generate ad hoc
reporting locally before its migration to the parent company’s integrated ERP system with analytics
capabilities. However, when the decision to put SAP implementation at CTCC on hold indefinitely
became official, the Bl platform was no longer an interim solution but a critical piece of software that
enabled users to make informed and data-driven decisions. The daily operations of some departments,
including spare parts sales, PMO and quality assurance, had become dependent on the BI platform.

The business needs for data analytics was mostly driven by users. In some cases, the ERP team would
recommend reporting solutions that it determined would be in the best interest of users. They provided
services to scope, develop and launch reporting solutions based on the requirements provided by users.
During the first year of deployment, the project management staff used the Bl platform only for project
costs monitoring. As more and more users approached the ERP team for new reports to be developed, the
user base grew from five users during the first year to 50 in the second year.

Expertise on databases and data analytics was very scarce at CTCC. There were only two employees who
could support data querying and reporting. As the demand on reporting continued to increase, the ERP
team began to feel some strain in keeping up with the demand.

Interfaces

The BI platform implemented at CTCC had two components: a web-based interface that allowed users to
retrieve reports or dashboards to which they were granted access and a client tool that allowed the user to
build or customize interactive reports with the available datasets built by the ERP team. The report folder
structure was designed to be intuiitive, classifying reports by the types of information that they conveyed,
such as inventory management, purchasing, project management, resource loading, quality assurance, etc.

Data Security

Data storage and availability had always been issues at CTCC. Prior to the introduction of the BI
platform, employees used a variety of methods to distribute reports, which could be queries or data
embedded in spreadsheets, Word documents, Microsoft Access Databases or other applications. Thus,
data resided in multiple locations, and inconsistency was inevitable. The BI platform resolved these
problems by providing a single platform for information sharing and distribution. Since most of the
information was sensitive, access to Bl reports was granted after consultation with the department
managers.
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Training and Social Media

The demand for training increased with the growing number of users. With only two staff members
managing the BI platform, there was limited resource to provide training to everyone. When there were
fewer than 20 users, one-on-one training sessions were conducted, but as the user base continued to grow,
the ERP team needed to develop a wider method of distribution. To communicate the latest news on Bl
platform development, a closed group called the Caterpillar Tunneling Business Intelligence Group was
established on the corporate social network. All users of the Bl platform were added to the group to
receive newsfeeds, view report tutorials, share documents and participate in oniine discussion boards.
However, the participation rate on the social network group was poor due to varying user preferences.
Some found social media in the workplace to be a distraction. Others were comfortable with receiving
instant updates from the community.

PROBLEMS WITH SILO REPORTING DEVELOPMENT AT CTCC

While reports on the BI platform were built as requested, each report had a very specific purpose that
perhaps only the requestor and the report designer could fully comprehend. Over time, a large number of
these custom reports had accumulated. Some built for different departments showed overlapping features.
Since there was no direction from a single authority on the overall development of enterprise reporting,
development continued to diverge to meet each requestor’s needs as they arose. No one had taken the step
to review all reports collectively to determine if conflicts existed. Some found it an effective tool for
decision making, others found it confusing and stopped using it altogether.

How could the BI reporting development be mandated differently to avoid having to reconcile the large
number of reports that were being created? Could more training help to communicate the uses of the
reports? How could users be motivated to use the new analytics tools? Was it a proper use of the Bl
platform to overcome some of the functionalities that the ERP and QA systems ought to provide?

This document is authorized for educator review use only by Eric Thompson, HE OTHER until May 2016. Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or
617.783.7860



MIOMIAN [e190S

5,01-MOH PUE S[ELOINL
“uawdojanag Buoday
18 1O SUCHEIUNWLIOD

HIOMISN [Bivos

ayesodiog

S3es WL

(nu2)
uawabewey
diysuone|ay
Jawoisngy

aseqeleq
Sued

2 [2211123]3

~—

shuimelg 1o sjapoy gg 01 safiueys uodn sBunnoy pue wog avepdn Srenuey

Buusauibug

shuimesg |maq 7 SI9pow avd Ot

s|rejaq

» s)vadsold
1aloid

solnesphy |

“Joyine Ag pareald :82In0Ss

aaueInssy
Aurend

" =5
& (vd) waishs

ﬂn-.._ﬂh:wm<
e asueul4

asuabijjaju| ssauisng

spuosay asuruuojuodlion wi mey paroajas abeyoed

[eroueuly

suoday
¥ spreoqyseq
EITETIET]

(19) uuope|d
asuabijayu|
ssauisng - S[eUILLEL WL 4T
suonsesuel] (elunor Bunsod

Ay

51904
uonelond

' 1 Burimoeinuep
1waloid WaL SpI0DSY PUE SUOK 1 1SN MERY PRIDSIIS *
- . (sivafoid WaL o 13adsas 3.& wed

SAUNITLW WEHL [FIL0ISIH jo L.omn)_ U 5301 ‘SUed U0 g Lalser)

(d3) Bunuzid
BN0say
asudiauz

® *+ * =530lg PUE SUEd U0 BIEQ JNSEN

wayshs
losfeg

q) @afo|dw3

~N

dd3

$921n0S3Yy
uewny

aleMyos sieRg ¥ g1sakodws

avo ae

washs
wawabeuey
HH

(s103loag WAL 01 10adsas yup) soqe 10ang BuuaauBugy

[aauepuany) seafojdws AunoH Joj payiopm sinoH

(wad)
washs
- Juawabeuweyy
eleq
19npoid

waysds
Juawafewsy
awig

wanshs mr__m_%
werd TR A

S[EUjWEL WL d43

puafiaq mo|4 ereq

aoURPUANY
40 SPPUIMIAL
Buiuuess pren

INILSAS SSINISNG 2010 1 LIgIHX3

0€03€1L 96

L1 abed

This document is authorized for educator review use only by Eric Thompson, HE OTHER until May 2016. Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or

617.783.7860



“1oyine Aq pareald :921n0S

1sApRUY ¥y _ 1sAeUY dy JUEIUNOD2Y 150D BILNI0SS 115Aneuy 1|
4EIS Joluss
sauseg 1sienads
oledBls Ajled e ued aipp3 Apauuay A3y piojues Ley 1abeuep 18loid B 135S 3 WeaH B
L | 1 J
[ ebeg Auueg epi4 Maipuy
1sfreuy dy3 1sheuy i8floauoD 111sAreuy 1 1sAfeuy 11 Jojues
dy3 jouss . 4
uewaioS
eay| 1axied Bue yireq uolaures) J019IA eloyeq sawer Koo noag 1abeuep 1alold Aiguiassy
: * ! Sino7 peig 3MIM uos|aN
Jabeuep
32In0say Ssauisng 1afeuepn 1|
UeM3o Uo| 1abeuep vO SSIMS uow! 1abeuep 108l0 fieliakd
oW uor (A T Ms IS W 198lold | Aquassy
Buluueld asinosay wjodep Asjuels UBUOH uejals Uos|iaN psemp3
asudieiug | asueul4 ABojouyoa] uonewLIoju|
safireuepy sonsiBo Iabeuep ueLwalo4
% Kiojuanuj Bunaxrepw 1sheuy yoaloid Alquiassy
+— — — —
supjuag xa|y sjuuoa Liush Wiy euuy pue|poom aino
aneluasalday labeuep 10SIADY S3[eS 15Ajeuy ueLW3I0H
HH Buiuueld uononpoid sued areds 103loid Ioluag Aguassy
— — — —
©|02IN eAY 131AL ueas paejig wes 207 ajey Aaiy oipne|d
JsijeIauan 1abeuep J0SIADY SajeS (surishs dmypeg) . uzﬂﬁ_ﬁmgn ) (eawreyoaw) Josiadng 1zauibug
UH Joluas Buiseyaungd Sueq aredg Jowag | | | toswadns busaudia g BRI, osiuiacns B33 wawafieuey 13loid feusnpul
yuay jored |1921nd epy unuep £kaseis I8N uoJEY ajyey jaiueq poomyy [ayoey Asayoez ueyreN Aa|nas e
L L 1 J
— 1 g - ——— ‘_mmchms_ wawabeuey 103fo1d 1abeuep
W HH urey) Addng # Bunayiep o j0aiq Buusauibug suonessdo
Javjreg elng asuads wepy SanaN uewlIoN uebiop |auqes Bunoj Aoy
l { 1 Y J
$221n0Say uewny juswiabeuey Woddns Buneawbug suogesado
ureyp Addng 1onpoid ¥ bunayren 1afeuey jessuan w» Buumogynuepy
pioymesd ueq

1UVHO NOILVZINVORJIO 2010 ¢ LigIHX3

0£03€196 Z1 9bed

This document is authorized for educator review use only by Eric Thompson, HE OTHER until May 2016. Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or
617.783.7860



Page 13 9B13E030

EXHIBIT 3: WHAT IS BUSINESS INTELLIGENCE?

The term business intelligence system was first used by computer scientist Hans Peter Luhn in a 1958 IBM journal
article titled “A Business Intelligence System.”6 Luhn was at the time envisioning a system that could automate the
process of channeling particular information to those who need to know it. A business intelligence system was
defined as a mechanism to provide selective dissemination of information according to the requirements and desires
of the users. Such a system was to overcome the barriers to effective information fiow brought upon by increased
specialization and divisionalization in industrial, scientific or government organizations.

In 1988, Howard Dresner, then a lead analyst at the technology research firm Gartner, provided an updated and more
technologically oriented definition of the BI concept7 as an umbrella term for the applications, infrastructure, tools and
best practices that enable access to and analysis of information to improve and optimize decisions and performance.8
Many variations of definitions have proliferated as the Bl market matured and product and service providers
continued to reinvent their offerings.

Bl Process

The derivation of insights from raw data is an iterative and user-oriented process that forms a feedback loop as the
end users gather, explore, interpret and analyze the available data to learn, generate knowledge and come up with
new requirements to drill deeper into the data. The BI process can be divided into five stages: data, information,
knowledge, actions and outcomes. The corresponding steps are to integrate, access, report, analyze, understand,
decide, act, produce and measure. The ultimate goal of this process is the creation of economic value and growth for
an organization as a better understanding of the operations is cbtained and actions are taken accordingly (see
Exhibits 4 and 5).

Bl Platform

Bl solutions are generally offered in the form of a piatferm. Gartner defines this as a software platform that has 15
capabilities across three categories: integration, information delivery and analysis as shown in Exhibit 6. These
capabilities enable organizations to transform raw business data from disparate sources into distributable and
customizable formats for the extraction of insights to support decision making.

Business Analytics

The deployment model of Bl has traditionally been IT-centric due to the end users’ lack of knowledge of data
structure and the technical know of how to implement a solution for secure access to the data. Once the integration of
and access to data is overcome, the focus shifts to analysis. Business analytics is a phase that follows reporting
(which may be in the form of dashboards and scorecards or other types of data visualization) and precedes
understanding (which is done by people).9 This is a critical phase when information is transformed into knowledge for
it to be made useful (see Exhibits 4 and 5 for the placement of business analytics in the Bl process).

Trends in Bi Product Offerings: Bl for the Masses, Data Discovery, Workflow Collaboration

2007 marked the year of Bl consolidation frenzy when three of the leading ERP and software integration providers
acquired independent Bl companies to strengthen their business analytics offerings and complement their ERP and
database management solutions. Oracle began the race with the acquisition of Hyperion, followed by SAP’s

® Hans Peter Luhn, “A Business Intelligence System.” IBM Journal of Research and Development, October 1958: pp. 314—
319.

! Jerzy Surma, Magdalene Gdérniakowska and Peter Gee, Business Intelligence: Making Decisions through Data Analytics,
Business Expert Press, New York, 2011.

8 Gartner. “IT Glossary — Business Intelligence,” www.gartner.com/it-glossary/business-intelligence-bi/, accessed May 22,
2013.

° Dave Wells, “The Changing Faces of Business Intelligence,” BeyeNetwork, November 18, 2008, http://www.b-eye-
network.com/view/9007, accessed May 22, 2013.
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EXHIBIT 3 (CONTINUED)

acquisition of Business Objects and finally IBM’s acquisition of Cognos.10 These acquisitions signified the interests of
the major business system and database vendors in gaining a foothold in the Bl marketplace.

While the majority of business vendors has consistently displayed greater customer satisfaction in information
delivery capabilities including reporting, ad-hoc query and dashboards, search-based Bl and predictive analytics are
functionalities that have received double digit increase in usage between 2011 and 2012 according to a user survey
on BI platform functionality conducted by Gartner.'* These increases were countered by decreased usage in
metadata management, Microsoft Office integration, Bl infrastructure and Bl development tocls. See Exhibit 7 for the
customer rating of Bl platform capabilities in meeting needs. The changes in user behaviour can be attributed to a
new breed of Bl vendors that strive to offer Bl solutions for the masses to allow inexperienced individuals and small-
sized companies to take advantage of Bl. Bl vendors with a focus on data visualization and presentation, such as
Tableau, QlikTech and Tibco Spotfire, have been driving data discovery to the mainstream by providing tools that
allow users to quickly and effectively turn data into interactive visualizations without the traditional support from an IT
department. The free service called Tableau Public from Tableau, for example, has been popular with journalists and
bloggers in creating interactive data visualizations on publicly available data such as economic indicators. IBM
Research and the IBM Cognos software group also offer a free service called Many Eyes as an experiment to allow
users to create visualizations from existing datasets.

As new forms of Bl platforms emerge, there appears to be a shift from IT-intensive Bl that is centralized and
controlled to office productivity Bl that is decentralized and autonomous. While the two models are at the two
extremes, organizations looking into starting or improving Bi look to find a happy medium that will work in their
environments. See Exhibit 8 for the ease of use versus composite product rating for 34 Bl product lines across 14
different Bl platform capabilities, resulting from Gartner’'s 2012 Bl platform user survey.

Source: Created by author.

EXHIBIT 4: THE BUSINESS INTELLIGENCE PROCESS

siness

Bl Stages

5 o
58 ¢
Data Information Knowledge Actions Qutcomes g g'
2 !
Bi Steps ,

i Integrate  Access Report  Analyze Understand Decide Act Produce Measure > :

-' Loam
e DAY e Q

Scurce: Adapted from Dave Wells, “The Changing Faces of Business Intelligence,” BeyeNetwork, November 18, 2008,
www.b-eye-network.com/view/9007, accessed May 22, 2013.

19 Christian Fuchs, “Business Intelligence Mergers and Acquisitions,” The Bl Verdict, Business Application Research Center,
www.bi-verdict.com/fileadmin/FreeAnalyses/consolidations.htm, accessed May 22, 2013.
1 j0hn Hagerty, “User Survey: Customers Rate their Bl Platform Functionality, 2012,” Gartner, August 15, 2012.
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EXHIBIT 5: B PLATFORM CAPABILITIES

Integration Information Delivery Analysis
1. Bl Infrastructure 5. Reporting 11. Online Analytical Processing (OLAP)
2. Metadata Management | 6. Dashboards 12. Interactive Visualization
3. Development Tools 7. Ad-hoc Query 13. Predictive Modeling and Data Mining
4. Collaboration 8. Microsoft Office Integration 14. Scorecards
9. Search-based Bl 15. Prescriptive Modeling, Simulation and
10. Mobile BI Optimization

Source: Gartner, Magic Quadrant for Business Intelligence and Analytics Platforms, February 5, 2013.
www.gartner.com/id=2326815, accessed May 29, 2013

EXHIBIT 6: THE 15 CAPABILITIES OF A Bl PLATFORM

Capabilities Description
Bl All tools in the platform use the same security, metadata, administration, portal
nfrastructure . . . .
integration, object model and query engine, and shouid share the same look and feel.
Tools should leverage the same metadata and the tools should provide a robust way to
c Metadata - . . .
o search, capture, store, reuse and publish metadata objects, such as dimensions,
E= Management - - . .
© hierarchies, measures, performance metrics and report layout objects.
2 The platform should provide a set of programmatic and visual tools, coupled with a
k= Development Tools software developer’s kit for creating analytic applications, integrating them into a
- business process and/or embedding them in another application.
. Enables users to share and discuss information and analytic content and/or to manage
Collaboration hi . S . ; .
ierarchies and metrics via discussion threads, chat and annotations.
Reporting Provides the apility_ to create formattepl arjd interactive reports, with or without
parameters, with highly scalable distribution and scheduling capabilities.
Includes the ability to publish Webh-based or mobile reports with intuitive interactive
Dashboards displays that ir_1dicate the state of a performan_ce me_tric compa_red with a goal or target
value. Increasingly, dashboards are used to disseminate real-time data from operational
5 applications or in conjunction with a complex-event processing engine.
2 Enables users to ask their own questions of the data, without relying on IT to create a
3 Ad-hoc Query report. In particular, the tools must have a robust semantic layer to enable users to
c navigate available data sources.
2 Sometimes, Micresoft Office (particularly Excel) acts as the reporting or analytics client.
g Microsoft Office In these cases, it is vital that the tool provides integration with Microsoft Office, including
° Integration support for document and presentation formats, formulas, data “refreshes” and pivot
s tables. Advanced integration includes cell locking and write-back.
Applies a search index to structured and unstructured data sources and maps them into
Search-based BI a classification structure of dimensions and measures that users can easily navigate and
explore using a search interface.
Niobi Enables organizations to deliver analytic content to mobile devices in a publishing and/or
Mobile BI ] . . L -
interactive mode and takes advantage of the mobile client’s location awareness.
Enables users to analyze data with fast query and calculation performance, enabling a
style of analysis known as “slicing and dicing.” Users are able to navigate
Online Analytical multidimensional drill paths. They also have the ability to write back values to a
Processing (OLAP) proprietary database for planning and “what if” modeling purposes. This capability could
span a variety of data architectures (such as relational or multidimensional) and storage
* architectures (such as disk-based or in-memory).
® Interactive Gives users the ability to display numerous aspects of the data more efficiently by using
%" Visualization interactive pictures and charts, instead of rows and columns.
é Predictive Modeling Enables organizations to classify categorical variables and to estimate continuous
and Data Mining variables using mathematical algorithms.
These take the metrics displayed in a dashboard a step further by applying them to a
Scorecards . g ! : 7
strategy map that aligns key performance indicators with a strategic objective.
Prescriptive Modeling, | Supports decision-making by enabling organizations to select the correct value of a
Simulation and variable based on a set of constraints for deterministic processes, and by modeling
Optimization outcomes for stochastic processes.

Source: Gartner, Magic Quadrant for Business Intelligence and Analytics Platforms, February 5, 2013.
www.gartner.com/id=2326815, accessed May 29, 2013
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EXHIBIT 7: 2012 OVERALL CUSTOMER RATING OF Bl PLATFORM CAPABILITIES
IN MEETING NEEDS

Each year Gartner evaluates the BI platforms market with the ultimate goal of creating its “Magic
Quadrant for Business Intelligence Platforms,” which was last published on February 6, 2012. Part of that
process is a large user survey of vendor-supplied references. Organization leaders — including many
from IT, business or hybrid IT-business backgrounds — disclose their experiences with vendors’ Bl and
analytics products and explain how those products and their capabilities contributed to their overall
business success.

Disclaimer: Gartner publishes raw survey data solely as supporting evidence for its written analysis and
prohibits all use or excerpting of such raw survey data in isolation from the research document from which

it was taken.
Customer Score Extensive use Percentage
8.60 80
1.9%
3.8%
70
8.40 Percentage Change in
Extensive use Between
2011 and 2012 60
8.20 -16.3% 26.5%
N B )
8.00 40
30
7.80
20
7.60
10
7.40 0

Dashhoards
OLAP
Scorecards
Collaboration
Mobile BI

oy
]
3
Q
I
2

Interactive Visualization
Bl Infrastructure
Search-based Bl
DevelopmentTools
Predictive Analytics
Metadata Management

s Score —#— Extensive use Percentage 2012 S

Microsoft Office Integration

Rating is equal to the mean of means score across vendors for each capability. The percentage axis reflects the mean percentage of
respondents claiming extensive use across vendors. The percentage change number at the top of each capability score bar represents
the percenitage change in extensive use of the functionality in 2012 over 2011.

Chart represents customer perception and not Gartner's opinion.

The chart may feature vendors that (in Gartner's opinion) do not deliver the functional capability described.

Bl = business intelligence; N/A = not available; OLAP = online analytical processing

*Mobile Bl added in 2012

N = 1,364

Source: Gartner, “User Survey: Customers Rate their Bl Platform Functionality, 2012,” August 15, 2012.
www.gartner.com/id=2122916, accessed May 29, 2013.

This document is authorized for educator review use only by Eric Thompson, HE OTHER until May 2016. Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or
617.783.7860



Page 17 9B13E030

EXHIBIT 8: 2012 BI PLATFORM EASE OF USE VERSUS COMPOSITE PRODUCT RATING

The top two reasons indicated for choosing a particular Bl platform provider were functionality (45.5 per
cent) and ease of use for end users (42.6 per cent). There is a difference in attitude between IT and
business users — users significantly weighted ease of use higher than functionality, with IT the opposite
— but both are closely evaluated. Gartner hears this every day in inquiry; self-service B! is the goal for
many organizations and ease of use is a strong criterion to make that goal a reality.

When you plot ease of use ratings against functionality ratings by vendor, you can easily see which
vendors/products are rated “above average” on both vectors.

95 3
;
l
9.0 1
: @ Bitam
. IBM Cognos 10 '
Salient | Tableau Software
* i l Tibco Spoffire *
Alteryx | Advizor
85 MicroStrategy ‘ Birst ‘A"OSO“
AW 7] & ePivotLink
" 1010data Actuate e 0' . ' ®Phocas
& .. D ¢ ___® " @ ShiomationBuilders®g W ____________.
n SAS Institute ®Endeca i pyprac: ¢ € ] QlikTech
%80 Pentaho ‘Aveudgc Prognoz LogiXML
3 :
'§ Jaspersoft ¢ arcplan ! Panorama Software
o R
g ’ Qracle : Board
n Targit g |
g ¢ ' InetSof :
E 75 IBM Cognos 8 Microsoft netSoft }
3 o ' ®Domo
SAP . i
Quiterian :
7.0
l
6.5 - - - r 9
70 7.5 8.0 8.5 9.0 9.5
Ease of use

Chart represents customer perception and not Gartner’s opinion.
MN=1321

Source: Gartner, “User Survey: Customers Rate their Bl Platform Functionality, 2012,” August 15, 2012.
www.gartner.com/id=2122916, accessed May 29, 2013.
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EXHIBIT 9: SPARE PARTS SALES PERFORMANCE BY GEOGRAPHY REPORT TEMPLATE

2010 2011 2012
- o = o 5 o
o) 3 £ o] 2 < Q 2 g
—_—= —_ —_ a —_—= —_ o —_ a‘ —_= _— o —_ a‘
og (A oa og (=2 o2 og (2 0.
>3 > g > o >3 > 8 > >3 > o > o
(=] (=] (= O (=] (= (=] oW (=2
R4 = =z = a -2 ==z o - Z = = = a
® s ® 4 ® =
- 1] =] - 1] =3 - 1] =]
- «Q - «Q - @
ARGENTINA XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
AUSTRALIA XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
CANADA XXXXX XXXXX XXXXX XXXXX XXXXX KXXXX XXXXX XXXXX XXXXX
COSTA RICA XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
GERMANY XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
GREECE XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
ITALY XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
MEXICO XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
PEOPLE’S REPUBLIC OF XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
CHINA
REPUBLIC OF KOREA XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
(SOUTH)
RUSSIAN FEDERATION XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
SPAIN XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
SWITZERLAND XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
TURKEY XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
UNITED KINGDOM XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
UNITED STATES XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
VENEZUELA XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
Sum: XXXXX XXXXX XXXXX XHXKXX XXXXX XXXXX XXXXX XXXXX XXXXX
.
o =2010
o
] -
5 82011
H
H
B 2012
-]
©2013

RTIITTRALA

TR

‘ Lo b 0o oo o
f ff,« f@d@*f @g"ﬁf@sfffﬁ

e

* Financial figures are masked due to confidentiality. Report users could drill down into the spare parts sales performance
details by time to see the breakdown by years, quarters, months and weeks. The drill down action could also be performed
to the countries to display the sales details by states or cities.

Source: CTCC.
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EXHIBIT 10: ENGINEERING RESOURCE LOADING REPORT TEMPLATE

#— Gontrol Systems Design

4
8 Engineering Management
- ==-@-=- Mechanical Design, Back-
Up Systems
—&— Mechanical Design TBM1
—&— Machanical Design TBM2
e e L S, o O o
L S L L L ELELELELES
P F P F D F T LS E S S F D
Week

Engineering Work Centers 2013M04 2013M05 2013M06 2013Mo07 2013M08 Sum:
Control Systems Design XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
Mechanical Design TBM1 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
Mechanical Design TBM2 XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
Mechanical Design, Back-Up Systems XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
Engineering Management XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX
Sum: XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

* Hour figures are masked due to confidentiality. Report users could drill down into the resource loading details by time to
see the breakdown by years, quarters, months and weeks. The drill down action could also be performed to the work
centres to display the resource loading details by project numbers, employees or tasks.

Source: CTCC.
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