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Abstract: 

 
 Enterprise Resource Planning (ERP) is a 
computer program that integrates enterprises’ 
data, business processes, workflows and 
interfaces with the stake holders’ external 
processes. ERP helps in managing assets, 
resources, projects, services and finance. Most 
aspects of an ERP system has a geographic 
component to it, however hardly any of the 
leading ERP providers are providing an in-built 
tool to analyze information vis-à-vis its spatial 
context.  At the same time Geographic 
Information System (GIS) provides a set of 
technological tools that enable clients to take 
geographically informed decisions by facilitating 
better interaction with time and space.  Making 
the GIS tools and data available in ERP through 
an integration framework certainly enhances 
ERP users’ decision making abilities in their day 
to day activities. In the context of this technical 
paper we discuss various aspects of integration 
between SAP’s ERP and ESRI’s GIS; both are 
world leaders in their respective fields. Over 
the last few years advancements in ESRI 
Technologies have made sure GIS is no more 
limited to the desktops of GIS professionals, 
geographers and geologists, but can be 
extended to and integrated with any other 
enterprise systems such as SAP. Such 
advancements from SAP and ESRI GIS have 
made integration of these systems a reality and 
highly beneficial option. Major challenges being 
linking each object in SAP to its corresponding 
object in ESRI GIS, synchronizing both systems 
at an optimal interval and adopting workflows 
that are understandable to both systems.  
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Introduction  
 
Utility companies across the country are in a race to provide uninterrupted, affordable and customer-
focused services. IT Modernization is at top of their agenda to strive in the competitive world. 
Technologies such as ERP and GIS are commonly adopted by such organizations to optimize their 
workflows and increase overall efficiencies. ERP integrates business processes and facilitates flow of 
information within the organization and with concerned external agenciesi. GIS helps the organization 
to visualize its assets, customers, service orders, shipments on an intelligent map-based computer 
application. Most of the information that ERP processes have a spatial component to it such as assets, 
customers, service notifications, work orders, field crews and so on. Unfortunately ERP software 
packages from dominant players do not provide a platform to store, analyze and display this 
information where an end-user can draw geographic advantage to make more informed decision. GIS 
has the capabilities to spatially analyze all location-based information and provides a visual aide to the 
decision makers. ERP and GIS are two distinctly different applications. Leveraging GIS functionalities 
for ERP processes involve many tedious manual processes and redundancy. For example if a new 
customer is added in ERP, the same information has to be circulated to GIS technicians through 
emails/hard-copy memos who will manually update GIS database. This not only takes longer time to 
complete, but also give rise to duplicate and erroneous data. Benefits from an integrated ERP and GIS 
are tremendous where information can easily flow between them, where both systems can be kept in 
sync with each other, where an end-user can access, analyze and update information from both 
systems from a single platform. When benefits can be easily envisaged, challenges to achieve such an 
integration need to be given due consideration. In the context of this paper, such integration between 
SAP and ESRI GIS is discussed. Both SAP and ESRI are industry leaders in their respective fields having 
major market shares2,3. Two scenarios (Enterprise Asset Management and Customer Relationship 
Management) are chosen to be described here. 
 
 
Business Needs and Pain Areas 
 
Enterprise asset management (EAM) means the whole life optimal management of the physical 
assets of an organization to maximize value. It covers such things as the design, construction, 
commissioning, operations, maintenance and decommissioning/replacement of plant, equipment and 
facilities. "Enterprise" refers to the management of the assets across departments, locations, facilities 
and, in some cases, business units1. Utilities are capital-intensive organizations where physical assets 
such as utility network (Water, Gas or Electricity) require major portion of the investments. Managing 
life cycles of the physical network is of paramount importance in the organization’s success.  
 
There are four main phases in SAP EAM4.  1) Investment Planning, Asset Specification, and Design 2) 
Procurement and Asset Construction, Installation, and Implementation 3) Maintenance and Operations 
Management 4) Decommissioning and Disposal. Each of these phases are executed in order for a new 
organization where as for an existing operator Maintenance and Operations Management features 
prominently in an EAM workflow, though phase 1 and 2 still continue hand-in-hand when the existing 
operator expands its geographic extents of operation. Maintenance, repair and operations (MRO) is part 
of daily workflows and crucial for the success or failure of an operational Utility company.  
 
Customer relationship management (CRM) is a broadly recognized, widely-implemented strategy 
for managing and nurturing a company’s interactions with clients and sales prospects. It involves using 
technology to organize, automate, and synchronize business processes—principally sales activities, but 
also those for marketing, customer service, and technical support1. 
 
A typical ESRI Geodatabase for utilities stores all elements of a physical network such as mains, 
laterals, valves, fittings, hydrants, meters etc and groups them together in a feature dataset. A logical 
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network (geometric network) having rule-based connectivity between all network elements 
resides in the same feature dataset. The geometric network helps in tracing the network as it maintains 
connectivity. Whereas the rules help in automating some of the editing activities. Some utilities do 
store and maintain customer information as a table or feature class with point geometry in their 
Geodatabase. 
 
Examples of typical SAP and ESRI GIS workflow prior to Integration: 
 

i) Adding a new customer: A new customer is added in SAP. New customer’s address with other 
relevant information is given to GIS where the same customer is created manually by GIS 
technicians. A map containing approximate customer location, land-base features and 
network features of adjoining localities is printed by GIS division and returned back to ERP 
division. ERP division makes arrangement for the new connection. Any further changes to 
the customer in SAP EAM during installation are provided to GIS again. There are several 
stages where information is exchanged back and forth leading to duplicities, inconsistencies 
and data loss. 

ii) Registering a complaint: Registering complaints from customers is part of Work Order 
Management process in SAP. When a new complaint is received, a new service notification is 
created by the CSR/receptionist associating it to the customer account number. At this time, 
the receptionist has no access to visualize the location of the customer. In a disconnected 
environment the Utility workforce is not capable of diagnosing if a number of complaints 
come from the same region and probably can be associated with same set of faulty 
equipments. GIS is completely unaware of these service notifications. Manual, inter-
departmental and time consuming steps are adhered to analyze the complaint locations in 
GIS. 

iii) Locating faulty equipments: A passerby called-up a water utility company and reported a huge 
water leakage at a certain street. This is kind of problem, an isolated SAP system find 
difficult for immediate response. It’s not associated with a customer; it’s associated with 
equipment which could be a broken pipeline. To narrow down the location, SAP depends on 
GIS. Descriptive information on such a leakage is manually provided to GIS division. These 
descriptions sometime lack clarify and often identifying the faulty equipment takes lot of 
time. Hence it brings undesired revenue loss to the company. 

iv) Work Order creation and crew assignment: Similarly the supervisor who logs in to see list of 
service notifications to assign the same to appropriate crew members have no means to 
visualize the location of the notifications. Though SAP CRM provides a resource planning 
board to help the supervisor while assigning service orders to appropriate crew members, 
there is no platform available inside SAP to understand the spatial distribution of 
notifications and crew members.  

v) Locating customer on a map before servicing: Once a crew is assigned to a few service/work 
orders; he/she drives to those locations based on his/her own experience. In a tight 
situation, it asks the GIS division for a hard copy map of the adjoining areas. Often the crew 
drives more miles than optimal. Naturally operation cost is higher as the crew travels more 
and end up serving fewer customers in a day. 

vi) Mobile applications as a supplementary aide to Field Crews: Technologically advanced utility 
companies do provide mobile devices to their crew members to assist in recording the 
service details while at service location. Again the changes made to the network and 
recorded in mobile devices have to be manually communicated to the GIS division for 
updating Geodatabase. Often these processes lead to a situation where SAP system and GIS 
becomes out of sync. 

vii) Identifying problematic zones: Having an updated and synchronized Geodatabase can easily 
help the management to identify problematic zones where a number of complaints are 
coming from. It can be an invaluable tool to understand spatial distribution of customers, 
complaints, equipments. Thus helping in budgeting for maintenance and future expansion of 
the company. At the same time an out-of-sync Geodatabase would not provide a correct 
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picture and may mislead decision-makers. Below (Figure 1) is a comical 
representation of current pain areas are provided along with benefits from an integration. 
 
 

 
 

(Figure1. A comical representation of pain areas of isolated systems and benefits from Integration) 
 
Integration Approach 
 
Integrating two enterprise systems with distinct business processes, technologies and databases is a 
very complex exercise. One needs to understand the existing systems, expectations from an integrated 
system prior to attempt such a process. Followings are bare minimum items that need to be clearly 
understood: 
 

i) What is to be integrated? This is the most important question to begin with. As we have seen 
from previous discussions SAP’s landscape is huge. Our focus is not just integrating data, 
but integrating business processes also. Understanding the entire business processes that 
are captured through SAP is of paramount importance. From the broader level, we need to 
narrow down the processes which can be beneficial by embedding a spatial dimension. E.g. 
let’s take the example of a water utility. There are some business processes that can be 
integrated with GIS such as move-in. move-out, disconnection, re-connection, new 
connection etc. On integration with GIS, locations of these processes will be displayed on a 
Map along with appropriate status in real-time. A glance at the real-time GIS map reveals 
status of processes of an entire area. Our first exercise is to identify SAP business processes 
and operations that need to be displayed in GIS either in real-time or within a scheduled 
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interval. Similarly identify what all processes/operations in GIS need to be 
propagated to SAP either real-time or within a scheduled interval.  

ii) Now we know what to Integrate, but do we have the pre-requisites to support the integration? 
Let’s say I am interested to show all customers who have been moved-in today? In order to 
execute this operation in GIS, we need to have one-to-one relationship established between 
customer information both in SAP and GIS.  

iii) Unique key for data linking: Unique Keys such as customer account number is required to 
establish one-to-one relationship between identified feature classes/tables in Geodatabase 
and corresponding object in SAP. 

iv) Determine direction of data flow (unidirectional from SAP-GIS, unidirectional from GIS-SAP, 
bidirectional): Depending on the organization’s business processes, we need to determine 
‘System of Records’ for each object.  Let’s say SAP is the system of records for customer 
data, that means customer data can only be edited from SAP. Whether it’s addition of a new 
customer, or change in some fields for an existing customer, it needs to be done from SAP. 
Synchronization process (whether real-time or a scheduled task) will update the same in 
Geodatabase. At the same time when we say that GIS is the ‘System of Records’ for all 
mains, i.e. any change to mains has to be initiated from GIS. There could be some other 
instances where both SAP and GIS will be the ‘System of Records’ for a specific 
object/feature class. 

v) Frequency of Synchronization: Often updated data associated with certain operations in a 
specific system cannot immediately be sent to the other system and updated. E.g. A new 
service lateral created in SAP. In those circumstances (that usually involves a semi-
automated approach); a process can be scheduled to synchronize both systems with manual 
interferences at specific intervals. 
 

 
Broad level Architecture: 
 
Different architecture can be designed on case-to-case basis depending on the exact requirement, 
system landscapes and expectations from integrated solution. SAP provides many products/platforms 
such as Exchange Infrastructures (SAP XI), SAP Master Data Management (SAP MDM), SAPI Business 
Application Programming Interface Webservices (SAP BAPI Webservices) to facilitate integration of SAP 
Objects with external systems such as ESRI GIS. Integration architecture is designed leveraging 
advanced functionalities of ArcGIS Server. ESRI’s ArcGIS Server provides application programming 
interfaces on third party SDKs such as Flex and Silverlight for developing rich internet applications. 
ArcGIS Server exposes powerful GIS functionalities/tools to be available on web applications. Besides, 
ArcGIS Server seamlessly connects to ArcSDE Geodatabase, publishes both simple and complex data, 
analyzes and manipulates the same data over the web. A pictorial representation of simplified 
integration architecture diagram is provided below (figure 2). It’s a three layered architecture i.e. data 
and base layer, business layer, and presentation layer. Both ArcSDE Geodatabase/ArcGIS Server and 
SAP R-3 are placed in the base layer. A custom .Net program is placed in the middle layer that basically 
facilitates the integration. The presentation layer consists of a SAP client having embedded maps/GIS 
applications; a ArcGIS Desktop with data synchronization capabilities and most importantly a single-
unified dash board application (developed using ArcGIS Server Flex API). 
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(Figure 2: Broad level architecture diagram of a SAP-ESRI GIS Integration)  

 
 
Challenges and Benefits 
 
 Challenges and benefits go hand-in-hand while integrating distinctly different enterprise systems. 
Some of the challenges are: 

i) Understanding business processes and workflows implemented for SAP and GIS. 
ii) Identifying system of records for each object class to be linked 
iii) Identifying, generating and populating unique keys on corresponding objects that need to be 

linked 
iv) Designing the architecture to fulfill requirements, cost and return on investment 
v) Keeping both systems synchronized 

 
Benefits are a plenty as we are discussing from previous section. We will evaluate a few of the benefits 
here. 
 

i) Unified Work Order Management System: Imagine an intuitive, user friendly and rich looking 
application where you can display information from SAP on a GIS Map and enables you 
spatially analyze your SAP tabular data. It asks you to authenticate using a single userid to 
access both SAP and GIS. It provides you tools to undertake SAP business processes such as 
creating a notification, assigning to crew and generate work orders, finding optimal routes to 
attend a number of work orders in a day and so on. There are tools available for everybody 
whether you are a CSR/receptionist, a supervisor, a crew or an executive. Navigate to 
specific area in GIS Map, click on an equipment and you can see the work-order history 
belonging to that specific equipment.  Identifying faulty equipments is easier through 
visualization. Integration allows creating a notification by clicking the identified equipment 
then and there. It increases efficiency in manifolds. An executive logs in to see spatial 
distribution of priority orders and also can further prioritize them if the business demands so, 
also he/she can generate a report on order status. 
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ii) Asset Data Management to keep them in Sync: To sustain the benefits we discussed in 
work management system, both the systems need to be in sync. If new equipments are 
added to SAP, same has to be added in the Geodatabase and linked to SAP. Similarly if a 
service lateral is split in GIS, the updated information should be passed to SAP and updated.  

iii) Advanced GIS functionalities in the Integrated Platform for spatial analysis of SAP Data: ArcGIS 
REST APIs provide whole lot of advanced functionalities such as clustering, heat map, drive-
time analysis that can be easily exploited to derive maximum benefit to the utility companies 
from a single-unified platform. For example if an executive wants to know quick spatial 
distribution of work orders, a heat map on work orders will help tremendously. To represent 
customers from a multi-storied apartment complex, clustering is helpful.  

 

Conclusion: 

Above all Integrating SAP business processes with ESRI GIS enhances operational efficiencies, reduce 
maintenance cost and increase response time to customer problems. Comparing to the risks, 
challenges and implementation cost; benefits weigh higher. As most of the utility companies have 
already implemented ERP and GIS, it would be sooner they will be looking forward for an integration 
partner. ESRI’s ArcGIS Server provides an ideal platform to not only embed GIS data in external 
systems, but also to expose core GIS functionalities in external systems through REST and http 
protocols.  
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