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Abstract. Municipal governments rely heavily on the sharing of data between 
departments as a means to provide high-quality and timely service to its citi-
zens. Common tasks such as parcel renovations require the involvement of mul-
tiple departments such as Building, Planning, Zoning, Assessment and Tax to 
achieve the ultimate goals. However, the software applications used to support 
the work of these departments are provided by independent software vendors 
and are not integrated with one another. Therefore, municipal employees rely 
heavily on manual methods for data sharing.  We conducted a study of 12  
municipal governments to understand their information sharing needs and prac-
tices. We focused on the interaction and information sharing within and be-
tween municipal departments. Our findings can be used to shape future research 
on e-government initiatives and interoperability of municipal applications.    

Keywords: Information Sharing, Cooperative Work, Municipal Government,  
e-government. 

1   Introduction 

Citizens rely on municipal governments for the provisioning of services that cannot 
be achieved by an individual alone.  These services include protection, maintenance 
of public areas and highways, environmental planning, safety, and governance. To 
this end, municipalities organize their internal department structure around specific 
service sub-areas.  Departments such as police, fire, emergency services, and justice 
are responsible for services under the domain of protection. The sharing of informa-
tion is essential for workloads that are divided across multiple people, departments 
and disparate applications.  Information sharing between departments is used to help 
manage resources, communicate essential information about citizens and services, 
support the provisioning of services, and is useful in crime prevention efforts.  

Departmental employees are expected to collaborate with other departments as 
needed, e.g. as mandated by policy or laws or in support of citizen-based services that 
span multiple departments. However, the information technology structure prevalent in 
most municipal governments does not easily support information sharing practices. IT 
applications that are interoperable can help in reducing employee workload, and also the 
expenses associated with and errors stemming from the manual transfer of data.   
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Hoogenveen points out that municipal police departments often have database sys-
tems that are central to their work and used by their personnel, but lack an efficient 
manner to share information with other departments [12]. Atabakhsh supports this 
assertion and states that the necessary tools for data retrieval, filtering, integration and 
presentation have not been sufficiently developed [1]. 

Our research goal is to identify methods and design technologies that will increase 
employee efficiency and help reduce costs in the municipal government domain. As 
part of this, we noted how the intersection of IT applications, organizational structure, 
aspects of social interactions and internal policy all worked together to influence the 
level of collaboration and information sharing between municipal departments. To 
this end, we conducted a year-long study of 12 municipalities, focusing on the work-
ing practices of employees, the use of IT applications as work aids, the associated 
manual and IT-supported flow of information, the departmental structure and division 
of service responsibilities across municipal departments. 

1.1   Related Work 

Information sharing is a common topic of discussion in the HCI-related literature. 
There have been extensive studies on information sharing practices in the private 
sector, e.g. within enterprises and between independent groups [2, 10, 17, 20]. Re-
search on information sharing in the public sector have largely been limited to crimi-
nal justice [1, 23] and health and social service organizations, e.g. medical services 
[25], public health agencies [1, 23], and homeless shelters [18].  These and other 
studies on information sharing in the public sector relate to interaction between inde-
pendent agencies [7, 14, 16, 19].  The division of labor and need for collaboration in 
the public sector can occur at many levels, e.g. at the local departmental level, at a 
peer agency level (i.e. from one municipality of government organization to another), 
from an agency level to another agency lower or higher in the hierarchy (from mu-
nicipality to county or state agency), and from one nation to another. We maintain 
that some of the issues prevalent in information sharing initiatives between govern-
ment agencies are also present within municipalities, yet the nature of municipal gov-
ernment organizational and IT structures can contribute to additional barriers to in-
formation sharing.  This discussion is detailed in Sections 2 and 3.   

Other related works contribute to the discussion of the role of IT in public sector 
information sharing practices. In an extensive research report by Harvard University’s 
Center for Business and Government [9], the authors state that despite advancement 
in IT the government domain, stovepipes continue to dominate.  Stovepipes are de-
fined as  “an inability to communicate across boundaries, between bureaucratic or-
ganizations or databases, due to lack of interoperability across hardware, software, or 
data systems; professional and cultural norms that prohibit or discourage information 
sharing; or legal strictures against communication.”  The authors also report that IT 
can be used to facilitate information sharing between entities and holds extraordinary 
promise as a vehicle for combating stovepipes, but that additional study is necessary 
to illuminate other factors influencing information sharing, such as aspects  related to 
social science, policy, and trust research.  

Governments are also becoming increasingly interested in electronic government 
(or e-government) as a means to increase the quality of service to its citizens and 
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support transparency in government while maintaining or even reducing costs. As part 
of e-government initiatives, municipal websites can be developed and leveraged to 
allow citizens to access forms, submit service requests, and check the status of their 
request online, rather than in-person, thereby reducing the workload of municipal 
employees. Interoperability of IT systems is reported as a critical factor for (success-
ful) e-government initiatives [7, 15, 24, 26], since the information that is needed for 
municipal websites stems from multiple internal departments and must be consoli-
dated, parsed and presented to the citizen as needed. Kaylor et. al [13] point out that 
municipalities are very interested in implementing e-government but that they may 
have to pick and choose which subset of services to implement because of their lim-
ited funding to support e-government initiatives and the high costs of the related tech-
nologies. The necessity of automatic sharing of data and interoperability between 
systems is a contributing factor to the significant cost of e-government technologies. 
Caffrey suggests that governments can be even more efficient and effective just based 
on integration and use of the information they already collect and maintain [4]. 

In [3], researchers at the University of Albany’s Center for Technology in Govern-
ment suggest that a number of factors are critical for governments to get full value out 
of the information that they collect, create and maintain. Two of these factors are inte-
gration of systems and the proper availability and use of information. In [5, 6, 8] the 
researchers also describe some of the benefits governments will realize through the 
integration of systems and availability of information, which include help with program 
planning, service evaluation, decision making and delivery of services to citizens. 

Since the service offerings, technology needs and IT innovations of the public  
sector differs greatly from that of the private sector [29], we chose to study informa-
tion sharing in a critical yet often overlooked area of the public sector, municipal 
governments.  

Norman states that computer systems used to help people must be built to fit the 
needs of the people, and that systems cannot work for collaborative groups unless 
there is a deep fundamental understanding of the people, groups and how they work 
[22]. In the municipal government domain, we noticed that many of the inherent dis-
parities of the IT application offerings makes information sharing a unique challenge 
for municipal employees and do not adequately help the employees collaborate. How-
ever, since the provision and management of services involve multiple departments, 
collaboration and information sharing is critical to the employees’ work.  This moti-
vates our interest in studying the current ways municipal employees collaborate, share 
information and use IT applications. It also supports our interest in designing technol-
ogy solutions to better support work at the municipal level.  

We extend the research on information sharing in the public sector by providing an 
examination of the practices within public sector organizations, specifically municipal 
governments, in the remainder of the paper and compare our findings with that of the 
prior research. 

2   Study Methodology 

We conducted a study of 12 local governments in New York State over a 14 month 
period.  The governments included three cities, four towns, four villages and one 
county. We employed semi-structured group and individual interviews, discussions 
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with municipal administrators and multiple direct observation sessions of the employ-
ees as they carried out their daily routines. The demographic makeup of the munici-
palities varied greatly; ranging from urban areas with a median household income of 
$29,000 to suburban areas with a median household income of $160,000. The popula-
tions of the municipalities ranged from approximately 10,000 to 65,000 people. The 
demographics of the governments were found to be related to the IT inventory as-
sessment; we noted that municipalities with higher income levels or high populations 
had more modern IT systems and software, while municipalities whose demographics 
both fell in the low- to mid-range utilized more paper-based manual processing for 
record keeping and service management. 

Although our study was limited to a few medium-sized municipalities in New York 
State, it has been reported by US government census data that municipalities in this 
state, and the northeast area of the United States are similar in power, structure and 
function [28], we believe that these findings may be extendable to other municipalities 
in the same size range throughout the state of New York and other neighboring states.   

During the study we aimed to determine how services were provided and managed 
by the municipality including the division of service responsibilities across depart-
ments, and how information technology (IT) systems and paper documents were used 
to support service management. We focused on the use of IT software by employees 
to carry out their work, inter-departmental information sharing practices and we en-
gaged in a detailed analysis of paper documents, especially those generated and used 
in the transfer of information from one department to another. 

2.1   Study Details 

The study was qualitative in nature, and employed direct observations of the employ-
ees as they carried out their day to day work along with semi-structured individual 
and group interviews. Study participants were identified and organized through mu-
nicipal associations and conferences based on their willingness to be studied. Sev-
enty-one employees were involved in the study, representing fifteen of the seventeen 
municipal departments1 (listed under the administrator) from Figure 1.   

We began our studies by interviewing the administrator for the municipality.  The 
interview questions focused on determining the administrator’s view of the organiza-
tion, the areas of concern with respect to collaboration and information sharing be-
tween departments, and his/her identification of the departments in which their work 
and the need to share information was deemed most critical.  Some of the questions 
used in the interview included:  

1. What are your short-term goals for your organization? 
2. What are your long-term goals? 
3. How is the measure of performance of the overall organization measured? 
4. Are there different measures for department-level performance? 
5. Describe some examples of information that is communicated between de-

partments. 
                                                           
1 Very few municipalities studied had an animal control department since this function was 

often handled by the police.  Similarly, in most cases, the highway department function ap-
peared under the department of public works.  Both areas were determined to be independent 
departments in municipalities much larger than the ones we studied. 
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6. How is this information currently communicated? 
7. Is there a specific department that has a primary responsibility for this infor-

mation, or is the responsibility shared between departments? (asked for each 
example) 

8. What is your primary concern with communication between departments? 
9. What are your additional concerns?  
10. Which points of communication between departments are most critical to 

<the previously identified performance measure>?   
11. Which points of communication are most critical to the delivery of services 

to your citizens? 

After the interview of the administrator, we did initial observations of the employees 
from various departments.  We observed and interacted with as many departmental 
employees as the administrator, or the coordinator of our visit would allow.  The 
employees were told that we were interested in understanding municipal operations 
and their views on the work aids available and used to help them carry out their work.  
We chose to introduce our study to the employees in this manner to try and reduce 
concerns prompted by our visit (e.g. concerns of possible downsizing or critical in-
spection of their work performance). 

During our initial observations of their work, we asked general questions about 
their responsibilities, challenges in their work, work methods, use of technology, to 
understand the scope of their work.  We also allowed the employees some leverage in 
steering the direction and duration of this part of the study, in an effort to engage their 
trust and not impede their normal work. 

After the first observation, we interviewed the employee using questions similar to 
those asked of the administrator, with more focus at the department level and ap-
pended by questions related to technology and work aids.  After this interview, we 
asked the employees if we could continue to watch them as they worked without 
interrupting them, to get a better understanding of the internal operations.  During this 
observation, we focused on points of interaction of overlap with other employees 
related to information or knowledge requests.  For example, we noted when employ-
ees called or received calls from other employees, when they emailed or printed in-
formation to give to other employees, and the type of information exchanged and/or 
requested.  Separately, we also engaged in some of the social interactions between 
employees (we were fortunate to be invited to a few office parties and events) to de-
termine whether work items were discussed and what work-related topics of interest 
were emerged in the conversations.  The goal of the extended observation was to 
determine areas of information sharing that were not identified by the employees in 
the interviews, and to better understand the scope of the information sharing. 

Detailed notes from the interviews and observations were taken by the study team, 
and copies of work items were obtained.  These work items included the common 
paperwork and forms that were processed for each department, the reports that were 
generated, and the objects that requested by, transferred to and received from other 
departments.  Confidentiality was not a significant concern since most information is 
covered under New York State’s Freedom of Information Law (FOIL) [21].  Items 
that were deemed confidential or of a sensitive nature (e.g. personnel records, birth 
records, etc) were discussed but not viewed or obtained. 
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2.2   Organizational Structure 

During our study, we examined the organizational structure of each the municipalities 
and found that a similar basic structure emerged. The municipalities, regardless of 
size, provided a base set of services to its citizens and generally utilized a common 
departmental structure to support these services. We note that although local, county 
or state law may mandate the offering of certain services or the existing of specific 
employee positions, departmental structure is not mandated by law. Figure 1 shows 
the example of the common municipal structure we discovered. The departments 
highlighted in bold were present in all the municipalities, and as such, serves as the 
basic departmental structure. This basic structure contained only the departments that 
are most critical to municipal operations and included other service areas as sub-
functions supported within the primary departments. The assignment of the sub-
functional service areas to specific departments varied more than the primary organi-
zation itself; the sub-functional areas depicted in our figure represent one of the ex-
amples we encountered.  

The six departments included in the base structure most often were present in small 
municipalities that did not serve a large population (< 30,000). Larger municipalities 
(population > 30,000) tended to have a more expansive structure, which corresponds 
to all seventeen departments listed in the figure. 

We must note that all municipalities do not follow this structure exactly; rather, this 
is the general organization that has emerged from the municipalities we studied and is 
used for service delivery to its citizens. Individual municipalities may use different 
names for the department, may combine two departments into a single department, or 
 

 

Fig. 1. Common Municipal Organization Structure 
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vice versa, but the department’s operational responsibilities and associated work tasks 
primarily align with the figures illustrated here. For example, the services provided by 
the Public Works department were available in each municipality, although the specific 
department name in a single municipality may have been Water and Sewer. We also 
note that the organization may have small differences stemming from municipal type. 
For example, while villages and cities have Fire Departments under their organizational 
structure, towns do not. Towns may organize special districts (outside of the town’s 
internal organizational structure) to provide fire fighting services.  

2.3   Association of Organizational Structure and IT Applications 

Municipalities offer a range of services to its citizens, including protection, mainte-
nance of roads and public areas, sanitation, and support programs. The internal de-
partments are responsible for sub-sets of the service area offering and management 
functions. Seven types of service offerings are listed below along with the depart-
ments who jointly provide the services: 

• Protective services – Police, Fire, Justice, Animal Control 
• Sanitation/utilities – Public Works, Zoning, Engineering 
• Environmental services – Public Works, Zoning, Engineering 
• Support programs – Recreation, Clerk 
• Internal programs – IT, Finance, Personnel  
• Parcel management – Engineering, Building, Planning, Assessment, Tax, 

Clerk 
• Personal services – Clerk, Justice, Police 

 
Most of the IT applications used to support service delivery align directly to the de-
partmental structure, with a single or multiple application(s) covering only the tasks 
associated with one department. However, services offered and provided to citizens 
often involve the work of many departments. Consider, for example, a parcel that has 
been recently renovated by its owners. The parcel owner applies for a building permit 
from the Building department. After the work has been completed and the Certificate 
of Occupancy has been issued, the Assessor’s office must update the parcel details to 
reflect the renovations and initiate a parcel re-assessment. The newly assessed value 
has to be updated in the tax system for calculation of the property tax liability. Fi-
nally, the property tax payments collected by the tax department are directly entered 
into the tax system, and must later be updated in and reconciled with the accounts of 
the Finance department’s General Ledger. This example describes the complex inter-
actions between four departments as part of the administration for parcel management 
services including the renovations, assessment and property tax processes. 

In many cases, the departments all use distinct, non-integrated, custom software 
programs to aid in their work. Additionally, departments may also use paper-based 
records and manual record-keeping. Figure 2 below shows the specific departmental 
and IT application structure from one of the municipalities we studied. Note that there 
are 10 different IT systems for the 8 departments, and that one additional department 
achieves their tasks entirely without the use of custom IT software (only through use 
of basic spreadsheet software and paper-based documentation methods).  



240 S.F. Hobson et al. 

Municipal
Administrator

Municipal
Board

Mayor

Tax 
Collection 

App.

Police 
App.

911 
App.

Licensing 
App.

Utility
Billing 
App.

Court 
App.

General
Ledger 

App.

Payroll &
Accts.

Payable 
App.

Building 
App.

Assess-
ment
App.

Spreadsheet 
&

Paper
records

Building Clerk Finance Justice Recreation TaxPolice Public
Works

Assessment

 

Fig. 2. Association of Department and IT applications 

3   Information Sharing Practices 

We introduced the notion of a common municipal structure and presented an example 
of the association of department and IT application in the previous sections as an 
introduction to the discussion on service boundaries.  The types of information shared 
between departments can be static or dynamic. We define static information as infor-
mation that is required and obtained by multiple groups, but remains unchanged in its 
representation or very minimally changed in its representation but unchanged in its 
function.  We associate dynamic information with boundary objects.  Boundary ob-
jects have been defined in the literature as objects that span multiple social worlds, 
are adaptable to satisfy the needs of each of these groups, while maintaining a com-
mon identity [27]. We consider departments within a municipality basic instances of 
social worlds.  Examples of both types of information are described below. 

Static information includes information at the data attribute level.  For example, 
parcel contact details such as the mailing address, contact phone number, and owner 
name are items that often originate in a department such as building, assessment, or 
tax and must be shared throughout a large number of departments (building, zoning, 
assessment, tax, clerk, recreation, police and public works).  Similarly, details related 
to property tax payments specifically amount due and/or payment amount, are com-
municated between the tax and finance department for accounting purposes, the tax 
and public works department for billing purposes (as a single bill for normal billing, 
or combined bill when a payment is overdue), and tax and recreation department for 
determination of eligibility requirements for certain recreation programs.   
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In this case, boundary objects would include the information that originates in one 
department, and is passed on to other departments for additional viewing, processing, 
appending, and archiving.  Specific examples include a building permit or renovation 
request, which is created by a user and internally originates from the building or zon-
ing departments.  This document is then shared with departments such building or 
zoning (whichever is not the originating department) and planning for purposes re-
lated to the evaluation and determination of the appropriateness of the renovation 
plans, the assessment department as the initializer of what then becomes the assess-
ment, and then the tax department for the detailed tax liability and billing document.   

Another example is seen with the communication documents that flow between the 
fire, police, emergency services (although external) and/or the justice departments.  
The boundary object in this case would be the incident or case report, the object that 
is used to document an event that has associations with public safety, a possible law-
breaking act, and/or in some cases, medical situations. Accuracy and timeliness in the 
transmission of this information is often critical for investigations, prosecution, and 
the prevention of future incidents or acts. 

There are numerous challenges in the current methods for sharing of both types of 
information. An IT-specific challenge is related to the silo-ed nature of municipal 
applications (as described in the previous section).  Significant manual work is often 
required to enable the transmission of information between departments when the IT 
does not support automatic sharing, and manual re-processing and re-keying of data 
can lead to omissions or data entry mistakes.  Mistakes can have varying conse-
quences from the extra time spent for identification and correction, up to a public 
safety disaster or threat.  A deeper dive into some of the issues relating to information 
sharing within a single municipality is described below. 

3.1   A More Detailed Information Sharing Example 

Departments such as Police and Justice, Assessment and Tax, Personnel and Finance 
rely heavily on communication of data that is central to their work. The Police depart-
ment must notify the Justice department of arrest and investigation details as input to 
current and future court cases. The Assessment department must periodically give the 
Tax department the tax roll, a listing of all taxable properties, their current assessment 
values, and valid exemptions. The Personnel department (and/or individual depart-
ments) maintains information on employee pay rates, raises, benefits, and work hours 
and these factors are used to calculate semi-monthly pay to produce payroll checks.  

In one municipality, we found that 18 distinct pieces of information originating in 
the Tax department were shared with the Finance department for documentation and 
re-processing. Some of the information included printed records from the Tax appli-
cation, documents that were generated in Microsoft Word or Excel as calculations 
data, and copies of bank slips for the tax payment deposits. Figure 3 shows the spe-
cific stack of information that the Tax department gives to the Finance department on 
a monthly basis.  Much of this information is re-entered into the Finance application 
and then used for the process of monthly reconciliation with the bank statements. 
Figure 4 is a picture of the desk of the Finance department’s manager, who is respon-
sible for the reconciliation process. The three employees responsible for information 
sharing between the Tax and Finance departments spent about four total days per 
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Fig. 3. Printed Records Transmitted from Tax to Finance Department 

month (one day for each of the two tax employees, and two days for the finance em-
ployee) directly involved in this process; producing, transmitting, re-keying and cor-
recting the associated data. 

3.2   Additional Factors Influencing Information Sharing 

So far, we have focused on the importance of intra-departmental information sharing 
in municipalities, and briefly described how the non-interoperability of IT applica-
tions influences the employees’ methods of information sharing. We must also point 
out that municipalities may choose to pay for integration between two software pro-
grams or purchase pre-integrated software packages, especially for departments who 
share information frequently.  This integration is useful in that it may reduce the 
amount of manual information sharing and processing that occurs and can allow for 
information to flow from one department to another automatically. However, the 
integration normally occurs between a set of applications and incurred very high costs 
for each pair (ranging from $8,000 to $20,000). This cost made it difficult for most of 
the municipalities we studied to afford more than a single integration. 

We also determined that the organization of IT software can be a limiting factor for 
service offerings. During our study, a municipal administrator commented how in-
formation from the Clerk’s department, e.g. animals registered to a specific parcel, 
can be useful to members of the Police and Fire departments when they are  
dispatched to the parcel for an investigation or emergency services. Currently, the 
primary way to have this information reflected in the Police or Fire department  
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Fig. 4. Desk of Finance Employee with Records Awaiting Processing 

software is through manual transmission and data entry. Since municipal workers are 
often overburdened with their general responsibilities, it is unlikely for this to occur 
on a regular basis, if ever.  

In addition to the availability and usage of IT applications as an influence of in-
formation sharing practices, there are a number of other factors that may have an 
impact. We encountered a few cases where applications that included pre-integrated 
modules for multiple departments were evaluated and were either not chosen at all or 
only purchased for a subset of the departments.  We discovered that this occurred for 
a number of reasons: 

A preference for different non-integrated applications for each department. The de-
partment employees liked to have autonomy in choosing the applications that they 
used.  An application was often chosen based on its suitability, familiarity, or ease-of-
use for a single department, with less emphasis put on their integrative capabilities.  
In one municipality, a finance department director and tax department director both 
recommended different pre-integrated software packages that covered both depart-
ments. However, the ones recommended were most suitable to the recommender’s 
department and not as well tailored for the other department.  The directors ultimately 
each chose the separate module of the system that was self-recommended and contin-
ued to manually transfer their information.   

A resistance to change or preference for current manual methods for sharing.  An 
employee or multiple employees tried to prevent the purchase of packages that would 
allow electronic means for information sharing.  We interviewed a director of the 
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Justice department in one municipality and she stated that she “specifically chose a 
package that would not integrate with the police department’s application because 
[she] wanted them to continue to provide information to and request information from 
[her] department as they were used to.”  (Additional analysis of the interviews from 
employees of both departments suggested an ongoing power struggle between the two 
departments.)  

Cost as a prohibitive measure. He cost of the integrated application packages pro-
vided by a single vendor was higher than that of the individual applications provided 
by multiple differing vendors, or a preference to only purchase one application mod-
ule from an integrated package and continue using existing applications for other 
departments. 

We also note that additional social and personal factors such as trust, willingness to 
share knowledge, political beliefs and/or the existence of policies or laws on informa-
tion sharing may all have varying limits of involvement.   

4   Discussion 

Many of the related literature described in Section 1.1 focus on information sharing 
practices between government organizations (inter-organizational information shar-
ing) or information sharing in a single service area (like public health, public safety 
and social services).  Our study has focused on information sharing within public 
sectors organizations, specifically, in the municipal government domain. In the previ-
ous sections, we described IT application silos as one of the barriers to easy and effec-
tive information sharing within municipal governments.  We maintain that the cause 
of and suggested solutions to application silo issues in municipal government differ 
than that of other areas. It is understandable that a challenge with inter-organizational 
information sharing is caused by silo-ed IT applications because the participating 
organizations are distinct and independently run, and are more likely to purchase IT 
applications without consulting one another.  However, municipal governments are 
primarily governed by a single body (a mayor, supervisor, or board/council) and have 
motivations for intra-organizational information sharing (improvements in quality of 
citizen-based services and policies/dictates by management). Yet, municipal depart-
ments are still able to function very independently and make decisions that further 
inhibit information sharing efforts.   

Additionally, domains like public health, public safety and social services are usually 
discussed with an inter-organizational information sharing focus.  The discussions that 
do focus on intra-organizational cases occur at levels higher than municipal govern-
ments. For example, in the US, social services and public health offerings are county or 
state-based and not handled by municipal governments (with the exception of very few 
extremely large cities like New York City).  Significant challenges for public health, 
social services and other higher level government organizations include information 
privacy and strict policies on how and with whom data can be shared, and also where 
data is stored.  This is less of a concern in municipal governments in that a great deal of 
the information (property tax details, assessments, building records, etc.) fall under the 
scope of Freedom of Information Laws [21] and therefore are publically accessible.  
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4.1   Implications for Future Systems 

There are many challenges to interoperability in government. Two of the biggest 
barriers are time and funding.  Municipal employees are often overburdened with 
their normal day-to-day duties and lack the necessary time needed to do an introspec-
tion of their information sharing needs and capabilities.  When information sharing 
through technology is desired, municipalities often lack the extensive funding needed 
to enable point to point integration of their existing systems.  Additionally, in the 
limited cases where software vendors offer “pre-integrated” technologies or software 
that span multiple departments, the span usually does not encompass all the depart-
ments involved in service management to the citizens.  A distinct example we noted 
in our study was related to a new software package for the use in the Building, Plan-
ning and Zoning departments.  The software provided a single point-of-use for all 
three departments and limited the need for manual information sharing between the 
departments, two significant issues were noted.  The first was that the employees had 
difficulty in becoming proficient in using the system.  The system was so vast and 
many menus and options that were available were not relevant to the work of a single 
department.  Secondly, as noted above, since the citizen-based services related to 
parcel renovations spanned six separate departments (Building, Planning, Zoning, 
Assessment, Tax and Finance), manual information sharing was still needed to pro-
vide details to the remaining three departments (Assessment, Tax and Finance).  We 
do note that the integrated system did reduce the need for manual processing within 
the three departments it covered, but did not wholly solve the information sharing 
needs related to the parcel renovations process. 

Another distinct challenge lies in the view of providing a system that integrates all 
the information residing in the municipality and makes it available to the user. This 
solution is not optimal in that it overwhelms the user with too much information, only 
some of which is applicable to their work. Although this would help reduce the need 
for manual information sharing, it increases the cognitive load of the user and the 
amount of time spent parsing the information to find the details that are relevant to 
them. Also, information sharing issues can occur within a single department (e.g. data 
access or data migration issues) because of the great reliance on outdated IT systems 
and manual work methods in municipal governments.  Therefore, IT projects or initia-
tives that aim to address information sharing problems through comprehensive data 
integration must also consider the need to gain access to records that are stored in the 
old systems or in paper format, which presents its own challenges. 

A final challenge is in enabling the solution to fit the needs of each government. 
Since the set of IT applications in each government differ greatly, any solution that is 
offered to enable automatic integrations must be flexible so that it does not require 
significant individual customizations, yet remain economically feasible. 

5   Conclusion and Future Work 

Based on this study, we are currently designing a technology that will use a cloud-
computing platform and hub-based integration capabilities to deliver municipal gov-
ernment IT services. We aim to improve municipal operations through increased quality 
of service and work efficiency from automatic information sharing capabilities, cost 
reductions from reduced labor, and the creation of advance analytic capabilities  
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available through integrated data. The hub-based integration capability differs from the 
traditional pair-wise integration capabilities currently possible within municipal gov-
ernments.  While pair-wise integration attempts to generate a component or add-on to 
link specific pairs of applications, our idea leverages the use of an information hub that 
coordinates data and event sharing among all the applications. When a new application 
is added to the municipal application set, it only needs to follow the APIs and guidelines 
that the information hub provides, and it can then be integrated with all the other appli-
cations (as allowed through configurations by a municipal system administrator). The 
pair-wise integration technique is often ad-hoc and costly; our hub-based integration 
design is aimed to be automatic, easily configurable and much less expensive.  The cost 
can be down from N2 (the expected cost for pair-wise integration across all applications) 
to N.  More detail on this approach is available in [11]. 

This paper has helped to highlight the importance of intra-departmental informa-
tion sharing in municipalities. Specifically, it is critical to the timely achievement of 
work, quality delivery of citizen-based services, and reduction of labor and cost asso-
ciated with data re-entry.  Today’s significant reliance on manual methods for infor-
mation sharing can often lead to mistakes that negatively impact the organization. Our 
illumination and discussion of these issues can be used as a foundation for researchers 
and key stakeholders of government initiatives to design alternatives methods for 
information sharing for municipal organizations.   
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