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Acronyms

	ASP
	Active Server Pages

	CLF
	Common Look and Feel for University of Waterloo websites

	CMS
	Content Management System

	CSS
	Cascading Style Sheets

	DMS
	Document Management System

	ECM
	Enterprise Content Management

	HTML
	Hyper Text Markup Language

	IST
	Information Systems & Technology

	IT
	Information Technology

	ROI
	Return On Investment

	SEW
	Skills for the Electronic Workplace courses

	UCIST
	University Committee on Information Systems & Technology

	UW
	University of Waterloo

	UWdir
	University of Waterloo Campus Directory

	WebOps
	Web Operations Team

	W3C
	The World Wide Web Consortium

	WAC
	Web Advisory Committee

	WYSIWYG
	What You See Is What You Get


Glossary

See Appendix A.
Executive Summary

Project Overview
The CMS Committee, part of the UW Web Advisory Committee, was tasked with studying CMSs and making recommendations about the potential implementation and use of a CMS at UW.  

The findings of the CMS Committee are summarized in this report.  The report:

· identifies principles for the management of web content at UW

· summarizes the different models for web maintenance that exist at UW, and evaluates how these types align with the principles

· provides an overview of how CMSs generally work

· evaluates whether CMSs could help UW better achieve the principles

· assesses the maturity of the CMS marketplace, including findings about the uses of CMSs at other Canadian universities, and 

· considers where the use of a CMS would be applicable and inapplicable at UW.

The CMS Committee recommends that UW move forward with the selection of a CMS for widespread use across UW.  The web presence of Canadian universities is of vital and growing importance.  Effective web content management is a key part of achieving a strong and influential web presence.  CMSs are being used or considered by Canadian universities to improve their web presence and web content management. While it is recommended that UW move forward with the selection of a CMS, it is important to note the relative immaturity of the CMS marketplace.

The widespread implementation of a CMS across campus can help UW better achieve its principles for web content management.  The principles can be briefly summarized as: 

· separation of presentation and navigation from content

· ease of maintenance

· response to changes in UW’s business environment

· distributed web content management

· response to changing technology environments and requirements

· enhanced and extended website functionality

· and optimized reusability of content.

UW’s web space reflects the decentralized organizational structure of UW.  The successful implementation of a CMS across UW must occur within this organizational environment.  Given this, the recommended scenario for implementing a content management system is to have a central installation of the CMS while allowing major organizational units to maintain their own installation.

Recommendations for moving forward with the selection of a CMS for widespread use at UW are outlined below.  As well, a proposed project charter has been developed to facilitate the initiation of a new project for moving forward with the selection of a CMS.

Recommendations

1. UW should move forward with the selection of a CMS for widespread use across UW.
2. A few CMSs should be reviewed and tested based on the marketplace findings and current uses of CMSs at Canadian universities, including UW.
3. Open-source and commercial CMSs should be considered recognizing the benefits, risks, and financial and human resource requirements of each. 

4. An assessment of organizational units’ web-content-management needs should be conducted to select a CMS that best meets the principles for web content management defined by this group and the needs of organizational units across campus.
5. A requirements definition should be developed to select, acquire and implement a CMS that best meets UW needs.
6. Prior to widespread implementation of the CMS, there should be a pilot deployment of the CMS within an area.
7. Centralized technical training and support should be established for the CMS.
8. Given the diverse organizational structure of UW, implementations of the CMS across UW should fall within the existing dispersed web-content-management model allowing for separate installations of the CMS where desirable.
9. A centralized installation of the CMS supported by UW should also be available for any units that wish to use it.

10. Recognizing the time required to implement a CMS, continue centralized technical support for the current Dreamweaver-Contribute web-maintenance practices for a period of time to facilitate the transitions to the CMS.
11. UW should establish that the financial and human resources are available to successfully implement and maintain the CMS based on the defined implementation model. 
Proposed Project Charter

A proposed project charter, Appendix B, has been developed for a new project to move forward with the selection of a CMS for widespread use across UW. The proposed charter aligns with the recommendations of this report.

Project Definition

This section of the report provides an overview of the work conducted by the CMS Committee. The original Charter for the CMS Committee is included in Appendix C of this report to facilitate comparison between the Charter and this Project Definition section.   As project knowledge is accumulated, modifications to project plans are normal and expected. Documenting the changes is important so that all stakeholders share a common vision of the project’s direction.
Goal

The goal of the CMS Committee is to study CMSs and make recommendations about the potential implementation and use of a CMS in the context of UW’s requirements.

Objectives

1. Identify principles for the future management of web content within the UW web space.

2. Identify the different types of web maintenance that exist at UW to help assess UW’s ability to achieve the principles.

3. Learn about CMSs and how they generally work, and whether CMSs could help UW better achieve the principles.

4. Assess the maturity of the CMS marketplace, and the acceptance of CMSs and their successful uses especially within academic institutions.

5. Identify the different contexts at UW where CMSs might best be used and where CMSs would not be applicable.

Scope Exclusions

1. Vendor-supplied systems (such as Angel, Peoplesoft HR and Quest).

2. Investigations into portal solutions.

3. Document management systems (DMSs) and enterprise content management (ECM) technologies that are used to capture, store, preserve and deliver content related to organizational business processes.

Assumptions

1. UW’s web presence is of vital and growing importance to the image projected by UW and to the conduct of UW’s business.

2. UW’s web presence must be able to respond rapidly to the changing needs and expectations of the organization and the communities it serves.

3. The management of UW web space reflects the decentralized organizational structure of UW. CMS solutions must operate within this organizational environment.

Deliverables

Report that:

a. recommends whether or not UW proceed with the selection and implementation of a CMS

b. outlines options for migrating current web content to a CMS

c. includes a list of technical criteria to guide the selection of an appropriate CMS

d. provides scenarios for implementing a CMS within the UW environment

e. summarizes the current CMS marketplace, including CMS uses at other academic institutions

Committee Members

Mary Lynn Benninger (Registrar's Office), Guillermo Fuentes (Arts Computing Office), Eva Grabinski, chair (Office of Research), Chris Gray (Library), Pat Lafranier (Information Systems and Technology), Megan McDermott (Communications and Public Affairs), Gary Ridley (Mathematics Faculty Computing Facility), Paul Snyder (Information Systems and Technology),  Terry Stewart (Faculty of Applied Health Sciences).

Reporting

The CMS Committee reports to the Web Advisory Committee (WAC).  The committee’s final report will be submitted to WAC, UCIST, and the Web Steering Committee.  Documents produced by the CMS Committee are available on the WAC Wiki at https://strobe.uwaterloo.ca/~twiki/bin/view/WebAdvisory/WebHome#ManCont
Principles for Web Content Management

This section specifies and defines desired principles for future UW web content management.

1. Separation of presentation and navigation from content – content providers must be able to focus on the content of the web pages that they maintain without needing to worry about how the information is to be organized or the format in which it is presented; this separation eases maintenance, improves quality through the specialization of roles (as described in principle 2), and involves implementation of templates while maintaining certain accessibility standards and usability guidelines.

2. Ease of maintenance for:
a. Content contributors who must be able to easily maintain and update website content without requiring knowledge of code (e.g. HTML), and within a website workflow management structure that is easy to use.

b. Website administrators (e.g. in faculties or departments) who must be able to easily perform regular and routine website administration such as implementing and changing user permissions, modifying customizable areas of templates, reorganizing website navigation, redefining website architecture, adding and removing web pages, and defining workflow management.

c. Website designers (i.e. template developers and designers) who must be able to easily develop, maintain, modify, implement and apply multiple UW website templates via customizable CSS, HTML, and graphics in accordance with accessibility standards and usability guidelines.

d. Web developers who must be able to easily maintain and update UW websites through code customization and application installation or development (e.g. event calendar, photo gallery, and blogging functionality).

e. Systems administrators who must be able to easily conduct health monitoring, traffic monitoring, (sub-)domain configuration, load balancing, back-up and restoration, patching, versioning, and security.

3. Ability to implement and respond to changes in UW’s business environment – responsiveness to internal UW-wide business requirements, such as UW branding, the CLF, and changes to UW’s organizational structure.

4. Distributed web content management – any approach to managing web content must work within UW’s decentralized structure. The work objectives of organizational units within UW should be supported by the web content management approach adopted by UW, striking a balance between UW-wide needs and needs within the units.

5. Agility in responding to changing technology environments and requirements – a number of external pressures require UW to respond fairly quickly. Among the pressures are changes to technological infrastructure (e.g. web servers), changes to web clients (e.g. browsers, screen resolution, mobile devices, etc.), and new web standards (e.g. accessibility legislation, CSS).

6. Ability to achieve an integrated web presence for UW – movement within the UW web space should be seamless from the website visitor’s perspective. This requires the consistent and coherent use of navigation, design, branding, search functionality and content layout across all UW web pages. This addresses presentation, accessibility and usability, and is supported through website technologies, design, development and administration.

7. Ability to implement enhanced and extended functionality – web technologies are evolving quickly, accompanied by audiences’ high expectations. Web technologies that are selected and implemented must allow responsiveness to requests for enhanced or extended functionality such as customized applications and add-on features like collaborative tools, advanced searching, and calendaring. Consideration must be given to infrastructure and tools that will allow quick response to requests for enhanced and extended functionality.

8. Ability to optimize reusability of content – many UW web pages display information that is duplicated or updated directly or indirectly from other sources (e.g. calendars, course information, and UWdir information). UW’s web content management approach should allow automated (versus manual) retrieval of content from up-to-date and easily updateable sources leading to a more efficient, reliable and accurate presentation of information handled independently of its source.

Existing Web Maintenance at UW

Stakeholders

This section lists groups who would be impacted by the implementation of a CMS at UW.  The adoption of a CMS would impact a wide spectrum of groups, including academic departments, administrative units, ancillary businesses, research centres and groups, affiliated colleges, and project groups and committees.   

The level of impact on the stakeholders is identified as high, moderate or low.

· High – significantly impacted requiring significant work, training, and adjustments to new processes.
· Moderate – may have some additional work or logistical involvement, decision-making, etc.

· Low – experience little or no impact.
High impact on:

· Instructors/trainers 

· Technical support staff 

· Systems administrators 

· Web Operations Team

· Web server administrators

· Website administrators

· Website designers (

· Website developers

· Website editors/authors 

Moderate impact on:

· Marketing and communications staff

· Other IT staff (e.g. help-desk support)

· UCIST

· Unit heads in academic and administrative units

· UW Graphics

Low impact on:

· Visitors (UW website users/audiences)

Current Web Maintenance at UW

There are several models of website maintenance currently in use at UW:
1. Dreamweaver Templates with Dreamweaver and Contribute web maintenance tools 

The CLF is currently distributed as a Dreamweaver template  with instructions on how to customize it for a particular website. The template was supported by a central set of CSS that defined the common layout and design elements.

This "packaging" of the CLF into a template and CSS provided an easy way to migrate web content to the CLF. The approach was well suited to small websites (for example, most academic support areas).

Changes to a website layout (e.g. a change in navigation structure) were supported by Dreamweaver's ability to apply template changes to a set of individual web pages.

While the manipulation of the template requires knowledge of Dreamweaver, maintenance of individual web pages was simplified with the use of Contribute. Some sites (e.g. the Library website, and the Communications and Public Affairs website) extended this model by using the Contribute Publishing Server to manage access permissions. 

2. Use of web server directives with a variety of content management tools 

Many of the areas with larger websites (e.g. the Library, the Computer Science department, and IST) felt that the template approach of embedding non-content information in each web page would make it difficult to accommodate changes in the structure and navigation of a website.

Web server directives (e.g. Server Side Includes, and navigational directives) were used to merge navigational elements with content as each web page was being delivered to a browser. This concept was extended by Computer Science to dynamically build the navigational elements of each web page. 

This technique of using web-server scripting required additional development by staff with knowledge of the templates and server directives. It allowed staff to use whatever tools they chose to manage the content of individual web pages. 

Some areas have combined this functionality with custom content management tools developed in-house. This allows some content to be stored in a database and manipulated in different ways (e.g. the research profiles that appear on the UW home page). Undergraduate Recruitment has built a basic CMS to manage their website. This requires a lot of programming knowledge from in-house staff and ongoing maintenance. In-house applications are also used to perform various other content management tasks, from creating RSS feeds to managing the UW Event Calendar.

3. Use of CMSs 

CMSs are being used in niche situations. 

Open-source products, such as Drupal, are being used in the Faculty of Arts for the Arts Student Life Site.   Drupal is also being used by student groups including the Feds and Imprint; these student groups are trying to achieve more integration between the student-run websites using Drupal. 

Third-party web developers provided an ASP.net solution for the graduate and undergraduate calendars; these calendars are being updated by campus content maintainers.  

Wikis and blogs are specialized applications that manage web content in limited ways for specific wiki or blogging purposes. They can often be configured to generate regular websites, but usually have limited capabilities compared to CMS applications designed for managing larger websites. 

Wikis are being used at UW mainly as a collaborative tool: for example, the WAC Twiki.  Some wikis can also incorporate the CLF: for example, the MyPC website uses wiki technology integrating the CLF.  Simple tools are used by content providers to enter and update content. Wiki "skins" are used to control the presentation.   

Blogging software is also used at UW to manage content (e.g. WordPress is used in the Faculty of Engineering to distribute news headlines across Faculty websites).
Alignment of Web Maintenance and Principles

The following table summarizes an evaluation of the alignment of current types of web maintenance at UW with the principles for future web content management. Of the three types of current web maintenance identified, only the first two are evaluated: (1) Dreamweaver Templates and (2) Dreamweaver Templates with Server Side Includes.  These two types of web maintenance represent the vast majority of websites at UW.  The table also provides an evaluation of the alignment of CMS implementation with the principles for future web content management: (3) Implementation of a CMS.

Evaluation Scale for Alignment with Principles 

	Score
	Description

	5.0
	The principle is fully achieved by the approach.

	4.0
	The principle is somewhat achieved by the approach.

	3.0
	The principle is moderately achieved by the approach.

	2.0
	The principle is not well achieved by the approach.

	1.0
	The principle is not achieved by the approach.


Evaluation Results for Alignment with Principles 

	Principle
	(1)

Dreamweaver Templates
	(2)

Dreamweaver Templates with Server Side Includes
	(3)

Implementation of a CMS

	1. Separation of presentation and navigation from content
	2.3
	3.7
	4.5

	2. Ease of maintenance
	2.6
	3.1
	4.0

	3. Ability to implement and respond to changes in the university’s business environment
	1.9
	3.7
	4.0

	4. Distributed web content management
	4.0
	4.0
	4.0

	5. Ability to respond to changing technology environments and requirements
	2.0
	2.6
	4.0

	6. Ability to achieve an integrated web presence for UW
	3.0
	3.0
	4.0

	7. Ability to implement enhanced and extended functionality
	2.3
	2.9
	4.0*

	8. Ability to optimize reusability of content
	1.1
	1.9
	4.0


· Achieving extended functionality could be easier or much more difficult depending on the CMS. A large part of what we need to do will not be available out-of-the-box, but applications that are built to suit a particular need. Different CMS platforms range widely in their ability to handle this. Some don’t allow any custom development at all. Others provide an API to tap in but may have limited support resources.
Maturity of CMSs

CMS Technologies Marketplace

The CMS marketplace continues to be a contested and fairly immature space.  However, analysts of both open-source and commercial solutions are noting recent marketplace trends that indicate increasing maturity in the CMS marketplace. 

The commercial CMS market is becoming more mature and is expanding. This marketplace has changed notably since 2007 with less vendor consolidation indicating more maturity and stability.  In the commercial space, convergence has occurred on two platforms: Java EE, and .NET.  Market-leading CMSs are Ektron and Interwoven along with  the following  strong players in the commercial space: CrownPeak; FatWire; RedDot (OpenText); Oracle (previously Stellant); SDL Tridion; Sitecore; and Vignette.   

Open source CMSs are representing a larger portion of the CMS marketplace. Businesses are emerging to support the implementation and use of open source CMSs.  Three CMSs have come to dominate the open source environment: Drupal, Joomla! and Wordpress.  Drupal and Joomla! represent traditional CMSs, whereas WordPress originated as a blogging application that has evolved into and is increasingly used as a more typical CMS.  The most common platform for open source CMSs is LAMP (Linux, Apache, MySQL, PHP).        

Several conditions contribute to the relative immaturity of the CMS marketplace: 
· the web continues to be vastly dynamic,

· there are comparatively low barriers to market entry with a diverse penetration of both open source and commercial solutions, and 
· limitations exist in terms of technical uniformity and standardization.  

A fairly immature landscape has its risks.  Acquisitions and merges can result in disruptions in service or the retirement of a CMS product.  However, a mature marketplace is not risk free since established products can still fail.  

Despite the level of marketplace maturity, the most important consideration is whether a CMS will more effectively meet the web content management needs of UW.  Ultimately, consideration of UW’s principles and needs for web content management should inform whether the implementation of a CMS will be beneficial to UW in light of the possible risks.  

Resources:

1. MarketScope for Web Content Management, by Mick MacComascaigh, Mark R. Gilbert, Toby Bell, Karen M. Shegda, Whit Andrews.  Published by Gartner (www.garntner.com), 2008.

2. The 2008 Open Source CMS Market Share Report, by Ric Shreves. Published by water&stone (www.waterandstone.com), 2008.

3. The Web CMS Report: Comprehensive Product Evaluations (Version 14), by Kas Thomas, Jarrod Gingras, Tony Byme, Theresa Regli, Alan Pelz-Sharpe, Janus Boye.  Published by CMS Watch (www.cmswatch), 2008.

CMS Direction of the Federal Government

The Treasury Board of Canada is promoting the implementation of a web CMS for all federal government websites.  The selected CMS tool is Interwoven TeamSite.  Service Canada has been tasked with the preliminary implementation of the Interwoven CMS.
CMS Use at Academic Institutions

This section of the report provides a summary of information regarding the use of CMSs at other Canadian universities.  The information stems mainly from interviews conducted with staff at the institutions, as well as from web research on the institutions’ web practices.

Overview of CMS Use at Surveyed Canadian Universities

1. Many universities in Canada implemented a CMS to varying extents in the early-to-mid 2000s (e.g. Ryerson University, Queen’s University, University of Alberta, The Ontario College of Art & Design, University of British Columbia, University of Calgary, University of Manitoba, and University of Victoria).  Prior to this, most of these universities were using Dreamweaver and Contribute to manage their websites.
2. The reasons for moving to a CMS were fairly consistent among the universities: workflow, reuse of information/content, consistency in look and feel, and being part of a re-branding exercise.  This is very similar to UW’s current situation. 

3. Those universities that have not implemented a CMS most commonly cited cost, complexity and immaturity of the CMS marketplace as reasons.  Some of these universities have not yet implemented a CMS, but are considering CMS implementation.
4. The percentage use of CMSs across universities’ web spaces seemed to be fairly good, but the range was quite large from 100 per cent at The Ontario College of Art & Design to just top-level web pages at University of Victoria at the time of the study.

5. There was no clear winner in terms of CMS selection and the success of implementation, nor was it clear that commercial or open source platforms were more common.  While the sample was quite small, it did not appear that satisfaction with a CMS was correlated with whether the CMS was commercial or open source. 

6. There was agreement that implementing a CMS was a significant financial undertaking, regardless of whether the CMS is commercial or open source.
7. CMSs in use at Canadian universities included (in no particular order):  Drupal, RedDot, IronPoint, Omni, Fat-fire, Collage (Serena), Joomla!, Movable Type,  and Luminis to name a few.  Note: The University of Western Ontario has conducted a survey of Canadian universities at their website, http://communications.uwo.ca/weblogs/cmssurvey.htm, and the CMS Committee has requested their report.
8. The selection and implementation of CMSs at Canadian universities seemed to be lengthy processes.  Some remarked that the features of various products had changed dramatically by the time their selection processes were done.  Typically, the selection and implementation of a CMS took one to two years.

9. Most of the Canadian universities using a CMS indicated that moving to a CMS was the right decision Some said that they might select a different product but would still implement a CMS.

10. The challenges encountered by Canadian universities using CMSs included:

a. Initial costs (including software and consultants)

b. On-going annual costs

c. Costs for new templates/features

d. On-going staff costs

e. Spotty vendor support
f. Products being discontinued, merged with another product, or taken over by another vendor
g. Amount of work involved in migrating to a CMS

h. Poor WYSIWYG editors

i. Training

j. New web features/components not being implemented quickly

Appendix D contains a table specifying CMSs used at Canadian academic institutions.
CMS Technology Architecture

See Appendix E for diagrams that provide an overview of website maintenance with Dreamweaver-Contribute versus a CMS.
CMS Applicability at UW

Areas of Applicability

Websites across UW in both the academic and academic-support areas contain relatively static information that needs to be updated periodically.  The websites contain a home page, a primary navigation structure, and a collection of web pages organized to meet the needs of the intended audience(s).  
A CMS would be well suited in most of these areas, providing the advantages described in other sections of this report. For example, some advantages would be simpler tools for content maintainers (with reduced training costs and support costs), more agility in responding to changes in the CLF and user requirements, and the ability to share content with other areas or integrate content from central repositories.  In addition, some CMSs offer a framework for extended functionality that could be taken advantage of by many websites. Ssuch a framework would enable more custom tools to be implemented within the CMS.
Many areas within UW have implemented dynamic tools to support web content that changes frequently or to add interactivity.  Such tools may be implemented with pre-built scripts or developed and supported in-house. These include RSS feeds, forms, blogs, photo galleries, news publishing, and rotating or randomly displayed content.  A CMS should provide functionality for the most common dynamic tools, either built into the system or as an optional add-on.
Areas of Inapplicability

There are websites at UW containing dynamic web applications that would not be affected by the introduction of a CMS. 

These would include:

· Corporate applications such as the Peoplesoft HR and student systems 

· Learning management systems such as Angel

· Collaboration tools such as SharePoint and wikis

· The document management system (DMS)

· Other large-scale custom applications such as JobMine
Benefits and Risks

Benefits of CMS Implementation

This section outlines potential benefits of CMS implementation at UW.  The potential benefits are organized by the principles for web content management at UW that are identified in this report. Other potential benefits and caveats are also listed in this section.

Potential Benefits
1. Separation of presentation and navigation from content:
a. The architecture of CMSs is based on a separation of presentation from content.
2. Ease of maintenance:
a. Better specialization of roles allows website designers and developers to focus on design and functional enhancements while web-content contributors focus on authoring and updating the content of web pages.
b. Content contributors can update the content on web pages without requiring technical expertise or relying on someone with technical expertise.
c. Fine-grained permissions make it possible to give people access to only the web pages they need to work on.
d. A CMS is able to track content changes and roll back to a previous version if necessary.
e. The design of a web page template is managed separately from the web-page content making it easier for website designers to apply changes to templates.
f. A standard university-wide technology optmizes technical support, staff training, and more shared implementation.

g. An overall increase in ease of maintenance can lead to faster, more efficient and timely publication of website content.
Caveat: Adequate staff training is required for the successful implementation and long-term use of a CMS.
3. Implementation and response to UW changes:
a. Since content and presentation are separate, content can be moved around more easily when organizational needs change.
4. Distributed web content management:
a. Area experts remain in control of their own website content enabling the development of content that is relevant to their area within UW and to their website visitors.
b. Many CMSs allow for a degree of local customization of websites in areas such as user permissions and design modifications even though many elements of the websites within the CMSs are controlled centrally.
Caveat: A CMS does not solve problems with poor writing and layout of web page content. Proper training of staff in writing content for the web is required to help mitigate the risk of poor content development and publication.
5. Integrated web presence:
a. Branding is controlled by centralized templates that can be updated and deployed easily across UW’s web space. Centrally controlled design ensures that all websites within the CMS maintain a consistent UW-branded look.

b. A better visitor experience can be achieved with a CMS through a more consistent design of UW websites in combination with web-page content developed by units within UW that is tailored to meet the needs of the units and the units’ target audiences.
Caveat: It is feasible to achieve an integrated web presence through internal communications with and training for members of the UW web community along with more strictly defined and enforced CLF standards. This relies heavily on acceptance and adoption of common practices and standards by members of the UW web community.
6. Response to external technological/legislative changes:
a. Since templates are controlled centrally with a CMS, it is easier to make system-wide updates if technology needs change (e.g. web browsers, or CSS standards).
Caveat:  This is dependent upon choosing a CMS that keeps up with the latest in web development. 

7. Implementation of enhanced/extended functionality:
a. Enhanced and extended functionality can be achieved within a CMS or via plug-ins.  This allows website developers to easily implement advanced features such as RSS feeds, photo galleries, blogging tools and more. This is often as easy as turning on a setting within the CMS.

b. Most large CMSs also include an extendable framework that allows developers to build their own add-ons to the CMS. Some open source systems also have a modular architecture that encourages developers to share their add-ons with others.  
Caveat: The ability to implement certain enhanced or extended functionality is CMS dependent, and the ease or difficulty of implementing desired functionality is also CMS dependent.
8. Optimized reusability of content:
a. A CMS enables content to be reused in a variety of ways due to a separation of presentation from content.  Tools within a CMS allow for content to be shared across websites or pulled from other sources.  The same content can be displayed concurrently across websites through a CMS leading to more accurate, reliable and consistent information since the content is being generated from a single source.
Caveat: The reusability of content is dependent upon organizational procedures and is not guaranteed with a CMS even though technologically supported by the CMS.
9. Other:
a. Tools within a CMS can help keep content up-to-date and timely by identifying outdated content (e.g. with prompts or notifications) and through content staging functionality that enables one to specify times for the posting and removal of web-page content.
b. Most CMSs allow the definition of workflows for the publication of web page content. Improved workflows can lead to  more accurate, efficient and timely publication of website content. 
c. Maintenance of web content with a CMS can make it easier to identify the owner/author of the web content (i.e. who made what update and when).
Risks of CMS Implementation

This section outlines some of the potential risks of moving forward with the implementation of a CMS.  Consideration is given to the probability of the risk occurring (high, medium, low), to the potential impact of the risk should it occur (high, medium, low), and to risk mitigation measures.

Potential Risks
1. Significant financial undertaking:
a. The implementation and maintenance of a CMS may be a significant undertaking financially requiring sufficient monetary and staff resources.
b. Staff will require training in the use and maintenance of the CMS. Consideration must be given to the impact this will have on the routine work of all staff who maintain UW websites and the increased workload for staff who provide training and technical support.
c. The cost of implementing and upgrading a CMS if it doesn’t adequately meet UW’s needs can be high.
d. High financial costs may be associated with long-term CMS maintenance and improvements regardless of whether the CMS initially meets UW’s requirements.
Probability of risk: Medium to High
Potential impact of risk: High

Mitigation: Considering the business case for a CMS; conducting a needs assessment and defining the requirements for a CMS
2. Insufficient internal resources:
a. The technological infrastructure may not be in place for implementing and maintaining a CMS requiring a significant investment of time and money, or reallocation of resources.
b. There may be insufficient human resources available for implementing and maintaining a CMS.
Probability of risk: Medium
Potential impact of risk: High
Mitigation: Assessing whether the technological infrastructure is in place to implement a CMS, assessing the availability of required human and financial resources for implementing and maintaining a CMS, establishing a long-term maintenance plan for the CMS, ensuring sufficient financial and human resources are available for the implementation and maintenance of a CMS
3. Reluctance to adopt a CMS: 
a. The implementation of a CMS can result in significant changes for staff who may be reluctant to adopt a CMS.
b. Website designers, administrators and developers may be reluctant to adopt a CMS after having completed the transition to the current CLF two years ago.
c. Website designers, administrators and developers working within different areas of UW may resist their loss of autonomy (e.g. the ability to choose development languages).
d. Content contributors may be reluctant or resistant when it comes to learning a new technology. This could be influenced by the time it takes to learn the new tool or by a concern or fear of learning another new technology.
e. Organizational units may not agree to the level of standardization required by a CMS.
f. Organizational units may not want to adopt a CMS because of an investment into their existing web tools and processes.
g. Gaining UW-wide consensus on a CMS given the decentralised organizational structure of UW will be challenging. 

Probability of risk: Medium
Potential impact of risk:  High
Mitigation: Commitment by senior leadership, sufficient internal communications, adequate staff training
4. Insufficient senior support:
a. The support of senior leadership at UW is required for the successful implementation of a CMS since this affects whether the required financial and human resources will be available for implementing a CMS.

Probability of risk: Low
Potential impact of risk:  High
Mitigation: Communication and collaboration between senior leadership and members of the web community at UW, clear messaging from senior leadership in support of the CMS adoption
5. Difficulties migrating content:
a. Technical difficulties could be encountered in content migration from existing websites to the CMS affecting costs and content integrity.
b. Additional staff may be required for the migration of content from existing websites to websites within the CMS.

c. It will take a long time to migrate content from existing websites to websites within the CMS, requiring a freeze on content while it is being transferred to the CMS.

d. It may become difficult or impossible to extract the content from a particular vendor’s CMS (this is tied to the risk of getting locked-in)
Probability of risk: High
Potential impact of risk:  High
Mitigation: Refer to the Options for Migrating Content section of this report; establishing realistic plans – including timelines and allocation of resources – for the migration of content; researching content import-export functionality of considered CMSs
6. Technical limitations:
a. A complex user interface that hinders ease of maintenance for contributors of web content.
b. Poor user-interface design and flexibility that put a significant strain on technical-support staff. 

c. Finding out that it is difficult or impossible to implement extended or enhanced functionality via plug-ins or custom coding.
d. Although template updates become easier, fine-grained design modifications may get more complicated (e.g. page-level layout changes). 
Probability of risk: Medium
Potential impact of risk: High

Mitigation: Thoroughly assessing the CMS via technology demonstrations and pilot projects prior to widespread implementation
7. Relative immaturity of the marketplace:
a. A CMS application can potentially be abandoned or merged (e.g. buy outs in the commercial marketplace or forks in the open-source environment).
b. Possible future non-compliance of the CMS with the latest web standards hindering responsiveness to technological changes.

c. A CMS with an old-style architecture that hinders responsiveness to technological changes.

d. Limited or inadequate external technical support for the CMS regardless of whether it is a commercial or open-source CMS.
Probability of risk: Medium
Potential impact of risk: High

Mitigation: Defining the requirements for a CMS to ensure the selection of a CMS that best meets UW’s needs; reviewing and assessing the technical support that is available

8. Getting locked in:
a. Being locked into one CMS (or vendor, where applicable).

Probability of risk: Medium
Potential impact of risk: High

Mitigation: Conduct research and obtain information about the CMS (and vendor, where applicable)
Benefits of Not Implementing a CMS

This section outlines potential benefits of not implementing a CMS at UW.  The potential benefits are organized by the principles for web content management at UW that are identified in this report. Other potential benefits and caveats are also listed in this section.

Potential Benefits

1. Separation of presentation and navigation from content:
a. Adequate separation is achieved by keeping the design in Dreamweaver templates and centralized CSS. On smaller, well maintained websites it is not too difficult to apply design changes.
Caveat: Other solutions have been implemented at UW for larger websites to deal with the problem of separating presentation from content. 

2. Ease of maintenance:
a. Staff members can continue to work with the web tools and processes that they are comfortable with – no retraining is required.
3. Implementation and response to UW changes:
Caveat: No benefits have been identified for this principle.

4. Distributed web content management:
a. Areas within UW currently have a great deal of autonomy over their own web presence.  Areas are free to implement design and functionality as they see fit, including methods of updating content, how design and layout are applied and updated, how advanced functionality is implemented, and how their servers are set up and access rights are applied.  Website administration and development meet the specific needs of the areas within UW.
5. Integrated web presence:
a. There has been a high rate of adoption of the UW CLF templates – most areas seem willing enough to follow UW standards.
Caveat:  It is feasible to achieve an integrated web presence through internal communications with and training for members of the UW web community along with more strictly defined and enforced CLF standards; however, this relies heavily on acceptance and adoption of common practices and standards by members of the UW web community.
6. Response to external technological/legislative changes:
a. More agility may exist in responding to changing technological environments and requirements.  Since design and content are not tied to any particular CMS, it is possible to adapt to any changes in technology requirements.  There is no need to wait for CMS upgrades in order to implement required changes.

Caveat: Agility in responding to required technological changes depends on staff availability and capabilities for a given website. 
7. Implementation of enhanced/extended functionality:
a. Web developers are free to choose solutions that they feel will work best for their websites; they are not tied to any particular implementation, development language or interface.
Caveat: Depending on their websites, some areas within UW may be tied to particular implementations, development languages and interfaces. 

8. Optimized reusability of content:
Caveat: The optimized reusability of content is not possible.
9. Other:
a. Financial and human resources do not have to be allocated or obtained as would be required for the implementation of a CMS.
b. Current web maintenance practices adequately achieve the principles for web content management identified for UW in this report.
c. Existing training programs for those using Dreamweaver and Contribute can be enhanced, and new training programs for a CMS are not required.
Caveat: The business case for a CMS should be evaluated weighing the benefits and risks of implementing and not implementing a CMS, considering the direction that web technologies and spaces are heading, and acknowledging that a CMS can better meet the principles for web content management identified for UW in this report.
Risks of Not Implementing CMS

This section outlines some of the potential risks of not moving forward with the implementation of a CMS.  Consideration is given to the probability of the risk occurring (high, medium, low), to the potential impact of the risk should it occur (high, medium, low), and to risk mitigation measures.

Potential Risks

1. Disjointed web presence:
a. The dispersed, localized web maintenance structure at UW makes it difficult to implement branding changes across UW’s web space.

b. Templates are maintained locally and many areas are hosting their own CSS. This means that significant amounts of work will be required to implement future design and branding changes across UW.
c. An increasingly disjointed web presence could emerge due to the decentralized and locally autonomous web-maintenance practices at UW, resulting in an inconsistent experience for website visitors.
d. The dispersed, localized web maintenance structure at UW translates into an inability to optimize web presence with interactivity, content sharing, and other features that come with a CMS.
e. A diminished ability to compete with other universities that have moved to a CMS (e.g. Dalhousie University, and University of Calgary).

Probability of risk: High
Potential impact of risk: High
Mitigation:  An integrated web presence can be achieved through regular internal communications within the UW web community, training for members of the UW web community, more clearly defined CLF standards, and governance requiring compliance with the CLF standards for certain areas of UW
2. Proliferation of different web content management technologies:
a. Some organizational units have already moved to CMSs. This proliferation of solutions will likely continue in the absence of a UW supported solution.
b.  The presence of different CMSs across UW hinders the ability to provide effective technical support and training. 
c. Adherence to UW web standards may be more difficult in a multi-CMS environment. 

d. Supporting  different web content management technologies reduces the easy mobility of web content maintainers from one organizational unit to another.
e. .
Probability of risk: High
Potential impact of risk: Medium
Mitigation: More detailed CLF standards,  a list of recommended or approved solutions for particular purposes, distribution of CLF templates for a few common CMS platforms Placing a moratorium on the implementation of CMSs until a supported solution is identified.
3.  Patchwork in-house applications for extended functionality:
a. Without a centralized system to provide extra functionality, web developers have built and will continue to build their own solutions.  This means that a lot of separate web development work is being done to create tools that may already be included in a CMS or could be shared across organizational units that are using the same CMS/technologies.  The same types of tools are being developed independently, and may not be reusable on other websites at UW due to different web technologies implemented across UW.
b. Maintenance problems exist tied to a patchwork of applications duplicating basic CMS functionality.
Probability of risk: High
Potential impact of risk: Medium

Mitigation: Establishing increased communication and cooperation among the UW web community to share tools, considering the business case for implementing a CMS since many CMSs already come with the types of extended functionality that web developers are creating in house
4. Inability to reuse content:
a. The editors of web content will need to continue to update content manually even when that information already exists elsewhere leading to duplications and inconsistencies.
Probability of risk: High
Potential impact of risk: Low
Mitigation: Investigating and implementing some small-scale solutions that can help with the reusability of content within the current type of web-maintenance structure at UW

5. Long-term dependence on Contribute

a. There is potential uncertainty about how long Contribute will be updated and supported by Adobe given the marketplace.
b. Contribute and Contribute Publishing Services are not widely used. Answers to technical problems are difficult to find online.
Probability of risk: Medium

Potential impact of risk: High

Mitigation: Being prepared to transition to other technologies for managing website content and acting accordingly if a large, negative impact is expected

6. Insufficient website documentation
a. A significant number of UW websites will continue to be updated with new code or technologies (e.g. database-driven web pages, and add-on features) without adequate or any documentation thus making the maintenance of UW websites more difficult and less timely particularly if the original human resources are no longer available
Probability of risk: High
Potential impact of risk: Medium
Mitigation: Developing UW standards for website documentation; implementing and supporting a standard web technology across UW so that it is easier for web-community members to work across UW websites 
Selecting and Implementing a CMS

This section of the report provides guidance on considering the cost of converting to a CMS and on moving forward the selection and implementation of a CMS. 

Cost of Converting to a CMS

The business case for a CMS (i.e. the cost of converting to a CMS) is an important consideration. The value of the potential benefits of CMS implementation should be measured as a per cent reduction in total ongoing costs.  Because there may be some synergy between benefits, this is not a precise measure and can be adjusted accordingly to compensate for the synergy.  It is also important to factor in any newly incurred ongoing costs to offset the final per cent (e.g. yearly licensing fees).  Appendix F contains a guidance template for a Return On Investment (ROI) analysis.  An ROI analysis is recommended for the evaluation of CMSs that are considered as web-content-management applications for UW. 

Selecting a CMS

Needs Assessment
Before moving ahead with the selection and implementation of a CMS, it is important to conduct a needs assessment to determine the web-content-management needs across UW and to ensure that these needs are reflected in the requirements definition for the selection of a CMS.  Any technical specifications captured in the requirements definition should stem from the needs assessment.  This process helps ensure that the selected CMS best meets the needs of UW.  A needs assessment also plays a part in keeping the UW web community informed about the CMS selection and implementation process.

Technology Assessment

It is important to run some test installations of a few CMSs before moving forward with the selection and implementation of a particular CMS. The few CMSs should be reviewed and tested based on the marketplace findings and current uses of CMSs at Canadian universities, including UW.  Open source and commercial CMSs should be assessed. See Appendix G for proposed technical criteria for the assessment of CMSs. 

Requirements Definition and Acquisition

Information gathered and knowledge gained via the needs assessment and technology assessment should be used to create the requirements definition for the selection and acquisition of a CMS. 

Implementing a CMS
With a business case established for moving forward with the implementation of a CMS, the development of a road map for the implementation is paramount.  It is important and recommended to develop a detailed project management plan for the implementation of a CMS.
Scenarios for Implementing a CMS

A number of scenarios could be considered when implementing a CMS:

A. supporting one enterprise installation and migrating websites to that installation,
B. supporting a central installation of the CMS for many of the departments (e.g. academic-support units) with the option of separate installations for larger organizational units (e.g. Library, faculties),
C. supporting a mixed environment with those websites that could benefit from the features of a CMS moving to this environment while others continue with the use of Dreamweaver-Contribute.
Scenario A: Enterprise Installation

The current distributed web infrastructure of UW is a reflection of its distributed organizational structure.  Most CMS’s support decentralized management of individual Web sites. However, migration to a common enterprise environment would be a major technical and organizational change. While it may potentially offer the greatest benefits, it also presents the greatest difficulty to implement and the greatest risks.

Scenario B: Central Installation and Installations for Major Organizational Units

This scenario would introduce CMS technology innovations without disruptions to the way websites are currently managed. This solution would be easier to implement and has fewer risks than an enterprise installation. However, it may increase software licensing costs and increase the difficulty of achieving an integrated web experience for our clients compared to an enterprise installation. 

Scenario C: Mixed Environment of CMSs and Current Dreamweaver-CSS Templates

This scenario involves supporting a mixed environment of CMSs and our current Dreamweaver-CSS templates. This is the least disruptive option since it reflects the current web maintenance practices of UW.  As with Scenario B, there is difficulty in achieving an integrated web experience for our clients when compared to an enterprise installation.  Depending on the success of the implementation and migration to a CMS, this may be a migration strategy to scenario B or A.
Options for Migrating Web Content to a CMS

The following are some potential options for migrating existing web content into a CMS:

1. Hiring co-op students to assist with the migration of content from existing websites to websites within the CMS.
2. Creating or obtaining import-export plug-ins to automate the migration of content from existing websites to websites within the CMS where technically possible given the format of the original content.
3. Providing technical support for the movement of existing dynamic content (e.g. ASP driven web content) into the CMS where feasible.
4. Developing new websites within the CMS (including migrating original content with content that changes less frequently being moved first) on test servers while the original websites remain live until the CMS-based websites are ready for launch .
5. Encouraging units within UW to perform housekeeping of their current web content to reduce the amount of content that requires migration.
6. Establishing training courses and support to assist units with the refinement of their website architecture, navigation structure, and existing web content in order to reduce the amount of content that requires migration and to improve website quality 
Conclusions

Website maintenance at UW is not broken.  Most writers and editors are happy with the web tools that they are using and the flexibility that the tools provide.  Content has been partially separated from presentation through the use of centrally controlled CSS.  Dreamweaver template technology can be a problem but there are ways to update and apply template changes across website files; server-side includes have reduced this problem.  The flexible environment of website maintenance reflects the distributed management model of UW.

However, the key question is, “Can we do better?” CMS technologies have evolved rapidly over the past few years. Gartner reports that the “rate of vendor consolidation has fallen and the maturity of the market has increased (MarketScope for Web Content Management).

Investigations into CMSs point to potential improvements in meeting all of the principles for web content management identified in this report. In particular, a CMS would increase our ability to create a unified presence for our clients and respond to changes in institutional requirements (e.g. rebranding), client expectations and technologies.
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