Geography 469: GIS Workshop

Stage 5: Benefit – Cost Analysis
Spring 2013
Report due date: May 21. Do not leave it go to last minute, there is much to do.
1. INTRODUCTION

There are many reasons why a traditional benefit-cost study is difficult to prepare for implementation of a GIS.  Some of the same reasons may apply to single projects, as a narrower focus than a full system.  Most of the difficulty comes from lack of knowledge of what to include and how to include it, particularly for benefits.  The challenge is to develop information that is based on a monetary metric - simply because all normal adults understand that unit of measurement.  Doing so is not an attempt to de-value aspects difficult to quantify, but to frame a discussion on a common unit of understanding.  Often times if you are not willing to "come to grips" with the estimation of benefits and costs, then you lose credibility in communicating the "value" of a GIS application.

For this assignment you will enumerate the benefits and the costs associated with your application project.  Each of the benefits and costs is important, so put some time into computing these in relation to your project.  It is important that you state your assumptions about the existing technology environment that provides information to users.  Thus, you could assume that the users are getting information through manual technology, through some form of computer technology, and/or a GIS exists that is to be expanded.  Just remember, state your assumptions as appropriate to your benefits and costs estimation, and make them as realistic as possible!

2. BENEFITS

The more difficult of the benefit and costs is the "benefit side".  A couple of typologies developed in the early 1990’s are still useful to compose "benefits".

The Antenucci et al. GIS: Guide to the Technology (1991 pp 66- 72) typology lists 5 types of benefits:

Type 1: Quantifiable efficiencies in current practice, or improvements to existing practices such as cost reduction of labor,

Type 2: Quantifiable expanded or added capabilities to be more effective

Type 3: Quantifiable, unpredictable events that can take advantage of geographic information

Type 4: Intangible benefits related to intangible advantages

Type 5: Quantifiable sale of information

The Huxhold (1991 Intro to Urban GIS p. 244) benefit typology lists three types of benefits:

1) Cost reduction - decrease in operating expenses caused by savings in time, principally staff time. 

2) Cost avoidance - avoiding the rise in costs caused by increases in workload (assuming a particular technology being used to undertake the workload).

3) Increased revenue - selling/licensing of data or maps

You are to articulate at least types 1-4 from Antenucci. et al., but can use the Huxhold information to inform your discussion.  Note that the type 1 benefit of Antenucci et al. is the same as the cost reduction of Huxhold.  Both of those can be considered “efficiency benefits”. The type 2 benefit of Antenucci et al. is not exactly the same as the cost avoidance of Huxhold.  Cost avoidance deals with current activities that may cost more in the future.  Type 2 benefits of added capabilities involve adding more of an activity that most likely were too costly to perform in the past.  Make sure you consider the difference when you compile benefits.  Equity can be considered a Type 4 benefit in Antenuuci's scheme.  

3. COSTS

Most people think costs associated with GIS are easier to compile because they usually represent "outlays of cash".  However, one should also consider so-called hidden costs, i.e. those activities that take time and resources, but no cash is actually paid.  You group can assume that you lease, rather than buy equipment.

The Antenucci et al. 1991 pp. 72-78 cost typology consists of:

Capital costs (durable good with extended life over several years):

1) data base

2) hardware and software

3) implementation

Operating costs:

1) personnel

2) overhead

3) maintenance fees

4) utilities

5) supplies

6) other

The Huxhold 1991 Table 7.5 p. 244 cost typology consists of: 

- data conversion

- management and overhead

- hardware and software

- support staff

- hardware and software maintenance

- supplies

- other

Make sure you have enumerated all potential costs.  

4. BENEFIT-COST ANALYSIS

The above enumeration of benefits and costs form the basis for performing a benefit-cost analysis.

Antenucci et al. 1991 Figure 4-1 p. 73 describe a cost model (and variations thereon) for estimating the value of a GIS (and its applications).  Antenucci Table 4-3 presents an analysis using cumulative cost savings in a payback method (considering Benefit Types 1 & 2 only).  Huxhold 1991 describes payback and a base line cost comparison.  The baseline cost-comparison presented by Huxhold (Figure 7.2) focuses on benefits of running local government with and without a GIS for each year, rather than cumulative (which one can do by summing across years).  In your context this would be providing information with and without your GIS application project.  

Using the data you compiled for benefits and costs above, create a cost savings table that has both cumulative weekly and individual weekly estimates across the 10 weeks of the quarter.  You would first have to create the weekly estimates, and then on a subsequent line of the table, accumulate those numbers over the quarter by week.  You are to create both a payback chart (cumulative plotted against week number) and a baseline cost-comparison chart (weekly amount plotted against week number).  Discuss whether your project was a worthwhile undertaking in terms of your cost comparison chart.  What other information might have proven useful?  How might you have collected that information?  How might benefits other than type 1 and type 2 be factored into a decision? 

Examples of Benefit Types

Antenucci et al. 1991. pp 66-72

Type 1 Benefits: Quantifiable efficiencies in current practice

(these benefits make existing staff more productive)

- These are easiest to identify 

- Focus on current or past activity usually in the case of labor savings

some of these are:

- reduction or elimination of redundant activities

for example data collection, maintenance and use

- improvements in map drafting and maintenance

- more efficient engineering, drafting, design

- reductions in time required to locate and transport geographic info

Type 2 Benefits: Quantifiable expanded or added capabilities 

(these benefits are like increasing the staff in a matter of kind)

- sometimes activities are not performed because insufficient time (thus more frequently)

for example 

- Police and school districts to balance the load among service areas

- Balancing network load or sanitary sewer load; 


because of the complexity of the problem

- School bus routing - often performed in a reactive mode 


after pupils late for school for a consistent period.

- in Anchorage


Tracking permits, 


planning routes for snow plow crews, 


creating street sweeping districts and more

Carolina Power and Light Benefits Table 4-1 transparency

Type 3 Benefits: Quantifiable, unpredictable events

for example 

- expedite response to a natural disaster

- assist major new development for post office or county jail

- the manual effort could be assessed after the event is over.


being able to combine data to solve a problem where data


wasn't available before, for example underground outages

- a utility improved credibility with rate regulators, 

more accurate assessment of the services and costs being provided

Type 4 Benefits : Intangible benefits related to intangible advantages

It is reported that managers often times assign extreme positions to intangibles 


- either they ignore or place high value on them

What are the dimensions of intangibles? 

What are the units to try to measure them?

What value assigned for improving decision making because:


- more timely, 

- more accurate, 2

- more consistent, 


- more readily available.

or for example


- Improve service to customers


- Produce an answer or product more quickly


- in readily usable form


- Improve work morale

Type 5 Benefits: Quantifiable sale of information

A topic of continued interest – depends on organization perspective


spurred by efforts to develop cost-sharing agreements


continued area of concern from legal perspective

