
 Application Note #1 
 

Accountability Metering 
 
 

 
Description of application: Accountability metering is a term used to describe the use 
of meters, sensors and software in commercial and industrial facilities to ensure that users 
are using energy efficiently.  This process can be used to compare total usage for a 
number of different facilities or to measure energy usage within a single facility (a.k.a. 
behind-the-meter monitoring) or both.  The purpose is to make users accountable for 
conforming to best practices in energy usage. 
 
Background: Most building owners and managers have established procedures for 
employees, tenants and other users that are designed to minimize the energy usage in a 
building (e.g., turn off lights in unoccupied spaces, keep thermostats set to reasonable 
levels), but lack the ability to monitor whether these procedures are followed.  In most 
cases, users who are not held accountable (financially or otherwise) will, over time, fail 
to follow through on the procedures and energy will be wasted.   
 
How does it work?: The building owner or manager installs equipment (meters, 
sensors, etc.) that monitors energy usage either for the entire building or parts of the 
building.  The equipment gathers the data on a regular basis and uploads the information 
to a local or remote database server.  This database server can then produce regular or 
custom reports that provide feedback on the performance of the building occupants in 
meeting energy goals and following procedures. 
 
Benefits: Many studies have shown that simply metering and sub-metering the 
energy use and providing accountability for the users will produce savings of 5% to 10% 
annually.  Once building users are aware that the owner has the means to verify that 
procedures are being documented, they will adjust their behavior to conform to the 
energy saving goals of the owner.  In many cases it has been demonstrated that not only 
will the users change their behavior to meet expectations, but in fact will actively seek 
opportunities for additional savings, particularly when these activities are rewarded with 
incentives for the additional savings (reduced rent, bonuses, etc.). 
 
Drawbacks:  Accountability metering requires some investment in hardware, software 
and time.  It may also be viewed as intrusive by some employees or tenants as it may be 
perceived as “Big Brother” invading their privacy. 
 
Installation requirements: As with most energy information applications, the specific 
hardware and software required for any project will vary depending on the systems to be 
monitored and the level of detail required from the software.  At a minimum, the 
installation in each building to be monitored will be: 
 



·  AcquiSuite data acquisition server (DAS)– a standalone web server located on the 
building site that communicates with the sensor(s), stores interval information and 
communicates with the remote server 

·  Pulse output from an existing primary energy meter (electric, gas, water or steam) 
or a “shadow” meter installed behind the primary meter(s) to provide data to the 
DAS  

·  [Optional]  Sub-meters to monitor energy usage for physical areas of the building 
(departments, operations, HVAC, lighting, etc.) 

·  [Optional]  Sensors to monitor runtime or energy consumption for specific 
equipment 

·  Phone line or local area network (LAN) connection for communication with the 
remote server 

·  Software or services to provide standard and customized reports 
 
Reports: In general, the reports for accountability metering fall into two categories: 
 

1. On-line customized reports providing daily information on consumption and 
demand to users and managers.  The purpose of these reports is so that those 
responsible can monitor their performance in near real-time and be able to fine 
tune operations.  A typical example is the following screen which shows an actual 
Internet page depicting a week’s demand profile for one meter: 
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This page can be viewed with any web browser (such as Internet Explorer) and 
shows the peak demand for one week.  This information can be used to determine 
what operations within the facility are contributing to the overall energy cost.  In 
the case of buildingmanageronline.com, clicking on the graph “zooms” in to 
allow the user to determine precisely what time critical power consumption 
occurred and relate it directly to activities and systems in the building(see below). 
 
Clicking on a point in the graph zooms in to a single day: 
 

 
 

 
Figure 2 

 
 

2. Regular monthly reports provide a more standardized mechanism for reporting 
usage and the success (or lack thereof) of individual users or facilities at meeting 
stated objectives.  These monthly reports might be published as a web page or 
distributed via email to provide accountability.  For example, assume that XYZ 
company has established a corporate goal of 5% reduction in energy this year.  A 
typical monthly report to company managers might include the following: 

 



 
Figure 3 

 
 

 
Actions: Upon receiving the report displayed in Figure 3, the Western Regional 
Manager has a great deal of information on which to act.  First, the manager knows that 
while her region is ahead of the 5.0 % goal for the year at 5.26%, the month was only 
slightly over 3.0% and a repeat for another month will likely push her below plan (and 
cost her bonus money).  More importantly, she can instantly determine that the cause of 
the excess energy usage for July 2002 is a significant increase in Seattle, a location that 
has performed well year to date.  This could signal a change in operating hours, 
significantly higher temperatures or failure in the control or mechanical system.  Clicking 
on the hyperlink to the Seattle branch would provide additional insight on run times for 
equipment and average outside air temperature for the month, potentially valuable data 
for further analysis. Either way, a call to the manager of the Seattle location is probably 
in order. 
 
Over the longer term, the regional manager (in conjunction with the corporate energy 
manager), will not only be able to change the behavior of the employees, but will also be 
able to identify targets for energy studies and investment.  If a location has a consistently 
higher cost per square foot than other locations, it is a likely candidate for further study 
and potential installation of energy saving equipment. 
 



Costs: As indicated above, the costs for this service will vary widely, depending both on 
the nature of the installation and the level of detail desired.  If we consider a simple 
installation: 
 

·  AcquiSuite server for data acquisition 
·  Connection to an existing utility pulse output for electricity 
·  Connection to an existing utility pulse output for gas 
·  Connection to an existing utility pulse output for water 
·  One electrical sub-meter  
·  One temperature sensor 

 
The cost of hardware and installation labor would be less than $2,000 and the ongoing 
monitoring cost would be approximately $20 per month. 
 
Notes/miscellaneous:  The cost of extensive sub-metering (typically several 
hundred dollars per electric meter) is often prohibitive, particularly for energy managers 
with dozens or hundreds of facilities.  For these applications, it can be cost effective to 
deploy a two-tiered approach with primary metering in all facilities and extensive 
metering of sub-systems (e.g., HVAC, lighting) in selected buildings.  For example, a 
retail chain with 150 stores nationwide would likely find the most cost-effective solution 
to be primary metering of gas and electric in all stores, with extensive sub-metering in 
perhaps 5 or 10 stores that serve as “models” with similar systems and operations.   
 
Information gathered from the primary meters would be useful in determining how 
particular buildings perform (for example, energy density and cost per square foot) and to 
benchmark usage for later programs.  The model stores would provide valuable insight 
into not just how much was used, but where.  Using these model stores, the energy 
manager can determine what percent of the energy use is heating and air conditioning, 
lighting, operations, etc. and this information can form the basis for allocating retrofit 
dollars.  If the manager finds that, say, 45% of the electrical energy consumption is in 
lighting systems, he or she would be wise to devote time and energy to lighting 
technologies and less on energy efficient motors, fans etc. 
 
Summary: An effective energy management plan begins with an assessment of the 
current energy situation and the tools are readily available and cost effective in today’s 
world.  Using these tools, it is possible to make users accountable for implementing 
energy strategies and to raise the level of awareness of energy consumption as it relates to 
operational activities.  Accountability metering is the vital first step in the development of 
an effective energy management program. 
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