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GCAM community modeling activities are 
supported by DOE's office of science. 



Community modeling is an exciting step 
forward for GCAM. 

!   Several years ago, a case was made that developers of integrated 
assessment models may be hesitant to move to an open paradigm; 
!   Rent-seeking behavior; 

!   Fear of misuse; 

!   Fear of embarrassment. 

!   All of these are real issues, to varying degrees. 

!   But they missed another one: it’s a lot of work! 

!   In contrast, there are enormous benefits of a community approach: 
!   A broader community means more feedback on the model. 

!   A broader community means more high-quality researchers that can be 
part of the GCAM development in the long-run. 

!   A broader community means a better model and better research. 



Vision for a GCAM Modeling Community 

!   A community of researchers that 
!   Uses GCAM; 
!   Tailors GCAM to their own research needs; 
!   Communicates regularly; 
!   Identifies key areas for GCAM development; 
!   Contributes to GCAM’s development. 

!   We’ve made a lot of progress since moving to a community paradigm 
!   This is the 5th Annual Meeting of the GCAM Community 
!   We have implemented a community listserve 
!   …. 

Evolution of GCAM 
as a Community 

Model 
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We have an expanding GCAM user 
community 

!   As of May 2014, 419 people had received copies of GCAM.  
!   254 institutions, 58 countries, 7 continents 

!   We average ~20 downloads per month 



It’s easier than ever to get GCAM 

!   Now all you need to do is go to the website 

! http://www.globalchange.umd.edu/models/gcam/download/ 
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We’ve implemented a Wiki documentation 
system 
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And we are building collaborations to 
improve the model 

GCAM – UCDTransport Module 

Detailed representation of transportation sector using variable nesting 
structure depending on the region 

 

 1-4 

shipping.  
 
GCAM’s flexible structure allows us to 
develop heterogeneous sector structures in 
each region, in order to best represent 
observed inter-regional diversity in 
transportation technologies. Thus for 
example, the car & LT sector is 
disaggregated into compact-, midsize-, 
large-, and light truck & SUV-classes in the 
U.S. In contrast, the Indian car sector is 
disaggregated to mini-, sub-compact-, 
compact-, and multi-purpose vehicle 
classes.   
 
For each region and each of the available 
combinations of mode, size class, and 
drivetrain technology, we conducted a 
detailed literature review to estimate the 
values of various input parameters, and to 
calculate the energy consumption and 
service output in the base year. These input 
parameters include the levelized non-fuel 
price ($/VKT), energy intensity (MJ/VKT), 
load factor (persons or tonnes per vehicle), 
value of time (VOT) in transit multiplier, and 
speed. The non-fuel price is built up from a 
number of components specific to each 
mode. For private modes like cars and two-
wheelers, these components consist of 
capital costs, operating costs, and fuel 
taxes. The disaggregation of these cost 
components will allow us to model the 

impact of government subsidies towards the 
purchase of alternate technology cars (e.g. 
electric car subsidies in the U.S.) or small 
cars (e.g. the waiver of registration fees for 
mini or kei cars in Japan), or other similar 
policies. For public modes like buses and 
trains, the non-fuel costs are disaggregated 
into non-fuel operating costs and 
government subsidies. This will allow us to 
study the impact of the level of subsidies on, 
for instance, the mode share of public 
transit. Figure 1.1 shows the passenger 
transportation sector (short and medium 
distance) in the U.S.  
 

1.2.1 Demand*for*transportation*service*
 
The demand for transportation services (e.g. 
passenger kilometers, tonne-kilometers) is 
the fundamental driver of future 
transportation-related energy use and 
greenhouse gas emissions in GCAM. 
Demand for passenger transportation (Dp) in 
region r and future time period t is 
represented as follows: 
 

!!!,! = !!(!!!,!)!(!!!,!)!(!!!,!) 
(1-1) 

 
Where σ is a base year (2005) calibration 
parameter. YI is the index for income in the 
form of per-capita GDP (defined on a 

 
 
Figure 1-1 
Structure of passenger transportation in the U.S. (long distance aviation is not shown in this 
diagram).   
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And GCAM is entering the climate modeling 
community through the iESM project 

!   iESM is a coupled human-Earth system model that integrates GCAM into 
the Community Earth System Model (CESM) 
!   Applied to scientific questions about human and Earth system interactions—

feedbacks matter to human, energy and biogeochemical systems. 
!   Developed improved methods for the IAM, ESM and IAV communities to use 

in future coupling experiments (e.g. CMIP). 
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Some Priorities for Moving Forward on the 
GCAM Community 

!  Priority: Enhancing the community of GCAM 
development 

!  Priority: Enhancing the usability of GCAM  
!  Visualization 
!   Input and output structures 
!   Interoperability with other tools and analyses 
!  Documentation 
!  Computational efficiency and stability 


