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This report docruments the results of a validation exercise 
tzorpwing- the RAMS World Natural Gas Nodel t o  the National Enexqy 
Policy Plan Projections to 2010. The purposes of this study are  
twofold: (1) determine the changes necessary t o  RAzvlsGAs input 
parameters t o  duplicate NEPP-85 r e s u l t s ;  and ( 2 )  test the  
f l ex ib i l i t y  and robustness of the RAMSGAS &el by demonstrating 
its capabili.ty t o  produce results higher than the NEPP-85 high 
growth case, and l o w e r  than the NEPF-85 l o w  cgrowth case. Four 
scenarios w e r e  developed for the study: a reference scenario, 
NEPP-match scenario, and high and low growth scenarios. The 
changes made t o  RAMSGAS i n  t h i s  study w e r e  t o  the numerical 
va lues  of t h e  parameters only; no equations w e r e  a l tered.  
Comparisons w e r e  made between projections of world o i l  and 
natural gas prices and production through 2010. 

is easily capable 
of duplicating the long-term trends of the NEPP-85 study. Short 
term befravior could only be duplicated by large adjustments t o  
RAMSGAS parameters, and not all parameters could be exactly 
mtched. 

me resdts of this study show that 

i x  





The Oak Ridge National Labratory an3 its subcontractor, Applied 

Management Sciences, have developed the RAMSGAS model' under the 

sponsorship of the Department of Emqyts Office of Advanced Fuels, 

Technolqy, Extraction, and Environmental Controls (AFTEEC) . The 

model was designed to simulate the transition from natural gas to 

unconventional gas in the Context of the forces t h a t  shape the world 

market for gaseous fuels and is htenaeCi to be a flexible model that 

can prcduce a wide range of scenarios. 

The Department of Energy's Office of Policy, Planning and 

Analysis recently released a new series of detailed projections of 

national and world energy trends (WEPP-85) .2 To demonstrate the 

flexiblity of RAMSGAS, the parameters in RAMSGAS were adjusted to 

replicate and bound the scenarios NEpp.85. The specific goals for 

this study were: 

Determine the c;hanges necessary to input parameters to 
approximately duplicate WP-85 results for natural gas and 
oil consumption f o r  the U.S., OECD, and Free World, while 
rasing the NEPP-85 oil price projections and matching NEPP's 
U.S. average delivered gas price as closely as possible. 

Test the flexibility and robustness of the model by 
demonstrating the capability of RAMSGAS to project higher 
growth than the NEPP-85 high growth case and to project lower 
growth than the WP-85 low growth case. 

The only changes made to RAMSGAS in this study were to t h e  

The RAMSGAS equations were not numerical values of the parameters. 

altered to mtch the NEPP-85 forecasts. 

1 
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A DOE computer s imulat ion model c a l l e d  W O I L  was used i n  

WQPL is the most recent 

WOIL forecasts 

developing the NEW-85 energy projeckions. 

version of a model that a3E began t o  develop in 1977. 

the supply and d m  for a l l  f o m  of e n q  for s ix  regions of the 

world for  each year from 1960 to 2010. For five of the world regions 

(the Centrally Planned Economies [CPE] region is excluded), WOIL 

forecasts primary energy supply (oil,  gas, coal, nuclear, and solar) 

and energy denad. by sector (residential, cormnercial, industrial ,  and 

transportation).  For the CPE region, WOIL forecasts the net energy 

trade (oil ,  gas, and coal) with the rest of the world, which NEPP-85 

calls the "Free World". 

NEPP-85 presents a nmber of scenarios i n  addition t o  the  base 

case. These include l o w  and high world energy demand scenarios, 

alternate U.S. resource base scenarios, and a l te rna te  U.S. energy 

e f f i c i e n c y  scenar ios .  Only t h e  a l te rna te  world energy demand 

scenarios w i l l  be examined here, though the  others could also be 

simulated w i t h  the RAJEGAS model. 

I n  addition t o  the broader scope and greater level  of d e t a i l  i n  

the models used i n  t h e  NEPP-85 s tudy ,  t h e r e  are a number of 

differences in the m e a n k ~ ~ ~  of data in NEPP-85 as congpared t o  RAMSGAS. 

These should be kept in mind when examining the comparisons. Specific 

differences are: 

1. NEPP-85 published p ro jec t ions  of U . S .  gas prices  and 
consumption by sector (industrial, commercial I resident ia l )  
but did not publish an average price for the U n i t e d  States or 
the other world regions. RAMSGAS forecasts an average gas 
pr ice  fo r  each of nine demand regions. I n  t h i s  study, a 
w e i g h t e d  average U.S. gas pr ice  was calculated from NEPP 
sectoral price and consumption data and compared t o  the N o r t h  
America average delivered gas price forecast by RAMSCJ1s. 
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2. The definitions of regions in RApasGAs and NEPF85 may not be 
identical, but are of the Same general scale. The RAMSGAS 
r e s u l t s  presented i n  this report define U.S. as 90% of the 
consumption figures for N o r t h  America; OECD as  N o r t h  America, 
W e s t  Europe, and Oceania; and Free World as all. seven non- 
communist regions of the &el. 

3. NEPP-85 does no t  list 1985 values. The 1984 values i n  
NEPP-85 are t r e a t e d  as 1985 values f o r  p u r p o s e s  of  
Msb.ip3arison. 

Four scenarios were developed using lWEGAS for t h i s  comparison 

study: a reference scenario, a match of the NEPP-85 scenario, and 

high and l o w  growth scenarios. The RAMSGAS high and low growth 

scenarios w e r e  developed t o  demonstrate the model's abil i ty t o  easily 

span the range of NEPP outputs: 

their NEPP-85 counterparts of the same -5. 

they do not attempt t o  duplicate 

The four RAMSGAS scenarios  a r e  compared t o  three NEPP-85 

scenarios i n  T a b l e s  P to 3 and Figs. 1 to 8. ?&e seven forecasts of 

consq t ion  of natural  gas, o i l ,  and the t o t a l  of gas and oil a re  

displayed i n  Tab les  1 to 3 for the United States, QECD, and the Free 

World (the United States is included in the O m ,  which is included in 

t h e  Free World). The gas consumption for the RAMSEAS match scenario 

is compared t o  the three NEPP-85 scenarios i n  Figs. 2 t o  3 for the  

t h r e e  reg ions  (United States,  OECD, and Free World). The o i l  

consumption for the RAMSGAS match scenario is compared t o  the three 

NEPP-85 scenarios in Figs. 4 to 6 for the three regions. me gas and 

o i l  cxmsunption for the RAMSGAS hi# and l a w  scenarios is compared t o  

the high and low NEPP-85 scenarios for the OECD region in Figs. 7 and 

8. 

The remainder of t h i s  report w i l l  discuss how the parameters of 

RAMSGAS w e r e  adjusted to  pmfium the match scenario and the  high and 

lads scenarios. The parameters for the reference case are discussed in 
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the model doeurnerntation (Ref. 1). The mAel equations are discussed 

in App2ndix B of the xxdel dochrmesktion. 

U.S. Gas Consumption (TriUion Cubic Feet) 
(As- U.S. uses apprax. 90% of NA g a s )  

1985 1990 1995 2000 

RAMS Base 18.64 18.56 18.90 19.85 
FaMs Tm 18.64 17.63 17.19 16.70 

Match 17.74 18.91 19.88 19.59 
RAMS H i g h  18.64 19.60 20.66 2l-88 

NEPP mJ 17.74 18.52 13.20 18.81 
NEPP Base 17.74 18.91 19.88 19.59 
NEPP High 17.74 19.40 20.57 20.27 

sum of squares (RAMS Pbtch - r n P  Ease) 

2005 

21.18 
16. 02 
18.80 
23.10 

17.74 
18.81 
19.88 

. 00 

2010 

21.61 
15.31 
17.74 
23.71 

17.06 
17.74 
18.23 

U.S. O i l  Comqt ion  (Trillion Cubic Feet Fquivalent) 
(~sslrmes U.S.  uses approx, 90% of NA oil )  

1985 1990 1995 2000 2005 

RAMS Base 33.56 34.17 34.12 33.97 34.37 
R A M s u n r  33.56 33.37 32.27 30.30 26.99 
RANS Match 31.93 34.04 35.79 35.27 33.84 
RAMS H i g h  33.56 36.03 37.31 38.27 38.76 

NEPP mw 32.40 34.51 34.24 34.22 33.64 
NEPP Base 32.40 34.78 34.66 35.08 34.46 
NEPP H i g h  32.40 35.07 34.93 35.85 35.62 

Sum of Squares (€WE Match - NEPP Base) 8.87 

2010 

32.65 
23.30 
31.93 
37.83 

32 87 
34.46 
36.86 

U.S. O i l  and Gas Total ccmsumption (TCF Ecpivalent) 

1985 1990 1995 2000 2005 

RAP23 Ease 52.20 52.73 53.02 53.82 55.55 
m m  52.20 51.00 49.46 47.00 43.01 
RAMS mtch 49.67 52.95 55.67 54.86 52.64 
FUQE High 52.20 55.63 57.97 60.15 61.86 

NEPP m 50.14 53.03 53.44 53.03 51.38 
NEFT Base 50.14 53.69 54.54 54.67 53.27 
NEpp H i g h  50.14 54.47 55.50 56.12 55.50 

2010 

54.26 
38.61 
49.67 
61.54 

49.93 
52.20 
55. (39 

sum of squares (rn Match - NEPP ]Base) 8.88 
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OECD G a s  Consumption (TCF) 

1985 1990 1995 

R A M s B a s e  30.16 30.60 31.77 
RAMsIDw 30.16 29.05 28.85 
RAMS Match 28.47 30.94 31.97 
RAMS High 30.16 32.35 34.86 

NEPP L m  28.47 30.12 30.74 
NEPP Base 28.47 30.95 31.98 
NEPP Hi* 28.47 31.57 33.01 

sum of squw (RAl\as Match  - mPP Base) 

2000 2005 2010 

33.93 36.86 38.85 
28.47 27.72 27.10 
32.58 32.37 32.17 
37.66 40.65 43.53 

30.95 30.54 30.33 
32.60 32.39 32.19 
33.84 34.25 33.43 

. 00 

OECD O i l  Consumption ("E) 

1985 1990 1995 

RwSBase 75.17 76.16 75.76 
RAPasLMtJ 75.17 74.34 71.62 
l3ANs Match 70.48 99.70 78.65 
RAMS H i g h  75.17 80.62 83.44 

NEPP mw 71.60 78.00 79.65 
NEPP ]Base 71.60 79.02 80.06 
NEPP H i g h  71.60 79.64 80.27 

Sumofsquares (RAMsMatch-NEppBase )  

2 000 

75.21 
67.06 
76.61 
85.60 

78.82 
79.23 
79.02 

2005 2010 

75.85 71.67 
59.61 51.31 
72.69 72.69 
86.69 84.32 

76.13 72.63 
76.34 73.45 
76.76 73.86 

451.67 

OECD O i l  and Gas Total Consumption ("rcFE) 

1985 1990 1995 2000 2005 2010 

R A M s B a s e  105.33 106.76 107.53 109.14 112.71 110.52 
RAMsLcrw 105.33 103.39 100.47 95.53 87.33 78.41 
RAMS Match  98.95 130.64 110.62 209.19 105.06 104.86 
RAMS High 105.33 112.97 118.30 123.26 127.34 127.85 

NEPP Lrrw 100.07 108.12 110.39 109.77 106.67 102.96 
W P  Base 100.07 109.97 112.04 111.83 108.73 105.64 
NEPP High 100.07 111.21 113.28 112.86 111.01 107.29 

sm of Sw- (RAMS Match - NEPP Base) 451.57 
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1985 1990 1995 2000 2005 2010 

42.50 
35.45 
46.61 
46.45 

48.15 
35.14 
51.57 
52.24 

53.61 
35.07 
59.04 
58.96 

RAF4sBase  33.80 35.22 38.11 
l?.AMslcOw 33.80 33.71 34.88 
m Match 35.69 38.80 42.48 

High 33.80 37.25 41.48 

NEPP Im 35.70 37.76 40,655 
NEW Bse 35.70 38.79 42.50 
NEPP High 35.70 39.62 43-95 

43.74 
46 .I 63 
48 90 

47 e 66 
51.58 
54 88 

54.47 
59.01 
62.93 

sum of squares (RAMS Match - NEPP Base) . 00 

1985 1990 1995 2000 2005 2010 

R A M s B a s e  100.70 103 34 105.49 107.57 
m m  100.70 101.97 101.15 95.93 
RAMS Match 95.31 139.74 108.34 106.57 
RAbG High 100.70 109.46 114.92 119.65 

110.68 
85.12 
108.45 
123.05 

107.03 
73.14 
122.05 
121.54 

NEPP mw 95.32 105.23 111.00 115.96 
NEPP Base 95.32 106.88 112.66 116.99 
NEPP High 95.32 107.91 113.89 118.02 

116.99 
118.02 
119.47 

116.58 
118.43 
120.29 

1311.7 

1985 1990 1995 2000 2005 2010 

R A M s B a s e  134.50 138.56 143.GO 150.07 158.83 160.64 
l?AMsm 134.50 135.68 136.03 131.38 120.26 108.21 
FWG Match 131.00 178.54 150.82 153.18 160.02 181.09 

High  134.50 146.71 156.40 166.10 175.29 180.50 

NEPP Law 131.02 142.99 151.65 159.70 164.45 171.05 
NEPP Base 131.02 145.67 155.16 163.62 169.60 177.44 
NEpP H i g h  131.02 147.53 157.84 166.92 174.35 183.22 

sum of squars (RAMS Match - NEPP Base) 1313.4 
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Three sets of parameter changes w e r e  reqyird to generate the 

NEPP Match scenario: match the gas price,  match the gas share, and 

match the gas d m .  The f i r s t  set of parameter changes was required 

t o  align the RAMSGAS forecast of average gas prices i n  North America 

w i t h  f igures calculated from NEPP data for the U.S. U s i n g  the NEPP 

assurptions for world oil price as an input to  RZNSGfS, we altered the 

wellhead cost parameters [alpha, m, and n, and the floor parameter 

( the parameters a re  defined and discussed i n  reference o n e ) ]  t o  

produce the best possible match of NEFP projected gas prices in the 

U.S. The criterion for the %estt1 match w a s  t o  minimize the sum of 

the squares of the differ- between RAMSGAS arid MEPP. The results 

of  the gas price match are displayed in Table 4 arid Fig. 9. 

Because NEPP assumes a f a l l  i n  gas prices, it w a s  necessary t o  

use a negative value for the parameter m. This was not or iginal ly  

interfled in the design of the model, but was require3 t o  allow the gas 

price t o  fa l l .  Since there is only one set of conventional resource 

cost  parameters in RAMsGks, the -85 price forecast for the United 

States was used to detemune ' the shape of the natural gas supply m e .  

for all 11 conventional supply regions in  the model. 

The second set of parameter changes was required to match the gas 

share of the total  o i l  and gas market for each region. The gas shares 

are controlled by the. parameter rho. The gas shares forecast by 

NEPP-85 are displayed in Table 4 for the three NEPP regions ( U n i t e d  

States ,  OECD, and Free World). For the Uni ted  S t a t e s ,  NEPP-85 

forecasts  that the gas share will be almost constant (the maximum 



l b  

R?Ns Match 35.72% 35.71% 35.71% 35.731% 35.71% 35.728 
W P  i33.92 35.38% 35.22% 36.45% 35,83% 35.31% 33.98% 

Sum of Sqpuares (RANS Match - NEPP Ehse) 0.04 

OECD Share of Gas 

1985 1990 1995 2000 2005 2010 

RAMS Match 28.77% 23.C8% 28.90% 29.84% 30.81% 30.68% 
NEPP Base 28.45% 28.14% 28.54% 29.15% 29.79% 30.47% 

sum of swes  (FWs Mam - NEPP Ease)  0.22 

FREE WORID share of cas 

RANS M a t h  27.24% 21.73% 2%.17% 30.43% 32.23% 32.60% 
NEFF a3ase 27.25% 26.63% 27.39% 28.50% 30.41% 33.26% 

sum of squares (M Match - ElElpP l?as€!) 0.32 

U.S. Average Gas Rice Projections ($,jlQBlV) 

1985 1990 1995 2000 2005 2010 

RAp/ET Match 4.99 4.72 5.38 6.45 8.27 9.73 
NEPP sase 5.03 4.71 5.57 6.86 7.82 9.93 

sum of squares (RAMS Match - rnPP Base) 0.50 
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share fs 36% and the m h h u m  share is 34%) .  For t h e  OECD, NEPP-85 

forecasts a gradual haease in the gas share from 28% t o  30%. Since 

the gas share for  the United S t a t e s  is alnaast cansWt, the gas share 

for Western kkrope and Oceania must be increasing. For the Free 

World, WP-85 f o r - a s t s  an increase i n  gas share from 27% t o  33%.  

Since t h e  gas share for the Free World i s  hcr-sk3 faster  thapn for 

the OECD, the four developing regions of t h e  Free World must have 

large increases i n  gas share. 

The pameter rho was varied tQ produc~ the best mtch by RAMSGAS 

to t he  NEPP-85 gas shares (the criterion was to minimize the sum of 

the  squares of t h e  differences between t he  NEPP-85 and RAMSGAS 

forecas ts ) .  The optimum shares are displayed in Table 4,  while the 

opthum parame-r values are displayed i n  Table 5. For the United 

States, the optimum value for the parameter was rha-0. For Westem 

Europe and Oceania, the optimum value was rho=-3. For t h e  f o u r  

developing regions (South America ,  Africa, KLdCKle East, and Asia), the 

opthum value m s  rho=-?:. 

I n  general ,  t h e  differences between the gas shares forecast by 

RAMSGAS and NEPP-85 are small. Hawever, the difference is l a rge  for 

the OECD and the Free World in 1990 (see Table 4) As a co17sqi~3nce, 

mtchirWy the gas quantity i n  1990 (see Figs. 2 and 3 )  causes l a rge  

errors i n  the o i l  forecast in 1990 (see Figs. 5 and G). Petxeen 1985 

and 1990, RWSCAS forecasts l q e  chang~s in 'che gas shares for the 

OECD and t h e  Free  World in reqmnse to lnrge & q e s  in the relative 

prices of  oil and gas; the shares drop sharply f r o m  1985 t o  1990 and 

then increase sharply f r o m  1990 to 1.995; with the 1995 shares in the 

n e i g h b o d a  of  the original values. In the real world, large ebangcls 
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I3AMSOI:L F!RICE TRpJEcMRll 1980 1985 1990 1995 2000 2005 2010 

WORU) O I L  PRICE $/PPE’TU 4.60 4.98 3.95 5,14 6.34 8.09 9.79 

CONVENTIQNALCMST P m  ALPZIA: 0.74 N: 2.30 
r n R :  0.95 M: -3.50 

O I L  4- GAS ENERGu 
GwJwlcH R A m  (%/YEAR) : 81-85 86-90 91-95 

-1.980% -1.680% 4.950% 
-2.900% 6 130% -3.140% 
-2.900% 6.130% -3.140% 
l.OOO% 4.200% 0.500% 
1.000% 4.200% 0.500% 
1.000% 4,200% 0.500% 
1.000% 4.000% 0.800% 

96-00 01-05 06-10 

3.350% 3.660% 2.110% 
3.600% 3.700% 4.900% 
3.600% 3.700% 4.900% 
5.000% 8.800% 10.400% 
5.000% 8.800% 10.400% 
5.080% 8.800% 10.400% 
5.380% 8.900% 10.400% 

m m  AMERICA 0.00 
WEST EUROPE -3.00 
OCEANIA -3.00 
souTHAME3RTcA -2 * 00 
AFRICA -2.00 
mmm EAST -2.00 
ASLA -2.00 

GAS 

3.83 
1.24 
2.20 
1.48 

10.24 
3.00 
4.01 
6.37 

in market shares can QCUX in the long-run but not in the short-m. 

The large errors h Figs. 5 and 6 are caused by the fact t ha t  RAMSGAS 

is a long-run model and responds too rapidly t o  large changes i n  

prices. 

To match the historical fuel shares published by NEW-85, we 

w e r e  required t o  adjust QUT historical data for the four developing 

regions. oulr revisions to the historical data are displayed in Table 
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5. 

different regional bcrundaris. 

The differmces axe probably due t o  different data sources and 

The final set of parameter changes required produce the match 

s-io was t o  vary the base growth rates of d m a d  for oi l  plus gas. 

Some of the growth rates required t o  p&ce a mtch were larger than 

the  range of historical v a P u e s .  For example, the rates for the four 

developing regions were 9% from 2000 t o  2005 and 10% from 2005 to 

2010. 

Figures 1 to 3 illustrate t h a t  RAMSGAS can match t h e  gas 

consumptian forecast  of NEPP-85. Figures 4 to 6 illustrate that 

RAMs(c;As has more difficulty in mtchixrg the forecasts for both oi l  and 

gas. To achieve the  match displayed in Figs- 1 t o  3, unreasonably 

large positive and negative growth rates were recpired (see Table 5). 
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Lcrw and high growth scenarios w e r e  developed to show RAMSGAS'S 

ability to produce results which easily span the range of results 

prcduced by NEPP's high and low grarth cases. All parameters are the 

same as in the default case except oil price trajectories and eneqy 

growth rates (see Tables 6 and 7). The law and high growth scenarios 

are displayed in Tables  1 to 3 and Figs. 7 arad 8 .  

In the l o w  g-rcmth scenario, the projected oil price grows at a 

slower pace than h the default scenario, and the energy growth rates 

are smaller. Energy growth rates approach zero by the year 2000 for 

a11 demand regions and remain at zero fm then on. The results of 

this scenario show a long-term trend of decreasing oil use in a l l  

regions and a slightly decreasing demmd for gas in all regions except 

the t~tal Free World, hiplying a large increase in gas consumption in 

the develop- regions (Latin America, Africa, Middle East, and Asia). 

Total Free. World energy demand decreases, due to large decreases in 

oil use. The co-tion trajectories for o i l  and gas go far 

belm the NEPP low growth projections (see Figs. 7 and 8). 

The high growth scenario has a mre rapid increase in oil price 

trajectory and sustained energy gr& rates of 2.5% to 4.5% in a l l  

regions fo r  the entire period 1985 to 2030 .  Results of this run 

indicate quickly increasing gas use in all regions, with o i l  use 

peaking in 2005 and then declining slightly. In this scenario, gas 

prices are high relative to oil, but the consumption trajectories for  

both o i l  and gas go far  above the NEpP him growth projections for the 

U.S. and OECD, arxl closely appmach NEPP's projections f o r  the Free 

World (which are already very high) I 
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-__ .... ..... ll__l_. I_______ ____1_____1_.__....- ...... .. --- I.__ _. 

RAMSOIL l?!C?I(c3E m a R Y  1980 1985 1990 1995 2000 2005 2010 

WORLD O I L  m1CE 4.60 4.60 4.80 5.20 5.70 6.40 7.40 

81-85 

-1. 000% 
-1.500% 
-1.000% 
1.000% 
2 e 000% 
3.000% 
1.000% 

I---------- 

86-90 

0.500% 
0 500% 
0.500% 
2 " 000% 
3 " 000% 
4.000% 
2.000% 

,-------- 

91-95 

0 e 800% 

0.8QO% 
3.000% 
3.500% 
3 - 000% 
1.500% 

,-------- 

0. 800% 

96-00 

O. 500% 
0.500% 
0. 500% 
I. 500% 
I.. 500% 
1.500% 
1.500% 

.-------I- 
01-05 

0.000% 
0.000% 
0.000% 
0.000% 
0.000% 
0.000% 
0.000% 

-------- OS-10 

0.000% 
0.000% 
0.000% 
0.000% 
0.000% 
0.000% 
0.000% 

.------- 

___ 
_I_ ___ ........ .... ...... 

(All other parameters identical to default s m i o )  

Table 7 .  &anges for High  G r o w t h  Scenario Input Paran-ieters 
- .__.____II -- -...__ -~ ____.____.. 

IViMSOIL l?RTCE T I K J E m R Y  1980 1985 1990 1995 2000 2005 2010 

W3RI.D O I L  PRPCE $/MMBTu 4.60 4.70 5-00 5.50 6.10 6.85 8.00 

OIL + GAS IixmRcx 
c?xcwTH RA'FS (%/YEAR) : 81-85 86-90 91-95 96-00 01-05 06-10 

Nom AraxIcA -1.000% 2.500% 2.500% 2.500% 2.500% 2.500% 
wl?sm Eumm -1.500% 2.500% 2.500% 2.500% 2.500% 2.500% 
C)CEANIA -1,OOO% 3.000% 3.000% 3.000% 3.000% 3.000% 
SOUTH AMERICA 1.000% 3.500% 3,500% 3.500% 3.500% 3.500% 
AFRICA 2.000% 4.500% 4.500% 4.500% 4.500% 4.500% 
MIDDLE EAST 3.000% 4.500% 4.500% 4.500% 4.500% 4.500% 
ASIA 1.000% 3.500% 3.500% 3.500% 3.500% 3.500% 

(All other pwameters idemtical to  default scenario) 



The objective of this study was to dmmbte that RAMSGS can 

be used to produce a wide range of scenarios. The scenarios were 

produced by changing parameters without changing the model qyations. 

To demonstraee the flexibility of RaMsGAS, the parameter values were 

varied to approximately match the forecast in NEPP-85. Af ter  the 

parameters were adjusted, a close match to t h e  forecast of gas 

consumption was obtained. Although the short-run errors were 

sametimes large, was able to match both the forecasts of o i l  

consumption and gas consumption in the long-m. 

In a second demonstration of flexibility, the parameters of 

RAMSGAS were varied to produce uppx and lower bounds for the NEPP-85 

scenarios. The high an3 low growth scenarios show t h a t  RAMSGAS is 

indeed capable of producing a wide range of projections using 

reasonable assumptions. This flexibility mdkes RAMSGAS a useful tool 

f o r  R&D planning under varying assumptions about the  future. 

Considerimj the differences in intent a.nd level of detail of NEPP and 

RAMSGAS, this study demonstrates RZMSGW' ability to duplicate fairly 

closely a set of reasonable projections. 
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