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As an economist, I’m one of those people who deal in numbers and so I’m 
going to put some up here, with the caveat that numbers will lie, numbers 
are only point estimates, and point estimates are always wrong.  
 
If we have an urgent shortfall, there are tradeoffs that are going to have to 
be made. I don’t have any answers about what those tradeoffs should be. I 
don’t have information to give you about the economic impact on this region 
because really, what it comes down to is the economic impact is going to 
depend on the choices that are made. What I will try to present today are 
just some things to consider. We can’t look at things in isolation; we have to 
look at things in [?] totality. 
 
Stated Objectives and Goals 
 
If I look at the different documents I’ve seen on the websites of state 
agencies and the Water Assembly, there are a lot of objectives and goals 
stated in terms of what we want to do waterwise. One thing I keep seeing is 
that we have to meet the Rio Grande Compact requirements because it’s the 
law. We also have a lot of politicians who talk about economic growth; about 
extending Paseo del Norte out to the west for all the different housing 
developments; and about the need to keep growing economically. And then 
we also have talk of sustainability, of wanting to sustain our resources to 
give future generations the same types of [opportunities] that we have right 
now. The question really becomes, “Are these compatible?” and the answer 
is, “Duh…no, they probably aren’t.” Can we have sustainability if we’re 
mining the aquifer at a rate greater than recharge? No, we can’t sustain that. 
Can we have economic growth that continues and continues? No. One of the 
things we talk about in resource economics is ‘carrying capacity.’ If you have 
a resource that is renewable, that can be depleted, there are only so many 
organisms that it can carry, there are only so many humans that it can carry. 
To continue that on, there is only so much economic growth that we can 
have.  
 
Problems 
 
The problem, I would argue, is that we’re seeing increasing demands. Go 
back in history, look at everything we had in terms of demand, and keep 
adding to it. We have additional people moving here. We have additional 
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demands for non-market types of goods. We have endangered species like 
the silvery minnow so we have the feds getting into the act. All we see is 
expansion in terms of who owns the water and who wants to use it. At the 
same time, what about our supply? From some of the things we heard from 
the first panel, the supply isn’t the Bambi we thought it was in terms of 
groundwater; it is more the Godzilla that we see. We also have climatic 
conditions that in some people’s opinion are deteriorating. I saw on the news 
this morning that we may be in the worst drought in five hundred years. If 
that’s the case, it looks a little weak, I’d have to say. So are those objectives 
achievable? Probably not.  
 
What are the tradeoffs? 
 
What are the tradeoffs that we’re going to have to consider? One of them 
may be our mindset or psychology. One of the things I see when I look at 
water economics and water resources--not just in New Mexico, not just in the 
arid southwest, not just in the U.S., but across the world--I think we’ve all 
had the Bambi mentality for way too many years. We’ve all assumed water is 
plentiful; we’ve all assumed that water is a God-given right; we’ve all 
assumed that we shouldn’t have to make a tradeoff, and that we shouldn’t 
have to pay more than we are right now. But the economic reality is that 
when we have competing uses, and increases in use, and increases in 
demand, at some point we’ll end up having to have commoditization of water. 
I don’t particularly like that, but I think it’s a reality we have to face. The 
question is how do we start to look at that? 
 
What if we don’t meet Our Compact Requirements? 
 
What happens if we don’t meet our compact requirements? It’s been alluded 
to: litigation. In some cases, fifty years of litigation. Someone talked about 
that fourteen-million-dollar settlement on the Pecos. What does that come to 
in terms of per-person in New Mexico? Each person shelled out about $7.50. 
That doesn’t seem like that much, does it? And it isn’t, but the economic 
reality is that if we had used that $7.50 for something else…The point I’m 
trying to make is that if we wait for litigation and settlements we’re taking 
the choice away from the people most directly impacted and giving it to 
someone else.  
 
A good analogy is the Endangered Species Act. If you look at that Act, what 
basically happens is that the federal government has a large say-so over the 
use of resource in an area, in how things will end up being administered, and 
those benefits accrue across a large number of people. In some cases the 
benefits are considered to be across the entire United States. Who bears the 
costs? They’re born on a very local basis. If you look at water I’d say the 
costs are local. The further away from the problem or the geographical 
location that we get in terms of a solution, probably the less interest there is 
going to be in the local costs to the economy and to people who live in that 
area. If the problem can be solved locally, rather than waiting for someone 
else to step in, it’ll have some great advantages. 
 
Back to that fourteen million dollar settlement and the $7.50 per person: 
what do the people in this state get for that or for the activity in the Pecos? 
What do we get in the Rio Grande for the activity that goes on in the Rio 
Grande? 
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If we don’t meet our [compact] requirements we’re going to have reduced 
water availability, and shifts in water usage. What are those shifts going to 
be, and how much will that impact our economics? 
 
I would say that all economic growth or decline is not created equal. We can 
grow our economy or because of constraints on resources, our economy can 
also decline or contract. There are two different things to start thinking about 
relative to the future and what we should be doing. 
 
First there are primary impacts--those directly related to the activity, as in 
the economic impact generated by the activity of farming. But that’s not the 
only piece. I’m only going to talk about the market ones today and allude to 
the non-market ones at the end.  
 
But we also have secondary impacts and those are any economic activities 
that are necessary to support the primary activity or goal. So think of all it 
takes to actually have farming occur--anything from the power used, the 
fuels, and the real estate activity that goes along with farming. All of those 
things have to be considered, included, when we talk about economics. 
 
An example of this--to pick something that’s been in the news lately--is 
copper mining. Primary activity is the mining of copper, but the top ten 
supporting activities that have to go along with that are like services, and [?] 
other ores because they’re associated with the copper, wholesale trade, 
chemicals, construction, oil, natural gas, petroleum refining and trucking. 
Those are just the ten things that are on top of the list. They all generate 
economic impacts, they all generate economic benefits. Some of them use 
water. All of them have labor associated with them.  
 
In the Rio Grande, we have to start thinking about all of this--you can’t say, 
“All I’m interested in is economic growth,” or how much money we generate, 
or how many jobs we generate, or what kinds of jobs we generate. How 
much water is used? One of the things that continually amaze me--and this 
isn’t just in New Mexico but in every state I look at--people talk about 
economic growth but not about economic growth considering the restraints 
of our resources. What type of growth should we target? What kind of growth 
is most beneficial to the types of resources that we have in a state? 
 
There’s an interesting website (www.eiolca.net) that looks at almost every 
economic activity that you could choose. To generate a million dollars worth 
of economic activity in mining copper ore, what are the true economic 
impacts, primary and secondary? If you talk about multiplier effects, this is a 
variation of that but it doesn’t have included in it the money that individuals 
spend in their communities because they work in the copper industry and 
they go out and buy other things. But in the copper industry, to generate a 
million dollars in primary activity we actually generate $1.96 million of 
activity if we put in all the associated sectors. Employment is the next thing 
that’s interesting: there are about eleven people per million dollars of 
activity. Now this isn’t profit, its total activity. This site also looks at water 
use--intake, recycled, treated and untreated discharge. So this gives us a way 
to start looking at different activities in the Middle Rio Grande to say, how do 
we compare these? How do we say this water that’s used here is worth fifty 
cents a gallon in economic activity? If it’s used in this activity it might only be 
worth twenty-five cents. Another thing you have to keep in mind here is are 
these top ten secondary impacts, or inputs to impacts--local, or are they 
geographically further away? You can’t look strictly at the numbers. 
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I wanted to compare certain economic activities, so I picked some that are in 
the news, or are important in this area. I wanted to look at the economic 
impacts of each, what the activity does to employment, and how much water 
it uses. In copper mining, a million dollars of primary economic activity 
generates $1.96 million total activity. One million in primary economic 
activity from general manufacturing generates about $2.15 million. A million 
in primary activity for a mattress factory generates about $2.28 million. Then 
 

In Depth:  Activity Required to Generate $1 Million in Primary 
 

Sector 
Economic 

$mill 
Fatal-
ities 

Employ
ment 

Intak
e Bil 
Gals 

Recycled/ 
Reused Bil 

Gals 

Discharged 
Untreated 

Bil Gals 

Discharge
d Treated 
Bil Gals 

Total for all sectors 1.9590 0.0008 
10.908

6 
0.004

3 
0.0074 0.0020 0.0014 

Copper ore 1.0257 0.0004 4.0768 
0.000

0 
0.0000 0.0000 0.0000 

Electric services 
(utilities) 

0.1071 0.0000 0.2252 
0.000

0 
0.0000 0.0000 0.0000 

Nonferrous metal 
ores, except copper 

0.0932 0.0001 0.4102 
0.000

0 
0.0000 0.0000 0.0000 

Wholesale trade 0.0543 0.0000 0.6212 
0.000

0 
0.0000 0.0000 0.0000 

Industrial inorganic 
and organic 
chemicals 

0.0539 0.0000 0.0930 
0.002

1 
0.0029 0.0011 0.0006 

Other repair & 
maint-enance 
construction 

0.0343 0.0001 0.1794 
0.000

0 
0.0000 0.0000 0.0000 

Crude petroleum and 
natural gas 

0.0312 0.0000 0.0749 
0.000

0 
0.0000 0.0000 0.0000 

Petroleum refining 0.0281 0.0000 0.0139 
0.000

2 
0.0012 0.0001 0.0001 

Blast furnaces and 
steel mills 

0.0272 0.0000 0.0945 
0.001

4 
0.0020 0.0007 0.0005 

Trucking and courier 
services, except air 

0.0270 0.0001 0.3152 
0.000

0 
0.0000 0.0000 0.0000 

 
Comparison of Activities* 

 

Activity 
Econ. 
Impact Employ 

Water Use 
(Mil Gal) $/Gallon SO2 CO NO2 VOC LEAD PM10 

Copper Mining 1.96 11 8237 0.24 10.73 4.97 7.54 1.09 0.00 5.76 

Manufacturing 2.15 21 10481 0.21 3.74 3.92 3.83 2.26 0.00 0.96 

Electronics 1.7 20 1790 0.95 0.88 1.11 0.78 0.30 0.00 0.15 

Grains 2.02 9 20333 0.10 2.50 4.47 3.47 0.79 0.00 38.52 
Golf 
(amusement/Rec 
Services) 1.54 23 2637 0.58 2.04 1.05 1.67 0.26 0.00 0.74 

Electric Utility 1.67 7 2239 0.75 69.69 3.66 35.60 0.61 0.00 2.42 

Dairy 2.7 13 12885 0.21 4.44 5.00 6.11 1.06 0.00 23.77 

Semiconductors 1.77 13 8452 0.21 2.78 1.89 1.95 0.47 0.01 0.37 
Mattresses and 
Bedsprings 2.28 20 11093 0.21 2.93 4.81 2.72 0.91 0.00 0.93 
*Preliminary Calculations 
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Additional Concern Pollution (metric ton per $1 Million Activity): 
 

Activity SO2 CO NO2 VOC LEAD PM10 

Copper Mining 10.73 4.97 7.54 1.09 0.00 5.76 

Manufacturing 3.74 3.92 3.83 2.26 0.00 0.96 

Electronics 0.88 1.11 0.78 0.30 0.00 0.15 

Grains 2.50 4.47 3.47 0.79 0.00 38.52 
Golf (amusement/Rec 
Services) 2.04 1.05 1.67 0.26 0.00 0.74 

Electric Utility 69.69 3.66 35.60 0.61 0.00 2.42 

Dairy 4.44 5.00 6.11 1.06 0.00 23.77 

Semiconductors 2.78 1.89 1.95 0.47 0.01 0.37 

Mattresses and Bedsprings 2.93 4.81 2.72 0.91 0.00 0.93 

All data from www.eiolca.net (Carnegie Mellon) 
 
there are grains ($2.02 million), and dairy ($2.07 million), and golf courses, 
which generate about $1.54 million. There’s not a lot of secondary activity 
associated with golf courses. Also on the list are electric utilities and semi-
conductors (since we have Intel around). 
 
What do these activities do in terms of employment? Anywhere from seven 
people to twenty-three people, depending on which category you look at. 
Look at this again in the opposite direction: if we take out these industries, if 
we reduce these industries, what does it do in terms of reducing our 
economic activity, and what does it do in terms of reducing employment in 
the area?  
 
I put this up here a little tongue-in-cheek: the dollars per gallon in economic 
activity for these uses. Again these are averages across the U.S. so there may 
be some differences for specific areas, but I find it pretty interesting. 
Electronics and computer services are about ninety-five cents a gallon 
because it doesn’t tend to use a lot of water for what we generate. On the 
other hand, semi-conductors are about twenty-one cents per gallon. Mattress 
factory is also about twenty-one cents per gallon. But again, is that the 
important part, or is it the total gallons, and those are millions of gallons per 
million dollars of activity generated. We’ve got anywhere from about ten 
cents to about ninety-five cents.  
 
The question is, and I have no answer for this, what do we want our 
community to look like? What do we want the Middle Rio Grande to look like 
and how do we best get to that point? That is the way you can start asking, 
what’s going to be the economic impact if we have a shortfall, don’t meet the 
compact requirements, and have to reduce our water use? Who loses and 
who wins? The problem is when you start looking at winners and losers, if 
I’m the one that has a deduction in my economic activity, I feel like the big 
loser; anybody should have to lose water and activity except for me. This is a 
hard thing to get at but I don’t know how else we start to do this. These 
numbers are only things to use as comparisons. That’s why we use dollars--
it’s not because economists think that everything in the world revolves 
around dollars and cents. It’s because it gives us a set standard, if you will, 
to compare across. What does this not consider? It doesn’t consider the non-
market aspects. Those are even fuzzier, but as Lisa said, if you look at the 
non-market activities associated with farming, there’s a value to them in 
terms of way of life and the wellbeing of a community. Those have to be 
included in here, and they’re not at the moment. That’s the problem with 



Coping with the Urgent Shortfall Reality 
 

Meeting Rio Grande Compact Obligations in the Years to Come 

letting this go from a local decision to a federal decision. My guess is that 
non-market values--especially those relative to things like farming where 
they’re more subtle--are not going to be picked up on as closely as if the 
decisions are made at the local level. 
 
What else can I say? Are there additional things? I’ve talked about the 
economic impacts in dollars and cents; I’ve talked about the fact that we 
have non-market factors. There’s also water quality, and I know that’s not 
where we really want to go but let’s look at pollution in general for those 
same activities. Here are the metric tons of SO2, carbon monoxide, and [?] 
particulate matter. For a million dollars of primary activity, what kind of 
pollution do we have associated with that, and then take that back to what 
part of that pollution has an impact on water availability because of the 
quality of the water? We have to think about all those things and there is no 
easy answer in terms of the economic impacts because economic impact is 
what do we want it to be, and where do we want to change things. 
 
The easiest solution--I hear so many people say this--is, “Well agriculture is 
the largest user, so let’s just take it from them.” Well, there are other areas 
that use water; do they really generate that much more in economic activity? 
If we have secondary activities that generate values outside of this region, 
then those activities are not kept locally, they’re exported, and the value of 
our water is exported. Those are things to think about. 
 
Conclusions 
 
In conclusion, compact requirements, economic growth and sustainability 
may not be compatible. We may not be able to do all of them. All economic 
growth isn’t created equal. It’s difficult to measure what the economic 
growth is. Tradeoffs are going to be required. You take out a farm and put in 
manufacturing, or you take out a farm or a manufacturing plant to meet a 
compact requirement, you’re going to have the impact of reducing economic 
viability in the state and the locality. You have the impact to quality and such 
things as that. The larger the constraints, the bigger the tradeoff. The longer 
we wait the worse the tradeoffs get. Unfortunately, when I look historically, 
when I go back and read things from the thirties, forties and fifties in terms 
of the direness of our water situation, it sounds about like it does today. 
Unless you know the date something was written or said, you can’t tell the 
difference. I guess that means we’re no worse off, but it means we’re no 
better off either. Totality seems to be important: you can’t simply take out 
one industry without impacting a lot of other industries as well.  


