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I n recent years, public concern for envi
ronmental quality, high compliance and 

disposal costs, and reduction oflandfill space 
has prompted many manufacturers and busi
nesses to consider recycling or selling their 
wastes and to use recycled materials in their 
processes or activities. A major concern is 
finding buyers and sellers for these materials. 

Enter Waste/Material Exchanges. Clear
inghouses of information about "needed" 
and "available" materials, WEXes are 
partnerships between business and govern
ment to bring seller and buyer together. 
Most WEXes list all kinds of materials and 
products-regardless of type, purity, or 
size-at no cost to the seller. Such services 
are especially helpful for small manufac
turers who often lack access to information. 

Survey of the WEXes 

Despite the benefits, many manufactur
ers and businesses do not use WEXes 
services. Why? How can WEXes increase 
their efficiency and use? And what role 
can the World Wide Web play in more 
effective use of WEXes? 

We addressed these questions in a survey 
mailed to more than 75 WEXes in the 
United States, Canada, and New Zealand 
in November 1997. All of the 23 respon
dents (a 31 percent response rate) indi
cated that they serve their regional markets, 
but only 40 percent limited their activities 
to regional markets. In addition, 61 percent 
described their activities as nationwide; 48 
percent, global. 

When WEXes were asked why more 
firms do not use their services, more than 
40 percent ranked the lack of information 
about the WEXes as the most important 
factor. According to other respondents, the 
.most important factor was a concern about 
the liability associated with trading these 
materials (22 percent), uncertainty about 
the quality of materials (13 percent), and 
factors such as time, effort, and availability 
(25 percent). 

As to how WEXes can become more 
efficient and widely used, 43 percent 
ranked the availability of enough resources 
for the WEXes to inform potential custom
ers about their services as the most impor
tant factor, while 39 percent listed the 
awareness of the potential buyers and 
sellers about the WEXes. Interestingly, 13 
percent ranked exchanging entirely on the 
Internet as the most important factor. 

Recycling via the Internet 

The Internet offers a very efficient medi
um for finding customers and products 
around the globe. The Chicago Board of 
Trade (CBOT) opened its first electronic 
market for wastes in October 1995. After 
sellers post their lists and buyers enter the 
material needed, the CBOT system automat
ically creates a list of matches and sends an 
e-mail to the buyer. Currently, most WEXes 
use their Web sites for on-line information 
dissemination and, in some cases, for elec
tronic exchanges. In the near future, the 
Internet may become a virtual global market-
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place for recycled and secondary materials, 
with all exchanges made electronically. 

According to our survey, 91 percent of 
the respondents publish their lists of 
"needed" and "wanted" materials on the 
Internet and some even provide on-line 
exchange opportunities. Some WEXes use 
more than one method to issue informa
tion: 87 percent of the respondents send a 
periodic paper catalog to subscribers, about 
13 percent use an electronic bulletin board 
system, and 35 percent incorporate a 
variety of other methods. 

Since 1988, the Resource Exchange Net
work for Eliminating Waste (RENEW) of 
Texas Natural Resources Conservation Com
mission (TNRCC) has performed waste ex
change activities and promoted recycling 
and reuse. The quarterly RENEW catalog, 
distributed to 5,800 subscribers free of 
charge, is published on TNRCC's Web site. 

Recycling/Reusing Electronic Products 

According to the 1996 Electronic 
Industry Environmental Roadmap, more 
than 12 million computers are discarded 
annually. This report cites a 1991 Carnegie 
Mellon University study estimating that for 
every three computers manufactured, two 
became obsolete and predicting a ratio of 
1:1by2Q05. 

Clearly, a recycling and disposal infra
structure is needed for the obsolete con
sumer electronic products accumulating in 
homes. Producers of commercial electronic 
goods lease most of their products, keeping 
inventory of parts, providing maintenance, 
and often remanufacturing products using 
recycled parts. Consumer electronic pro
ducts, on the other hand, are sold rather 
than leased, and the producers have little 
incentive to recycle or reuse obsolete 
equipment. Also, either consumers are 
unfamiliar with various disposal options 
or, in some cases, such collection infra
structures do not exist. 

Efforts are under way to create markets 
for low function computers to be used as 
"Internet terminals" in, for example, non
profit organizations and schools. With 
enough resources, WEXes can facilitate 
this exchange. Also, a recent collaboration 
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among state agencies, Microelectronics 
and Computer Technology Corporation 
(MCC), the University of Texas at Austin, 
and several recycling organizations 
resulted in a project, completed by MCC 
and UT, to study the feasibility of creating 
an integrated recycling facility in Central 
Texas. As clearinghouses of information, 
WEXes could play an important role in the 
implementation of such a project. 

Conclusion 

The information superhighway has in
creased the visibility of WEXes. In the 
near future, buyers can use the Internet to 
search the globe for materials and sellers 
can post their offerings on the Web within 
minutes. With more funding, WEXes can 
better publicize their waste exchange 
services and extend their outreach activities. 
Expanded and more efficient WEXes will, in 
tum, encourage and facilitate recycling and 
reuse, thereby benefitting the economy and 
the environment. 
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Web Sites of Interest 

• • Chicago Board of Trade (CBOT): 
• <http ://cbot-recycle.com/indexst.html> 
• 
• TNRCC Resource Exchange Network for • • Eliminating Waste (RENEW): 
• <http://www.tnrcc.state.tx.us./admin/ • • topdoc/pd/002/index.htm> 
• • 
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. BY some calculations, Texas became a 
net energy importer in 1991. In that · 

year, the BTU (or heat) value of Texas 
consumption of petroleum products, 
natural gas, propane, and renewable energy 
(wood, wind, and solar) exceeded the BTU 
value of production of these materials for 
the first time since oil became the fuel of 
choice early in this century. This marked a 
historic moment in some sense because of 
the state's traditional role as the leading oil 
and gas exporter to the rest of the nation. 
But just how important was this event? 

From Supplier to Consumer 

A steady downward trend in Texas 
energy production began in the early 70s 
(fig. 1). At the same time, energy consump
tion increased almost as steadily. Energy 
production (measured in BTUs) that was 
roughly twice consumption in 1974 came 
to equal consumption in 1991, thus elimi
nating positive net exports in BTU terms. 

The trend to increasingly higher net im
ports is no doubt irreversible. However if 

' 
net energy exports are calculated using the 
market, rather than BTU, value of energy 
products, the closing export gap since the 
1970s is not so obvious. Expressed in nomi
nal dollar terms, the gap almost stopped 
closing around 1987 and has remained 
relatively stable since that time. I 

A better measure of the importance of the 
state's transition to net importer than BTU 
value is value added. After all, the economic 
value of energy to the Texas economy is, at 
least in the short run, the contribution to 
the state's net income stream. 

Figure 1 
Texas Crude Oil & Natural Gas Production 
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Energy Sector Value Added 

Essentially, value added measures an acti
vity's income contribution to the economy. 
This number may differ significantly from 
a BTU or gross economic value measure. 
The contribution of an energy sector to the 
economy is the value of production minus 
the value of purchases of raw materials 
used to produce the market product. 2 Or, 
alternatively, it is the sum of wages paid to 
labor, interest, depreciation, profits paid to 
management, returns on investment paid to 
owners, and taxes paid to governments. 

The value added from a broad definition 
of the energy sector was dominated by oil 
and gas production in the 1970s and espe
cially in the 1981-1986 period (fig. 2). The 
energy value-added share contributed by 
oil and gas production declined to about 
one-half the total by 1994. The effect of the 
world oil price spike to $3 7 (1981 dollars) 
per barrel is clearly visible during the 1981-
1986 period. The petrochemical sectors are 
important in this value-added calculation 
because these products represent a high-end 
product stream made from oil and gas, though 
they are usually ignored in a BTU balance 
calculation. In economic terms however 

' ' 
these products contribute significantly to 
the Texas economy and often exhibit counter
cyclical market patterns when compared to 
crude oil, petroleum products, and natural gas. 

Perhaps the most remarkable finding is 
that a so+ percent decline in the production 
of Texas oil and gas, accompanied by a 
return to inflation-adjusted, pre-1972 well
head prices, has resulted in only a 21 percent 
decline in value added by the oil and gas 
production sector. Such an achievement 
has occurred because of greatly improved 
efficiencies in the discovery and recovery 
of oil and gas from Texas reserves-a testi
monial to the power of competitive mar
kets to improve efficiency. Such efficiencies 
include improvements from 3D seismic 
mapping of oil- and gas-bearing formations, 
slant-hole drilling, C02 miscible flooding, 
and other high-tech methods. Application 
of these technologies has greatly reduced 
the cost of finding and recovering oil. 

The decline in value added from oil and 
gas production (about $8 billion in 1992$) 
over the 1977- 1994 period was replaced in 
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large part by an increase in value added by 
high-end products, principally chemicals. 
The 1994 dollar contribution of energy 
sectors to state GSP approximated the 1977 
contribution prior to the energy crisis and 
the associated run-up in oil prices. 

Compared to the Texas economy at 
large, however, the energy sector has lost 
ground since 1977. The relative contribution 
of the energy sector to GSP decreased from 
22 percent in 1977 to 15 percent in 1994. 
The growth in the Texas economy has come 
from other sources, principally services. 

Summary 

Clearly, Texas has entered a new era. The 
dominant energy source is now foreign 
imports of crude oil and refinery products, 
and high-tech industries and services have 
replaced the base industries of energy and 
agriculture as the economic drivers. The 
BTU-based net export numbers do mark a 
significant change in the state's national 
role as the principal energy exporter to the 
nation, but neither these calculations nor 
the gross dollar value of imports provide 
the best indicators of the importance of this 
historic transition. 

A better measure is the value added to 
the Texas economy by the energy sectors. 
Expressed in constant purchasing value 
dollars, value added measurement shows 
that the state energy sectors contribute 
about the same dollars to the Texas income 
stream as was the case in 1977 before the 
energy crisis. The relative contribution of 
the energy sectors is clearly declining, 
however, as high-tech and service sectors 
replace energy and agriculture as the major 
forces within the Texas economy. The 
relative contribution of the energy sectors 
declined from 22 percent of GSP in 1977 to 
15 percent in 1994. Only the remarkable 
decline in the cost of finding and recover
ing oil and gas in Texas has prevented a 
more rapid decline of relative importance. 

Notes 

1. Jay Zamikau, "Has Texas Become a Net 
Importer of Energy Resources?" Texas Business 
Review, June 1997. 

2. If one subtracts depreciation and indirect 
business taxes from this difference (for the national 
economy), the result is national income.+ 

Figure 2 
Value Added by Texas Energy Sectors: Broad Definition 
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From the 1998 DirectOry of Texas Manufacturers 

Texas Manufacturing Firms Data 

Total Percentage with Percentage with 
Metropolitan area number of 10 or fewer more tllan 10 

plants employees employees 

Abilene 109 58.7 35.8 
Amarillo 155 49.0 45.8 

Austin 1,045 53.5 39.9 

Beaumont-Port Arthur 285 42.l 55.4 

Brazoria 137 40.9 53.3 
Brownsville-Harlingen-
San Benito 145 32.4 64.l 

Bryan-College Station 81 40.7 54.3 
Corpus Christi 199 44.7 50.8 

Dallas 3,103 39.3 55.0 

El Paso 385 32.2 63.3 

Fort Worth-Arlington 1,624 41.1 53.3 
Galveston-Texas City 105 52.3 45.7 Houston leads the 
Houston 3,411 38.9 55.3 metropolitan areas in 
Killeen-Temple 118 37.3 55.9 

the number of plants Laredo 38 44.7 50.0 

Longview-Marshall 258 39.l 57.4 listed, with Dallas and 
Lubbock 210 51.4 45.7 Fort Worth-Arlington 
McAllen-Edin berg-Mission 146 43.8 52.0 following. 
Odessa-Midland 282 47.5 48.2 

San Angelo 92 50.0 45.7 

San Antonio 950 43.6 50.7 

Sherman-Denison 118 47.5 47.5 

Texarkana 56 35.7 62.5 

Tyler 154 44.2 49.4 
Victoria 52 51.9 48.0 

Waco 204 45.0 52.9 

Wichita Falls 121 47.9 51.2 

Nonmetropolitan 2,472 51.8 43.5 
Total 16,055 43.4 51.4 

Note: Percentages do not add to 100 due to lack of company response. 
Source: 1998 Directory of Texas Manufacturers. Austin: Bureau of Business Research, 

1998. 
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Change Service Requested 

•••••••••••••••••••••••••••••••••••••••••••• 
: Office of Technology Licensing and lntelle~tual Property 
• • • The Office of Technology Licensing and Intellectual Property (OTL) facilitates the 
• transfer of technology developed at the University of Texas at Austin to the private 
• sector for commercialization and public benefit. For more information about avail-
: able technologies, such as the one below, call Renee Mallett at (512) 471-2995 . 

• • ITU-Compliant DTMF Detection Algorithm. DTMF signals are the tones pro-
• duced by touchtone phones. Current DTMF decoding algorithms either do not meet 
• entir~ly or require excessive memory and computation to meet the latest International 
: Telecommunications Union recommendations. A new algorithm developed in the Elec-

• • • 

• trical and Computer Engineering Department at the the University of Texas at Austin • 
• requires significantly less memory and computation to decode DTMF signals and meet 
: all ITU recommendations. In software, this technique can decode DTMF signals on 24 
• telephone channels, using a single low-cost programmable digital signal processor (DSP). 
• The new algorithm provides many advantages over previous decoding methods: • 
• • Meets all ITU recommendations; 
: • Eliminates data buffering, which reduces the amount of data memory required; 
• •Reduces computation required in the talk-off tests by 75 percent; 
• • Requires very little program memory. 
• 
• When implemented on a Texas Instruments TMS320C50 fixed-point digital signal 
: processor ( $12 in volume), the algorithm can decode the 24 telephone channels of a : 
• time-division multiplexed T 1 telecommunications line. When decoding a T 1 line on a • 
• TMS320C50, the algorithm uses less than half the computational power and less than • 
: one-fourth of the on-chip memory of the processor. Thus, additional functions , such : 
e as DTMF tone generation and caller identification decoding, which also uses a DTMF • 
• scheme, can be added. • 
• • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Announcement 
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The 1998 Directory of Texas 
Manufacturers is available from the 
Bureau of Business Research. The 
directory lists more than 16,000 Texas 
plants and includes product informa
tion, sales volume, names of selected 
officers, and, for the first time, Web 
addresses. Nearly 700 new firms have 
been added and 65 percent of the 1997 
listings updated. The two-volume set 
is supplemented monthly by reports 
on new and expanding firms in Texas 
Industrial Expansion (TIE). The 
publications are available as a package 
for $140 plus tax for Texas residents. 
TIE may be purchased separately for 
$60, and both publications are avail
able in electronic form. To order, call 
toll free l-888-212-4DTM or fax 
(512) 471-1063. For company infor
mation on diskettes or mailing labels, 
call (512) 471-5180 for details.+ 

April 1998 


