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The Nature of Information Goods

1. Definition

A. Any good that can be digitized—encoded as a stream of bits (0s and 1s)—is an information good (Varian and Shapiro, p. 3). 

B. Can be, doesn't have to be to qualify as an information good.

C. Examples (ICE industries: information, communication, and entertainment)

1. Information

a) Books and magazines

b) Stock quotes, baseball scores, etc.

c) Databases, such as bibliographic databases, legal opinions

d) Weather forecasts

e) Research results

2. Communications

a) Telephone calls

b) Faxes

3. Entertainment

a) T.V. programs 

b) Movies

c) Music

D. Four important properties of information goods:

1. High fixed cost, very low marginal cost

2. Tend to be experience goods

3. Tend to be non-excludable

4. Hardware and software associated with information goods can have special characteristics, including lock-in and network effects

2. Information goods are costly to produce but very cheap to reproduce (high fixed costs, low—effectively zero—marginal cost). Important consequences of this cost structure

A. Management problem of pricing: how can firm price to cover fixed costs?

1. Perfect competitive scheme of P = MC (= 0) for all units won’t work. 

2. Single, “correct” price of principles- and intermediate-micro no longer holds. Must price according to customer value and customer values vary, giving rise to various forms of price and quality discrimination, including versioning. 

B. Public policy question. Note that if marginal cost approximately zero, price to marginal customers should also be approximately zero. Otherwise, inefficiently exclude some customers whose marginal value exceeds marginal cost

1. It is socially efficient, once information has been produced, to copy and share. But big problem then: how get information produced in the first place?

2. Problem not restricted to information goods. 

a) As manufacturing comes to rely less and less on raw materials and more and more on embodied research and development, high fixed cost/low fixed cost processes more common and gain from setting marginal price close to zero more frequent.

b) Example: pharmaceuticals.

C. And low marginal cost of information means that people are bombarded by it. Implies businesses have to compete for attention. 

1. Can create value by matching buyers with information most want, by customizing information.

2. But problems, too:

a) Varian asserts “Malthus law of information”: supply of information grows geometrically while information consumed can grow linearly at best. Hence, fraction of information produced that is actually consumed approaches zero.

b) Also a Gresham’s Law: bad information tends to crowd out good

3. Need institutional and technological tools to determine what is worth giving our attention

a) Recommender systems, including Amazon’s reader reviews

b) Problem is, how do you get people to participate?

(1) You can pay people to do the ratings: specialized reviewers or create intermediaries who edit, filter, and review content. But mass markets will disappear (see newspapers, T.V.) and be replaced with specialized markets. So they’ll be lots of editors and filter to choose from: same problem, just pushed back one level

(2) Can exclude someone from access to system who doesn’t contribute

3. Information goods tend to be experience goods

A. Experience goods are ones for which customer doesn't know the value until it is consumed; how does the firm get the customer him to pay for the good, then?

B. DeLong and Froomkin assert that asset experience-good problem is especially severe for information goods, say software. Purchaser doesn’t know whether upgrades will be forthcoming, support, etc.

1. Invisible Hand assumes that purchasers know what it is they want and what they are buying.

2. Without this, no reason to presume that willingness to pay corresponds to their value for their item.

C. Three basic strategies to cope:

1. Previewing, free samples, crippled versions

2. Parties that specialize in evaluating products and providing these evaluations to potential customers. (Examples: Consumer’s Union, epinions.com.)

3. Seller reputation (including reputation-backed guarantees and warranties)

4. Information tends to be nonexcludable

A. Nonexcludable means that seller, after selling a unit of the good, finds it very difficult to exclude people who don’t pay from consuming the good. Problem with nonexcludability: if can’t exclude nonpayers, why will firms produce information in the first place?

B. DeLong and Froomkin worry nonexcludabilty could lead to welfare losses

1. Producers who can’t capture value through sales might not produce socially optimal amounts.

2. Non-excludable commodities might not end up in hands that value them most.

C. But warning: markets can be very clever at solving problems. Consider that it used to be thought that increasing returns in electrical utilities dictated regulation (Demsetz, Why Regulate Utilities, Quarterly Journal of Economics, April 1968)

1. Monopoly structure is “natural” if “large” amount of output can be produced at lower total cost by one firm than by more than one firm. Usuually depicted as AC declining over a large—relative to market demand—range of output.

a) Show diagram. More than one utility firm would have to have duplicate poles, wires, etc.

b) At competitive equilibrium of P=MC, firm can’t survive because MC is < AC there.

c) But monopolist could survive and charge price far above marginal and average costs; regulation thought necessary

2. But Demsetz predicts there will be competition for the field. No reason why production economies dictates the number of bidders.

3. Hence, competition by bidders to be the monopolist should result in competitive price (in absence of collusion and assuming there is adequate access to inputs to support multiple bidders)

D. Past ways to deal with nonexcludability

1. Copyright protection plus putting information in physical form that made consumption by non-payers (unauthorized copying) costly.

a) Examples: books, records, early CDs, videotapes, large databases on mainframes.

b) Copyright meant that large, visible users—firms running software across 1000s of seats, Blockbusters buying videos, libraries and book stores stocking books—would tend not to disseminate or encourage unauthorized copies.

c) Copies of all these things could be made by consumers, however, but physical form made this costly (photocopying a whole book, for example, or duping a videotape).

d) And sellers had ways to at least acquire partial payment for some of these private copies. One way: auditing or statistical tracking (like ASCAP/BMI and Copyright Clearance Center). Another way: charge the big, policeable users higher prices that reflect some the value of individuals’ copies. Higher book and journal prices to libraries, for example.

2. Bundle information with information that sellers want widely disseminated such as advertising, “access to eyeballs” (selling customer lists to various companies). 

a) Call this the “broadcast T.V. model.”

b) One  modern example: Encyclopedia Britannica—more on this later—tries to support itself with advertising on its Web site.

E. Other possible ways to deal with nonexcludability that may be important in the future

1. Encryption, copy-protection of the information itself. Only payers can “unlock” information to use. Related: selling the use of the information but not the information itself. Examples: software apps on mainframe used by networked PCs; streaming video or audio.

2. Value-added. Bundle service along with free information good. Burn customized CDs? Sell concert tickets/memorabilia? Access to membership site which would permit being “first” to obtain new good?

3. Subscription or “ransom.” If not enough people pay in advance, information is not produced. (Example of latter tried:  Stephen King releasing chapters of book on Web.)

F. And copying/unauthorized reproduction must be managed. Varian and Shapiro say intellectual property should be managed to maximize its value, not “protection” per se.

5. Along with the information itself, hardware technology has special characteristics

A. Few firms can make all the components of a platform (OS and applications; CPU and memory; hard disk and controller) efficiently.

1. So other firms making system components, complementors/collaborators, become important to firm's strategy.

2. Some of these complementors may also be competitors. 

a) Odd mix of cooperation and competition: Co-opetition, by Brandenberger and Nalebuff.

b) Defined as “when two or more organizations that are normally competitors form a business alliance to combine resources to reduce R&D expenses and cover their individual and respective market weaknesses.” http://www.samalbert.com/article2.htm. 

c) For instance, Dell and Compaq implicitly cooperate to help defray Intel’s R&D cost.

d) For another example, 19 tech companies have formed the Information Technology Information Sharing and Analysis Center. Firms include competitors MS and Oracle, Hewlett-Packard and IBM. Will share sensitive information about cyberattacks and vulnerabilities in their software and hardware (WSJ, 1/16/01, p. A3).

e) A final example: Unisys has ES7000, only server that runs up to 32 Intel processors on Windows 2000 Data Center. Planned to sell about 50% through Compaq, Dell, and HP (they will just re-nameplate) (Forbes, 12/18/00).

B. Switching costs and lock-in

1. Once you've chosen an information-good technology, switching can to a competitive technology can be very expensive (LPs vs. CDs; Mac vs. Windows): “lock-in”.

2. Lock-in occurs because of investment in complementary, durable assets (including training and experience) specific to the given technology.

3. This means that managing lock-in is a strategic choice for both buyers and sellers.

C. Network effects and standards

1. Information goods often have property that value to one user is a positive function of the number of other users (operating system; telephone calls, fax service). This is called the network effect.

a) Can have actual physical networks as in phone lines and Ethernet connections.

b) And can have virtual networks. Users are “connected” merely by use of a common system or standard. Example: all consumers who use VHS-compatible video cassette machines and tapes.

c) Either way, need conventions or common protocols—standards—to allow network participants to interact.

2. Goods with network effects usually have property of a long lead time and then explosive growth

a) Basic technology for fax machines in 1843, and a prototype developed in 1925. But before 1982 almost no business had them, but after 1987 most businesses did. 

b) Similar explosive growth in e-mail and Web usage. 

c) And in CD-Rs and blank CDs: sales of blank CDs at retail next to nothing in 1995, ½ billion units in 1999, 1 billion units in 2000, and projected nearly 1.5 billion units in 2001. Mid-1999 blank CDs mainly in computer and office supply superstores; now in Wal-Mart, Kmart, and Target.

3. This implies that firms have to consider growth as a strategic objective, not just for economies of scale found in many industries, but because of demand-side factor of network effects.

4. Also have to manage users' expectations regarding what will eventually become standard.

5. And have to confront questions of compatibility and openness in trying to establish “critical mass.”

6. A word on “newness” of information goods

A. Has been alleged that information goods require new economics, new public policy, and new management models and methods. A theme of this course will be that this is not true.

B. New economics: as just discussed, information goods do have distinctive characteristics. But existing economic theory can go a long way toward understanding them. Radical revision of economics not needed.

C. New policy: I’ll argue that there’s no clear case that copyright, patent, or, especially, antitrust law needs to be revised to account for information goods. (But enforcement needs to be modified somewhat.) There’s no big or unusual public policy problem with these goods; no “threats” sufficient to justify major new regulation.

D. New management: the Net has and will continue to profoundly affect business, industries, and the whole economy. There are and will be extraordinary risks and opportunities. But, fundamental business principles continue to apply. 

Administrative Matters

7. Office hours—can arrange other times if you’d like to speak with me. E-mail is also convenient.

8. Prerequisite: a good intermediate course in microtheory. 

A. If you haven’t had it, or it’s been a long time since you had it, or you had it but didn’t do very well, I’m not going to kick you out.

B. You can review on your own. Many fine intermediate texts available. One I recommend is are Steven E. Landsburg, Price Theory and Applications, 4th Edition.
9. Grading

A. Don’t miss test. No make-up except under extraordinary circumstances beyond your control.

1. Final exam cumulative.

2. Will give details of test as we get closer and will give sample questions.

B. Will use plus/minus grading.

C. What I expect for class participation.

10. Week’s notes should be on the Web by Saturday afternoon (http://www2.ncsu.edu/unity/lockers/class/ecg590a001/ecg590a.html)
A. Notes don’t include questions and answers from in-class discussions.

B. And notes may include some material dropped from in-class lectures due to time constraints. (But you are only responsible for in-class version.)

11. Other considerations

A. Class length

B. How to increase your odds of getting a good grade

C. Don’t write only when I write

D. My talking fast

E. My reluctance to use overheads, Powerpoint

F. The economics viewpoint

Impact of IT, Internet?

12. Not really a big thing?

A. From the early 70s up until just a couple of years ago, economists claimed that computers and IT were increasing productivity little if at all.

1. Robert Solow, Nobel prizewinner said famously, “You can see the Computer Age everywhere but in the productivity statistics.”

2. Productivity increased little more than 1% per year, far less than in 50s and early 60s. 

3. Federal Reserve economist Daniel Sichel found as recently as 1997 that computers contributed little to productivity growth.

B. Growth in consumer enthusiasm slowing? (Chicago Sun Times, 12/6/00, Beaupre)

1. A research project sponsored by the Economic and Social Research Council in Britain found that about 28 million people in the U.S. have stopped using the Net.

2. Reasons: boredom, frustrated by advertising, won’t pay for access after leaving college.

3. Study also asserted that many teenagers using Net less now than previously.

4. According to Nielsen, Web usage declined by about 15% in last quarter of 2000 in several categories: number of hours/month, number of sessions, number of sites visited. (Joan Silverman, Christian Science Monitor, 2/23/01)

5. Number of U.S homes with Net access dropped slightly (0.3%) during first quarter of 2001, first decrease in years. (Telecommunications Reports International) Due to shrinking number of free ISPs. Also slight decline in new customers for DSL during first quarter.

C. One amusing skeptical view is Bruce Sterling, noted science-fiction author (Fortune, 10/9/00). 

1. “Just because you build it doesn’t necessarily mean they will come.”

2. “But it terms of the stuff that’s provided to the home, I don’t see a lot of explosive creativity there. It’s more like a bass-fishing channel—all bass fishing all the time.”

13. But economists’ views have shifted significantly in the last three to four years

A. Solow says evidence of a shift in the last few years. Alan Greenspan believes that economy is enjoying higher, technology-driven productivity growth. 

B. Opinions being forced to change by new data. Measured labor productivity growth averaged about 2.7% per year during 1995-2000, roughly double the average of 1973 to 1994 and almost equal to the 2.9% rate during the booming post-war period, 1947-73. (Brynjolfsson and Hitt; Olner and Sichel; Stiroh; Baily and Lawrence)

C. Alan Blinder, http://www.internetpolicy.org/briefing/1_00.html, says that we are now seeing increased productivity connected with computers. What changed? 

1. Blinder conjectures Net: computers may have needed greater interconnectivity before they could really boost productivity significantly.

2. Similarly, Baily and Lawrence speak of “complementary innovations.” Increase in computing power, software capability, and communicatiions capability allows large amounts of data to processed, transmitted to remote locations in the firm or other firms, and used by less-technical employees.

3. Oliner and Sichel emphasize that real business investment in computers and peripheral equipment rose more than four-fold between 1995 and 1999. 

4. (Stock of IT assets—business investment in computer hardware, software, and telecommunications equipment—grew 22.4%/year from 1989 through 1999 compared to just 2.5%/year for private fixed assets.)

D. And many economists believe measured recent productivity growth underestimates true productivity growth. 

1. Doesn’t pick up quality changes in services industries such as finance, health care, and education.

2. A large number of intangible quality changes—variety, timeliness, customization, convenience, customer service—not picked up.

E. Example: official statistics say a bank today is only about 80% as productive as a bank in 1977 and a health care facility is only about 70% as productive. But question: would you rather use a 1977 bank or health care facility? 

1. In 1977 all banking was conducted at teller windows during “banker’s hours”: usually closed by three in the afternoon and on weekends. Today only about half of banking transactions take place at the teller (and banker’s hours are longer). Customers have access to over 130,000 ATMs open 24/7 and can also in many cases access their accounts over the phone and the Net.

2. Computer-controlled medical equipment has enabled much less invasive medical care: many procedures that required extensive hospital stays are now performed on an out-patient basis and tests which use to require exploratory surgery can be done with computerized MRI and CT scanners.

14. Big impact in “back office” transactions

A. Start with Andy Grove, “We do almost all of our sales and about half of our purchases via Internet connectedness. By the time that sort of thing becomes commonplace in most businesses, which it inevitably will, we hopefully are going to have implemented a bunch of tools and business practices using what we've built. First, you deploy these things internally. Second, you connect your internal connections to other people's internal connections. Third, you start changing business processes to take advantage of what connectedness allows. In the last five years, we started figuring it out. . . . But we haven't yet touched changing the way we do business internally, affecting things like inventories and payables and design practices and information practices. And other companies are one stage behind us. So what's going to happen in the next five years is that companies that are behind are going to get where we are today, and then start changing their business processes.” (Wired, June 2001)

B. Most large companies either are or are planning to link departments and business units through intranets. And many are moving procurement to Web-based exchanges and links to suppliers. 

1. Noted study by Brookes and Wahhaj at Goldman Sachs estimates that firms’ possible savings from procuring over the Net could vary from 2% in the coal industry to 40% in electronic components. 

2. Brookes and Wahhaj estimate that B2B will raise GDP in richest countries by about .25 point each year for the next 10 years. Ultimately, total gain could be as much as about 10%. 

a) Would  match estimates of the effect of rail transport of freight in the 19th Century.

b) And prices of computers and telecom equipment fallen much faster than any previous technology—spurs adoption.

3. Effect has been characterized as a “reverse oil shock.” 

C. Some economists see analogy to prior technological revolution. Electric motor was introduced in the 1880s but did not generate significant productivity gains until the 1920s. Took that long for technology to be widely adopted, but more importantly, took that long for businesses to reorganized their work around the automation motor provided.

D. Theory for how reductions in search, transactions costs benefit both buyer and seller.

1. Suppose these transactions costs are approximately a constant $ amount per unit traded. Then they have the same economic effect as a per unit tax.

2. Per unit tax drives a wedge between total price demanders must pay and price sellers actually receive.  If Net reduces these costs, buyers pay a lower total price while sellers keep more.

E. Potential productivity gains from B2B e-commerce can be classified into three partially overlapping areas (Lucking-Reiley and Spulber)

1. Automating transactions—reduce cost of procurement before, during, and after transaction. Avoids need to translate electronic files into paper files, process which is prone to error, delay, and which uses costly manpower.

a) Before. Net may lower cost of searching for suppliers and buyers. May lower cost of making price and product comparisons.

b) During. Lower cost of communicating about transaction details. Economize on travel, communication costs, physical space for meetings, processing paper documents.

c) After. Lower cost of communication, monitor contractual performance, confirm delivery.

d) Processing a purchase order, including paperwork, data entry, phone calls, faxes, etc. can be quite expensive. Online transactions might reduce cost by a factor of five or more.

2. New market intermediaries: bringing buyers and sellers together

a) Brokers, auctioneers, dealers, and exchanges. 

b) Reduce search and communication costs, certify product quality, provide guarantees for buyer and seller commitments.

c) Do for transactions what a network hub does for bits: concentrating, routing, and switching transactions

d) One type of intermediary is the “vertical hub.” Serve a vertical market or have an industry focus. Examples: SciQuest.com (life sciences), Floraplex (florists). Other vertical hubs have been announced or established for aircraft markets, apparel, auto parts, chemicals, energy, financial instruments, laboratory supplies, industrial machinery, metals, office supplies, plastics, paper, shipping, travel services, to name a few.

e)  The other type of hub is “functional.” They focus on providing the same business function or automating the same business process across different industries. Examples: iMark.com (buying and selling used capital equipment), Employease (employee benefits administration). Other companies have ambitious plans to specialize in services such as trade credit, supply-chain management, appraisal, transportation services, and storage services, for examples.

3. Changes in degree of firms’ vertical integration. Many large firms engage in substantial internal sales and procurement activities. Net may allow these to be outsourced.

a) Concentrate on core competencies, extend the benefits of comparative advantage.

b) In the past many firms produced inputs in-house because coordinating with external suppliers too costly. For example, one Korean conglomerate began when its cosmetics business couldn’t find an adequate supplier of plastic caps for cosmetic cream. That began a chain of diversification and integration that led the firm into plastics, oil refining, and semiconductors.

c) But now many firms finding that benefits are shrinking due to computer IT and are thus being outweighed by disadvantages. Internal supply frequently can not exploit economies of scale, for instance.

d) B2B marketplaces become cost-effective substitutes for large.

e) Example of vertical dis-integration is auto industry: automakers outsource more part production.

F. One forecasted example, combining B2B and B2C: auto industry (Hirschman, Cox News Service, 3/27/01)

1. Increasing amount of build-to-order in place of build-to-stock could reap substantial savings. Engineering professor at MIT estimates automakers could save up to $2400/car in cost of producing, transporting, offering rebates, and waiting for car to sell.

2. In next 5 to 10 years automakers will create ordering, supply-chain management, and logistic capabilities to enhance build-to-order, “pull” system (rather than current “push” system).

3. Forrester Research estimates that by 2010 21% of new car purchases will be built-to-order, up from less than 5% now.

G. Example: until 1997 syndicating a large corporate bank loan mean distributing a 200+ page document to several dozen banks.

1. Waves of overnight mail, constant faxing, armies of messengers

2. Now handled over Net. Cuts time by  25% and saves huge number of worker hours.

H. Example: according to Lehman Brothers, a transfer between bank accounts costs $1.27 if done by a bank teller, 27 cents if done by a bank machine, and only 1 cent if done over the Net.

I. Note what Jack Welch says: “. . . digitizing, creating Web sites—was the easiest part of the whole process. Building plants, having fulfillment, creating processes—that’s the hard part. Digitization isn’t brain surgery. Our first auction Web site was built by three students at Penn State; we paid them $17,000. Infrastructure is the hard part . . .”

1. GE expects to save $1.6 billion on so-called "digitization" this year and eliminate 11,000 jobs. (Business Week, 2/1/01)

2. Sankey (Goldman Sachs) notes that the millions of calls that go to the appliance unit's call center cost $5 to $6 apiece to handle. “If you can route that call to the GE appliance Web site, that interaction is 50 cents,” he says.

15. Intangible benefits from computer investments (Brynjolfsson and Yang, Brynjolfsson and Hitt, Hitt and Brynjolfsson)

A. Computers are a “general purpose technology” whose primary effect is to make radically different production and sales methods possible when combined with complementary investments such as redesign of reporting structures and procedures, ways of interacting with customers and suppliers, and staff training.

B. General purpose technologies have always been source of disproportionate share of economic growth because they not only contribute directly to growth but enable complementary innovations.

1. A major effect of the telegraph was to establishing geographically dispersed firms possible.

2. Electric motor, just referred to, permitted more flexible placement of machines in factories; with redesigned work flow, productivity increased significantly.

C. Firms and markets can be thought of as information processors. As advances in IT make acquiring and using information faster and more efficient, organizations adapted for a time of slower, scarcer information need to be redesigned. Old bottlenecks no longer there.

D. Most successful firms today are often ones that best leverage information and knowledge assets
1. Wal-Mart came to dominate department store market in part because of better use of information, from individual stores to supply chain management. Case study on Wal-Mart in Ghemawat book has some indications:

a) Scanners installed in all stores by 1988, 2 years ahead of K-Mart.

b) Satellite system started in 1983; $700 million spent between 1987 and 1993 on computer network, computers.

c) System helps identify goods stolen in one Wal-Mart being turned in for refunds at others.

d) 80% of merchandise shipped from own distribution centers, compared to 50% for K-Mart. Cross-docking implemented: merchandise moved directly from in-bound trucks to store-bound trucks without ever being in inventory.

2. Federal Express permitted customers to track 800,000 packages in January 1997 via the Web. How many customer reps did that replace?

E. These assets not an automatic consequence of investment in computers and automation: must be accompanied by organizational changes to be effective

1. Providing workers with access to say, Lotus Notes, doesn’t automatically increase information sharing. Need new incentives, training, and organization

2. Additional costs have dual features

a)  Can create a barrier to successful use of computers and associated infrastructure

b)  But once firms have incurred costs, if managed successfully, firm has things—new routines, new organization, new communication—that are assets, assets difficult to imitate easily or quickly.

3. Thus, information assets and knowledge are intangible and don’t show up on balance sheets

F. Empirical hypothesis and result

1. Presence of intangible complementary assets—software, organizational routines, human capital—could explain why investments in computer capital appears to have a high return

2. Measure of computer usage from Computer Intelligence Infocorp database that details IT spending by site for companies in the Fortune 1000. 

a)  Telephone survey that detail ownership of computer equipment and related products

b)  481 firms, most for 8 years

3. Each dollar of computer capital associated with over $15 in market value (meaning $1 on computers associated with $14 in intangibles)

a)  Firm fixed-effects regression still finds $5. Smaller value indicates that factors specific to individual firms important in determining market value of computers

b)  Computer capital valued at least 4 times greater than market values for conventional assets

c)  Finding robust to different data sources, estimating equations, time period, type of industry, test for endogeneity

d)  A substantial fraction (between 10 and 87%) of stock market rise between 1987 and 1994 can be attributed to these intangible assets complementary to computers

G. And detailed data needed to get most accurate view of effect of computers and IT on productivity. Example:

1. A wholesaling firm adopted a computer-based inventory management system. After system was introduced, firm changed way it handled inventory and realized productivity growth of 9%/quarter.

2. Inventories per SKU declined sharply. But virtually no net reduction in total inventory because with greater efficiency in handling, firm could stock many more SKUs. A study that just looked at total inventory would have missed all of the improvement.

H. Brynjolfsson and Hitt say that intangible benefits to consumer tend to be missed by industry-level studies but can be picked up by firm-level studies because firm’s sales and profits will increase with these benefits. 

1. They do a firm-level study that confirms the industry results. Over a medium to long time frame (3 to 8 years), investment in IT accompanied by investment in complementary assets raises productivity significantly. 

2. Also explains why investment in IT may not show up as productive over short time horizons—investment in complementary assets hasn’t been completed.

16. Conclusion: Stiroh results on IT productivity

A. Two, related questions:

1. Is gain widespread or concentrated in a few, IT-producing industries?

2. Are gains linked to IT use?

B. Conclusions

1. Mean labor productivity acceleration for 61 industries from 1987-95 to 1995-99 is 1.09 percentage points per year and the median is 0.67 percentage point/year. Nearly 2/3 of the industries show an acceleration. 

a) Even when IT-producing industries excluded, remaining industries show a signficant acceleration; revival is not concentrated in just a few industries.

b) Big acceleration in durable goods manufacturing which of course includes computer hardware, but also signficant acceleration in non-durables manufacturing, retail and wholesale trade, and services.

2. Productivity acceleration is about 1 percentage point/year larger for IT-intenstive industries than for other industries

a) Productivity gain not just in IT-production but also in IT-use. With a lag, increase in IT-capital aassociated with a signficant increase in productivity.

b) This suggests that accleration beginning around 1995 not just macroecomic, cyclical. If just cyclical, productivity acceleration would be spread about equally throughout the economy.
17. Some important trends for the Net and IT

A. Consumer broadband is coming

1. One leading indicator: educators are demanding it. A bipartisan commission which included Congressmen, executives, and educators recommended that “a computer in every classroom” is obsolete; students need access to broadband. Some facts about Net/computers in schools (Nat. Center for Educational Statistics, May 2001)

a) As of last year 98% of all public schools had Net access; 77% of all instructional rooms had it.

b) In public schools there were an average of 7 students per instructional computer (5 in secondary schools).

c) 54% of public schools made Net available outside regular school hours (80% for secondary schools).

2. By the end of 2000, 5 million US households had access at speeds greater than 56K modem; by end of 2001 number is expected to double.

3. Ethernet over fiber-optic cable can connect to Internet at speeds hundreds of time faster than DSL or cable modems and tens of thousands of times faster than dial-up modems (Isenberg, Fortune, October 9, 2000).

a) Agilent has developed a 10 gigabit/sec transceiver that does not rely on optical network format; uses souped-up version of Ethernet. (Markoff, NY Times, 6/5/2000)

(1) Hardware cost for conventional networking equipment using OC-192—optical network format used by phone companies—is about $6800/gigabit. 10-gigabit optical Ethernet connection is $350.

(2) (Ethernet currently provides less network management than current optical standard, but many companies are working on more robust management software.)

b) Intel is planning (Interactive Week, 1/21/01) optical networking chips that could lower equipment costs by as much as 90%.

4. Ballmer of MS predicts broadband “everywhere” in three to four years.

5. There are dissenting views, however.

a) Gates tells executives, 5/23/01 that it would be “optimistic” to think 20% of households will have broadband within four years.

b) According to Forbes ASAP, 5/28/01, more than 50% of U.S. households could get broadband, but only about 5% do. Reasons offered: nightmare to install; many people have access at work; no killer app yet. Some contemplated apps, like controlling your own cameras at a sporting event, would take several million bits per second, possible only with fiber optic. Forbes projects widespread fiber optic in 2020.

c) Almost everyone agrees roadblock to diffusion of broadband is Telecommunications Act of 1996. Basic idea was that Baby Bells had to open their local networks to competition for local telco service; as an incentive, if they opened the networks they could enter long-distance market.

(1) That part of act called Section 271. Required Bells to obtain certification from state utility boards that networks had been opened.

(2) But Act had carrot but no stick. In five years, only five states have certified local market opened up. Have been accused to undermining attempts to provide DSL because they control the local loop.

(3) Bells say they will open if they get access to long-distance market. 

6. Implications

a) Peter Huber (Forbes, 3/31/01) says next “big surge” in usage will be driven by streaming audio, followed by streaming video. “Everything we currently call radio and television is going to migrate to the Web’s digital platform, because that platform offers far richer capabilities and far more choice.”

b) Charles Platt, Wired, May 2001 also suggests video is next “killer app.” Online video at 1 million bit per second looks better than a VHS tape. High quality, full-screen video can be charged for on a per-view or per-download basis and also makes possible T.V.-style ads: will generated revenues.

c) Inside, 1/30/01, predicts Napster-like video swapping of music videos, old T.V. shows, and amateur porn.

d) Take a loot at University campuses. At UC Santa Cruz, manager of residential networks logs on every day to look for individuals who have transferred more than a gigabyte in 24 hours, so he warn them sternly about unauthorized transmission of copyrighted material. (Chronicle of Higher Education, 4/27/01)

(1) Some campuses thinking about limiting transfers to, say, 3 gigabytes a week.

(2) Many others installing “bandwidth-shaping” hardware that, for instance, can slow music downloads to a crawl but allow other Web surfing and e-mail to go through unhindered.

e) Firms need to make authorized copies so cheap, unauthorized is unattractive. Platt: “The state of the Net today recalls the state of television in the 1970s, when cable companies started persuading consumers to pay for TV, even though it had always been free. Dish owners rebelled and indulged in massive video piracy because they were overcharged; but the piracy problem disappeared as prices dropped to a tolerable level. Today, almost everyone accepts that cable and satellite services are worth paying for, since they offer a wider range of higher-quality programming.”

f) Software rented, a service. Example, Microsoft’s .Net initiative (aka “Hailstorm”): replace packaged software with services that are continuously updated like cable television and the telephone system. E-mail, instant messaging, calendars, address books, file storage, e-cash.

B. B-to-B will grow rapidly and will contribute significantly to economic growth

1. Forrester Research estimates that from 1998 to 2003, consumer sales over the Net will rise from $3.9 billion to $108 billion. But B-to-B commerce will rise from $48 billion to $1.5 trillion. ($8.5 trillion by 2005.)

2. Note that EnronOnline from 10/99 through 10/00 did 380,000 transactions worth $100 billion online by itself (InternetWeek, 10/30/00).

3. Jupiter Communications estimates that about 3% of transactions of goods were conducted online. By 2005 they expect about 40%. Goldman Sachs look for “only” about 10% online by 2004.

4. Many small businesses (50 or fewer employees) have yet to use the Net.

a) According to a Gallup poll, just 34% of small businesses had a Web site or a listing in an online directory or the ability to use e-mail.

b) But such businesses represent as much as 90% of the firms in the U.S.

5. One consulting group predicts that by 2004 over half of all firms will have broadband connections.

a) Broadband and increasing B2B volume will allow companies to outsource more than ever. 

b) Exploits comparative advantage and increases gains from trade

C. CPU speed and Net will open up new uses and extend old ones

1. Supercomputer boom in business (Forbes, 7/26/99, Weinberg)

a) Southwest Airlines

(1)  Uses only Boeing 737s so any of its 294 planes can make any of its 2400 daily flights. Has 3000 pilots and 5500 flight attendants, so scheduling permutations, says Forbes, run to one quadrillion (1 followed by 15 zeroes).

(2)  Programming software other airlines used could handle problem. So until 1998 employees had to spend six weeks crunching numbers every time Southwest added a new route.

(3)  Now Southwest uses IBM –developed algorithm on an IBM RS/6000 workstation. Gives an approximate solution in four days. Cut time crews spend on the ground between flights more than 25%. Average workday down 30 minutes. Saves millions of dollars.

(4)  (Article is years old—now how fast can they do this?)

b) Supercomputers used to be used just to design nuclear warheads and to forecast the weather. Now business is using them with increasing frequency. Of the 500 fastest computers, 49% were used in business as of Nov. 2000 (www.top500.org). (Two fastest in business use both belong to Charles Schwab.)

c) Supercomputers weren’t designed for Web searches, scheduling, and database management, but today’s price/performance ratio makes these uses increasingly attractive.

2. Recommend Jonathan Rauch’s article in January, 2001 Atlantic Monthly: discusses how much more efficient oil extraction is now with aid of computerization. Real-time, 3D visualization of underground reservoirs.

3. Voice on the Net

a) Additional features

(1)  “Smart” answering machine that gives busy signals to some callers, gives voicemail to others, and allows other calls through.

(2)  Cheap conference calling

(3)  Video conferencing

(4)  Integrated voice and e-mail

b) Moving voice to the Net means non-telephone companies can compete.

c) Major blocks are reliability—phone network currently is much more reliable than Net and quality—dropped or delayed packets can make voice transmission noisy.

4. Other PC technologies will of course advance, too. Within 5 years should have recordable CDs that hold 100 gigs of data (equal to, for instance, 2000 photos) (Business 2.0, 4/19/01)

D. Interesting pricing issue for access, products: flat rate or not?

1. Charles Platt in Wired, May 2001: “Flat-rate billing isn’t commercially viable in an era when some users consume 1,000 times as much data as others. If you’re downloading a million bits per second, the cost of those bits isn’t trivial anymore; and when entertainment companies start peddling video online, pay-per-view, pay-per-byte, and pay-per-hour will be logical consequences.” Pravin Waraiya, INFOCOM 1999 keynote: “Flat-rate pricing encourages waste . . . [and] is incompatible with quality-differentiated services.”

2. And as we’ve seen personalized pricing and versioning offer sellers a large opportunity to extract consumer surplus.

3. But Andrew Odlyzko, head of AT&T Labs, offers a caution. In virtually all other communications systems, quality-of-service and sophisticated pricing schemes give way to flat rate pricing.

a) Mail, telegraph, telephone, and telecom initially charged highly differentiated prices. Fees were based on among other things, distance, length of message, time of day. Remember when ISPs charged by the minute and also per e-mail?

b) Such schemes have enormous appeal. Flat-rate subscriptions subject to Pareto’s famous 80-20 law: 80% of the traffic is generated by 20% of the users who are effectively subsidized by everybody else.

c) Yet, today, ISPs offer flat monthly rates and long-distance and wireless providers increasingly tout unlimited-use plans. Postage sends a letter/package across country or across town regardless of distance. In 1996, biggest complaint of AOL users was paying by the hour. AOL shifted to flat rate, despite some customers paying more than they did under per hour rate.

d) Even when in services where fixed rates are not offered, trend has been toward more simple rate structure.

4. Varian studied how people buy Net access. Gave people option of a variable rate or a flat rate.

a) They were willing to pay about a 30% premium for the simplicity of the flat rate, so they didn’t have to hear the clock ticking.

b) They knew they were losing money with flat rate, they were sophisticated customers. Didn’t matter.

c) Varian notes, though, that it helps that flat rates we’re seeing are relatively low. People might feel differently if ISPs charged $500/month. Conclude that the higher the opportunity cost of time—flat rates economize on time to think about what bill will be—and the lower the rate, the more flat rate will be preferred even if it costs consumers.

5. Can you imagine scenario ten years from now: you buy TV/Net access/Music/Software/Movies/Print from a single broadband provider; you pay about $100/month in today’s dollars; you treat it the way you do your utility bill now. 
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